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Abstract: Increasing recognition and importance is being given to regions for their role in support-
ing Europe’s transformation towards a sustainable and circular bioeconomy system. Regions are
often feedstock producers and can provide the proximity of regional actors along the value chain.
If supported and mobilized, actors can coordinate strategic paths for regional bioeconomy devel-
opment and keep value added in the region. Regional bioeconomy strategies are an important
instrument to reach such a process, which implies great efforts of coordination among relevant
stakeholders. In this research, we developed a guideline to establish flexible dynamic bioeconomy
platforms—Regional Bioeconomy Hubs (RBHs)—that bring together bioeconomy-related stakehold-
ers from policy, academia, industry, and society in a structured procedure (quadruple-helix context)
and to establish regional bioeconomy strategies. The guideline was applied to five Central and
Eastern European regions and validated in the framework of the POWER4BIO project. As a result,
all regions successfully applied the guideline, established their RBH, and developed a regional
bioeconomy strategy or recommendations for the development of such a strategy.

Keywords: bioeconomy guideline; regional stakeholders; quadruple helix; bioeconomy strategy;
sustainability; European regional bioeconomies

1. Introduction and Goal Setting

Bioeconomy strategies are developed in many countries to foster societal and economic
transformation. The bioeconomy itself relies on renewable biomass resources for the
production of materials and energy apart from its traditional supply of food and feed and
it holds the potential to support sustainable development and thus the attainment of the
Sustainable Development Goals (SDGs) [1]. The bioeconomy is considered to support
major global challenges such as food security, natural resource scarcity, fossil resource
dependence, and climate change while achieving sustainable economic development [1,2].
However, it might also be related to social and environmental risks, especially excessive
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exploration of biogenic resources [3]. There is no unified definition for the bioeconomy,
rather it has been defined according to geographical contexts and evolution paths [4,5].
The European Commission (EC) describes the bioeconomy, in the last update of the EU
Bioeconomy Strategy (2018), as covering “all sectors and systems that rely on biological
resources (animals, plants, micro-organisms and derived biomass, including organic waste),
their functions and principles” [6].

The bioeconomy definitions of several EU countries show commonalities: in general,
they contain the utilization of renewable resources, prioritization of food production for
human consumption, and a focus on the valorization of biomass residues towards the
creation of economic value according to country priorities, and the reliance on R & D and
innovation to drive forth various forms of biomass pathways. A few countries (such as
Germany, Poland (in preparation), or the region of Flanders in Belgium) mention the cascade
principle directly in the definition of bioeconomy in their national bioeconomy strategies.
In general, national strategies reveal at first glance the priorities for the development of
their bioeconomy. Spain, for example, highlights the importance of the development of
rural communities, while the Czech Republic places emphasis on enhancing the role of
primary producers (agriculture and forestry). Concepts regarding environmental risks,
responsible use of resources, and long-term sustainability of ecosystems are mentioned
in the strategies of Germany, Spain, and Poland, and have been highlighted by Hungary,
the Czech Republic [7], and Ukraine in declarations about national bioeconomy. While
Poland names primary and secondary sectors explicitly in its bioeconomy definition,
Belgium (Flanders) highlights bio-based technologies. Italy includes a reference to its
sea resources, marking the maritime economy as a key sector of its bioeconomy and in
particular emphasizes the maritime bioeconomy in the “cities”. Germany’s definition
of bioeconomy is distinctively focused on innovation and technological processes for
better utilization and transformation of usable biomass, as well as on the development of
future-oriented processes and systems. Bioeconomy also highlights in its definition the
interlinkages between ecosystems and their services, the sectors that produce biological
resources (i.e., agriculture, forestry, fisheries, and aquaculture), and the industrial sectors
that use those resources and process them to supply all economic goods and services [8].
Thus, if well designed and implemented, the bioeconomy can offer a transition path
towards a post-fossil-carbon economy that contributes to the reduction in GHG emissions
in the provision of food, feed, biomaterials, and bioenergy [9–12], and knowledge-based
management of resources.

To support the transition towards a bio-based economy, major policy-making efforts
have taken place in Europe. Typically, the instruments used are direct regulation, eco-
nomic instruments, voluntary approaches, information exchange, advisory systems, and
market-based signaling approaches [13]. In addition, a series of other policies related to the
bioeconomy field, such as in the areas of climate and energy, food, feed, forestry and fish-
eries, waste, or environment influence bioeconomy activities. For example, environmental
regulations play an important role in bioeconomy-related issues such as water, biodiversity,
and pollution from industrial activities [13].

Visions, strategies, and roadmaps are other examples of policy instruments used by
governments to influence the development of the bioeconomy in their countries. Dedicated
bioeconomy strategies at national or regional levels are exclusively developed for the field,
whilst in other cases, bioeconomy topics are included in existing/other national strate-
gies (e.g., agriculture or innovation strategies) or regional strategies (smart specialization
strategies, regional development strategies) [1,5].

Initial development of bioeconomy visions and strategies at the macro-regional level
(greater than the national scale) was carried out by the OECD [14] and the European Union
(EU) as forerunners. The EU Bioeconomy Strategy was launched in 2012 [15] and updated
in 2018 [6]. Both the initial strategy and its update aim at an accelerated bioeconomy
implementation to contribute to the 2030 agenda for the fulfillment of the SDGs and the
Paris Agreement, whilst the updated strategy also aims to contribute to the European Green
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Deal. This European initiative has been followed by several national strategies and other
macro-regional initiatives emerging all around the world. To date, at least 15 countries have
dedicated bioeconomy strategies from a current total of 56 countries with policy strategies
directed toward bioeconomy development. Among the most recent developments are the
bioeconomy strategies of France, Italy, Latvia, Norway, Spain, and Thailand [16]. This
has given impulse to other European endeavors such as the Central-Eastern European
Initiative for Knowledge-based Agriculture, Aquaculture and Forestry in the Bioeconomy
(BIOEAST) for the development of a unified bioeconomy vision in Central and Eastern
Europe and fostering synergetic national strategies [17]. Other recent macro-regional
initiatives are present in Eastern Africa led by the Bioresources Innovations Network for
Eastern Africa Development (BioInnovate Africa) or in Latin America and the Caribbean
with the coordination of the Economic Commission for Latin America and the Caribbean
(ECLAC) [16].

Although most bioeconomy strategies and related policies have been developed at
the national level [5,18,19], the relevance of the bioeconomy for regional development and
the role of regions in the bioeconomy is rising and with it the establishment of regional
strategies that leverage local strengths and priorities [20,21]. The last report from the EC’s
Joint Research Centre (JRC) [22] indicates dedicated regional bioeconomy strategies in
27 regions in the EU including Spain, France, Italy, Germany, Belgium, Sweden, Denmark,
Finland, Latvia, Slovakia, and Romania. Outside the EU, the Canadian provinces of British
Columbia, Alberta, and Ontario, as well as South Australia, currently have regional bioe-
conomy strategies. The regional role in the bioeconomy is gaining importance; in Germany,
for example, according to a German bioeconomy council study, stakeholders of 15 of the
total 16 federal states recognize the role of regions and promote regional bioeconomy [23].

In the context of regional strategies, stakeholders can become promoters of the lo-
cal and often national bioeconomy development [16]. Regional strategies provide the
opportunity to structure paths of coordinated actions and synergized regional initiatives
while connecting regional activities with cross-regional, national, and international efforts.
Strategies are understood in the EU as a multi-level governance structure, to allow the
best possible development of the bioeconomy [24]. Moreover, the bioeconomy arising
from the regional context has been found to be a key pillar as rural areas constitute the
base of bio-based value chains [25]. Moreover, value chains developed within the regional
limits—feedstock production, conversion, market, recovery, and disposal—are support-
ing competitiveness and regional value added, by keeping most of the value chain in
the region, and therefore reducing the environmental impacts of globalized markets [26].
The understanding of regions and their role in the bioeconomy is expanding from the
“feedstock production areas” to hot spots for innovation, inter and transdisciplinary coop-
eration, knowledge dissemination, and closer monitoring of the bioeconomy’s contribution
to sustainability and socio-economic transformations. Regional bioeconomy strategies
address also context-related challenges [27]. In this matter, setting decentralized and highly
technological solutions such as regional biorefineries, data-intensive development of the
value chains for improved efficiency, and the specialized workforce to be attracted to
the regions, as well as the daunting task of changing strongly consolidated fossil-based
rural business models, are some of the current stakes. In addition, they also address the
rising expectations of the bioeconomy, such as new momentum in the forestry sector, the
transformation of value chains, and coupling with circularity principles/activities, among
others. Contributing to solving the challenges requires a strong shift in cooperation at the
regional level [27].

The experiences of the regions analyzed highlight the importance of participative
approaches as key to the development of bioeconomy strategies, for which a key issue is the
active engagement of a great diversity of stakeholders and the establishment of an inter-and
cross-sectoral, as well as inter- and transdisciplinary cooperation in the region [28]. Stake-
holders involved in the bioeconomy are diverse, starting with the value chain participants
themselves (biomass producers, pre-conversion and conversion industries, market actors
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such as distribution and retailing among others, users, recycling and logistics institutions),
knowledge communities and innovators (research institutes, universities, technical parks,
pilot and demonstration facilities), facilitators or influencing bodies such as policy makers
and governmental representatives, lobbyists, investors, non-governmental organizations
(NGOs), and the civil society as a whole. The stakeholders often share long-established
value chains but are not completely connected [4,29]. They have particular interests and
expectations for the bioeconomy and often participate in other networks (e.g., sectoral
and industry associations). In order to increase a more effective implementation of the
bioeconomy, stakeholders should be better connected with each other. The intrinsic charac-
teristics of regions and socio-cultural understanding among local stakeholders can be the
first step. The proximity among stakeholders in a specific geographical context has been
found to generate positive effects to facilitate the dissemination of knowledge, engagement
in innovation activities, and bottom-up initiatives [30]. The importance of proximity lies
in the consolidation of stakeholders’ networks, as explained by Porter [31], and boosts
interaction and communication, while contributing to the coordination of strategic actions,
according to Feldman [32]. Thus, frequent interaction facilitated by social networks estab-
lished due to proximity and commonalities creates trust among stakeholders, which is key
for long-lasting cooperation, innovation in industry, and policy development.

D’ Adamo reviewed the topic of stakeholder engagement in the context of the bioecon-
omy, especially biomethane production [33], and came to the conclusion that it had not been
discussed sufficiently in the literature and it would need to be further explored, especially
because this aspect seems to be a decisive factor when looking at the implementation of
energy community models.

In addition, according to [34], sustainability, motivation, and performance are strongly
influenced by the role and values of stakeholders. He examined the literature in the sector
of agri-food waste biomass in the context of multicriteria decision analysis (MCDA) and life
cycle assessment (LCA) methodologies and came to the conclusion that stakeholders were
not considered in most studies reviewed. Even if considered, mostly they were researchers
and actors in the supply chain, whilst neighboring communities, legislative stakeholders,
or workers were less prominent. Not only are several types of stakeholder groups missing
in their entirety but also the selection method of the actors. In addition, the degree of
integration of the participants was often limited to some specific steps or to the level of the
final finding, instead of the whole process.

Other studies [35] analyzed different research projects and have found that participa-
tory approaches in the bioeconomy are often limited to the provision of information.

There is a wide need for communication and coordination platforms to facilitate
purposeful interactions among the diverse actors of the bioeconomy and build trust among
stakeholders. Such platforms are, for example, clusters, which have been found to serve
as bridge builders for actors with common needs [36] and important drivers in regional
bioeconomy development [37]. Currently, bioeconomy clusters connect industry, R & D & I,
and policy representatives in new sectors in development (e.g., green chemistry, bioplastics),
as well as established sectors that evolve accordingly to arising bioeconomy opportunities,
such as forestry, agriculture, and other specific feedstocks.

According to Szarka [38], who analyzed 32 regional bioeconomy clusters in Europe, in
most of the cases, clusters were established via a regional or national cluster policy, which
also gave financial support. The trend shows cross-innovation platforms and overarching
clusters, connecting different fields of the bioeconomy. Other previously existing platforms
are also being used, such as networks among knowledge holders (R & D, universities).
Extending those networks to include other groups along the value chain as well as schools,
citizen initiatives, and NGOs promotes the creation of community resilience to tackle local
challenges and define a transition path towards a desired bioeconomy system [21,28,39].
New stakeholders’ cooperation can be challenged to generate not only innovative technolo-
gies but also innovative organizational, logistical, and business structures and to create
knowledge. The success of the bioeconomy calls for value chains to evolve into disruptive
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ones (completely anew) or for existing ones to be reinvented by symbiosis and the use of
circularity principles within sectors [40].

New and inclusive bioeconomy networks are established continuously, using new
formats (e.g., hubs, councils, living labs) and tools (e.g., digital platforms, online match-
making) and anchoring their development to already identified regional strengths, such as
pairing their development to regional smart specialization strategies, thus “considering
local specialization, challenges and opportunities” [16,19]. The regionally available biomass
feedstock is a key resource in bio-based business models [37], and thus there is a high
need for networks fostering regional initiatives that consider the geographical, natural, and
cultural contexts, and the regional biomass availability, as well as supporting the supply of
the necessities of local territories.

Summarizing, both stakeholder platforms and strategies are drivers for the bioecon-
omy implementation [41]. However, many countries in Europe still remain without such
platforms. Based on this background, the goal of this research was to develop a step-by-step
guideline to establish and consolidate regional bioeconomy hubs and to engage them to
develop their strategies.

2. Methodology

The methodology consists of three main steps (Figure 1): the development of the guide-
line (Section 2.1), the application of the guideline (Section 2.2), and monitoring (Section 2.3).
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The methodology applied includes research in the literature, questionnaires, expert
interviews, a workshop, and indicator assessments. The developed guideline was applied
in five Central and Eastern European (CEE) regions (see Figure 2) in the framework of
the Horizon 2020 POWER4BIO project [42]. The resulting guideline can be a support tool
for regional representatives, useful for top-down and bottom-up initiatives determined
to develop regional bioeconomy visions, accompanied by focal bioeconomy priorities,
coherent actions in strategic areas for the regions, and implementation planning.
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At first, the definition of the Regional Bioeconomy Hubs (RBHs) was set as a dynamic
system of diverse interconnected stakeholders (such as innovative start-ups, small, medium,
and large enterprises, research and knowledge dissemination organizations, nonprofit
organizations, public administration, and other institutions) that cooperate closely in
order to develop a particular bioeconomy field. The RBH acts as a focal point for the
stakeholders, promoting horizontal links (sectoral) and/or vertical links (value chain),
improving communications, knowledge transfer, sharing experiences, and disseminating
information, which in turn stimulate innovative activities and a better response to external
effects and expectations. RBHs are characterized by a sustainable and flexible structure
to implement commonly agreed objectives, preferably politically supported. The RBHs
have as their main goal to foster a rich participatory approach to the co-creation of regional
bioeconomy visions, cooperation, and support in the development of regional bioeconomy
strategies and roadmaps.
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2.1.1. Identification of Key Success Factors for the Establishment of RBHs—Literature
Review and Assessment

Based on the definition and goals set for the RBHs, the literature review was focused
on two themes: (i) identification and involvement of stakeholders in regional and na-
tional bioeconomies [24,28,43–45] and (ii) cooperation in social structures and existing
platforms engaging stakeholders, such as open cooperative networks, and (bioeconomy)
clusters [26,43–56]. The revision of EU case studies from national and regional contexts
was used to identify practical approaches of bioeconomy networks (hubs and clusters) in
related areas such as the (bio)chemical industry and agriculture. Available documentation
on EU projects was also revised in relation to multi-actor approaches, the involvement of
key stakeholders in bioeconomy activities, and their engagement in strategy development.
From the literature review, an initial list of key factors relevant to the development of
multi-actor networks was identified as a base for the guideline and further discussion with
regional partners (results are presented in Section 4).

2.1.2. Validation of Identified Key Factors–Guided Interviews with Five Western
European Regions

Guided interviews were designed and carried out with five Western European (WE)
regions–Central Germany, Flanders, SPRING Cluster (representing 11 Italian regions),
Andalucía, and Bavaria to validate the literature review findings and gain tacit knowl-
edge of key factors. The selected WE regions have a research and enforcement trajectory
in the bioeconomy and practical experience in the development of bioeconomy hubs or
clusters and are frontrunners in the development of regional bioeconomy strategies. The
guided interviews were a methodological approach to collecting knowledge about the
creation, organization, and management of these stakeholder platforms, the lessons learned,
barriers encountered, and recommendations from interviewees’ own experiences. The
semi-structured questionnaire used for these interviews is presented in File SA (Supple-
mentary Material). Besides the questionnaires, interviews were conducted via telephone
and teleconferencing with representatives from WE regions to learn about their experience
and influence in the regional bioeconomy.

2.1.3. Final List of Key Success Factors—Synthesis and Categorization

Recommendations and knowledge collected through the previous two steps and a
final list of success factors for the creation and management of bioeconomy hubs/clusters
were synthetized and consolidated. Furthermore, the factors were categorized into six
groups: hub definition and organization, involved groups of stakeholders, hub manage-
ment, activities services and benefits, financial support, and external factors. The results
were summarized into a step-by-step process with recommended actions, suggestions for
responsible stakeholders, potential tools to aid the process, and examples in each step.
A first version of the guideline was developed and focused on the set-up of the hubs
(Chapter 1 in the guideline) and sent to all CEE regions for their application and feed-
back. Each other consecutive chapter of the guideline, namely stakeholder involvement
(Chapter 2), development of a common regional bioeconomy vision (Chapter 3), and fi-
nally strategy and roadmap development (Chapter 4), followed the same process. The
last chapter of the guideline (Chapter 4) linked the utilization of several other resources
prepared within the project (e.g., analysis of policies supporting the bioeconomy in the
EU [13] and a compendium of financial instruments, among others). The table of contents
of the guideline is included in File SB (Supplementary Material).

2.2. Guideline Application

The guideline was applied by the following five CEE regions: Nitra (Slovakia), South
Bohemia (Czech Republic), Mazovia (Poland), Southern Great Plain (Hungary), and Lviv
(Ukraine). The summary of the application process with all recommendation steps is shown
in Figure 4 and is detailed in the following sections.
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2.2.1. Regional Bioeconomy Analysis

First, the status of the regional bioeconomy of all five selected CEE regions was
investigated. The following aspects were identified: the existence (or lack) of a widely
understood definition of bioeconomy in the region and the existence of bioeconomy-related
policies and regulatory instruments, as well as information on possible official working
groups dedicated to bioeconomy issues. This informed shared knowledge about the status
quo of the regions, as can be found in Section 3.2.1. This initial analysis was carried out by
the regional representatives of each region, both CEE and WE regions, using a template for
the collection of key information on the regional status quo that was developed within the
project. The information was delivered by all regions at the beginning of 2019, including
their references to consulted sources.

Finally, a workshop directed toward the identification of major challenges for the
RBHs and proposals for their solution was carried out between regional representatives
and other experts participating in the consortium. This provided a collective take on the
major challenges faced at the regional level to reach strong stakeholder cooperation and
brainstorming of potential solutions.

2.2.2. Establishment of RBHs

In order to consolidate an initial idea about the development of the regional bioecon-
omy and bring together a few committed stakeholders to sustain this process, the first
recommended step in the guideline was the creation of a core group. This group shall aim
at gathering highly engaged stakeholders to lead and sustain the initiative of a regional
bioeconomy strategy. It should at least include representatives of policy, industry, and
academic institutions as depicted in Figure 5, based on the triple-helix approach [57].

After the establishment of the core group, the guideline suggests that the RBH should
be enlarged to use a multiplication effect by engaging stakeholders within their group
of action (as seen in Figure 6). In this step, a gradual involvement of new interested
stakeholders in the RBH shall be conducted. First, a workshop or individual meetings are
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used to share the current status of the bioeconomy in the region and the initial concept for
the set-up of the RBH. Then, the core group and the new integrated members can jointly
start refining this concept and mapping together the key bioeconomy sectors in the regions
and their relevance for regional activities and potential development. Furthermore, the
stakeholders should be extended to citizens (represented by civil society organizations
(CSOs)) and other representing institutions, resulting in a quadruple-helix approach. The
multiplication effect constitutes a method of securing joint efforts from all core group
members in identifying and engaging other key stakeholders.
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2.2.3. Definition of RBH’s Governance

The main goal of this step is to define the governance and communication structure of
the RBHs, the responsibilities, and information formats and flows. Two main bodies, namely
a management team and an advisory board, should be established and a spokesperson
selected. For later stages—such as the identification and development of key priority areas
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in the bioeconomy strategy or the development of concrete projects—the definition of
working groups was recommended.

2.2.4. Stakeholder Involvement—Identification, Analysis, and Engagement

This section of the guideline provides indications on the methods of identification,
analysis, and engagement of stakeholders. It provides tools in a systematic manner consid-
ering the local conditions of relevant value chains. Finally, recommendations are provided
for stakeholder engagement, which is understood as a transversal and iterative process
through the strategy and roadmap development and implementation.

2.2.5. Development of a Common Vision

One chapter in the guideline has been dedicated to the development of a common
vision at the regional level and marks the beginning of the strategy development. It
highlights the essential aspects to consider while developing a regional bioeconomy vision
that is shared among the regional stakeholders and backed up by decision makers (policy
institutions). The guideline provides a definition of a vision and its key characteristics and
recommendations for its preparation steps. It includes examples of well-defined visions and
a guide to prepare and carry out a visioning workshop with an RBH’s engaged stakeholders.

Preparation Steps Prior to the Workshop–Base Information

For the development of a vision, first of all, the RBHs should select the actors to invite
to this discussion. Representatives of the previously identified bioeconomy sectors and
potential enablers should be included. In the best case, all stakeholders to be invited will
already be involved within the RBH. The preparation includes also a pre-analysis of the
changing dynamics, e.g., political, economic, technological, and environmental factors that
may affect the future development of the regional bioeconomy. This pre-analysis can be
conducted among core group members using the tools suggested in the guideline.

Desired Futures—Brainstorming in the Visioning Workshop

During the visioning workshop, participants should be involved in complementing
the pre-analysis and in the thematic of potential developments of the regional bioeconomy.
Then, participants are invited to brainstorm possible developments of how their regional
bioeconomy could look in the medium term, which can be conducted in groups and using
a set of triggering questions.

Draft a Common Vision—Identifying Common Desired Futures

Within a workshop with stakeholders, objectives and ideas for the future of the region
are collected in a brainstorming section, then summarized. This is followed by a “reality
check”, examining the summarized results in terms of their implementation potential,
possible conflicts, and trade-offs, in the form of group discussions. Next, participants use
the results of group discussions to propose a phrasing of the regional bioeconomy vision.
This sentence should denote—recommended in the present tense—an aspired future state
of the regional bioeconomy. Finally, the RBH core group with its advisory board refines the
vision and sends it to all for final approval.

2.2.6. Regional Bioeconomy Analysis—Strengths, Weaknesses, Opportunities, and
Threats (SWOT)

The SWOT analysis of the potential of regional bioeconomy was carried out utilizing
the Self-Assessment Test (SAT) tool of the European Commission (DG GROWTH), known as
ESCSS-SAT (The ESCSS-SAT is currently not accessible on the DG Growth tools databases.
For future references, the tool was consulted and utilized online here: https://single-
market-economy.ec.europa.eu/tools-databases_en, accessed on 20 January 2020). It is
referenced and recommended as an essential step to support the following sections in the
guideline. The ESCSS-SAT focuses on sustainable chemical processes, and it assesses the

https://single-market-economy.ec.europa.eu/tools-databases_en
https://single-market-economy.ec.europa.eu/tools-databases_en
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investment readiness in regions, utilizing two questionnaires: one focusing on the available
biomass and the second one on waste. The regional representatives were responsible for
filling out these questionnaires, in strong cooperation with other regional institutions due
to the diversity of topics and information required. After submitting the questionnaire, the
tool delivers a predetermined set of recommendations for each region and a spider graphic
showing the marking of the region from 1 to 10 in each one of the main factors evaluated,
in relation to the media from ten other random European regions that have responded
voluntarily to the questionnaire. The spider diagram serves as a reference to indicate
improvement potential in the regions. Based on the automatic results of the tool and other
information delivered by RBHs in previous stages, the SWOT analysis was carried out for
each one of the factors evaluated.

2.2.7. Preparation of Regional Bioeconomy Strategy Document

Having a commonly agreed vision and an analysis (SWOT) of the region is the basis
to begin the development of the regional bioeconomy strategy. This process utilizes key
information about the status of the regional bioeconomy and its potential, collected among
RBH participants, as well as other resources recommended in the guideline, which have
been made available to the regions (see the Bioeconomy Strategy Accelerator Toolkit
(BSAT) from POWER4BIO project (The Bioeconomy Strategy Accelerator Toolkit (BSAT) is
now being managed by the BIOEAST initiative. However, it is currently not accessible).
It was recommended to carry out the strategy development process following a rich
participatory process led by the RBHs, which at this state represents a quadruple-helix
approach. The specificities of stakeholder engagement are particular to the region, the
analysis and characterization of their stakeholders, and the involvement plan devised
according to the strategy and roadmap definition (according to Section 2.2.4).

This final section of the guideline (Chapter 4) provides specific steps and examples
from other EU regions to define a regional bioeconomy strategy based on the shared
common bioeconomy vision (see recommended methodological steps in Figure 7). The
strategies should consider the main regional assets and needs, encompassing growth
opportunities in a sustainable manner and building on the cooperation and support of all
key regional players. On the other hand, while the strategies respond to the valorization of
local resources and generation of local opportunities for the regional economy, they also
encompass major drivers of essential importance at the regional level; for instance, food and
nutrition security, climate change and the transition towards sustainability, independence
from fossil resources, rural development, new skills and employment, and social inclusion,
among others.
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Definition of the Strategy Development Plan

The first recommended step is planning the roles and timespan for the strategy devel-
opment, together with RBHs and policy decision makers. Above all, it is recommended
to create a group to coordinate the preparation of the strategy (steering group), including
RBH participants, i.e., the advisory group and policy makers from the regional adminis-
tration. This group would manage the process to define the priority areas, objectives, and
mechanisms to apply, based on a participatory process that involves key stakeholders from
diverse sectors of interest, as well as the feedback process, assuring the strategy. This joint
planning ensures policy support for the bottom-up RBH initiatives.
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Determination of Key Aspects for Strategic Interventions

The key aspects that require strategic actions shall be determined based on the results
of the regional analysis, learnings from the RBH establishment process, visioning workshop,
and the SWOT analysis.

Determination of Priority Areas and Their Corresponding Main Goals

The main areas of priority and corresponding objectives are to be defined in a par-
ticipative process, in the form of workshops or thematic working group meetings. These
priority areas constitute the conceptual pillars of the strategy document.

Identification of Available Enabling Mechanisms and Resources

It is recommended to identify the mechanisms and resources available to the region
in order to enable the strategic areas and their corresponding main objectives. This might in-
clude indispensable policy coordination, vital policy instruments, and available financial resources.

Drafting Strategy Document

Considering all the above aspects, the participants of the steering group should
structure and draft the strategy document. It is recommended in the guideline to include an
inter-institutional technical team and to consider all results derived from the participatory
process and previous regional analysis for the draft.

Presentation and Feedback to the Strategy

The drafted strategy document should be made available for consultation with the
regional institutions/administration involved in its development. After including the
received feedback from the consultation process, the strategy is ready to be presented,
disseminated, and enforced.

2.2.8. Definition of a Roadmap for the Strategy Implementation
Derivation of Specific Goals within Priority Areas and Corresponding Specific Actions

Following the agreed strategic priority areas and considering the necessary steps to be
taken in order to reach the commonly defined regional bioeconomy vision, specific objec-
tives and supporting specific actions should be drafted. This should take into consideration
the available regional or regionally applicable (national) mechanisms in place and resources
available, as identified during the strategy development (see Section 2.2.7).

Establishment of a Time Horizon and Modes of Monitoring for Each of
the Planned Actions

For each planned action, a time horizon for its implementation should be defined. The
steering group should define which actions should be implemented in the short, medium,
or long term and what each of these time frames means in terms of years for the region.
This will provide a clear distribution in terms of time and priority for each defined action.

Identification of Responsible Institutions for Implementation and Monitoring

It is essential to identify the responsible institutions for implementation and follow-up.
Since bioeconomy issues require inter-institutional cooperation in the region, rounds of
discussions between the steering group and regional government bodies should be held to
agree on the potential implementing entities.

Drafting Roadmap Document, Presentation, and Feedback

The drafted roadmap document, being a complementary section of the strategy, should
be equally made available for consultation with all institutions involved in its development,
as well as collecting and considering the feedback from the stakeholders involved. After
including the received feedback from the consultation process, the roadmap is ready to be
presented, disseminated, and enforced.
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2.3. Guideline Monitoring

In addition, the application of the guideline was monitored and evaluated, using
periodic teleconferences with the regional representatives to assess its applicability and op-
portunities for improvement, based on the following questions: What was applicable from
the guideline? What is missing? What could be improved? All sessions were protocolled
for later revision and changes included in the guideline were decided appropriately.

3. Results
3.1. Guideline Development
Key Success Factors for the Creation of Hubs

The regional bioeconomy strategy guideline was built on the premise of supporting
regional and bottom-up approaches, building from a concept of a sustainable bioeconomy
and taking into consideration the strategic bioeconomy paths of each region. It is directed
to facilitators of the strategy development process, which in several cases might be repre-
sented by a regional policy institution or an interdepartmental working group while in
other cases might be the representatives of industrial associations or R & D institutions. In
this context, priority was given to the creation of platforms for integration and coopera-
tion between stakeholders in the region (i.e., RBHs). This is considered the basis for the
subsequent phases in the development of the strategy. The results of the literature review
(see Section 2.1.1) and validation with experts allowed a selection of success factors in the
creation of these multi-actor platforms. The literature review yielded initially 46 factors
related to the management of clusters, their tasks, links to be established among stakehold-
ers, aspects related to their creation, as well as other external aspects contributing to their
success. These factors were then organized into categories according to the similarity of
their topics and avoiding repetition; some of the initial factors were merged. After the
validation, the final list of success factors is found in Table 1.

Special emphasis was given to the following success factors, which were highlighted
by all interviewed actors and furthermore reaffirmed by the CEE regions during the
application process:

• Financial support, particularly during the establishment and first years of the RBH, to
ensure the strong workload that is required when building a functional organizational
structure, together with raising awareness and attracting the key actors that should
be involved. EU projects and other public funding are some of the most important
sources. For the particular case of clusters, membership fees were mentioned as one of
the most important financing sources.

• Key motivated players and the hub manager. The existence of a facilitator(s) was
described as crucial, but most importantly their ability to gather other actors. Addi-
tionally, the importance of the group that generates a first alliance in the RBH was
highlighted, since those are the institutions and individuals that will set everything
in motion.

• Involvement of relevant and diverse stakeholders, which is mainly represented by the
triple-helix approach and preferably the quadruple-helix approach.

• Institutional capacities represented in available instruments and policies that allow
the activities related to the bioeconomy, policy coherence, regulations, and intellectual
property rights and that promote interactions, such as the public–private partnerships,
which have been found to be a good practice to introduce important bioeconomy
innovations and novel business models.

The structure of the guideline was then defined in four chapters. The list of success
factors was used mainly for the first two chapters, which support the set-up of hubs and
the integration of regional bioeconomy stakeholders. The final version follows the structure
presented in File SB (Supplementary Material).
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Table 1. Success factors for establishment of Regional Bioeconomy Hubs (RBH).

Category Success Factors for RBH Establishment

Hub definition and
organization

• Well-defined Hub, incl. target group, needs, resources, and services.
• Common vision.
• Clear organizational structure (executive body, advisory board, and working groups).
• Structured organization of work: working groups and other definitions of responsibilities.

Involved stakeholders

• Involvement of relevant stakeholders from a quadruple-helix context, creating close
cooperation among them.

• Active and motivated members.
• Social capital: existent between actors invited to join or should be promoted as a

precondition for the hub success.

Management

• The qualities and skills of the person acting as manager of the hub.
• Clearly defined role and plan of the manager.
• Understanding the existing dynamics and relationships, teamwork. Assess the quality and

further develop the linkages, especially amongst the different types of members.
• Promote awareness about the hub initiative.

Activities, services, benefits

• Services and activities provided for the members and target groups.
• Support for stakeholders to identify and develop bioeconomy initiatives in the region.
• Serving as an interface between members and other institutions.
• Create links with other clusters inside and outside the region.
• Brand building: strengthen the attraction of investment, venture capital, and

skilled workers.

Financial support/resources • Public financial support and regulations (eventually membership fees).
• Initial resources of the region.

External factors-regional
ecosystem

• Demand/Market conditions—demand for offered products and services—sophistication
level of consumers.

• Existing economic environment.
• Institutional capacities (e.g., strong institutional presence; quality of infrastructure; existence

of effective product and labor market regulations; property rights; industrial disputes; high
levels of interaction among regional stakeholders; and local industrial embeddedness).

• Agile entrepreneurial community—highly educated workforce, access to university research,
existence of start-up programs, good quality of life, and the free flow of information.

The received comments of each of the regions during the monitoring of applications
were taken into account to refine the content and presentation of the guideline. The result
is a flexible process with essential steps highlighted, and a specific selection of methods
to be applied at each step, according to the needs and preferences of each user. The guide
also includes best practices and examples of stakeholder involvement and co-creation of
strategies. Hereafter are the results of the guideline application in each one of the CEE
regions during 2019.

3.2. Guideline Application by CEE Regions
3.2.1. Regional Bioeconomy Analysis

In this section, a short description of the five CEE regions is provided with respect to
their initial situation prior to the application of the guideline (2018–2019).

The Lviv region is one of Ukraine’s most wooded regions, with forests covering
31.8 percent of its land area, making the forest sector one of the main pillars of the Lviv
bioeconomy. As a result, the agricultural sector takes up 57.89% of the total area of
21,833 km2. Lviv Region has a total population of 2,512,084 inhabitants and a gross domestic
product (GDP) of EUR 7188 million [58]. According to the reports, timber (148.4 million m3),
forestry waste (160.3 thousand m3), wood residues (50.4 thousand m3), post-consumer
woods (123.8 thousand tons), straw (474.5 thousand tons or 169.3 thousand tons in oil
equivalent) are among the regional biomasses available [59].

Mazovia region has a total area of 35,558 km2 and had a population of 5,403,412 inhabitants
in 2018. With a total GDP of EUR 111,183.83 million, the region holds a strong bioecon-
omy potential in its agriculture activities and agriculture residues [60]. The agricultural
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sector accounts for 67.8% of regional land, while the forest sector contributes only 23.67%.
Resources and residues from agricultural and forest activities, waste water treatment and
sludge, municipal waste (biological fractions), and energy crops are the primary biomass
resources considered by the region for the development of their bioeconomy, municipal
waste accounting for the majority of the biomass which is 1,776,953.12 tons [60].

Nitra is a predominantly rural region with 339 rural municipalities (95.8%) and Slo-
vakia’s lowest regional urbanization rate (45.6%), with a GDP of EUR 10,009.4 million. It
has a population of 676,672 inhabitants and covers an area of 6343.94 km2. This region
only has 15.3% forest area, and its economy is based mostly on two pillars: high agricul-
tural production of wheat, rye, and vegetables, with a 73.2% agricultural area, and the
presence of an automotive sector [61]. The majority of biomass in Slovakia’s bioeconomy
originates from municipal waste (314,739 tons), followed by crop residues (1237.28 tons),
and agricultural crops (1108.27 tons) [62].

The South Bohemia region is one of the most forested regions in the Czech Republic,
with forests covering 37.69% [63] and agriculture accounting for 41.36% [64] of regional land
use. The overall population of the South Bohemian region is the lowest of the five areas, at
638,782. It also has a smaller total area than the other regions, at only 10,058 km2 [65]. The
regional GDP is EUR 9395 million (4.9% of national GDP) [66]. South Bohemia has a lot of
potential for regional bioeconomy growth due to existing agricultural activities, agriculture
biogas stations, forest residues, and unused municipal waste (bio-fractions). The technical
potential of energy biomass in the South Bohemian region is mainly from dendromass,
wood waste from the processing industry, straw (cereal and rapeseed), plant-based pellets
(from various by-products/residual agricultural products), energy crops (deliberately
grown crops) and bio-waste, which is a total of approximately 14–16 PJ/year [67].

With its total area of 18,339 km2 [68], the Southern Great Plain region is the largest
among the NUTS2 level statistical regions in Hungary, representing almost one-fifth of the
country’s total area. Southern Great Plain is the 3rd largest region regarding the population,
which is 1.23 million inhabitants [69], and accounts for approximately 12% of the total
population of Hungary. With a GDP of EUR 13,377 million (2019) [70], the region’s share
of the national GDP is 9%. The Southern Great Plain region is characterized mainly by
agricultural landscapes and rural areas, with a strong focus on agriculture within industrial
activities. Much of the total area is suitable for agricultural utilization, and 85% of its
farming land is used for field crop production. In total, 12% [71] of the Hungarian forests
are located in the Southern Great Plain. Since agriculture and forestry have a significant
role in the economy of the region, utilization of agricultural residual biomass and forestry
by-products is a key potential. Agricultural wastes and by-products (e.g., straw from
cereals, sunflower, rapeseed; by-products of grape and wine production or industrial crops
such as oil seeds and sugar beet; lignocellulosic biomass such as cuttings of wood, logs,
woodchips, sawdust, bark, etc.) and their utilization into high-value-added bio-based
products are essential for the Hungarian national bioeconomy as well. Approximately
600–800 thousand tonnes of agricultural and food industrial waste is produced in Hungary
per year, approximately half of which is treated by material recovery. More than 92% of
agricultural and food industrial waste is utilized by material or energy recovery, providing
a good starting point for further developments in the bioeconomy [72].

A summary of the five regions’ initial bioeconomy status is presented in Table 2,
including the bioeconomy-related potential and the bioeconomy definition in the countries.
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Table 2. Central and Eastern European (CEE) regions—Initial bioeconomy status (2018).

Region Bioeconomy Potential Bioeconomy Definition Related Strategies

Lviv Forest and wood sector
Agro-food sector

No explicitly defined for the region.
Understood as defined in the EU

bioeconomy strategy (2018).

Action National Plan in reference to
Renewable Energy for the period up

to 2020 [73]
Energy Strategy of Ukraine for the
period up to 2035 “Safety, Energy
Efficiency, Competitiveness” [74]

Strategy of the Lviv region’s
development for the period up to

2020 [75]

Mazovia

Agriculture and forestry industry
Sustainable energy sector

Chemical industry
Waste management

Not a common definition adopted
in the region.

Development Strategy of
Mazovieckie Voivodeship 2030 [76]
Rural Development Programme for

2014–2020 [77] and Waste
Management Plan of the

Mazowieckie Voivodeship [78].

Nitra

Agro-food and feed
Agricultural and forest residues

Energy crops
Municipal waste (separation,

composting)

The areas related to bioeconomy
have been outlined by the Ministry

of Agriculture and Rural
Development of the SR and
include agriculture, forestry,

fisheries, food and feed production,
renewable energy, the chemistry

sector, and biotechnology.

RIS3 strategy (Slovakia)–domain
Healthy food and healthy

environment [79]
National Action Plan for Energy from

Renewable Energy Sources.
Rural Development Programme of

the SR (2014–2020) [80]
Programme of Economic and Social

Development of the Nitra region
(2016–2022) [81]

Long-term Regional
Research Strategy

Regional energy concept for the use
of agricultural and forestry

biomass (Nitra)

South
Bohemia

Forest residues
Feedstock from forest-based

industries,
Agricultural residues

Bioenergy (Biogas)
Biotechnology

Not a common definition adopted
in the region.

National Action Plan for Renewable
Energy [82]

National Action Plan for Biomass [83]
State Energy Concept of the Czech

Republic [84]
Concept of Sustainable Development

(Sustainable Development) [85]
Regional Appendix to National

Research and Innovation Strategy
(RIS3) [86]

Development program of the South
Bohemian Region 2014–2020 [87]

Southern
Great Plain

Agriculture residues
Forest residues
Energy crops

Industry by-products

Not a common definition adopted
in the region.

Hungarian Renewable Energy
Utilization Action Plan 2010–2020 [88]

National Sustainable
Development Strategy

National Forestry Strategy
Research and Innovation Strategy for
Smart Specialization (2014–2020) for

Southern Great Plain
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3.2.2. Establishment of RBHs
Establishment of Core Group

For the definition of the core groups, two different processes were applied: relying on
an existing structure (Mazovia, Nitra, and Lviv) and starting with a new structure (South
Bohemia and Southern Great Plain).

The Forest Sector Council (FSC), founded in 2016, was the base structure used in Lviv
for the RBH’s core group. The FSC, created by the Lviv State Regional Administration
and the Ukrainian National Forestry University includes the engagement of regional
forest enterprises, local government representatives, and academia. A working group was
initially created to coordinate the engagement of actors from the FSC as well as the food
and agriculture sectors (external to the council).

The Mazovia region based the creation of its core group on the Mazovian Energy
Efficiency Cluster, founded in 2011 by the Mazovian Energy Agency, a leading regional
representative for the RBH establishment process. A founding group was created among
cluster members while inviting other external bioeconomy experts in the region having an
interest in taking part in the RBH and the subsequent development of a regional strategy.

Likewise, in the Nitra region, an initial core group was built upon the previously estab-
lished Bioeconomy Cluster founded in 2015, with the participation of business stakeholders
in the fields of agriculture and food processing, R & D actors, academia, regional and local
governments as well as civil society.

The RBH in the region of South Bohemia was established completely anew, led by the
University of South Bohemia. The bioeconomy as a topic was new to several actors in the
region; however, a good understanding of all potentially contributing sectors to the regional
bioeconomy and its possibilities for regional development was lacking. The creation of the
core team took place through an initial stakeholder mapping and approaching potentially
interested actors individually to explain the idea of the RBH. These individual talks were
followed by the organization of a meeting and a survey prior to the meeting, applied to all
invited experts, in order to identify areas of interest for the regional bioeconomy (e.g., key
bioeconomy sectors, identification of bioeconomy concept) and willingness to cooperate
with the RBH.

Although there were pre-existing stakeholder networks related to the bioeconomy in
Southern Great Plain, the creation of a bioeconomy cluster as a cooperation platform had
already been initialized before the POWER4BIO project, and it was decided to represent
the RBH for this region. Utilizing a top-down approach, cooperation was reached first
between the Ministry of Agriculture, the Hungarian Chamber of Agriculture, and Bay
Zoltan Nonprofit Ltd., the regional representative in the project. Two workshops were
organized to establish the aims and vision of the cluster, and also the Ministry of Innovation
and Technology joined these events.

Enlarging the Core Group through Stakeholder Identification, Analysis, and Engagement

Core groups in the regions carried out diverse engagement activities to grow their
RBHs, involving regional as well as national stakeholders that would later be crucial for
strategy development. These engagement activities extended to stakeholders identified for
their expertise, engagement in value chains of the most important regional sectors, or for
their influence in enabling the strategy development and implementation process.

The core group in Lviv acted first on opening the spectrum of stakeholders to be
engaged apart from those already represented by the FSC. Although the forest sector is
of great importance for the economy in the region, from an initial stakeholder meeting
(December 2018), the agriculture and the food sectors were identified as further relevant sec-
tors. The identification and mobilization activities included national and local authorities,
academia (universities specialized in forestry and agriculture), experts on project develop-
ment and statistics, as well as civil society representatives and stakeholders from three main
business sectors (industrial associations), namely forest, agriculture, and food industries,
and a regional agency for sustainable development. Telephone calls, face-to-face meetings,
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as well as the publication of a newsletter, were used as part of the engagement strategy to
enlarge the core group and establish the RBH. A total of 44 stakeholders initialized the Lviv
RBH in May 2019.

In Mazovia, the founding group conducted individual meetings with representatives
of different sectors to mobilize interested stakeholders, such as research institutions, public
administration, entrepreneurs, and civil society representatives. The initialization of the
RBH in Mazovia took place with 16 stakeholders including policy makers, representatives
of national, local, and sectoral agencies, research centers, universities and technology
institutes, industry associations, and foundations representing agriculture and civil society.
As part of internal coordination, the policy and industry representatives were mainly
engaged in the core group of the hub, and the academia and research stakeholders mainly
took part in the advisory group and as supporters of thematic working groups.

The Nitra region extended its core group, placing a focus on crosscutting and cross-
sectoral cooperation between areas such as energy, waste and environment, information
and communications technology (ICT), plastic industry, and engineering. The existing
bioeconomy cluster had begun to mobilize towards the national level (during 2019), start-
ing with the newly established “Platform for bioeconomy in Slovakia”, endorsed by the
Ministry of Agriculture and the guiding aims of the BIOEAST Initiative to enlarge the
activities, knowledge base, and collaborations that the cluster might facilitate, with actors
outside of the Nitra region. Therefore, the RBH in Nitra was based upon the experience
and networks of the Bioeconomy Cluster to boost the regional bioeconomy and facilitate ac-
tivities with other relevant regional players such as the Nitra Regional Administration and
representatives of the agriculture and food sectors as well as from the BIOEAST initiative.
Due to the efforts towards the development of the National Bioeconomy in Slovakia by
the time that Nitra’s RBH was being established, stakeholders of relevance for the national
bioeconomy were also included, among them a group of “industry indirect partners” for the
synergies between national and regional levels. This integration of cross-regional/national
stakeholders in Nitra’s RBH responded also to the challenges of finding all supportive
actors of Nitra’s relevant bioeconomy sectors, given the small size of the region and its
interdependency with other regions.

South Bohemia utilized its initial mapping of stakeholders, complemented with the
snow-balling technique [89], and conducted two meetings (March and June 2019) to con-
solidate the expansion of the core group and initialize the RBH. During the first meeting,
stakeholders were familiarized with the topic and their willingness to cooperate in the
regional bioeconomy development was explored. In the second meeting, the level of in-
volvement and the governance structure components were discussed. The South Bohemian
RBH was started with a core group including 10 members mostly from academic and
entrepreneurial environments and about 25 non-core members. Several institutions of the
agriculture, biogas, and innovation sectors did sign letters of Commitment for the RBH.

In Southern Great Plain, the engagement of stakeholders was established based on the
networks of the representative partners of the region, which included public authorities
and private sector institutions mainly. For the further engagement of stakeholders, two
workshops were organized (March and April 2019) in which bioeconomy developments,
the establishment of the RBH, its main aims, and the overall vision were discussed.

The composition of the RBHs by the end of 2019 is presented in Figure 8.
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3.2.3. RBH Governance and Communication

For the organization and coordination of the RBHs’ activities, a governance structure
was recommended to all the regions. This included well-defined responsibilities and
communication protocols.

In Lviv, the organizational structure of the FSC was maintained to facilitate coordina-
tion, and the level of engagement of stakeholders among the established working groups
was organized. In Mazovia, the RBH’s organizational structure consisted of a management
team as the main coordination body, an expert advisory board, and four working groups
related to the key areas of interest, namely agricultural raw materials and their process-
ing, forest raw materials and their processing, bio-waste and its treatment, and regional
development. The Nitra region benefited from having the structure already in place from
the Bioeconomy Cluster and existing communication protocols. In South Bohemia, after
discussing among engaged stakeholders the desired degree of involvement, as well as
organizational and content aspects of the hub, a core group with 10 members took the
responsibility of organizing meetings and main communications. The core group members
represented the following institutions: the cluster association of the “DanuBioValNet”
project, the Institute of Circular Economy, the Technological Centre of the Academy of
Sciences of the Czech Republic, and the Foundation of Bioeconomy Platform for the Czech
Republic. Finally, no detailed information on the governance of the Southern Great Plain
RBH is documented.

3.2.4. Stakeholder Involvement

The engagement of stakeholders continued as a transversal process during all the
following steps, particularly during the visioning workshops and the development of the
regional bioeconomy strategies and roadmaps. It was recommended to involve within
the RBHs those actors identified as having high influence and/or influence. These could
be identified, characterized, and engaged through the suggested methods in the guide-
line. However, joining the RBH did not generate exclusivity of participation. The RBH
intended to be the central network for the participatory activities surrounding the strategy
development while being open to additional participants and experts.

In Lviv, the forest sector was strongly involved in the definition of a vision and strategy
development. This included the cluster for the woodworking industry, individual represen-
tatives of wood companies (e.g., wood furniture and packaging), as well as administrative
institutions such as the regional forest department. In addition, regional administrations
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took part in the process, such as representatives from the Lviv state administration, from
the Department for Sustainable Development, Agricultural Production, Infrastructure, and
Land Relations, and from the Commission of Ecology and Natural Resources. Experts from
research and academia supported the expertise in regional resources (e.g., agriculture and
food) and innovation.

The Mazovia region, as previously mentioned, had a strong involvement of regional
governmental institutions and regional agencies, which was maintained for the visioning
and strategy development. The regional government (provincial level) represented the areas
of waste management, agriculture, and land development, as well as transversal topics,
such as regional planning. The regional agencies included represented the attainment
of green gas house emissions reduction and biomass producers as well as the energetic
transition in the region. Finally, some municipalities interested in the process took part as
well, bringing the topic of bioeconomy and strategic development to the local level. Other
stakeholders outside of the government structures were the National Research Institute on
Biological and Technical Development and companies related to waste management.

The Nitra region reached out from the beginning of its stakeholder engagement process
towards regional and national levels. In the visioning workshop and strategy develop-
ment process, Nitra included the participation of several experts on agriculture and food
resources, maintaining as a focus the prioritization of land utilization for the production
of food for human consumption. Among those experts, the Ministry for Agriculture and
Rural Development, as well as two main research centers at the national level focused
on agriculture and food, stand out. Industry played a big role in the process also, with
representatives from national industrial clusters, among them the national bioeconomy
cluster. Finally, representatives of the regional administration, business consultants, and a
research center on agrobiotech also participated actively.

In South Bohemia, a varied pool of experts was summoned for the visioning workshop
and strategy development. Representatives of academia with a focus on forest resources;
experts on regional resources such as hemp and hay; industries and regional institutions
dealing with waste sources and their valorization (e.g., landscape wastes, waste manage-
ment), heating plants, the biogas association, and technical expertise in algal biotechnolo-
gies. Likewise, representatives of the regional administration and regional supporting
institutions working on innovation, technology transfer, and innovative enterprise (RIS3)
were part of the process. A clear need appeared for having an official body covering the
RBH activities at the regional level—the members of the RBH decided to establish the
South Bohemian Association for Bioeconomy (JSBE) in 2020. This Association serves as a
part of the regional RIS3 Strategy as a Regional Innovation Platform for Bioeconomy and
Circular Economy.

Finally, in Southern Great Plain, stakeholders involved in the visioning process were
mainly from the national administration. Among them are the main founders of the
RBH, the Hungarian Ministry of Agriculture, the Chamber of Agriculture, the Ministry
for Innovation and Technology, and Bay Zoltan Nonprofit Ltd. (a research center). Other
participants represented regional development interests, however, from a top-level perspec-
tive, such as the European Committee of the Regions (CoR) and the European Network
for Rural Development. Two companies involved in innovative agriculture activities, the
valorization of agriculture residues, and one more research center attended this visioning
process. The strategy development process did not include a participatory process, since
the regional strategy could not be prepared. More information can be found in Section 3.2.7.

3.2.5. Visions of the RBHs and Bioeconomy Regions

In the Lviv region, the visioning workshop served to discuss the potential bioeconomy
areas for the region as well as the current challenges in their development and ways to
tackle these challenges, utilizing a situational analysis. The stakeholders reaffirmed the
importance of the three main sectors for the regional bioeconomy, with the forest sector
being the leading one, followed by the agricultural sector and the food industry. Currently,
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these sectors are embedded in a linear type of economy and several bottlenecks hinder
their redirection to circular and sustainable resource use. In particular, poor environmental
awareness results in the underestimation of primary and secondary (waste and by-products)
raw material values for the regional economy. Additionally, as the circular economy implies
a shift in business as usual, it puts the spotlight on the lack of knowledge, technology, and
financial tools to reinvent the economy as well as the shortage of highly qualified employees
for newly arising economic activities. In light of this discussion, the stakeholders of the
visioning workshop prioritized human capital development together with policy support
mechanisms for innovation in order to foster Lviv’s regional bioeconomy. Finally, as for
the specific support needs, the participants would expect the project to provide them with
examples of funding mechanisms for the RBH and guidance regarding applicable funding
tools for regional initiatives within the Bioeconomy Strategy. The vision was formulated as
follows in the visioning workshop in Lviv:

“Competitiveness strengthening for the bioeconomy in the Lviv region”

A SWOT analysis was used during the visioning workshop in the Mazovia region,
combined with the driver-mapping tool recommended in the guideline in order to explore
the dynamics of change that might influence the development of the bioeconomy in the
region. Recognized strengths include the availability of biomass and waste resources,
combined with highly skilled personnel in those areas. The increasing energy demand,
social interest in climate protection, and growing demand for bio-based products are
some of the most representative opportunities for bioeconomy development. Attention
was given to the identified weaknesses, such as the lack of organizational structure of
the bioeconomy sector, limited implementation of flagship initiatives, and the lack of an
incentive system. It was concluded in the group that Mazovia had a strategic position
for the development of its regional bioeconomy. Finally, the visioning workshop also
served for the analysis of the most pressing challenges of the regional bioeconomy. Waste
management was one of the central themes of the workshops and was defined as the focus
of the regional bioeconomy. Thus, the priority areas of the bioeconomy in Mazovia were
defined as the utilization of waste from plants, animal production, and food processing, as
well as wood residues, municipal waste (bio-fractions), and sewage sludge. Additionally,
new value chains from agricultural biomass were discussed. The development of the
bioeconomy in these areas “aims at increasing the competitiveness of the economy through
the management of by-products and waste from production, as well as maximizing the
value added from the biomass unit”. To this end, two factors were defined as crucial: first,
a state-of-the-art analysis of the existing environmental, economic, and social capacities
of the bioeconomy and, second, the screening of the relevant regional, national, and EU
legislation. It was also defined as equally relevant to identify potential gaps that could
hinder the strategy development. The Mazovia regional bioeconomy vision has been
defined with the following statements:

“Mazovia will become a region:

• with a significant share of the use of biomass in the development of a circular economy,
• developing in accordance with the principles of sustainable development,
• in which innovative bioeconomy technologies and associated industries will be

developed, enabling the bioeconomy’s efficiency to be increased,
• economically competitive, with an environmentally conscious society”.

During the workshop in the Nitra region, the participants discussed the drivers of
the regional bioeconomy, utilizing the driver-mapping tool recommended in the guideline,
according to their importance (high, medium, and low) and level of impact (high, medium,
and low). The drivers resulting in high importance and a high impact for Nitra’s bioecon-
omy activities are the National Agricultural Strategy, sufficient investment in research, an
interdisciplinary approach to raw material management, and changes in customers’ behav-
ior. Drivers with lower importance and high impact are biochar and tax policy. Finally, the
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automotive industry, bio-textiles, social agriculture, and education are considered drivers
with lower importance and lower impact. Regarding the specific needs, the participants
mentioned cross-visits between partner regions as well as assistance with improving the
formal structure of the RBH Nitra and defining the financing mechanisms for the hub. The
formulated vision for Nitra is:

“The RBH Nitra in cooperation with BIOEAST and Bioeconomy Cluster will:

• Stimulate the creation of appropriate conditions (of the whole regional ecosystem)
for the development of bioeconomy in Nitra region,

• Offer access to actual knowledge, information and best practices from different parts
of the EU,

• Circulate the best practices, which are utilizable in the Nitra region”.
• “Nitra-the Region with a Flavor of Bioeconomy”.

During the visioning workshop in South Bohemia, the participants discussed the gaps
in the socio-economic cycle relevant to the bioeconomy strategy and analyzed the potential
of the regional bioeconomy by means of a SWOT analysis within focus groups (groups
of interest: forestry, agriculture, wastes, non-traditional sources) and a brief evaluation of
cluster potential. It was highlighted that the bioeconomy exceeds the regional level and
requires state support. The region faces a non-existent market for bioeconomy products.
One of the reasons, apart from underdeveloped markets and lack of information about
bioeconomy as such, is the existing subsidies for fossil-based products. In addition, the
instability of legislation also influences the development of the bioeconomy. Addressing
the gaps can be achieved through regulations, education, production processes, and a
circular economy approach. Thus, regarding regulations, the participants proposed the
cancellation of direct and indirect subsidies for fossil energy sources at the national level, the
introduction of the mandatory returnable packaging ordinance, and an increase in quality
standards for products (e.g., food, cosmetics) as well as the natural environment (water, air).
Yet, the regulation should go hand-in-hand with enforcement mechanisms (e.g., sanctions)
for non-compliers. The educational perspective includes the introduction of the bioeconomy
as a school subject in the framework of environmental and economic education in secondary
schools and universities (social sciences, biology, and ecology) and the establishment of a
regional consultancy body for bioeconomy activities. Technological innovation is another
key factor to bring improvements in production processes while assuring competitiveness
and marketable products. As the focus of the regional bioeconomy is placed on closing
the cycle, the participants also discussed waste and end-of-life management as part of the
regional strategy. Finally, the specific support for South Bohemian RBH was the visit of
experts from more advanced bioeconomy regions to their workshops. In such cases, the
foreign experts shared their experience in developing the RBH, attracting stakeholders and
preparing conditions for bioeconomy development. The preliminary version of the regional
bioeconomy vision in South Bohemia has been defined with the following statements:

“Closing of the ecological cycle containing water, soil and climate at landscape scale. An
effort to build value chains on traditional resources and branches and link them with a
new high–value added–sustainable technology. Emphasis on the linkages of value chains
of all branches of regional bioeconomy–agriculture, forestry, waste management and
non-traditional sources”.

The visioning workshop in Southern Great Plain drew attention to priority actions.
The participants agreed on the need for a comprehensive and understandable definition of
bioeconomy that would serve as a baseline for stakeholders’ involvement. Another required
action to foster participants’ engagement in RBH is the gathering and demonstration of the
already existing bioeconomy-related good practices across various sectors in both Hungary
and Europe. For this reason, the RBH should provide relevant training and educational
visits, which would correspond to the interests and requests of sector-specific stakeholder
groups. Informative sessions and newsletters with sector-specific messages were also
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regarded as a tool for forging the RBH network and providing a common understanding
of the opportunities, benefits, and challenges in the regional bioeconomy. The need for
synergies was another topic brought up to the table during the workshop. The participants
referred both to the synergies between experts, for example, the cooperation with the
Hungarian Chamber of Agriculture, and those related to existing policies. Thus, the
elaboration of the regional bioeconomy strategy should be developed in synergy with other
relevant regional and national documents. Additionally, the workshop participants came
up with the innovative idea to create and put at the disposal of all RBH stakeholders a
joint expert database that could enhance knowledge transfer and cooperation. The regional
bioeconomy vision in Southern Great Plain has been defined with the following statements:

“to become a national leader in the regional bioeconomy development in Hungary by elab-
orating the regional bioeconomy strategy and through a collaborative approach between
the most important relevant parties”.

3.2.6. Regional Bioeconomy Analysis—SWOT

The SWOT analysis focused on the following eight key factors (KF), with an individual
SWOT analysis per factor for each CEE region.

• KF1. Availability and use of resources
• KF2. Infrastructure and industrial factors
• KF3. Research and innovation
• KF4. Market/Economic aspects
• KF5. Transition towards bioeconomy
• KF6. Public and institutional support/Governance/Policy frameworks
• KF7. Funding
• KF8. Social and environmental aspects

This approach allowed for detailed consideration of each factor at the regional level,
utilized for the identification of focal points—areas of action—during the strategy develop-
ment. A summary of the findings can be found in File SC (Supplementary Material).

3.2.7. Regional Bioeconomy Strategies

Utilizing the methodology provided in Chapter 4 of the guideline, CEE regions pre-
pared their regional bioeconomy strategies. Collected knowledge from the literature review,
experience, and tacit knowledge from WE regions regarding their bioeconomy strategy
development allowed for step-by-step recommendations. In this section, a summary of the
bioeconomy strategies in each region is presented. For a comprehensive description, please
consult the POWER4BIO report on five new bioeconomy strategies in the CEE regions [90].

In general, the development of the bioeconomy strategy in the Lviv region is the Smart
Specialization Strategy and goes hand-in-hand with the development of the Lviv Regional
Strategy for 2021–2027, elaborated in December 2020. The Lviv Regional Strategy acts as
an umbrella for various regional programs. In the Lviv region, the strategy development
process was led by Lviv Regional State Administration and the Ukrainian National Forestry
University as coordinators of the Lviv RBH. Other contributing institutions/stakeholders
to the final regional bioeconomy strategy and roadmap were the Forest Sector Council, the
Lviv Regional Forestry Administration, the Agency for Sustainable Development “FORZA”
(NGO), and the “Bioeconomy Cluster” Association. The elaborated bioeconomy strategy
has significant importance for the Lviv region of Ukraine since based on this strategy it was
agreed to admit the strategic theme of bioeconomy as a Smart Specialization of the Lviv
region. It is expected to be fully elaborated in the future.

The region of Mazovia holds great potential for the development of its bioeconomy,
especially for the development of rural areas, strengthening local specializations, and
diversifying economic activity. Agricultural and forest residues and resources, wastewater
treatment and sludge, municipal waste, and energy crops are the main biomass resources
considered by the region for the development of its bioeconomy. They are enhancing
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the connection and symbiosis of the chemical and waste management industries with
agriculture. The strategy development of the Mazovia was led by the Mazovia Energy
Agency (MAE) together with the Mazowieckie Voivodeship regional administration and
with the participation of the RBH and stakeholders. The MAE directly developed the
strategy. The established guidelines allowed a focus on the most important aspects when
developing a bioeconomy strategy and gathering a well-selected group of experts as an
advisory group. The importance of the document is significant, as it sets future directions
for the development of the bioeconomy in Mazovia. It identifies the greatest potential to be
used and indicates priority areas.

The proposed framework for the development of the bioeconomy in the Nitra Region
focuses on the possibilities for increasing the efficiency of agriculture and the development
of food production in the Slovak Republic to significantly reduce its dependence on imports.
The vision, objectives, and strategic actions for the bioeconomy in the Nitra region were
included in the Strategy Paper of the Programme of Economic Development and Social
Development (PHRSR) of the Nitra Self-Governing Region (NSK) until 2030. This process
was led by the Slovak University of Agriculture (SUA) and supported by representatives of
the Nitra Self-governing Region. The SUA is an official partner of the regional government
regarding the preparation of development plans. Another supporting entity was the
National Bioeconomy cluster. The strategy document is considered to be very important
because the defined priorities are implemented into concrete calls for individual projects,
which are going to be financed from the regional budget.

The region of South Bohemia holds great potential for the development of a regional
bioeconomy mainly based on existing agricultural activities, agriculture biogas stations,
biotechnology valorization of agriculture and forest residues, and unused municipal waste
(bio-fractions). The Development Program of the South Bohemian Region 2014–2020
and 2021–2027, considers key the further development of facilities to process biologically
degradable materials and the further development of biotechnological research. In October
2019, the RBH in South Bohemia held a meeting with its engaged stakeholders to discuss
the opportunities for bioeconomy strategy, as well as the legislative status of the RBH
itself. (The RBH was changed to South Bohemian Association for Bioeconomy (JSBE),
established in 2020, which has legal status. The legal status is important for the RBH
in order to participate in tenders and projects). The core group and the RBH members
(South Bohemian Association for Bioeconomy) agreed to continue working on the regional
bioeconomy strategy, which is currently at the visioning stage. In addition, the region
of South Bohemia indicated that a stand-alone strategy would not be possible during
the development of this project. However, in South Bohemia, efforts have been directed
toward including the bioeconomy within other regional strategies, such as the regional
innovation strategy and other national strategic plans, as the National Agriculture strategy.
The possibility to have an influence on regional strategic documents was enabled thanks to
the new function of the South Bohemian Association for Bioeconomy, which serves as a
Regional Innovation Platform for Bioeconomy and Circular Economy in the regional RIS3
Strategy. The strategy has relevance in terms of presenting key priorities and opportunities
lying in bio-based developments.

The idea of bioeconomy strategy development for the Southern Great Plain arose
in 2016 as a result of the cooperation between the Ministry of Agriculture of Hungary
and the Hungarian Chamber of Agriculture in the BIOEAST initiative. However, only
the national bioeconomy strategy is under development, and no regional strategies are
planned. In particular, the region of Southern Great Plain communicated not having the
possibility of setting up the strategy at a regional level, given that in Hungary strategies can
be generated at the national and county level only. As for the regional level, in the absence
of a regional bioeconomy strategy, Bay Zoltan Nonprofit Ltd. as the Hungarian partner
in the POWER4BIO project had a recommendatory role and generated recommendations
for a bioeconomy strategy with a regional focus, included in a material entitled “Bioe-
conomy in Southern Great Plain region, Hungary – Regional strategy recommendation”.
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This document was delivered to the organizers of the national strategy development for
consideration as a summary of the regional potential and strengths.

3.2.8. Roadmaps

Of the five CEE regions, Mazovia and Lviv concluded their roadmap creation with
the finalization of the POWER4BIO project (March 2021). The Nitra region was close to
finalizing the process, and the South Bohemia region continued to strengthen the RBH
structure and raise awareness of the importance of a regional bioeconomy strategy, and
at the end of the project was in the visioning phase. The regions analyzed the financial
and policy mechanisms available to implement the strategic objectives of the strategy and
planned their roadmaps accordingly. For a comprehensive description of the roadmaps
developed, please refer to the POWER4BIO report on implementation plans [91].

The Lviv region defined within its strategy the following components as focus ar-
eas: (1) resource support for the bioeconomy; (2) waste management; (3) competitive-
ness; (4) public–private partnerships; (5) cooperation; (6) knowledge and education, and
(7) knowledge dissemination. For each of these components, an implementation time
frame and responsible institutions in charge were defined, as well as detailed actions
to implement.

Mazovia directed actions in its roadmap towards technologies and value chains with
potential for the region, such as the production of sugar from lignocellulosic biomass
(hydrolysis), bioconversion of organic side-streams by the black soldier fly, lipid and protein
for feed, mushroom production on coffee grounds, renewable hydrogen via thermolysis of
biomass, bio-coal production via hydrothermal carbonization (HTC) of sewage sludge, and
production of 1,4-butanediol (1,4-BDO) from sugar by fermentation. These were framed
within the main strategic goals defined in the strategy, with specific planned actions per
goal and a timeframe for their development. The consultation on the roadmap took place
at the end of 2020.

Key priorities of the strategy in Nitra and on which the roadmap concentrates are as
follows: (1) innovative, sustainable, and competitive economy; (2) sustainable regional
agri-food complex and in particular the processing and distribution chain; (3) environment,
ecosystem services, and green infrastructure; (4) smart energy, transport, and technical
infrastructure, while reinforcing debt recovery in those areas. The implementation of
roadmap actions is grounded on cross-sectoral measures and the interconnection between
towns and municipalities in the region.

As previously explained, Southern Great Plain did not generate a strategy and
roadmap but a recommendation document to the national government, in order to highlight
the key priorities and goals of the region and suggest potential activities for their realization.
Key areas pointed up in the recommendation for the development of bioeconomy in the re-
gion are (1) knowledge sharing and transfer, (2) development and innovation, and (3) rural
development. Actions recommended paired the key findings in the SWOT analysis, starting
by enlarging the base of knowledge (e.g., detailed knowledge of the availability of resources
and existing practices), related to supportive institutions and accompanying actions to
strengthen innovation, such as supporting cluster activities, networking, awareness raising,
and innovation. The recommendation also included the linking of the bioeconomy to other
agendas and programs of relevance, such as the R & D & I framework.

4. Revisiting the Hubs

After finalizing the project, we revisited all established CEE RBHs and asked them
to give a review of the current state of the hubs. The RBHs updated information on the
current thematic focus and their stakeholder composition, as well as the key opportunities
and challenges they were currently experiencing. A summary of the updated status is
described in Table 3.
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Table 3. Updated status of the Hubs.

Region Engagement Activities Thematic Focus Stakeholder Composition Further Issues

Lviv

• Organization of the
promotional events

• Dissemination of knowledge
about bioeconomy

• Supporting the relocation from the
occupied Ukrainian territory for
the enterprises of the forest sector

More focus on the bioenergy issues compared to
material use because of the problems with
availability of the fossil fuel resources from the
Russian Federation. The use of wooden and
agricultural waste for energetic use is in focus.
The Hub is active in discussing the current issues
and influencing them through support and
encouragement of private investment.

• Number of institutes: 23
• Number of members: 42

Member list: NGO “Association of Woodworkers and
Loggers of the Lviv region”
Association “Cluster “Woodworking industry”
LLC “Kimak”
LLC «Markom»
LLC «Vitmar»
LLC “Firm “Modus”
LLC “Firm “Modus”
LLC “Ukrprofpatlet”
LLC «EIMO;»
PE “Lviv-PAK”
FF “Savka”
Farmhouse "Romalin"
LLC “Graphen”
LLC“Graphen”
Lviv Regional Forestry Administration
NGO “Forza”
Lviv Regional State Administration
The Main Department of Statistics in the Lviv region
Ukrainian National Forestry University
Lviv National Agrarian University
Ukrainian Academy of Sciences
University “Lviv Polytechnic”
Newspaper “Woodworker”

• Key opportunities: Bioenergy development
because of the high cost of natural gas from
Russia; Circular economy development and
waste management development with the
aim of saving forest resources and resource
efficiency enhancement.

• Key challenges: There are some obstacles in
the Lviv regional Hub that are related to the
Russian-Ukrainian war. The main obstacle is
limited funding (since the main part of it
should cover military issues)

• Further: Lviv region Hub development in the
direction of the Smart Specialization as an
important part of the EU strategy
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Table 3. Cont.

Region Engagement Activities Thematic Focus Stakeholder Composition Further Issues

Mazovia

• Obtaining a grant for the
development of RBH

• Organization of
promotional events

• Dissemination of knowledge about
the development of bioeconomy

Agriculture: Rational use of agricultural
production space and maintenance of the
production potential of soils and waters;
Production of raw materials with the desired
quantitative and qualitative parameters expected
by consumers and industry; Limiting or
eliminating threats to the natural environment
and concern for the preservation of biodiversity;
Improving the quality and availability of
consultancy services and activities for integration
and transformation in the agri-processing sector,
as well as the effectiveness of the use of funds
from the Common Agricultural Policy or the
European Regional Development Fund.

Waste management: Municipal waste, including
food waste and other biodegradable waste;
Post-consumer waste; Sewage sludge
Sustainable energy: reduction in the negative
impact of the economy on the natural
environment, social progress, and
economic growth.

• Number of institutes: 15
• Number of members: 20
• Member list:

Institute of Rural Development and Agriculture,
Department of Waste Management, Emission and
Integrated Permits of the Marshal’s Office of the
Mazowieckie Voivodeship
Department of Agriculture and Rural Development of
the Marshal’s Office of the Mazowieckie Voivodeship
EIT Food Poland
Foundation for biosequestration
Foundation for the Development of
Polish Agriculture
Institute of Technology and Life Sciences, Warsaw
KEZO Research Center PAN
Mazovia Energy Agency
Mazovian Office for Regional Planning,
Siedlce Branch
POLBIOM
Polish Chamber of Biomass
Public Utility Company in Płońsk Sp. z o.o.
Commune Office Liw
Engineering Department of the University of
Technology and Economics

• Key opportunities: Mazovia focuses on
deepening the network of contacts of
institutions operating in the field of
bioeconomy and creating joint initiatives

• Key challenges: increasing the quality of life;
preventing food waste; reducing the mass of
mixed municipal waste in favor of the mass of
waste collected selectively; reducing the mass
of waste sent for storage; increasing the mass
of recovered secondary raw materials from
municipal waste and waste obtained in the
recycling process; construction of new biogas
plants; construction and expansion of a
composting plant for green waste and other
bio-waste. Ultimately ensuring the
production of a product with fertilizing
properties or plant conditioners from green
waste and other bio-waste; introducing the
principles of the circular economy.
Supporting the development of the ecological
industry and eco-innovation; further
development of energy production from
renewable sources; ensuring permanent and
sustainable development and preserving the
high values of the environment; development
of an ecologically aware society.

• Further: Open access for the general public.
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Table 3. Cont.

Region Engagement Activities Thematic Focus Stakeholder Composition Further Issues

Nitra

• Establishing the Innovation
Platform for Bioeconomy within
the SUA Creative Centre

• Approved project submitted in
December 2019 within the
Integrated Regional Operational
Programme (Priority axis:
Mobilization of creative potential
in regions).

• Establishing The Virtual
Bioeconomy Library.

Support green and sustainable entrepreneurship
in sectors of the creative industry (design,
architecture, and marketing) via programs and
events of the business incubator and accelerator.
Virtual Library provides interesting articles,
information, project outputs, and materials on
various topics in the field of bioeconomy.

• Number of institutes: 5
• Number of members: 35
• Member list:

Slovak University of Agriculture in Nitra (including
EIT Food Hub)
The Nitra Self-governing Region
The Bioeconomy cluster-31 members (https:
//bioeconomy.sk/en/membership/members/,
accesed on 6 November 2020
The National Agriculture and Food Centre, the Slovak
Business Agency (regional center)

• Further: 34 participants in calls and projects
(SMEs, start-ups)

Young and starting entrepreneurs, existing
entrepreneurs in creative industry sectors, university
graduates, and persons with entrepreneurial
intentions from the Nitra region.

• Key opportunities: continuing in
strengthening cooperation among BEC, SUA,
and other stakeholders

• Key challenges: interconnection and sharing
sources with the Innovation platform for BE
within the Creative Centre and offering
complex information about projects, training,
and other activities in the field of BE;
establishing living labs and demo-sites;
establishing seed and proof-of-concept
funding mechanisms at the regional level

• Further: We are closely cooperating with the
Platform for Bioeconomy of the Czech
Republic and BIOEAST HUB CZ. In
December 2022, the Slovak University of
Agriculture in Nitra signed the MoU about
joining the Network of Bioeconomy
Universities in the BIOEAST macro-region
BIOEAST UniNet.

Small, but very successful and interesting initiative
(innovation vouchers) led by the Bioeconomy
cluster in cooperation with the SUA in Nitra and
the Regional business center of the Slovak Business
Agency. The innovation vouchers scheme was
promoted to representatives of regional
government as a best practice example.

South
Bohemia

• Regular meetings of the (JSBE)
twice a year.

• Annual Bioeconomy Course at the
University of South Bohemia.

• Cooperation with the Bioeconomy
Platform of the Czech Republic.

• Networking
• Education
• Fundraising
• Removal of administrative, legislative, and

economic barriers

• Number of institutes: 13
• Number of members: 24
• Member list:

Faculty of Economics University of South Bohemia
The National Cluster Association (NCA)
Technology Transfer Office - Biology Centre of Czech
Academy of Sciences
Member of the Czech House of Representatives
independent expert¨
Calla—Association for the Preservation of
the Environment
CzechGlobe—Global Change Research Institute of the
Czech Academy of Sciences

• Key opportunities: deepening of networking
and cooperation in the framework of existing
members. Focusing on cooperation at the
national level (e.g., Bioeconomy Platform of
the Czech Republic). commenting on the
South Bohemian Region’s RIS3 strategy.

• Key challenges: In accordance with the results
of the POWER4BIO project, continue to
identify, change and possibly remove
legislative, financial, and bureaucratic barriers

• Further: participation in other research and
application projects, participation in the
development of a national bioeconomy
strategy, and creation of a national
bioeconomy hub.

Registration of the legal form of the RBH as South
Bohemian Association for Bieoconomy. Support for
the bioeconomy is still very cautious both at the
regional and national level

https://bioeconomy.sk/en/membership/members/
https://bioeconomy.sk/en/membership/members/
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Table 3. Cont.

Region Engagement Activities Thematic Focus Stakeholder Composition Further Issues

Southern
Great
Plain

• Helping SMEs to be involved in
funding programs (both nationally
and EU financed) for
bioeconomy-related projects

• Informing the members of the
Hungarian Bioeconomy Cluster as
well as the experts’ network about
bioeconomy-related events and
knowledge transfer opportunities

• Involving different stakeholders in
the development processes of
bioeconomy-related strategies, for
example, the development of the
National Circular Economy
Strategy in 2022, supported under
the Structural Reform Support
Programme (SRSP)

• Bio-based fertilizers, soil conditioners, and
plant biostimulants that can reduce
chemical outputs in farming practices and
ensure nutrient recycling from
bio-based wastes

• Utilization of sewage sludge to substitute
inorganic fertilizers

• Composts to improve soil fertility and
enhance soil biodiversity, boosting regional
composting initiatives and activities

• Novel supplementary feeds: microalgae,
insects as a protein source, extraction of
high added value protein from by-products

• Small-scale biorefineries are essential in the
regional bioeconomy, especially in
rural areas

• Innovative bioenergy solutions, with
special regard to small-scale local energetic
utilization of bio-based by-products
and wastes

• Separate collection of bio-based wastes
• Horizontal activities, such as business

development support and
awareness raising.

• Number of members: 9 members in the
Hungarian Bioeconomy Cluster

• Member list: Agrogeo Ltd, Arundo Bioenergy
Ltd, Bay Zoltan Nonprofit Ltd, BSF Systems Ltd,
Jozsef Galamb Agricultural Vocational School,
Lavina Foundation, Pilze Nagy Ltd, Research
Centre for Natural Sciences, University
of Pannonia

• Further:

The farmers’ associations have to get a more
prominent role in bioeconomy developments;
SMEs, research organizations in the field of
agriculture, and vocational education institutions
remain the most important in stakeholder networks;
The Ministry of Agriculture is the main stakeholder in
policy matters since the Ministry of Technology and
Industry was dissolved in November 2022.

• Key opportunities: great potential in biomass
from agriculture and food industry
(Hungary’s value added in the agricultural
sector is outperforming the rest of the EU:
value added in the agricultural sector as a
percent of GDP is twice as high as in the EU.)

• Key challenges: the most important challenge
remains the same as it was in 2018— lack of
supporting policy background, including the
lack of a national bioeconomy strategy and no
governmental body designated to be
responsible for bioeconomy developments;
low labor productivity of the Hungarian
agri-food sector in the European context
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The Hungarian Bioeconomy Cluster that represents the RBH for the Southern Great
Plain region supports its members in getting funded by national and EU funds—there
are several ongoing R & D projects in the field of bioeconomy, implemented with the
participation of cluster members (e.g., WATERAGRI, MarginUp!).

To continue the valuable work started in the POWER4BIO project for CEE regional
bioeconomy development, Bay Zoltan Nonprofit Ltd. is closely cooperating with the Hun-
garian Ministry of Agriculture and other country representatives of the BIOEAST initiative
in the Interreg Central project BIOECO-UP, involving also members of the Hungarian
Bioeconomy Cluster. Since biomass valorization and the importance of rural development
cooperation for the development of national bioeconomies are greatly emphasized in the
recently adopted Common Agricultural Policies (CAPs), the timing of the BIOECO-UP
project is perfect to support the alignment of CEE countries’ own bioeconomy measures
and bio-based value chains with their CAPs implemented in the period 2023–2027.

5. Discussion

The establishment of the RBHs in the five CEE partner regions has revealed the core
aspects of the process. While regional and contextual differences play an important role,
it is still possible to identify common dynamics when it comes to the mobilization and
engagement of stakeholders. Moreover, it allowed us to summarize key challenges faced
by the regions to implement multi-actor platforms that will strengthen the bioeconomy in
their regions.

To begin with, the concept of the bioeconomy and how it is understood in rural
contexts, or even the fact that as a concept it had to be first defined in the region, was one
of the first findings in the creation of the RBHs. Additionally, identifying how to begin
discussing the concept of "bioeconomy" with different stakeholder groups is essential [92].
For instance, it is radically different to build a bioeconomy concept with the region’s political
actors than with farmers’ associations. The experiences gathered among all 10 regions
participating in the research indicate that the dissemination of bioeconomy initiatives and
good practices in the regions at the European level helps regional stakeholders to grasp the
meaning of bioeconomy. It is only after this step of understanding and interpretation that
regional actors undertake the task of defining the bioeconomy for their own region: What
does the bioeconomy look like now and what should it look like? What are the sectors that
present great potential, and which is the desired direction?

For this purpose, the RBHs play a central role in supporting the understanding of the
bioeconomy as a concept and the creation of a shared vision for the regional bioeconomy.
In the processes experimented with the CEE regions, the time constraints imposed by the
project timelines only allowed for one visioning workshop. However, the construction of
this vision at the regional level involves several exchanges for its refinement and consolida-
tion, to first identify the information that is available on the status of the bioeconomy in the
region, to integrate the interests of various stakeholders, and to clear the vision of conflict-
ing and non-compatible interests. These exchanges among bioeconomy stakeholders in the
RBHs support also the understanding of specific characteristics and established structures
among isolated disciplines or sectors, allowing for the discovery of potential integration or
collaborations. Understanding the way in which other sectors work, their necessities, and
potential synergies deepens the understanding of the regional bioeconomy [93,94].

While the need to connect regional stakeholders interested in the various areas of the
bioeconomy was latent in all regions, and those stakeholders involved could appreciate the
benefits of the creation of the RBHs, the motivation to participate and engage is sometimes
difficult to instill. During the set-up of RBHs and also during later stages, the motivation
of stakeholders was found to be the key to achieving an active stakeholder platform. In
some regions, the low interest of some political actors and the limited understanding of the
(direct or indirect) benefits of the bioeconomy to the different stakeholder groups challenged
the formation and engagement of the RBHs. Some regions reported on the shortage of
specialized human resourcing supporting the strategy process. Information on the status
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quo of the regional bioeconomy is key to enabling the identification of areas of interest
and possible benefits of the stakeholders. The status quo includes not only information
on relevant sectors of the bioeconomy and value chains but also on various scattered
initiatives. These initiatives should not only include economic activities but also research
projects, existing clusters, and linkages between actors as well as citizen and education
initiatives [95]. All of this should be the responsibility of the RBH management team,
together with the RBH stakeholders. Good examples to start a discussion about the status
quo and future goals are the Smart Specialization Strategies and regional development
programs, with already identified priorities in the region.

In addition to motivating stakeholders, it is important to facilitate their participa-
tion [96]. We argued in Section 1 for the benefit of using existing networks as a base for the
RBHs. However, it is crucial that these base networks do not decide alone from the outset
on the development of the RBHs with a sectoral preference, but rather that they leverage
an organic development of the platform. They should allow this new RBH to connect other
networks and to represent the diversity of active sectors in the region and nascent initiatives.
In this way, the RBH becomes the connection point of several regional networks, clusters,
and actors (that are currently not connected). This even allows established networks to
meet other stakeholders (companies, NGOs, research groups, entrepreneurs, etc.) that were
not previously identified.

Although these RBHs serve to strengthen links between actors, their coordination
role must be defined on a case-by-case basis. Some RBHs’ main roles might lie in the
dissemination of information and linking initiatives, while others may be actively involved
in project development, or even provide advisory services regarding available financing
options or joint development of projects. This should be directly connected to the way in
which each RBH is founded, the team that integrates it, the resources it has to carry out
these possible functions, and finally the agreements reached with all the members of the
hub. The current status of engagement activities is presented in Table 3.

Besides linking key stakeholders in an RBH, it is recommended that they promote
exchange among hub participants for specific purposes, e.g., for the preparation of new
projects/living labs/creation of new support institutions in the region or taking an active
role in knowledge dissemination. Hubs are a node for different disciplines, promot-
ing knowledge and transdisciplinary exchange and connecting regional actors also with
cross-regional initiatives (with surrounding regions) and other macro-regional ones (e.g.,
BIOEAST). Thus, the RBH can contribute to the development of innovative environments in
the region. This, in turn, depends on the structural components of the region that facilitate
these environments, such as the existence of universities, technology parks, active industrial
development, demonstration facilities, financial support options, and plans and programs
for bioeconomy advancement. The experiences with all of the CEE regions showed that
although the process of RBH creation takes time, the steps of the guideline were valuable in
supporting each of the stages for this creation. Furthermore, it is recommended to plan in
future activities to accompany the regions for a longer term, including the implementation
of the strategy and monitoring the robustness, success, and challenges of the implementa-
tion. On the other hand, with active support and contribution, the exchange among them
could be fostered, which would be fruitful for mutual learning and collaboration.

6. Conclusions

The role of stakeholders in the bioeconomy, specifically in the development of strategic
issues, was discussed in the Introduction. It is important to identify and involve all
relevant stakeholders of the regional bioeconomy, to engage them, and through their active
participation throughout the whole process develop regional bioeconomy strategies. We,
therefore, developed a guideline for the creation of such multi-level Hubs, considering
the quadruple-helix concept, and for the creation of regional bioeconomy strategies. The
developed guideline was continuously and immediately tested, validated, and improved
together with the five CEE regions in the POWER4BIO project, and resulted in a flexible
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guideline with real examples. It was invaluable to include engaged regional representatives
with an explicit interest in developing their regional bioeconomy and in establishing
regional bioeconomy hubs as platforms for stakeholder participation. All representatives
played a key role in providing information about their regions and facilitating the analysis
and mobilization of their stakeholders for the implementation of the guideline and the
creation of the RBHs.

Common between all regions was the adaptability of the guideline to their specific
regional cases. Each CEE region found different sections helpful and applicable to the
specific stage in which they were situated at the moment of application. For some of them,
the outline of workshops to raise initial awareness of their regional bioeconomy and to
motivate active support for the creation of the RBH was useful. For others, it was helpful
to identify missing or disaggregated information in the region.

During the feedback, it was noted how each region was looking for specific advice
for their strategic bioeconomy areas or strong value chains. However, the guideline was
purposely built as a scheme that could be applied independently of the particular conditions
of the region. The outlined steps and methods to implement each step are given in the form
of recommendations, highlighting the importance of the results in each step instead of the
methods used.

The feedback from regional representatives led us to include a multitude of tools that
can be used in each of the defined steps and to indicate when, how, and by whom they
should be used. This makes it possible for any region with an interest in exploring the
development of a regional bioeconomy (or regional initiative) to make use of this guideline,
which proposes some basic steps for the creation of an RBH and presents examples of how
other regions set up their own platforms (hubs, clusters). We not only noted the importance
of showing examples of organizational, financial, and governance aspects of the hub, but
also thematic examples of regional bioeconomy initiatives that can be inspirational for those
using the guideline. Although, the latter examples should be updated in future versions,
given the fast development of the bioeconomy at the regional level and active dissemination
efforts at the EU level. Finally, the guideline also provides methods for implementing each
of the steps, including for example detailed instructions for organizing a first approach with
actors interested in the bioeconomy and for assessing the complementary nature of different
stakeholders that may be invited to the RBH. Other methods included help to facilitate the
identification of the status quo of the region with instructions for use in the case of a regional
bioeconomy and with a multi-actor approach. These include a SWOT analysis, surveys
with integrated RBH stakeholders, driver maps, and the problem tree method. While
the guide was developed with the intention of establishing RBHs that would exclusively
support the development of regional bioeconomy strategies, it also contains examples and
methods that can be used even in initiatives that are not aimed at strategy development.
In this case, the recommendation is to clearly define the goals and areas of action of the
RBH, thus, giving clarity to the actors who would like to join the hub. The guideline can
be applied in the future to other regions at different stages in terms of bioeconomy hubs
and strategies. The significance of the strategies is high in all CEE regions, as presented
in Section 3.2.7. The regional strategies and strategy recommendations can support the
establishment of the strategic theme of the bioeconomy at the regional level, sets future
directions for the development of the bioeconomy, identifies the greatest potential to be
used, indicates priority areas, and presents opportunities lying in bio-based developments.

Finally, the importance of platforms that integrate actors interested in the bioeconomy
was noted. As well as giving leadership to these actors to build spaces that allow them to
first discuss the complexity of the bioeconomy as a concept, as an economic activity, and
the interrelationships that it generates between regional ecosystems, policy and regional
programs, economic sectors, and activities already established in the various disciplines
that are expressed in the region. Above all, we emphasize the importance of giving the
baton to the regional actors, allowing them to decide on their own hub and how they want
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to strengthen their regional framework (economic, digital, environmental, for innovation)
that supports the bioeconomy from their region.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/su15086967/s1, File SA: Semi-structured interviews’ questionnaire;
File SB: Table of content of the guideline “Regional Bioeconomy Hubs for regional bioeconomy
strategies”; File SC: Results of the SWOT analysis in CEE regions.
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Zemědělství na Léta 2019–2024). 2019. Available online: https://eagri.cz/public/web/mze/poradenstvi-a-vyzkum/vyzkum-a-
vyvoj/koncepce-a-strategie/koncepce-biohospodarstvi-v-ceske.html (accessed on 9 May 2022).

8. European Commission, Directorate-General for Research and Innovation. Sustainable Agriculture, Forestry and Fisheries in
the Bioeconomy: A Challenge for Europe: 4th SCAR Foresight Exercise; Kovacs, B., Ed.; Publications Office of European Union:
Luxembourg, 2015. Available online: https://data.europa.eu/doi/10.2777/179843 (accessed on 11 April 2019).

9. European Commission. Communication from the Commission to the European Council and the European Parliament: An Energy
Policy for Europe. COM (2007) 1 Final. 2007. Available online: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=
CELEX:52007DC0001&from=EN (accessed on 14 March 2019).

10. Biofuture Platform. Vision Statement: Scaling-up the Low Carbon Bioeconomy: An Urgent and Vital Challenge. 2017. Available
online: https://gbs2020.net/wp-content/uploads/2021/10/Biofuture-Platform-Vision-Statement-Final_1_.pdf (accessed on
21 June 2022).

11. Ingrao, C.; Bacenetti, J.; Bezama, A.; Blok, V.; Goglio, P.; Koukios, E.G.; Lindner, M.; Nemecek, T.; Siracusa, V.; Zabaniotou, A.;
et al. The potential roles of bio-economy in the transition to equitable, sustainable, post fossil-carbon societies: Findings from this
virtual special issue. J. Clean. Prod. 2018, 204, 471–488. [CrossRef]

12. Priefer, C.; Jörissen, J.; Frör, O. Pathways to Shape the Bioeconomy. Resources 2017, 6, 10. [CrossRef]

https://www.mdpi.com/article/10.3390/su15086967/s1
https://www.mdpi.com/article/10.3390/su15086967/s1
https://doi.org/10.3390/su5062589
https://www.fao.org/3/i5998e/i5998e.pdf
https://www.fao.org/3/i5998e/i5998e.pdf
https://doi.org/10.3390/su142315886
https://doi.org/10.1016/j.jclepro.2019.05.385
https://policycommons.net/artifacts/1358400/bioeconomy-pathways-at-national-and-regional-levels/1971633/
https://policycommons.net/artifacts/1358400/bioeconomy-pathways-at-national-and-regional-levels/1971633/
https://op.europa.eu/en/publication-detail/-/publication/edace3e3-e189-11e8-b690-01aa75ed71a1/
https://op.europa.eu/en/publication-detail/-/publication/edace3e3-e189-11e8-b690-01aa75ed71a1/
https://eagri.cz/public/web/mze/poradenstvi-a-vyzkum/vyzkum-a-vyvoj/koncepce-a-strategie/koncepce-biohospodarstvi-v-ceske.html
https://eagri.cz/public/web/mze/poradenstvi-a-vyzkum/vyzkum-a-vyvoj/koncepce-a-strategie/koncepce-biohospodarstvi-v-ceske.html
https://data.europa.eu/doi/10.2777/179843
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52007DC0001&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52007DC0001&from=EN
https://gbs2020.net/wp-content/uploads/2021/10/Biofuture-Platform-Vision-Statement-Final_1_.pdf
https://doi.org/10.1016/j.jclepro.2018.09.068
https://doi.org/10.3390/resources6010010


Sustainability 2023, 15, 6967 34 of 37

13. Elbersen, B.; Houtkamp, J.; Coninx, I.; van den Oever, M.; Hatvani, N.; Koos, A.; Mateffy, K.; Kulmány, I.; Vásáry, V. An
Overview of Suitable Regional Policies to Support Bio-Based Business Models (Deliverable 4.2). 2020. Available online:
https://library.wur.nl/WebQuery/wurpubs/fulltext/524319 (accessed on 21 June 2022).

14. OECD. The Bioeconomy to 2030: Designing a Policy Agenda; Organisation for Economic Cooperation and Development—OECD
Observer: Pairs, France, 2009; ISBN 978-92-64-03853-0.

15. European Commission, Directorate-General for Research and Innovation. Innovating for Sustainable Growth: A Bioeconomy for
Europe. 2012. Available online: https://data.europa.eu/doi/10.2777/6462 (accessed on 22 January 2019).

16. German Bioeconomy Council. Bioeconomy Policy (Part III): Update Report of National Strategies around the World. 2018.
Available online: https://www.biooekonomierat.de/media/pdf/archiv/international-bioeconomy-policy-part-III.pdf?m=16
37834907& (accessed on 23 May 2019).

17. BIOEAST. Vision Paper. BIOEAST-Central and Eastern European Initiative for Knowledge-Based Agriculture, Aquaculture and
Forestry in the Bioeconomy. 2018. Available online: https://bioeast.eu/download/bioeast_vision_paper_23022018/ (accessed on
21 January 2019).

18. Meyer, R. Bioeconomy strategies: Contexts, visions, guiding implementation principles and resulting debates. Sustainability 2017,
9, 1031. [CrossRef]

19. De Besi, M.; McCormick, K. Towards a bioeconomy in Europe: National, Regional and Industrial Strategies. Sustainability 2015,
7, 10461–10478. [CrossRef]

20. Charles, D.; Davies, S.; Miller, S.; Clement, K.; Overbeek, G.; Hoes, A.C.; Hasenheit, M.; Kiresiwa, Z.; Kah, S.; Bianchini, C. Case
Studies of Regional Bioeconomy Strategies across Europe. 2016. Available online: http://eprints.lincoln.ac.uk/id/eprint/23999/
(accessed on 3 April 2019).

21. Overbeek, G.; de Bakker, E.; Beekman, V.; Davies, S.; Kiresiewa, Z.; Delbrück, S.; Ribeiro, B.; Stoyanov, M.; Vale, M. Review of
Bioeconomy Strategies at Regional and National Levels. (Deliverable 2.3) BioSTEP. 2016. Available online: https://bio-step.eu/
fileadmin/BioSTEP/Bio_documents/BioSTEP_D2.3_Review_of_strategies.pdf (accessed on 9 May 2019).

22. Haarich, S.; Kirchmayr-Novak, S.; Sanchez Lopez, J.; Borzacchiello, M.T.; Avraamides, M. Regional Bioeconomy Strategies in the
EU. European Commission, Joint Research Centre (JRC) [Dataset]. 2022. Available online: https://data.europa.eu/89h/a89482ff-
83af-4c82-96ef-39b0a59eb345 (accessed on 17 November 2022).

23. Bioökonomierat. Data, Facts, Responsibilities: Where Does the Bioeconomy Stand in the Countries? A Stocktaking of the III
Bioeconomy Council in Cooperation with Actors at the State Level. (Original Title: Daten, Fakten, Zuständigkeiten: Wo Steht Die
Bioökonomie in den Ländern? Eine Bestandsaufnahme des III. Bioökonomierats in Zusammenarbeit mit Akteur:innen auf Län-
derebene). 2022. Available online: https://www.biooekonomierat.de/publikationen/hintergrundpapiere/2022/biooekonomie-
in-den-laendern.php (accessed on 8 February 2023).

24. Committee of the Regions. OPINION: The Local and Regional Dimension of Bioeconomy and the Role of Regions and Cities.
SEDEC-VI-022, Brussels. 2017. Available online: https://pes.cor.europa.eu/local-and-regional-dimension-bioeconomy-and-role-
regions-and-cities (accessed on 12 April 2019).

25. European Network for Rural Development (ENRD). Supporting Sustainable Rural Bioeconomy Value Chains: Briefing for the
Second Meeting of ENRD Thematic Group on the Bioeconomy. 2018. Available online: https://enrd.ec.europa.eu/sites/default/
files/tg2_bioeconomy_draft-briefing.pdf (accessed on 15 April 2019).

26. Kircher, M.; Breves, R.; Taden, A.; Herzberg, D. How to capture the bioeconomy’s industrial and regional potential through
professional cluster management. N. Biotechnol. 2018, 40, 119–128. [CrossRef]

27. Bezama, A.; Ingrao, C.; O’Keeffe, S.; Thrän, D. Resources, collaborators, and neighbors: The three-pronged challenge in the
implementation of bioeconomy regions. Sustainability 2019, 11, 7235. [CrossRef]

28. Davies, S.; Ribeiro, B. Good Practice Guidelines for Stakeholder and Citizen Participation in Bioeconomy Strategies: Deliverable
2.3 BioSTEP. 2016. Available online: https://www.bio-step.eu/fileadmin/BioSTEP/Bio_documents/BioSTEP_D3.3_Good_
practice_guidelines.pdf (accessed on 11 April 2019).

29. Devaney, L.; Henchion, M. Consensus, caveats and conditions: International learnings for bioeconomy development. J. Clean.
Prod. 2018, 174, 1400–1411. [CrossRef]

30. Cortright, J. Making Sense of Clusters: Regional Competitiveness and Economic Development. 2006. Available online: https:
//www.brookings.edu/research/making-sense-of-clusters-regional-competitiveness-and-economic-development/ (accessed on
11 April 2019).

31. Porter, M.E. Location, Competition, and Economic Development: Local Clusters in a Global Economy. Econ. Dev. Q. 2000,
14, 15–34. [CrossRef]

32. Feldman, M.P. Location and Innovation: The New Economic Geography of Innovation, Spillovers, and Agglomeration; Oxford University
Press: Oxford, UK, 2000; ISBN 0198234104.

33. D’Adamo, I.; Sassanelli, C. Biomethane community: A research agenda towards sustainability. Sustainability 2022, 14, 4735.
[CrossRef]

34. Romero-Perdomo, F.; González-Curbelo, M.Á. Integrating Multi-Criteria Techniques in Life-Cycle Tools for the Circular Bioecon-
omy Transition of Agri-Food Waste Biomass: A Systematic Review. Sustainability 2023, 15, 5026. [CrossRef]

https://library.wur.nl/WebQuery/wurpubs/fulltext/524319
https://data.europa.eu/doi/10.2777/6462
https://www.biooekonomierat.de/media/pdf/archiv/international-bioeconomy-policy-part-III.pdf?m=1637834907&
https://www.biooekonomierat.de/media/pdf/archiv/international-bioeconomy-policy-part-III.pdf?m=1637834907&
https://bioeast.eu/download/bioeast_vision_paper_23022018/
https://doi.org/10.3390/su9061031
https://doi.org/10.3390/su70810461
http://eprints.lincoln.ac.uk/id/eprint/23999/
https://bio-step.eu/fileadmin/BioSTEP/Bio_documents/BioSTEP_D2.3_Review_of_strategies.pdf
https://bio-step.eu/fileadmin/BioSTEP/Bio_documents/BioSTEP_D2.3_Review_of_strategies.pdf
https://data.europa.eu/89h/a89482ff-83af-4c82-96ef-39b0a59eb345
https://data.europa.eu/89h/a89482ff-83af-4c82-96ef-39b0a59eb345
https://www.biooekonomierat.de/publikationen/hintergrundpapiere/2022/biooekonomie-in-den-laendern.php
https://www.biooekonomierat.de/publikationen/hintergrundpapiere/2022/biooekonomie-in-den-laendern.php
https://pes.cor.europa.eu/local-and-regional-dimension-bioeconomy-and-role-regions-and-cities
https://pes.cor.europa.eu/local-and-regional-dimension-bioeconomy-and-role-regions-and-cities
https://enrd.ec.europa.eu/sites/default/files/tg2_bioeconomy_draft-briefing.pdf
https://enrd.ec.europa.eu/sites/default/files/tg2_bioeconomy_draft-briefing.pdf
https://doi.org/10.1016/j.nbt.2017.05.007
https://doi.org/10.3390/su11247235
https://www.bio-step.eu/fileadmin/BioSTEP/Bio_documents/BioSTEP_D3.3_Good_practice_guidelines.pdf
https://www.bio-step.eu/fileadmin/BioSTEP/Bio_documents/BioSTEP_D3.3_Good_practice_guidelines.pdf
https://doi.org/10.1016/j.jclepro.2017.11.047
https://www.brookings.edu/research/making-sense-of-clusters-regional-competitiveness-and-economic-development/
https://www.brookings.edu/research/making-sense-of-clusters-regional-competitiveness-and-economic-development/
https://doi.org/10.1177/089124240001400105
https://doi.org/10.3390/su14084735
https://doi.org/10.3390/su15065026


Sustainability 2023, 15, 6967 35 of 37

35. Kiresiewa, Z.; Duin, L.; Gerdes, H. 1.1. Limitations of Stakeholder and Public Engagement in Bioeconomy Strategy Development
Processes. In Zukünfte Nachhaltiger Bioökonomie: Kommunikation und Partizipation Neuen Wirtschaftsformen; Transcript Verlag:
Bielefeld, Germany, 2022; pp. 33–44. [CrossRef]

36. Philp, J.; Winickoff, D.E. Clusters in industrial biotechnology and bioeconomy: The roles of the public sector. Trends Biotechnol.
2017, 35, 682–686. [CrossRef]

37. Hatvani, N.; van den Oever, M.J.A.; Mateffy, K.; Koos, A. Bio-based Business Models: Specific and general learnings from recent
good practice cases in different business sectors. Bio-Based Appl. Econ. 2022, 11, 185–205. [CrossRef]

38. Szarka, N.; Kittler, R. Bioeconomy Networks in Europe; The Bioeconomy System; Thrän, D., Moesenfechtel, U., Eds.; Springer:
Berlin/Heidelberg, Germany; Leipzig, Germany, 2022; ISBN 978-3-662-64415-7.

39. Sanz-Hernandez, A.; Sanagustín-Fons, M.V.; López-Rodríguez, M.E. A transition to an innovative and inclusive bioeconomy in
Aragon, Spain. Environ. Innov. Soc. Transit. 2019, 33, 301–316. [CrossRef]

40. Bringezu, S.; Banse, M.; Ahmann, L.; Bezama, N.A.; Billig, E.; Bischof, R.; Blanke, C.; Brosowski, A.; Brüning, S.; Borchers, M. Pilot
Report on the Monitoring of the German Bioeconomy. 2021. Available online: https://kobra.uni-kassel.de/handle/123456789/
13534 (accessed on 17 March 2022).

41. Thrän, D.; Moesenfechtel, U. The Bioeconomy System; Springer: Berlin/Heidelberg, Germany, 2022; ISBN 978-3-662-64414-0.
42. POWER4BIO-Empowering Regional Stakeholders for Realising the Full Potential of European Bioeconomy: H2020 Project-Grant

Agreement No 818351. Available online: https://power4bio.eu/ (accessed on 3 February 2023).
43. Karachaliou, E.; Delioglanis, I. Cooperation Challenges among Consumers, Brand Owners and Biobased Industry: D2.1-

Biobridges. 2019. Available online: https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=
080166e5c1fdbaf4&appId=PPGMS (accessed on 8 April 2019).

44. Lopolito, A.; Prosperi, M.; Sisto, R.; de Meo, E. Translating local stakeholders’ perception in rural development strategies under
uncertainty conditions: An application to the case of the bio-based economy in the area of Foggia (South Italy). J. Rural Stud. 2015,
37, 61–74. [CrossRef]

45. Barnabé, S.; Jacques, J.-P.; Villemont, C.; Lemire, P.-O.; Adjallé, K.; Bourdeau, N.; Rezazgui, O.; Audy, J.-F.; Labelle, F.; Mangin, P.
How Industries and Cities Are Seizing the Opportunity of the Bioeconomy to Enable Prosperous and Sustainable Regions: Cases
from Quebec. Ind. Biotechnol. 2019, 15, 113–117. [CrossRef]

46. Albrecht, M. (Re-)producing bioassemblages: Positionalities of regional bioeconomy development in Finland. Local Environ. 2019,
24, 342–357. [CrossRef]

47. Ingstrup, M.B. The role of cluster facilitators. Int. J. Glob. Small Bus. 2010, 4, 25–40. [CrossRef]
48. SCAR BSW; BBI JU. Workshop Report: Lessons Learned and Recommendations for Developing Clusters in the Bioeconomy:

Advancing the Creation of Regional Bioeconomy Clusters in Europe. 2019. Available online: https://www.scar-swg-sbgb.eu/
lw_resource/datapool/_items/item_40/cluster_workshop_final_report.pdf (accessed on 11 April 2019).

49. Burger, P.; Brašková, M.; Dul’ová Spišáková, E.; Klasová, S.; Korobaničová, I.; Kováč, V.; Pálfyová, J. Cluster Promotion and
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