
Citation: Rinn, R.; Palátová, P.;

Kalábová, M.; Jarský, V. Forest

Bioeconomy from the Perspectives of

Different EU Countries and Its

Potential for Measuring

Sustainability. Forests 2023, 14, 33.

https://doi.org/10.3390/f14010033

Academic Editors: Raju Pokharel and

Rajan Parajuli

Received: 2 November 2022

Revised: 12 December 2022

Accepted: 21 December 2022

Published: 24 December 2022

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Article

Forest Bioeconomy from the Perspectives of Different EU
Countries and Its Potential for Measuring Sustainability
Radek Rinn * , Petra Palátová , Markéta Kalábová and Vilém Jarský

Faculty of Forestry and Wood Sciences, Department of Forestry and Wood Economics, Czech University of Life
Sciences Prague (CZU), Kamýcká 129, Suchdol, 165 00 Praha, Czech Republic
* Correspondence: rinn@fld.czu.cz; Tel.: +420-602-298-240

Abstract: The globally accepted concept of a bioeconomy includes the field of forestry; however,
the concept of a forest bioeconomy (FBE) does not appear to be defined uniformly. The concepts
of bioeconomy and sustainable development are interlinked. In many countries, the bioeconomy
is often the subject of efforts to quantify it from the state level, and therefore, the question arises
as to whether the data regarding the financial support of an FBE in individual countries can be
considered mutually comparable, with the aim of including them, for example, among the criteria
for measuring sustainability (e.g., indicators of sustainable development—SDI). This option has
political implications for political representation, taking the form of a comparable indicator in the
approaches of individual states. This article analytically compares FBEs and our understanding
of them in selected countries: Czechia, Slovakia, Finland, Italy, and Germany. Czechia financially
supports various areas of forestry through European funds (Rural Development Programme, RDP
CZ). In this article, we assess this support from the point of view of the perceptions of the FBE in the
studied states, with an emphasis on the view of Czechia. First, an FBE analysis of the selected official
and supporting documents of the studied countries was performed. The total financial data from the
supported projects from the RDP CZ were subsequently assigned to these areas. Thus, the idea of
financial support for the FBE through the RDP CZ from the perspectives of the selected countries
was born. The differences in the perception of the FBE according to the description derived from the
analysis were also confirmed by the different financial quantifications (hypothetical) of these different
views. The obtained results demonstrate an incomparable state of perception of the FBE among the
selected countries. For these reasons, it is currently inappropriate to use the level of FBE financial
support to measure sustainability.

Keywords: bioeconomy; financial subsidies; forest policy; forestry; Rural Development Programme

1. Introduction

The concept of a bioeconomy is currently being widely discussed and assessed at the
national and regional levels in individual countries and not only at the level of the European
Union (EU) [1–7]. However, the definition of a bioeconomy is not entirely uniform (due
to regional, political, and other differences) [8]. The concept of a bioeconomy represents
an opportunity to solve current natural and social challenges, such as climate change, the
lack of natural resources, dysfunctional patterns of consumer–supplier relations [9] and, in
essence, the crisis caused by the high degree of globalisation. According to Bugge et al. [10],
the bioeconomy represents a new trend representing a view of economic relationships from
a broader perspective, including several sectors (from the chemical industry and healthcare
to bioenergy, agriculture, and forestry). With the growing importance and financial support
of the bioeconomy, it is becoming a guiding concept for a large proportion of economic
and social development worldwide. In this way, the ethical, political, and sociological
dimensions of this issue are also gaining emphasis [11,12].
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The use of renewable resources creates opportunities for many industries to replace
fossil resources and foster changes in economic production [13]. The bioeconomy involves
the transition from the use of fossil resources to the production of renewable biomass
and the conversion of this biomass into food, feed, energy, biofuels, and downstream
products [14,15]. The European Union (EU) has adopted a relatively clear approach to the
bioeconomy. Since 2012, the EU Bioeconomy Strategy has been an official part of EU pol-
icy [16]. The key pillars of this policy are the support for research and development through
the EU financial framework, research, and innovation programmes (FP7, Horizon 2020,
and Horizon Europe) and the establishment of institutions and bodies for the discussion
and funding of the bioeconomy in Europe, e.g., the Knowledge Centre for Bioeconomy [17].
An updated bioeconomy strategy was presented in 2018, and the European Commission
(EC) outlined the direction that this policy area should adopt in the future [18].

There are large differences in approaches to the bioeconomy between EU countries [19].
As of 30 April 2022, a total of 12 EU countries had adopted a separate strategic document on
the bioeconomy, developing a clearly defined approach to the bioeconomy concept. Finland
was among the first countries to do this (2014, replaced by a new one in 2022), followed by
Spain (2016), Lithuania (2017), Latvia (2017), France (2017), Italy (2019), Germany (2020),
and others [20]. However, not every country has adopted a separate strategic document
describing the goals and ambitions for the country’s bioeconomy, including Czechia and
Slovakia. These countries have mentioned the topic of a bioeconomy in several documents
of various degrees of strategic importance [21]. In any case, despite the individual views
and definitional approaches to the bioeconomy, they agree that the forestry sector is an
important part of it. The forest bioeconomy (FBE) has no commonly agreed-upon definition
and plays different roles in different EU countries [17]. National discourses, in general,
indicate a re-approach to the bioeconomy [22]. Some traditional forestry discourses were
reformulated in the context of the bioeconomy [23]. Today, there is a significantly greater
focus on innovation in forestry technologies (without a single goal of profit) and the creation
of a wood biomass in the context of climate change (i.e., with a decline in the use of wood
as a fuel). Although forestry is an integral part of the bioeconomy, the forestry sector is
still not a major player in national bioeconomy strategies, and the topic of forest functions
does not appear in the prevailing public discourses [24]. However, it is supposed that the
forest sector should play a stronger role in national bioeconomy concepts, because pressure
influencing forest policy is increasing at the EU level.

Taking the bioeconomy as a whole, the FBE context can be understood as the use of
forests to achieve economic transition, i.e., the creation of products and services that help
economies to replace fossil-fuel-based raw materials, products, and services [25]. Specific
examples of the transition from traditional forestry to an FBE include the use of biomass
fuel to replace oil or coal and wood-based materials to replace oil-based plastics, concrete,
and steel in products and structures [26], together with an increasing emphasis on other
forest ecosystem services (tourism, recreation, biodiversity, etc.). The FBE is reflected in
the entire forestry value chain from the management and use of natural resources to the
supply of forestry products and services.

Thus, the bioeconomy (as in the case of the FBE) has significant political overlap.
According to [27], in addition to being a science and technology project responding to
global climate change, food security, and health, the bioeconomy is also a neoliberal
political project serving to improve national competitiveness. This concept is applied
in practice in different ways. It serves political players in the preparation of strategies
and the resulting public support financial programmes (subsidy policies), and it is also a
concept addressed in the field of research. Everything can apply to the FBE. An analysis by
Lovrić et al. [28] showed that the overall level of finance flowing into the FBE is increasing,
but the rate of growth does not match the potential suggested by bioeconomy research. The
centralisation of the topic of the bioeconomy in selected European regions is also evident
from the results of the review article in [29].
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The mutual relationship between the concept of sustainability and the transition to the
bioeconomy has already been investigated in the scientific literature. The current literature
repeatedly emphasises the great potential of the bioeconomy to fulfil the principles of
sustainability but, at the same time, points out that its implementation is impeded by
significant obstacles. Some researchers claim that the main cause of the problem is the
dependence on economic and political development, which arose even before the discovery
of the concept of a bioeconomy [30]. An overview of the opportunities, driving factors,
challenges, and barriers is presented in the articles of D’Adamo et al. [31], Salvador et al. [32],
and others.

Interest in sustainability in regard to both production and consumption has prompted
the need for regulation in the transition to a sustainable economy based on the use of
renewable biological resources. For example, an approach that takes technological aspects
into account was investigated by Moktadir et al. [33]. Sanz-Hernández et al. [34], on the
contrary, emphasised the social aspect. The transition towards sustainable bioeconomic
models is impossible without the inclusion of a social perspective, the involvement of
stakeholders, and the social acceptance of the socio-technical changes that accompany the
transition to a bioeconomy.

The concept of sustainable development corresponds to the complex character of the
(forest) bioeconomy, with its national and regional diversity, and provides opportunities
to achieve and sustain economic growth [35]. For example, the view on sustainability
and the bioeconomy from a regional perspective was studied by Ayrapetyan et al. [36],
who demonstrated the role of regional-level bio-clusters in the transition to bioeconomy
principles. According to their findings, the question of sustainability is understood as
part of this path towards transition rather than as a goal in itself. Moreover, the role
of forestry has already been explored. Some of the forestry products have undergone
significant changes in recent years. At the same time, new materials and technologies are
emerging that aim to add value to wood products, reduce the carbon and water footprints
of products and processes, reduce pollution and waste generation, and improve circulation.
This approach, applying the principles of the bioeconomy, yields positive results, helping
us to achieve sustainability [37–39].

However, the combination of these two concepts is a complex challenge that still raises
many questions, even at the EU level [40]. Moreover, Ramcilovic-Suominen and Pülzl [41]
mentioned that because they are broadly defined, these concepts allow different actors
to fulfil their related obligations without necessarily making significant changes to their
existing documents on policy making. The achievement of sustainable development goals
(SDGs) [42] is most often assessed using a set of indicators. Calicioglu and Bogdanski [43]
argued that it may be possible to report on SDGs and use them for bioeconomy reports at
the same time, especially in the case of SDGs related to economic development, biodiversity
conservation, waste reuse, etc. Although there are several sets of indicators (e.g., the World
Bank’s indicator set, which contains 358 items), direct indicators related to the (forest)
bioeconomy exist neither among the principal indicators [44] nor in the complete set. Even
though the EU Bioeconomy Strategy refers to the SDGs several times, the same applies to
the forest indicator set in that the linkages between the FBE and SDGs are not clear [45,46].
However, there are indicators based on the amount or share of investments (from public
budgets) and their relationship with environmental protection. One of the policy measures
that, among others, is increasingly used to motivate sustainable behaviour is subsidies,
which are financial contributions provided to individuals and businesses under pre-defined
conditions [47].

Traditional economic theory and political analysis assume that subsidies in agriculture
(and forestry) distort the market, reduce productivity, and are not effective. However,
theoretical and empirical studies have shown that this is not always the case. Financial
subsidies can increase the productivity in this sector in the event of market imperfec-
tions [48,49]. Subsidies are effective if they influence the behaviour of entities (individuals
and businesses) according to the conditions of the subsidy. On the contrary, subsidies
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are ineffective if they are provided to entities that would act in the same way without
the subsidy, i.e., the subsidies do not motivate them to change their behaviour [50]. In
addition, the study performed by Zilberman et al. [51] showed that measures leading to
the correction of market failure could be used to achieve sustainable development precisely
due to the emphasis on the bioeconomy (the enhancement of conservation, recycling, and
use of renewable resources), which relies on biological processes and raw materials used
for production processes. The financial aspects of the bioeconomy and their possible forms
of measurement are also the subject of some studies [52–54].

Practical support for forestry within the EU is diversified at the national level and
includes support from European funds. Moreover, one of the priority areas of the EU’s rural
development policy is forestry. Sustainable forest management is key to several national
and regional rural development programmes. The co-financing of forestry measures under
the Rural Development Regulation represents the main means of EU-level funding for sus-
tainable forest management, forest protection, and the delivery of ecosystem services [55].
The main source of funding for the forestry sector is the European Agricultural Fund for
Rural Development (EAFRD). Its funds have been distributed at the national level through
the National Rural Development Programmes (RDP).

The logical question, therefore, arises as to whether the amount of support from public
budgets aiming to support the forest bioeconomy is comparable between countries and
whether the subsequently provided data could be used, for example, as one of the indicators
for measuring sustainability (e.g., one of the indicators of sustainable development (SDIs)).
The aim of this article is to answer this question with the help of the following research
sub-questions:

• RQ1: Is the forest bioeconomy defined in the same way in the studied countries?
• RQ2: Is it possible to consider the support provided through the Rural Development

Programme (RDP CZ 2014–2020) as supporting the forest bioeconomy in Czechia?
• RQ3: Will the amount of support change after considering the specific national defini-

tions of the forest bioeconomy?

The analysis was performed using the example of Czechia (and its RDP CZ 2014–2020),
and the actual situation was compared with those of the other selected EU countries.

The main goal of the present article is to examine whether the declared financial sup-
port of the forest bioeconomy on the level of the individual states is mutually comparable.
Another goal is to determine whether the presented data can be used, for example, to
measure sustainability. The practical application of our findings is that they could be used
to provide possible guidance for political representation, i.e., representatives of the public
sector, and to address the question of whether the financial support of the FBE can be used
across states, e.g., as an indicator measuring sustainability. It should be noted that, in the
private sector, the topic of sustainability has also been discussed [56,57].

2. Materials and Methods

Several methodological approaches are used in this article. In the first phase, an
analysis of the strategic and other documents of the selected EU countries that are related
to the (forest) bioeconomy was performed. Based on their factual analysis, we evaluated
whether the FBE is understood in the same way in the studied countries, or whether there
are national specifics. All factors were reflected in the subsequent comparison of the FBE
support. The studied documents (official national-level documents) and articles were
selected based on their relationships with the topic of the (forest) bioeconomy.

Secondly, the level of support for the FBE in Czechia, based on the analysis of the
comprehensive data regarding the projects supported by the RDP CZ 2014–2020, was
evaluated. The data on the projects were obtained from the provider of financial support
from the RDP CZ 2014–2020, i.e., from the Ministry of Agriculture (MoA), and studied.
These are internal project data that the MoA provides upon request.

The level of financial support was then compared with the specific understanding of
the FBE and its support in the selected countries, and we evaluated whether the level of
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support would change. The results of the RDP CZ 2014–2020 analysis were finally pre-
sented in the form of an in-depth interview with an official representative of the managing
authority of the RDP CZ, the Ministry of Agriculture of Czechia (MoA).

2.1. Forest Bioeconomy in Selected EU Countries

The following countries were selected for comparison with the situation in Czechia:
Finland, Germany, Italy, and Slovakia. These countries were chosen for several different
reasons. Slovakia is a country with a historical development and approach to forestry simi-
lar to Czechia (they formed a common state until 31 December 1992). The other countries
were selected based on the search presented in the Introduction, which were identified as
leaders within the EU in terms of the sophistication of their respective bioeconomy strate-
gies. Finland and Italy were chosen due to their totally different forestry situations and,
simultaneously, because the concept of a bioeconomy of both countries is often perceived
as the best practice. Additionally, the two countries were among the first in the EU to adopt
their own bioeconomic strategies. The search showed that Germany is a leader in forestry
and forestry policy in Central Europe. Contemporary Czech forestry has common historical
roots with German forestry. For the countries in which a (forest) bioeconomy strategy is
being developed, these documents were considered essential. For the countries in which
such a strategy has not been developed, the documents being closest to this issue were
evaluated. In addition, in many cases, important scientific publications addressing this
issue were considered. Specifically, the analysis was based on the following documents:

• Czechia: The concept of the bioeconomy in Czechia from the perspective of the MoA
for 2019–2024 [58]; Strategic framework of the circular economy of Czechia 2040 [59];
The concept of state forest policy until 2035 [60]; The concept of the MoA for the
economic policy of the Forests of Czechia, State Enterprise [61]; and the publication
BIO HUB CZ [62].

• Italy: BIT II—Bioeconomy in Italy [63] and Falcone et al. [64].
• Finland: Finnish Bioeconomy Strategy for 2022–2035 [65] and Korhonen et al. [66].
• Germany: National Bioeconomy Strategy [67], Purwestri et al. [8], and Giurca and

Späth [68].
• Slovakia: Low-carbon development strategy of Slovakia until 2030 with an outlook

to 2050 [69]; Draft of integrated national energy and climate plan for 2021–2030 [70];
Bioeconomy case study: The wood biomass sustainability criteria in Slovakia [71];
Strategy for bioeconomy in Slovakia—The contribution of the Slovak bioeconomy to
the strategic plan SPP 2021–2027 report [72]; and Navrátilová et al. [73,74].

The above-mentioned documents were selected according to their degree of relevance
to the topic of the bioeconomy [75,76]. For the countries that have their own strategy, the
main source was the relevant official strategy. For the countries without a specific strategy,
documents closely related to the field of the bioeconomy, the use of natural resources (both
explicitly and implicitly), etc., were used for the analysis [77]. For the given countries,
scientific publications focusing on the bioeconomy in the given country were also used.

A qualitative content analysis was performed based on the above-mentioned docu-
ments. During the analysis, we identified and searched for topics and concepts related
to the FBE. Subsequently, the topics we identified were subjected to a detailed content
assessment. The assessed documents were analysed in English and, in some cases, in Czech
(in the case of the Czech documents) and Slovak (in the case of the Slovak documents).
These were always the official versions of the documents.

To compare the FBEs in the studied countries, the basic areas that are essential for the
FBEs in these countries were defined (Table 1). These categories were selected according
to whether or not they are at least partially reflected in the supported forestry activities
of the RDP CZ 2014–2020. Simultaneously, the category that can be perceived as at least
on the borderline of the FBE and other related timber sectors (production and wood
products) was considered. This category was accepted due to its partial support through
the RDP CZ. The basic categories were subsequently diversified into subcategories (listed
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in the Results chapter). Some categories may theoretically overlap. This is how they were
defined, according to their explicit listing in the examined documents. The comparison was
conducted only based on the presence or absence of the area in the analysed documents.

Table 1. Categories including the concept of the FBE.

Wood (forest biomass) as a forest product

Non-productive (ecosystem) forest functions

Mitigation of climate change impacts

Utilisation of forest production waste

Research and education in forestry

New technologies (digitisation, information, and communication technology (ICT), etc.)

Sustainable development (closer-to-nature forestry) with an emphasis on biodiversity

Economic aspect of forestry

Production of wood/wood-based products

2.2. Rural Development Programme 2014–2020 Analysis

The basic source for the information used for the factual (e.g., content) analysis was
the programme document RDP CZ 2014–2020 [78], available on the MoA website, issued
in 2015 in Prague in the form of the 9th updated version, dated 28 June 2021. Data on
the applications of the support from the RDP CZ obtained from the MoA through an
official request were used for the financial analysis. The received data were current as of
30 April 2022 and provide complete information on each of the funded projects. In total,
there were 2462 unique projects across all types of operations and programme calls (from
the period of 2015–30 April 2022). All the projects for which at least one application for
payment was reimbursed by the national intermediate body (the State Agricultural and
Intervention Fund) were evaluated. Two types of data were considered for each project:
text and numerical. The text data included:

(a) The project name;
(b) The project description;
(c) The project results.

In light of this, it was possible to categorise the projects according to their focus, i.e.,
the topic for which the support was intended. The numerical data included information on
the financial requirements and demands of the individual projects. These were:

(a) The total expenditure of the project;
(b) The subsidy amount approved—EU;
(c) The subsidy amount approved—national resources;
(d) The subsidy amount approved—total.

2.3. Summary Analysis

Using the synthesis of the outputs of the above-mentioned steps, a final evaluation
was performed. We compared the substantive focuses of the individual FBE categories
of the supported projects with the characteristics of the FBE from the selected countries’
points of view. This means that the support from the RDP CZ was alternatively evaluated
from the points of view of the various analysed national understandings of the FBE. The
purpose of this comparison was to show whether the reports on FBE funding are universal
and comparable between countries or whether these national reports are incompatible with
each other.

The obtained results were then personally discussed with the official representative of
the MoA. The qualitative interview was conducted with the expert who had the opportunity
to influence the focus of the financial support. It took place on 13 June 2022 and lasted
for approximately one hour. The outputs of this interview were processed in the form of
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notes by the authors of the article. The aim was to determine whether the MoA considers
the provided financial support as support of the FBE. The questions asked focused on two
areas. The aim of the first area was to verify and supplement the information derived from
the analysis of the Czech approach to the FBE, and the second aim was to describe the focus
of the RDP CZ forestry support in the context of the FBE.

3. Results
3.1. Forest Bioeconomy Analysis of the Studied Countries

An overview of the basic FBE categories, which are listed in the individual analysed
background materials, is shown in the methodology depicted in Table 1. Next, Table 2
shows a more detailed breakdown of the categories into individual subcategories. If the
table shows YES, this means that the support of the given subcategory as part of the FBE
is evident from the bioeconomy strategy or another document. If “×” is used, this means
that the given parameter was not mentioned in the studied documents as part of the FBE.

Table 2. Categories and subcategories of the FBE in the selected countries.

Italy Finland Czechia Slovakia Germany

Wood (forest biomass) as a forest product YES YES YES YES NO

Wood—the main renewable resource (renewable forest biomass) and
its availability yes yes yes yes ×

Support of bioenergy, efficient use of forest biomass for
energy production yes yes yes yes ×

Support of high demands for solid fuels from biomass, bioenergy, and
other innovations (e.g., in construction) yes × × × ×

Support of fast-growing crops × × yes × ×
Classification of wood as a strategic commodity of the state × × yes × ×

Non-productive (ecosystem) forest functions YES YES YES NO YES

Support and development of non-productive (ecosystem)
forest functions yes yes yes × yes

Higher use of non-wood production forest functions (mushrooms,
berries, cork, etc.) yes × × × ×

Supporting the emergence of new opportunities and new business
models based on the valuation of ecosystem services × × yes × ×

Mitigation of climate change impacts YES YES YES YES YES

Climate smart forestry yes × × × ×
Reducing greenhouse gas emissions yes yes yes yes yes

Reducing the impact of expected global climate change and extreme
weather events × × yes × ×

Utilisation of forest production waste YES NO NO NO YES

Circular bioeconomy—e.g., the use of waste and residue in forestry yes × × × yes

Diversification of farms and forests within a circular bioeconomy yes × × × ×
Research and education in forestry YES NO YES NO NO

Support of educational programmes in forestry yes × yes × ×
Passing on good, traditional practices to young foresters and

forestry entrepreneurs yes × × × ×

Creation of strategic materials in the field with a higher use of wood
mass, wood research, and bioeconomy × × yes × ×

Strengthening the importance of research and innovation in forestry × × yes × ×
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Table 2. Cont.

Italy Finland Czechia Slovakia Germany

Support of research and technological development in order to increase
the competitiveness of the forestry sector × × yes × ×

Greater use of a growing number of EU programmes and growing
scientific and technological interest in forestry yes × × × ×

New technologies (digitisation, ICT, etc.) in forestry NO YES YES NO YES

Use of ICT in logging × yes × × ×
Use of digital innovations (e.g., in breeding) × × × × yes

Use of biotechnologies in forestry × × yes × ×
Sustainable development (closer-to-nature forestry) with an

emphasis on biodiversity YES YES YES YES YES

Establishment of mixed forests, semi-natural management of commercial
forests, increasing the stability and vitality of forests × yes yes yes yes

Sustainable water management in the forestry sector × yes × × ×
Preserve and increase biodiversity in forest ecosystems, their integrity

and ecological stability, dead wood × × yes yes ×

Expanding the area of forest land × × yes × ×
Increasing emphasis on the achievement of the goals of

sustainable development yes × × × ×

Economic aspect of forestry YES YES YES NO NO

Maintaining and increasing the contribution of forestry and forests to
rural development yes × yes × ×

Reduction in wood imports, increase in self-sufficiency yes × × × ×
Creating functional value chains and supply networks yes yes yes × ×

Certification support (PEFC, FSC) yes × yes × ×
Increase in the primary wood processing capacity, including other

related fields × × yes × ×

Construction of infrastructure for access to remote forests yes × × × ×
Increasing the economic viability and competitiveness of sustainable

forest management × × yes × ×

Production of wood/wood-based products YES YES YES NO NO

Sustainable construction (use of wood), wooden buildings yes yes × × ×
Nanocellulose support × yes × × ×

Support of wood fibre packaging × yes × × ×
Support of biorefineries processing forest biomass × yes × × ×

A widespread culture of wood-related crafts yes × × × ×
Export of finished wood products (i.e., furniture, window frames,

special paper) yes × × × ×

Development of innovative wood-based production, management,
and services yes × × × ×

Development of new certified products, wood composite materials yes yes yes × ×
The documents that served as an information source for this table are presented in the Methodology Section 2 and
are listed in the References.

From the above overview, it is clear that it is easier to identify a specific view of
the FBE in countries that have their own strategies. There is one relevant strategy and,
subsequently, there are the possible scientific outputs that expand and complement it.
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Conversely, for countries that do not have a strategy, it is necessary to proceed with an
analysis of several supporting documents, which mutually shape the image of the FBE in
each country. The Czech example illustrates this effectively. Due to the fragmentation of
the strategic documents, it is possible to include many steps and activities in the FBE, while
it is not 100% certain whether they truly represent the FBE. Countries with an adopted
bioeconomy strategy (Italy, Germany, Finland) have a clear definition of the measures
aimed toward the FBE. In the case of Czechia and Slovakia, we can observe two different
views. In Czechia, due to the fragmentation of the documents and their ambivalence, it is
possible to perceive a wide range of activities (including research and education) among
the FBE. On the contrary, in the case of Slovakia, it is difficult to identify intersections in
most of the monitored subcategories based on the official documents. The concept of the
FBE can be seen in the support of non-productive forest functions and sustainable forestry.

3.2. Factual Analysis of the Rural Development Programme 2014–2020

The entire RDP CZ 2014–2020 is divided into several categories, namely operations.
These represent individual substantive areas to which financial support flows (agriculture,
forestry, etc.). The operations relevant to this article, which are related to the support of
forestry and offer the possibility of obtaining funds from the EU and national resources in
the RDP CZ, are the following:

4.3.2 Forest infrastructure;
8.3.1 Introduction of preventive measures for forests;
8.4.1 Restoration of forest stands after calamities;
8.4.2 Elimination of damage caused by floods;
8.5.1 Investments in the protection of amelioration/strengthening trees;
8.5.2 Non-productive investments in forests;
8.5.3 Conversion of substitute tree stands;
8.6.1 Machinery and technology for forestry;
8.6.2 Technical equipment of wood processing plants;
The first seven items come from Regulation 1305/2013. Due to the possible inclusion

of national priorities, support in the context of the RDP CZ also includes the opportunity
to acquire investment in tangible assets and infrastructure. Through this, the support of
competitiveness and environmental protection are linked at the state level. This is an area
focused on forestry enterprises (specifically 8.6.1 and 8.6.2). As part of the above-mentioned
operations, individual applicants submit their applications for financial support (projects).

3.3. Financial Analysis of the Rural Development Programme 2014–2020

Based on the text portion of the individual projects, it was possible to categorise
the projects according to their focus, i.e., according to the topic for which the support
was intended.

These were:

• The reconstruction and renewal of forest roads;
• Construction of new forest roads;
• Flood protection measures (includes projects on building and repairing retention

reservoirs and water areas in the forest, watercourse repair, the stabilisation of ravines,
remediation of slopes, biotechnical anti-erosion measures in the forests, the reconstruc-
tion of water structures and riverbeds, restoration and repair of stone dams, restoration
of bridges, etc.);

• Restoration, reconstruction, and transformation of vegetation;
• Construction of fences (in order to protect amelioration/strengthening trees);
• Support of recreational forest functions (includes projects introducing barriers to

direct forest visitors, the reconstruction and creation of sports trails and infrastructure,
construction and reconstruction of hiking and nature trails, rest areas, and other visitor
infrastructure, the construction and renovation of forest parks, etc.);

• Acquisition of machinery and technology for forestry;
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• Acquisition of machinery and technology for the timber industry.

After the analysis of the text categories supported within the RDP CZ, the individual
levels of the financial categories were determined for each category.

To facilitate the comparison, a conversion from CZK to EUR took place, and the ex-
change rate was that on 30 May 2022, according to the Czech National Bank
(EUR 1 = CZK 24.710).

Table 3 shows the different categories of areas supported by the forestry parts of the
RDP CZ. The column denoting the Total project expenditure includes support from the
MoA and, at the same time, the amount of co-financing on the part of the subsidy recipient.
The column Subsidy amount approved—EU contains the financial contribution from EU
sources, while the column Subsidy amount approved—national sources contains the part
that the state budget of Czechia will supplement for each project through the MoA. The
column Subsidy amount approved—total contains the sum of the previous two values, and
it is basically the part that is paid directly by the RDP CZ to the beneficiaries. Therefore, we
perceive these values as essential for this article. The ratios of the reimbursed sources from
the RDP CZ are shown in Figure 1.

From Figure 1, it is clear that the largest part of the RDP CZ “forestry budget” was
intended for the reconstruction and renewal of forest roads and, subsequently, for the ac-
quisition of machinery and technology designed for forestry. A significant part (almost one
fifth) is also occupied by the restoration, reconstruction, and transformation of vegetation.
The other categories are rather comparable (5% or less from the budget).
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Table 3. Financial support of the selected measures from the RDP CZ 2014–2020 in EUR.

Categories—Supported Areas Total Project
Expenditure

Subsidy Amount
Approved—EU

Subsidy Amount
Approved—National

Sources

Subsidy Amount
Approved—Total

Reconstruction + renewal of forest roads 47,448,773 15,481,743 16,281,980 31,763,722.58

Construction of new forest roads 1,786,503 644,401 657,420 1,301,821.21

Flood protection measures 3,280,932 1,201,811 1,226,091 2,427,902.67

Restoration, reconstruction, and
transformation of vegetation 71,997,141 8,978,709 9,383,827 18,362,535.49

Construction of fences (in order to protect
amelioration/strengthening trees) 4,234,023 1,352,725 1,380,063 2,732,788.43

Support of recreational forest functions 7,855,546 3,055,127 3,116,853 6,171,980.37

Acquisition of machinery and technology
for forestry 71,045,607 14,030,646 14,314,129 ER 28,344,775.07

Acquisition of machinery and technology
for the timber industry 13,205,789 2, 446,948 2,496,384 4,943,331.81

Total 220,854,315 47,192,110 48,856,747 96,048,857.63

3.4. Summary Analysis

The summary analysis compared the support for forestry provided by the RDP CZ
with an understanding of the concept of, and approach to, the FBE in the analysed docu-
ments of the selected countries and their reflection in the categories supported by the RDP
CZ. The details are shown in Table 4. From this, it is clear which countries perceive the
individual categories supported through the RDP CZ, based on the studied documents
(strategic documents or other supporting documents), as supporting the FBE.

Table 4. Intersection of the individual RDP categories with perceptions of the FBEs of the se-
lected countries.

Categories—Supported Areas
Concurrence with

Italy Finland Czechia Slovakia Germany

Reconstruction + renewal of forest roads YES × × × ×
Construction of new forest roads YES × × × ×

Flood protection measures YES YES YES YES ×
Restoration, reconstruction, and transformation of vegetation YES YES YES × YES

Construction of fences (in order to protect amelioration/strengthening trees) YES YES YES YES ×
Support of recreational forest functions YES YES YES × YES

Acquisition of machinery and technology for forestry × YES YES × YES
Acquisition of machinery and technology for the timber industry YES YES YES × ×

In this regard, it is possible to draw attention, for example, to the view of Czechia.
According to the analysis of the official documents, not all the categories can be perceived
as supportive of the FBE. For example, the category of the reconstruction + renewal and
construction of new forest roads does not fall within the support of the FBE. However,
during an interview with a representative of the MoA with the aim of determining the
view of FBE support from the perspective of the RDP CZ, the representative of the MoA
expressed her opinion that “the MoA considers all the supported activities, i.e., all the
financed projects in forestry, as FBE support”. The interview showed that the MoA perceives
all their forestry activities as supporting the FBE. This view contradicts the findings based
on the qualitative analysis of the official documents.

In contrast, the Italian view explicitly supports all the activities except for the acquisi-
tion of forestry machinery and technology. From the point of view of the support of the RDP
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CZ, the conformity of the Czech and Finnish points of view is interesting. This certainly
does not tell us that Czechia and Finland perceive the FBE in the same way, but in the
context of the RDP CZ, the view is the same. For the final analysis, the above concurrences
were converted into financial values. As a relevant numerical expression, we still consider
the amount of the subsidy approved as a whole, i.e., the sum of the support from the EU
sources and from the Czech national budget (without co-financing by the beneficiary). The
financial support for the FBE in the studied countries in connection with the analysed
documents defining this part of the bioeconomy is shown in Table 5.

Table 5. Financial expression of the support of the FBE based on the individual RDP categories in the
selected countries in EUR.

Categories—Supported Areas Italy Finland Czechia Slovakia Germany

Reconstruction + renewal of forest roads 31,763,723 × × × ×
Construction of new forest roads 1,301,821 × × × ×

Flood protection measures 2,427,903 2,427,903 2,427,903 2,427,903 ×
Restoration, reconstruction, and transformation of vegetation 18,362,535 18,362,535 18,362,535 × 18,362,535

Construction of fences (in order to protect
amelioration/strengthening trees) 2,732,788 2,732,788 2,732,788 2,732,788 ×

Support of recreational forest functions 6,171,980 6,171,980 6,171,980 × 6,171,980

Acquisition of machinery and technology for forestry × 28,344,775 28,344,775 × 28,344,775

Acquisition of machinery and technology for the timber industry 4,943,332 4,943,332 4,943,332 × ×
Total 67,704,083 62,983,314 62,983,314 5,160,691 52,879,291

From Table 5 and Figure 2, it is clear that if we consider the support from the RDP CZ
from the perspective of the Italian FBE, it is possible to identify the highest level of support.
The Finnish and Czech views are the same in the context of the RDP CZ. The German view
follows, which includes only a few categories, but these have a significant financial budget.
From this point of view, the lowest level FBE support is identified in Slovakia.
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4. Discussion

An important (critical) factor that influenced the results is the actual analysis of the
FBE concept data of the selected countries. This was a qualitative analysis of the documents,
which were selected on the basis of their connection to the topic of the bioeconomy [75,76].
The first step mainly involved the analysis of the official strategic documents, similar to
the concept of De Besi and McCormick [9]. This step was applied to Italy, Finland, and
Germany and included the explicit mention of FBE activities in the respective strategies. In
the second step (Czechia and Slovakia), the bioeconomy-related documents were analysed
(similarly to Lovrić et al. [77]). These are official policy documents in which the topic of
the FBE can be identified (both explicitly and implicitly). The information obtained was
subsequently (where necessary) supplemented by results from the selected current scientific
publications that describe and evaluate the FBE in the countries concerned. Because the
main document to which the results of the content analysis were related was the RDP CZ, a
controlled interview was held with a representative of the main stakeholder, namely the
RDP CZ managing authority, the Ministry of Agriculture. The MoA’s view, as the forestry
guarantor, was important for this research. However, the respondent’s view differed from
the view of the document analysis. If similar interviews, possibly through the Delphi
methodology (such as that of D’Amato et al. [79]), were included among the views on the
FBE of the other selected countries, or if other experts from Czechia were interviewed (as
described in Báliková et al. [80]), the research would be enriched by the actual perception of
the policy makers. This view would probably be most beneficial for Slovakia, which does
not have a separate bioeconomy strategy, and whose other bioeconomy-related documents
do not contain sufficient information (based on our findings). At the same time, it would
be possible to obtain more precise results in terms of the implicit perceptions of the FBE of
all the studied countries. It would also be possible to use the PRISMA method (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses), working through the search
for specific words (e.g., bioeconomy and forest), similar to the method used by Sanz-
Hernández et al. [81]. However, this would not sufficiently affect the implicit statements
of the FBE in the Czech and Slovak documents. Barañano et al. [82] used articles from the
ScienceDirect database in their analysis, using the word search engine. This could also be
a method for conducting a more extensive analysis of the given outputs; however, again,
the implicit statements from the strategic documents would not be covered. The method
of bibliometric analysis can also be used to examine the content of the already published
outputs, as used in the work of Paletto et al. [29], to cite one example. Their results confirm
that Finland is one of the leaders in the FBE.

The presented results and their interpretations are, in fact, influenced by several other
factors, especially the volatility and discrepancy between the Czech crown and the euro
in terms of financial expression. This is because Czechia is the only country included
in the analysis that does not use the euro as its currency. The MoA reports individual
project amounts in Czech crowns, with the subsequent process of the certification of the
expenditure (recognition of the expenditure by the EC) taking place at regular intervals by
the Czech Ministry of Finance. These dates are different for each operational programme
in Czechia. The transfer between CZK and EUR, therefore, takes place on the date of
the certification. In the period from May 2015 to April 2022, there were several changes.
and the average exchange rate for the period (26 May 2015–29 April 2022) was, according
to the kurzy.cz internet portal [83], CZK/EUR 26.141 (varying from CZK/EUR 24.15 to
27.81). Using this value, the data in Table 4 would be lowered by approximately 5.79%.
In the case of the above-mentioned margin, this is a change increased by up to 2.27% and
decreased by a maximum of 12.54%. We would obtain completely accurate information if
we were to classify the individual applications for payment for the entire period according
to the terms of the RDP certification and recalculate them at the then valid exchange rate.
However, for the purposes of this article, it is not the exact financial statements in EUR that
are relevant, but rather the trends and evidence of the different FBE concepts. The total
reported RDP CZ numbers may be different at the end of the programme. The certification
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and approval of individual payment claims will take place up to the end of 2023, i.e., the
approved financial amounts will include payment claims approved in the period from 1
May 2022 to 31 December 2023. At this time, it is not possible to estimate exactly how many
projects will be approved and, in particular, what they will amount to financially. However,
significant proportional changes in the results cannot be expected. For illustrative purposes,
we can quantify the amount drawn as of 30 June 2021, when the total drawn financial
support of the RDP CZ, as of that date, amounted to EUR 3,117,940,428, which represents
65.6% of the total allocation for the RDP CZ. Compared to 31 December 2020, the funds
paid out increased by about 13% [84]. Simultaneously, it should be mentioned that a new
programme aiming to support agriculture and forestry is already being finalised under the
new EU financial framework (2021–2027) [85]. Support for selected forestry activities is
expected to be part of this new programme.

A shift in terms of the clarification of the definition of the bioeconomy in Czechia
should take place in 2025, by which point the country should already have its own concep-
tual document, which will also include the issue of the FBE. For this reason, it is clear that
it will be appropriate to continue examining this topic and monitor the shift in the concept
of the FBE CZ (also in other countries) over time.

Given the defined agenda of the MoA in the Competence Act of Czechia (Act No.
2/1969 Coll.), it is possible to assume a different focus of the financial support from the
RDP CZ. Specifically, we refer to the area of the Acquisition of machinery and technology
for the timber industry. The reason for this is that the division of the agendas in the Czech
state administration strictly separates the forestry activities (forest protection, legislation
such as the Forest Act, etc.) under the responsibility of the MoA and related industries
under the responsibility of the Ministry of Industry and Trade of Czechia (wood processing,
etc.). The reasons for including this operation among the activities of the FBE are: (i) the
fact that, according to literature, the general perception of the forestry sector [86,87] often
includes not only forestry activities but also the subsequent industrial processing of the
dendromass, i.e., wood processing, paper industry, etc.; (ii) according to the analysis of the
documents of Czechia, wood is classified as a strategic raw material; and, (iii) this operation
was included in the RDP CZ as an activity beyond the scope of the original regulation of
the European Parliament and Council (with the consent of the European Council (EC)).
This third reason also demonstrates the strategic plan of Czechia that aims to support the
processing of forest biomass in its territory. However, if we were to exclude this category
from the analysis, the results would include purely forestry categories that fully reflect the
responsibility of the MoA. It should be emphasised again that the values depicted in Table 5
and Figure 2 do not represent the amount of support or implemented FBE projects in the
individual countries but compare the projects supported in the framework of the RDP CZ
2014–2020 with the different views on the FBE (support) in the studied countries. Thus,
they document differences in the potential reports regarding FBE support (e.g., considering
the Czech view of the FBE, an amount of EUR 63 million can be reported, while using the
German view, an amount of EUR 53 million can be reported—see Table 5).

Ronzon and Sanjuán [88] showed that the European Bioeconomy Strategy is aligned
with at least 12 SDGs. Basic documents related to sustainable development (SD) [89] or the
relationship between a green economy and the SD [90] address the issue of the possibility
of measuring the SD, which they see as a way of creating new types of indicators. Many
authors [44,91,92] have focused on the criteria that such indicators should meet and what
risks are involved in their use. Regular reports on the implementation of the bioeconomy
(BE) principle in the EU are also based on the selected indicators. For example, the 2016
report presents EU funding for bioeconomy research, innovation, and investment [93].
However, these are only the total amounts for the two main chapters: H2020 and the
European Structural and Investment Fund (ESIF). The last report published in June 2022 [46]
again emphasises the importance of H2020 in the framework of research and innovation
investments for the development of substitutes for fossil-based materials that are bio-
based, recyclable, and marine biodegradable. The key publication, in this respect, is
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the report of 2020 on the Bioeconomy Monitoring System dashboards, which evaluates
the implementation of BE using a set of approximately 170 indicators [94]. Several of
these indicators are also concerned with the relationship between the BE and forests and
forestry. For example, indicators such as the Forest fragmentation and connectivity index,
Deadwood, or Share of the forest area are relatively easy to identify and report on at the
national level. However, the problem may occur in the case of the sectoral indicators,
such as the Turnover in bioeconomy per sector, Gross value added per person employed
in the bioeconomy, Value-added per sector, and Investment in research and innovation
indicators. As our analysis shows, the views on a sector that we may call FBE-related
vary considerably across Europe. Until a precise methodology (or definition) is established
defining what can be included in the FBE, it is necessary to approach such data with some
reservations, as they are prone to errors related to the individual national approach. The
same applies to information on public aid aimed toward FBE support. Additionally, some
other authors have addressed connections with the forest bioeconomy, such as Linser
and Lier [95], who stated that 13 out of 17 SDGs are related to the forest bioeconomy.
Baumgartner [96] addressed the question of how forest management could help in efforts
to reach the SDGs, and the impacts of bioeconomy activities on the SDGs is the subject of
the paper by Heimann [97].

5. Conclusions

Every EU country emphasises the importance of the bioeconomy in a number of their
annual reports, including, for example, the reports on the state of the forests and forest
management. Moreover, they show this importance through the amount of the financial
resources they use in order to support the BE. However, our analysis proved that the
perception and definition of the FBE vary across countries. Therefore, at this stage, it is
not possible to compare the level of FBE financial support between countries. It is also
not possible to use it as a uniform and comparable indicator for measuring sustainability.
The link between the bioeconomy and sustainability is obvious and has been proven by
many authors. Due to the unclear definition, however, it is not possible to compare the
financial quantification of the support (and also the benefits) of the bioeconomy between the
individual countries with different perceptions. Such a procedure would not yield relevant
information or results. However, if there is a political consensus and a unified anchoring
of the term, this conclusion will have to be re-evaluated, as there are clear connections
between the FBE and sustainability issues.

Based on the analysis of the official documents supplemented with the relevant sci-
entific publications, the views on the FBE of the selected countries were compared. The
results were then compared with the supported areas of the RDP CZ. This analysis made it
clear that:

• RA1 (research answer): The concept of the FBE is not defined and perceived in the
same way in the official documents of the studied countries. The difference also
emerges because not all the studied countries have their own bioeconomy strategies.
This strategy enables a better grasp and definition of the topic. For countries such as
Czechia and Slovakia, it is necessary to use other supporting documents to determine
a definition and to proceed from the implicit statement of the FBE. For a more pre-
cise statement, further research should, if possible, include focused interviews with
representatives of the state administration of the studied countries.

• RA2: Funds provided for forestry operations through the RDP CZ can only partially
be perceived as supporting the bioeconomy from the perspective of Czechia. There
are doubts as to which operations (see Table 5) of the RDP CZ can be included in the
FBE. Above, we described the difference between our analysis versus the perception
of the MoA representative (interview). This was caused by the lack of a unified
Czech strategy.

• RA3: The amount of FBE support certainly varies according to national specificities.
This difference is due to the inconsistent concept of the FBE across all the studied
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countries. Thus far, there is no single concept that allows for a comparison of the
financial support at the country level.

From the above analysis, with regard to the concept and limits of the SDIs [44,91,92], it
follows that it is currently inappropriate to use state support for the FBE as a uniform and
comparable indicator (e.g., one of the indicators of the SDIs). However, clear links between
some indicators and the FBE can be identified with. Moreover, according to Issa et al. [98],
it is essential to monitor the development and shifts in the bioeconomy in line with the
SDGs with the goal of sustainable development, which is necessary for the shift in the
economy and society.

In the case of a political consensus, it will be possible to continue working scientifically
to bring national perspectives closer together in order to take advantage of the approach to
the FBE in the future. Further analyses could be performed on the definitional concept of
the FBE in other countries.
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21. Hájek, M.; Holecová, M.; Smolová, H.; Jeřábek, L.; Frébort, I. Current state and future directions of bioeconomy in the Czech
Republic. New Biotechnol. 2021, 61, 1–8. [CrossRef]

22. Edwards, P.; Brukas, V.; Brukas, A.; Hoogstra-Klein, M.; Secco, L.; Kleinschmit, D. Development of forest discourses across
Europe: A longitudinal perspective. For. Policy Econ. 2022, 135, 102641. [CrossRef]

23. Pülzl, H.; Kleinschmit, D.; Arts, B. Bioeconomy—An emerging meta-discourse affecting forest discourses? Scand. J. For. Res. 2014,
29, 386–393. [CrossRef]

24. Pülzl, H.; Giurca, A.; Kleinschmit, D.; Arts, B.; Mustalahti, I.; Sergent, A.; Secco, L.; Pettenella, D.; Brukas, V. Towards a Sustainable
European Forest-Based Bioeconomy—Assessment and the Way Forward; European Forest Institute: Joensuu, Finland, 2017; pp. 36–51.

25. Wolfslehner, B.; Linser, S.; Pülzl, H.; Bastrup-Birk, A.; Camia, A.; Marchetti, M. Forest Bioeconomy—A New Scope for Sustainability
Indicators; European Forest Institute: Joensuu, Finland, 2016; pp. 5–9. Available online: https://efi.int/sites/default/files/files/
publication-bank/2018/efi_fstp_4_2016.pdf (accessed on 20 June 2022).

26. Hannerz, M.; Nohrstedt, H.Ö.; Roos, A. Research for a bio-based economy in the forest sector—A Nordic example. Scand. J. For.
Res. 2014, 29, 299–300. [CrossRef]

27. Mittra, J.; Zoukas, G. Unpacking the Concept of Bioeconomy: Problems of Definition, Measurement, and Value. Sci. Technol. Stud.
2020, 33, 2–21. [CrossRef]
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