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PREFACE
Dear colleagues, experts, and friends of the WoodEMA international association,

We are pleased to present the book of proceedings from the 18" WoodEMA
international scientific conference ,Wood For The Future: Integrating Sustainability Across
Industries”, held in Ohrid, North Macedonia, from September 17 to 19, 2025.

The conference aimed to transfer knowledge and good practices from the field of
economics and management of the forest-based sector. Topics under consideration and
discussion are sustainability and circular economy in forest and wood-based sectors,
economic, financial, and logistics perspectives. management, investment, and innovation,
artificial inteligence and digital innovation, market trends, marketing, and customer
engagement, policy, legal framework, and esg reporting, technological innovations in
production and construction.

This year WoodEMA i.a. partnered with Faculty of Design and Technology of Furniture
and Interior, Skopje, North Macedonia, International Balkan University, Skopje, North
Macedonia, KI-PAR d.0.0., Strumica, North Maceodnia and Mebel VI d.o.0.e.l. Vinica, North
Macedonia to organize the conference event. We would like to thank them all for their
cooperation and the opportunity to see good practices from the Bulgarian furniture industry.

After the review process, the conference book of proceedings includes 82 scientific
articles authored by 138 scientists and experts representing 11 European countries. This book
includes five main axes of scientific papers which introduce readers to interdisciplinary and
various debates about conceptual ideas and approaches towards sustainable, innovative and
productive forestry-based sector.

WoodEMA 2025 international conference was conceived as a space for debate and
networking among academics, experts and professionals in the forestry and wood-based
industries. We are grateful to all authors and conference participants who presented their
analysis and points of view regarding important topics of the current market demands and
competitiveness, sustainability, as well as new perspectives, innovative ideas and new
approaches towards the successful and sustainable forest and wood-based sector.

We believe that the outcomes of the 18" International Scientific Conference
WoodEMA 2025 and the book of proceedings will be valuable in future work to all scientists,
teachers, experts, professional, and enthusiasts in the forest and wood-based sector.

. Editors-in-chief,
Prof. Zivka Meloska, PhD.
Assoc. Prof. Marija Miloshevska Janakieska, PhD.
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WOOD-BASED CIRCULAR BIOECONOMY AND ITS PROMOTION IN
EUROPE

Vladislav Kaputa, Hana Matova, Janka Taborecka, Miriam OlSiakova

Abstract: This paper focuses on the role of the bioeconomy and the wood sector in particular as a driver
of competitiveness in the construction sector in the light of the EU's ambitious environmental and social
goals. The paper highlights the need for greater recognition and support of this sector by EU countries
and institutions. It presents carbon balance related knowledge in the field of building design and identifies
ways in which the public sector can promote more construction based on bio-based/renewable materials.
The aim is to assess the supporting tools and the (still untapped) potential of using wood in building
construction from the perspective of implementing pro-environmental initiatives and strategies.
Keywords: wood sector, constructions, buildings, promotion, bioeconomy

1. INTRODUCTION

The ability of each generation of people to sustain the environment for life in a "certain"
state is a subject of interest across the entire (not only) academic community. The initiatives
we are working on are conceptually based on efforts to achieve sustainability. We understand
the term sustainability as a concept of human endeavour leading society towards a paradigm
based on prosperity of humankind that thrives socially and environmentally. Achieving
sustainability is clearly an issue that the forest-based sector not only touches on, but is
holistically involved in (Kaputa et al., 2024). The home domain of the forest-based industry is
the bioeconomy — and as quoted by (Moravéik, Dzian, Palu$, & Parobek, 2024) this is essential
to achieving a balance between society, the environment, and economic development
processes. The bioeconomy comprises those parts of the economy that use renewable
biological resources from land and sea, suggests crops, forests, fish, animals and
microorganism to produce food, materials and energy (European Commission, 2018). (Global
Bioeconomy Summit, 2015) defined the term as the knowledge-based production and
utilization of biological resources, innovative biological processes and principles
to sustainably provide goods and services across all economic sectors.

Global trends in the bioeconomy reflect a fundamental transformation of economic models
— fossil capital being replaced by natural renewable capital in connection with the paradigm
shift from a linear to a circular economy. The practical application of bioeconomics lies not only
in the use of biomass as a source of energy or raw material for industry, but also in the creation
of systems that support the regeneration of natural resources, reduce greenhouse gas
emissions, and promote sustainable economic models. This approach has particularly
significant potential in the construction industry, where it can lead to innovations in materials
processing, improvements in the energy efficiency of buildings, the achievement of climate
neutrality (Panik and Jantova, 2019) and social responsibility, thereby linking the three
fundamental dimensions of the bioeconomy into a single comprehensive framework (Goldhahn,
Cabane, & Chanana, 2021). Regional strategies vary depending on the economic,
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geographical, and political characteristics of individual regions. In countries with a developed
bioeconomy, emphasis is placed on creating local value by supporting small and medium-sized
enterprises that use locally available biomass. In other regions where natural resources are
limited, attention is focused on importing technology and know-how, which also stimulates
regional development and increases competitiveness. These differences require the adaptation
of political and financial instruments to the specific needs of individual regions in order to
effectively implement the principles of sustainable development (Gallo, 2022). An integral part
of regional trends is the interconnection of the bioeconomy with digital transformation.
Technological digitization and the rise of analytical tools enable the optimization of production
chains and improved management of natural resources. This supports more effective planning
and monitoring of environmental indicators, which is critical for evaluating the success of
bioeconomy strategies. Digitization enables the creation of coordinated strategies between
stakeholders at both the regional and global levels (Morav¢ik et al., 2019).

This article focuses on promoting the use of wooden buildings in selected countries of the
European Union (EU). This market within the wood processing sector was chosen based on its
importance in terms of added value, not only economic but also social and environmental.
Regulations affecting the market for wood products are clearly outlined, for example, in the
document "Taking a bird's eye view of EU wood-based policy" (Aggestam, Weiss, Elomina, &
Piilzl, 2025). Various related policies may not be explicitly focused on wood, but the instruments
introduced have an impact on wood production in forests and the use of wood in the processing
chain. Ultimately, they also have an impact on the consumer market.

The construction industry produces more than a third of CO, emissions in the EU
(Sharmina, Pappas, Scott, & Gallego-Schmid, 2023). EU documents suggest that increasing
the use of wood as a building material contributes to meeting its carbon emission reduction
targets. The drive to reduce these emissions within the single European market (area), as well
as pressure on trading partners worldwide (e.g. through the CBAM instrument), reflect the
targets set. The prioritization of carbon reduction has also been reflected in the marketing (and
political) strategy of the wood-based sector. Wooden buildings store CO, and use less CO,-
intensive materials than concrete or steel, underscoring their contribution to the transition to a
circular bioeconomy. Traditional wood-based construction is making a successful comeback in
the world (Eriksson et al., 2018), not only in the construction of single-family homes, but also
in non-residential buildings. This is true for many EU countries, but in Slovakia the potential of
timber buildings is far from being fully exploited (Svajlenka & Posivakova, 2023). These facts,
together with a number of social and environmental benefits, makes the issue very topical.

2. ANALYSIS OF SUPPORTIVE POLICIES TO PROMOTE THE USE OF WOOD IN
CONSTRUCTION

As part of ongoing efforts to decarbonise the construction sector, develop a circular
economy and strengthen the regional bio-economy, policies and instruments aimed at
promoting the use of wood as a sustainable building material are increasingly being
implemented in European countries. In this context, wood is presented not only as an
environmentally friendly alternative to traditional materials, but also as a strategic element for
economic development, employment promotion and technological innovation.

By analysing selected examples from countries such as Austria, Germany, Slovenia, the
Czech Republic, Spain, Switzerland, Finland and Sweden, it is possible to identify a variety of
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public policy approaches that support the increased use of wood in public and private
construction projects. These initiatives include legislative measures, public-private
partnerships, public procurement programmes, supportive financing, training, as well as
technological innovations including CLT (cross-laminated timber) or hybrid wood systems.

2.1. Austria

Aenean vel nisl at metus mattis iaculis id a ante. Morbi lorem nunc, adipiscing a convallis
non, scelerisque quis lorem. Aliquam blandit justo in purus sollicitudin at cursus dolor aliquam.
Nunc quam nulla, tempor ut bibendum at, sagittis quis eros. Nam rhoncus, magna vel faucibus
luctus, mi nibh sollicitudin nisl, et ullamcorper dolor ligula ac felis. Aliquam erat volutpat.

Thanks to its systematic approach, it can be considered a European leader in the field of
timber construction. The 33% share of timber construction in social housing is the result of a
combination of supportive legislation, public procurement favouring timber construction, and
technological innovations (such as the development of CLT). The education system, which
ensures the qualification of specialists, also plays a role.

In 2021, the CO, Bonus was launched — a specialized subsidy mechanism aimed at
supporting environmentally friendly construction methods using renewable materials as part of
a package of measures under the Waldfonds administered by the Ministry of Agriculture,
Regions and Tourism (Kommunalkredit Public Consulting, 2024). The program provides
transparent and measurable support through subsidies linked to the amount of wood used in
construction — residential buildings and public buildings (such as schools, community centres,
and administrative buildings):

- inits basic form, €1 for every kilogram of wood used.

- when using insulation materials from renewable raw materials, the increase is to

€1.10/kg.

The maximum amount of support is €200,000 for businesses and €500,000 for public or
non-profit entities outside the competitive market (municipalities, schools), but no more than
50% of eligible construction costs in total. Projects must not use fossil fuels for heating

2.2. Czech Republic

In response to the unsustainable trend of high raw timber exports, the Czech Republic
adopted a National Wood Policy, which aims to increase domestic wood processing while
supporting the development of higher added value in the wood processing industry. One of the
goals in the field of sustainable construction is to increase the share of wooden buildings in
individual housing from the current 15% to 25%. The next step is to reach 20 % share of wood
in the public procurement for buildings and their reconstructions for the Ministry of Agriculture
and its subordinate organizations (gov.cz, 2024). In 2023, an initiative known as the Platform
for Sustainable Wooden Buildings was established in the Czech Republic, bringing together
key players from the fields of development, architecture, and construction with the aim of
promoting the construction of multi-story wooden buildings. The platform is overseen by the
Czech Green Building Council (CZGBC). The aim is also to amend fire safety standards so that
wooden buildings can reach a height of up to 22.5 meters without the need for special permits
or exemptions (CZGBC, 2025).
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2.3. Finland

The Finnish government's Wood Building Programme (2016-2023), coordinated by the
Finnish Ministry of the Environment , focused on increasing the use of wood in various areas
of construction, particularly in urban development, public buildings, and large structures such
as bridges and halls, but also on strengthening regional skills and promoting exports

2.4. Germany

Germany introduces amendment to climate protection law (Klimaschutzgesetz) in 2021.
The law introduces annual emission budgets for individual sectors, which are required to
contribute to the overall emission reduction target. Each sector is allocated a specific limit on
the amount of CO, it can produce in a year. In addition to climate protection, there is also the
dimension of fair distribution of responsibility between the current and future generations (The
Federal Government of Germany, 2021). The ,Charter for Wood 2.0“ has been established to
increase contributions of sustainable forestry and wood use to climate change mitigation, value
creation and resource efficiency (Purkus & Liidtke, 2020).

Table 1. Overview of subsidies to promote the use of structural timber in German regions

Region/city Subsidy (€/kg) | Note
Bavaria (BayFHolz) cca 0.50 Calculation pased on €500 per tonne of carbon
sequestered in structural timber.
Berlin 0.30 = 0.80 The offlcﬁlallmummpal subgldy programme Berlln baut
mit Holz", aimed at promoting wood construction.
Munich 200 Part of a large urban project -.Pnnz-Eugen-Park - the
largest wooden housing estate in Germany.
The amount of the subsidy depends on the distance of
Freiburg 1.00-1.20 |origin of the material (up to 400 km = the highest
subsidy).
Hamburg 0.80 The §ub3|dy applies to nop-reS|dent|aI buildings; the
material must be from sustainable sources.

Sources: Bayerisches Staatsministerium, 2021; Berlin.de, 2019; Optoppen, 2024)

Several German states and cities have introduced specific subsidy schemes to promote
timber construction. Unlike traditional subsidies linked to the total investment volume or built-
up area, these programmes encourage green construction based on the precisely quantifiable
amount of timber used or carbon sequestered (Table 1). Simply, the subsidy presents an
amounts in Euro per kilogram of renewable carbon-storing building material used in the building
over the long term.

Bavaria, one of the most active German regions in this area, is implementing a strategy
based on public-private partnerships. The aim of these projects is not only to promote timber
construction, but also to verify its technical and environmental advantages in practice.

2.5. Slovenia

Slovenia emphasises education and the development of professional skills as a tool for
promoting timber construction. The system of environmentally preferred public procurement is
widely used. This approach, known as ‘Green Public Procurement’ (GPP), means that when
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purchasing goods, services and construction works, preference is given to solutions with a
lower environmental impact throughout their entire life cycle (gov.si, 2022). GPP is mandatory
in Slovenia for procurement in more than 20 categories of public contracts, including the design
and construction of buildings.

2.6. Spain

In the Galicia region of Spain, legislation requires that at least 20% of the materials used
in public buildings be wood, which, in addition to the environmental dimension, also has a
regional economic dimension, as it supports the local forest/wood-based sector.

The key initiator of decarbonisation in the construction sector is the Mass Madera network,
coordinated by the Institute for Advanced Architecture of Catalonia and financially supported
by the Built by Nature foundation in 2023. The aim is to strengthen: i) the building of a network
of experts and institutions; ii) the advocacy of policies in the field of timber construction; and iii)
the development of knowledge and solutions in the field of sustainable architecture. The
network focuses on removing barriers that hinder the adoption of solid wood in construction
processes (IAAC, 2025). The initiative does not introduce direct financial subsidies linked to
the weight of wood used, but is a tool for long-term influence on the regulatory environment
and the speed of adoption of wood as the main building material in Spain

2.7. Sweden

In 2020, the Swedish government allocated approx. EUR 200 million to support projects
focused on energy-efficient and sustainable buildings. These funds were provided through the
European Investment Bank to Vasakronan, Sweden's largest real estate developer, to finance
the construction and renovation of five properties with low energy consumption and minimal
climate impact (buildings have obtained LEED Platinum or LEED Gold environmental
certification) (EIB.org, 2020).

Among private projects, Stockholm Wood City stands out — described as the largest urban
district in the world built mainly from wood (2,000 new apartments and 7,000 office spaces).

Table 2 Overview of support policies and initiatives to promote the use of wood in
construction in selected countries
Country Initiative / Policy Tools and measures

- Subsidy of €1-1.10/kg of wood
CO,, Bonus (Waldfonds) Max. €g00 000-500 (?00
- Conditions for CO, and energy
- SWOT analysis of the sector
- Interdepartmental cooperation
- Integrated approach

- Target: 45% share of wood (2025)
- Handbooks, databases, networking

Austria

Czech Republic National Wood Policy (2023)

Wood Building Programme (2016-
Finland 2023)

BayFHolz + regional projects (e.g. |- Support of up to €2/kg (Munich),

Germany Munich) €0.5/kg (BayFHolz)
- Pilot constructions, training
. Green Public Procurement + - Mandatory GPP in 20+ categories
Slovenia . . S -
education - Material certification, training
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Mass Madera + Galician - Financial support €180,000
Spain legislation - Legislation, public procurement,
network of actors

Strategic plan for timber - SEK 2 billion from government,

Sweden . - Stockholm Wood City - financed by
construction X
private sector
Wood Resources Policy, Think Research, legislation, public campaigns
Switzerland Earth Project » 189 Y paig

- Think Earth project, ETH Zurich

Source: own elaboration (based on the previous text sources)

3. CONCLUSIONS

An analysis of measures in European countries identified several recurring tools and
principles. Among the most common are national or regional policies specifically aimed at
promoting timber construction, whether in the form of a legislative framework (Spain/Galicia),
technological support (Austria, Switzerland). One of the most effective and transparent tools
for promoting sustainable construction is the introduction of financial support directly linked to
the volume of environmentally friendly materials actually used in construction, based on the
Austrian and German models. In the case of timber buildings, this specifically refers to the
amount of structural timber incorporated into the building, which not only represents
environmental value (bound carbon) but also provides an economic stimulus for the entire
supply chain — from harvesting and processing to construction. Several EU countries still lack
a mechanism that would specifically support timber construction in this way. In this context, the
Austrian CO, Bonus, which is part of the state Waldfonds program, can be considered a model.
This instrument provides a direct subsidy of €1 to €1.10 for each kilogram of renewable building
material used, with the amount of the subsidy linked to the environmental value of the material
- i.e. the amount of carbon sequestered. The common denominator is the integration of
environmental and economic policy objectives, as well as the linking of innovation with industry
and academia. Communication and raising awareness among the public and professionals
about the benefits of timber construction is also an important element.
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