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Executive summary

The deliverable D1.3. presents the research and the results of EUFORE's task 1.3,
whose objective was to map the funding and governance of research and
innovation (R&l) in the forestry and forest-based sector (F&FS). The EUFORE
project aims at improving the funding and governance of the forestry and forest-
based sector (F&FS) research and innovation (R&I) and building and implementing
a strategic R&l agenda for the sector to prepare a European partnership on
Forests and Forestry. This deliverable is part of work package 1, which maps the
R&I knowledge base of the F&FS.

Four research questions guided this study:
- How is R&l funding in F&FS distributed in the EU?
- How are funding priorities set within the F&FS sector?

- What are the funding instruments and their distribution at both the country
and European levels?

- What are the lessons learned and the way forward?

Methodology

To address these questions, we investigated funding instruments at European
and national levels, agenda-setting strategies, and actors. We also provided some
insights at regional levels when possible. We implemented a methodology in four
distinct parts:

1) we conducted a literature review to identify the different types of funding
options for research and innovation, and the recent evolutions and trends in
funding and governance of R&l in the forestry and forest-based sector;

2) we analysed four databases of European funding instruments to better
understand the place of the forest-based sector in European research and
innovation and its funding distribution. We concentrated on the framework
programmes (FP) for research and innovation, INTERREG, LIFE, and EIP-AGRI
operational groups. The analysis of the funding distribution of FPs is based on the
CORDIS database and is, therefore, more detailed compared to other funding
programmes;

3) we developed country case studies and investigated agenda-setting strategies,
funding instruments, and main actors involved in the F&FS R&I for eight European
countries with some regional insights when the data allowed it;



4) we conducted interviews focused on agenda-setting processes and challenges
faced by actors in F&FS R&l.

Structure of the deliverable

This deliverable is structured into seven main chapters. Chapters 3 to 6 present
our results. We regularly present summary tables and graphs at the end of
chapters and of some subsections.

- Chapter 1 introduces the objectives of the deliverable and presents an
overview of the work conducted.

- Chapter 2 describes in detail the methodology employed, how our data
was collected and their limitations, the literature review, the quantitative
and qualitative analysis of European funding programmes, the country case
studies, and the interviews.

- Chapter 3 describes the European F&FS R&I ecosystem, with its
different types of funding for F&FS R&I, the governance processes, the main
actors involved, and the recent trends that shape the contemporary F&FS
R&l landscape. We also describe the major European funding instruments
for F&FS R&l, their programming processes, and the role of F&FS projects
in these instruments. This chapter is based on the results of the literature
review, of the analysis of European funding instruments, and of the
interviews.

- Chapter 4 analyses in-depth the funding distribution of the F&FS R&I
projects in the framework programmes for R&I. We analyse the funding
distribution by funding schemes, actors, topics, countries, regions and look
at the characteristics of the most funded projects. We also compare the
funding distribution by country to socioeconomic characteristics, such as
gross domestic product, forest area, and forest-based sector gross added
value.

- Chapter 5 presents the results of our countries' case studies. We focus
on three main areas: the R&l strategies, funding instruments, and actors of
Austria, Croatia, Denmark, Finland, France, Germany, Slovakia, and Spain.
For some countries, when possible, we performed partial analyses at the
regional level (mostly in Finland, France, Germany and Spain). The R&l
strategies are analysed based on their themes, the role of F&FS R&l
objectives, the lead actors, and their governance aspects. The funding
instruments are categorised based on their main characteristics, such as
their objectives and the type of funding offered. The R&l actors are mostly
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analysed based on the type of organisation and their funding and
governance structures. For all three areas, the quantitative funding data
proved very difficult to obtain. Hence, we could not categorise strategies,
instruments, and actors based on their funding.

- Chapter 6 presents the main challenges identified in the interviews for
R&l in the F&FS. We cover the sector’s needs, the balance between research
and innovation and between different countries and regions, as well as the
specific issues faced by small actors and by the F&FS specifically.

- In chapter 7, we provide answers to our research questions and
propose recommendations for the implementation of the new
Partnership.

Key results

Our results show that R&I funding and governance in the F&FS remains complex
and fragmented at European and national levels (Chapter 3). Overall, there is a
lack of involvement of civil society in the F&FS R&l projects, and a lack of policy
coordination at the level of the F&FS, with policy priorities that often remain
formulated in other policy arenas. While Member States and European
stakeholders are active in EU-level agenda-setting and programming processes,
R&I organisations and NGOs are largely not considered to be prominent.

The current R&l landscape (Chapter 3) is characterised by trends of
internationalisation (more international collaboration and funding, which
favours the wuse of indirect steering technique by public authorities),
europeanisation (increasing importance of European instruments, regulations
and convergence towards common models at European levels), privatisation
(rise in business-like funding and management processes, increased public and
private collaboration, more private funding and private ownership of R&l
organisations and involvement of private sector in decision-making), and new
imperatives of performance and social impact (rise of evaluation procedures,
of demands for ‘usefulness’ of R&l and for evidence-based policies).
Consequently, there has been a decrease in public, institutional R&I funding
and an increase of public competitive funding, which allows public authorities
to steer R&l activities towards predefined objectives. There are also more
attempts to mobilise private funding of R&l, even if it remains difficult to evaluate
precisely the share of private R&l.

For most EU-funded projects, we found that the funding distribution is very
uneven across topics, countries, and regions (Chapters 3 and 4). Western and
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Northern European countries are responsible for most of the participation
and funding. These countries also have the highest levels of GDP, the largest
forest areas, and the highest forest sector’s gross added value. The participation
of different countries and organisations in agenda-setting and governance
processes is also unequal. Topics related to new wood uses, including bioenergy,
new materials, and related industrial processes, are highly funded, while projects
related to forest ecology and ecosystem services are less funded. This is
especially the case in FPs, the biggest funding programme for R&l in Europe. Other
programmes, such as LIFE and EIP-AGRI operational groups, have more focused
scopes.

At the national level, we found a strong dominance of public R&Il performers
and public competitive funding options, mostly through strategic funding
programmes (Chapter 5). About half of the countries studied had public funding
agencies specialised in R&l, which offer annual calls for projects. In Eastern
Europe, the importance of European funding is more prominent than in other
parts of Europe. Additionally, we found that funding instruments are generally not
targeted at the F&FS. However, in most countries, most R&l actors are public
research institutes dedicated to the F&FS. Universities were dominant only in
Northern European countries. We also found that most of the national F&FS R&l
agenda-setting is operated through F&FS strategies with dedicated R&l sections
or priorities, mainly led by national or federal governmental authorities, such as
ministries responsible for agriculture and forestry issues. The regional level
proved very difficult to investigate due to a lack of accessible information.

Our results also showcase specific challenges faced by actors involved in F&FS R&l
(Chapter 6). While the amount of funding opportunities is overall considered
positive, the fragmentation of the funding landscape makes it difficult for R&l
actors to effectively assess their opportunities. The risky stages of the
innovation process also lack specific funding opportunities. Most R&l projects,
especially at the European level, are too large and risky for smaller actors, which
make up the majority of the European F&FS. Hence, their participation remains
difficult due to a lack of investment capacity and of resources to participate in R&l,
but also due to funding rules not adapted to their constraints. This lack of capacity
also means that project co-funding is more difficult in the F&FS than in other
sectors. This issue is also reinforced by the long-term nature of the forestry
timeframe, which has a longer time of return on investments than most other
sectors, which makes funders reluctant to support investments in R&I.

Recommendations



To improve the funding and governance of R&l in the forestry and forest-based
sector, we formulate several recommendations (Chapter 7). In terms of
governance, more attention should be paid to the involvement of all actors of
the quadruple helix, of underrepresented actors and countries, as well as an
overall better coordination between F&FS actors in the formulation of R&l
priorities. We recommend a better balance between different types of funding
instruments, most importantly dedicated to collaboration in fundamental
research, to long-term R&l projects, to smaller projects focused on specific
challenges, to experimentation networks, and instruments to help support the
risky stages of innovation and the investment capacities in the sector. To
conclude, we recommend the implementation of specific support for the
involvement of SMEs, such as targeted networking or support in the application
process.
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1. Introduction

In this section, we will present the objectives of task 1.3 and of this deliverable, in
the context of the EUFORE project. We will then present an overview of our
methodology and of the structure of this deliverable.

1.1. Context and objectives of the deliverable

The forest-based sector research and innovation (R&l) sector in Europe is very
heterogeneous. The state of R&l, funding patterns and networks of actors
involved vary depending on each country's specific conditions, context, and
history. Still, most European countries share similar conditions or trends, such as
an important share of privately-owned forests and/or a trend of privatization of
forest ownership (Zivojinovi¢ et al. 2015), as well as fragmented forest ownership,
with a prevalence of small holdings (Weiss et al. 2005). The wood sector is mostly
made of small and medium enterprises (SMEs) with limited self-funding
capacities, considered a “mature” or “traditional” sector as opposed to more “high-
tech” industries. In some countries, the historical predominance of national
governments and public funding for forests and forest research, or other
historical trends and events, also affect forest-related R&l funding and
governance (Weiss et al. 2005). Additionally, there is a significant fragmentation of
forest research institutes throughout Europe, which can complicate policy-making
and the fulfilling of the sector’s needs (von Teuffel 2011).

Funding is a necessity for conducting research activities and for the development
and diffusion of innovation, even if there are risks associated (Weiss et al. 2005).
Similarly, studying the way research and innovation are governed, how R&l
agendas and priorities are set and which actors participate and influence the
sector, is important to understand the contemporary research and innovation
landscape of the forest-based sector.

The objective of the EUFORE project, for European Forest Research and
Innovation Ecosystem, is to understand and improve the funding and governance
of the forestry and forest-based sector (F&FS) research and innovation (R&l), as
well as building and implementing a strategic R&l agenda for the sector, and to do
so by bringing together the entire value-chain of the European F&FS. The results
will feed into the design of the new European Partnership on Forests and Forestry
for a Sustainable Future. EUFORE is divided into several work packages with
different objectives. The work package in which this deliverable is inserted is the
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work package 1 (WP1), and its objective is to map the R&I knowledge base of the
F&FS in terms of activity, funding and governance. The main objective of task 1.3,
as indicated in EUFORE's grant agreement, is to map the funding and governance
structures of the forestry and forest-based sector research and innovation. This
deliverable aims at answering this objective.

This means analysing R&l agenda setting, governance processes and structures,
funding sources, funding instruments, funding distribution, and actors involved,
at different scales. In this work, we focus on European and national scales, with a
focus on selected European countries, and propose different funding and
governance models. We attempted to expand our analysis to include regional
scales, but this proved more difficult than expected for several reasons. First, the
data collection at a regional scale is much more difficult, as it is often difficult to
access, or data has not been systematically collected by public authorities for
public availability. Second, it is also more difficult to acquire data which can be
compared across countries. These reasons are more detailed described in the
methodology sections throughout this deliverable.

To fulfill these objectives, we address the following research questions:

- How is R&l funding distributed in the EU?
- How are funding priorities set within the sector?

- What are the funding instruments and their distribution, at both country
and European level?

- What are the lessons learned and the way forward?

1.2. Methodology and structure of the deliverable

To answer these questions, we followed a research plan, which falls into four main
parts. Here, we will present an overview of the methodology applied and of the
structuration of the deliverable. We will provide more details about our
methodology in Chapter 2, before delving into our results and answers to these
questions.

The first step of our work was a literature review, with the objective to identify the
main trends and evolutions that shaped today's funding and governance
processes of F&FS research and innovation. The results of this literature review
are presented in Chapter 3.

The second step consisted of a thorough analysis of the European databases
CORDIS database, which lists all the R&I projects funded through the European
Union's framework programmes (FPs) for research and innovation, EIP-AGRI
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operational groups, LIFE and INTERREG. Starting from these databases, we
created, together with our colleagues from BOKU (T1.2.), joint databases of F&FS
research and innovation projects funded from 2007 until 2022, which were used
by T1.2 and T1.3. Then, we conducted a detailed analysis of funding distribution
at European level. The overall results are presented in Chapter 3, and an in-depth
analysis of FPs for R&l funding distribution is presented in Chapter 4.

For the third step of this study, we conducted a case study for a subset of eight
European countries, representatives of all European regions, with the help of
EUFORE partners from BOKU, CFRI, FNR, FTP, LUKE, MMM, NLCSK, Tecnalia and
UCPH. We structured our data collection around three main axes: 1) policies and
strategies used to programme R&l objectives in the F&FS, 2) funding instruments
and their main characteristics, and 3) R&I actors. The data collection phase of this
case study ended up being more difficult than expected, with a 4 months delay
and some information that could not be retrieved. The results are presented in
Chapter 5.

The fourth and last step of our work consisted of expert interviews at European
level to better understand funding instruments’ objectives, functioning,
governance and programming processes, as well as challenges faced by the F&FS
in participating in European R&l. We conducted nine interviews between July and
September 2024. To further our understanding of these challenges, we decided
to add questions to the innovation interviews performed for T1.2., which have
been analysed for additional information relevant to our task. The information
gathered about programming and governance processes are included in Chapter
3, and the main challenges identified are presented in Chapter 6.

In Chapter 7, we present and discuss an overview of our results and provide
recommendations for the implementation of the future Partnership.

2. Methodology description

In this section, we present a description of the methodology used for this
deliverable. We explain in detail how we proceeded for each part of this study.
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Figure 1 synthesizes the different methods and how they are used to cover our
scope and provide answers to our different research questions.

4 European
DATA ANALYSIS INTERVIEWS \evelp

EU funding (Cordis database, EIP AGRI, LIFE,
INTERREG ) — With T1.2

EU experts and officials

LITTERATURE REVIEW

National

Scientific publications & TEMPLATE Level

non-academic sources

National & regional case studies
France/Austria/Denmark/ Spain/ Croatia / Slovakia

Regional

Level
s e
BACKGROUND DATABASE QUALITATIVE

INFORMATION R&I governance and funding - Policy instruments INFORMATION

Governance issues/
problems & opportunities

R&/ policy scientific Policy agenda
outcomes Funding instruments
\_ .

Figure 1. The data collection plan
2.1. Literature review

The objective of this literature review is to have an overview of the knowledge
existing on the main evolutions and trends that affected the funding and
governance of R&l in the forest-based sector in recent years.

The literature review included both scientific publications and grey literature from
relevant organisations. We selected relevant keywords for searching different
databases. We used several databases to ensure a broad coverage of relevant
articles. For scientific articles, we used three databases: Google Scholar, Web of
Science, and Scopus. For non-academic sources, we used the online search engine
Google, as well as the search functions in the publication databases of relevant
organisations such as the Organisation for Economic Co-operation and
Development (OECD) or the International Union of Forest Research Organizations
(IUFRO). To select the words to use in our queries, we remained focused on the
objective of the literature review, and we decided to focus on words related to R&l
funding and governance in the F&FS:

“funding”, “financing”, “governance”, “forest”, “forestry”, “research”, “innovation”,

/A

“policy”, “wood”, “Europe”. We also used keywords that could catch related words, for

A/

instance “govern®”, “fund*”, “financ*”, “innov*”.

Our criteria for the inclusion of documents were both topical and geographic. The
topical scope was defined following our specific research question for this review,
which is the R&l funding and governance structure of the forest-based sector. We
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used the EUFORE scope, in Annexes | and Il, to refine our topical and geographical
boundaries. For instance, we excluded research on tropical forestry R&l as it is not
in EUFORE's scope, and we limited our focus on the European Union and
associated countries. Therefore, our initial scope was restricted to the European
forestry and forest-based sector, and focused on research and innovation funding
and governance in this sector and geographic area.

We found very few publications on forest-related R&l funding and governance,
and even fewer scientific articles specifically focused on the forest sector R&l
funding and governance. This is consistent with the fact that research funding and
governance is a field that has not been extensively studied, as acknowledged in
several studies. Féron and Crowley (2003) noted a “lack of general political science
interest in research policy” (p. 369), and Hellstrom et al. (1998a), while providing a
useful theoretical framework for analysing the funding of forest research, pointed
that research funding was “poorly investigated”, despite being “the precondition of
all research activities” (p. 30). More recently, Hickey (2013) stated that in spite of
the significant changes that affected forest research funding, little research on the
subject had been conducted, and Aust (2014) that research financing only recently
became a subject of scientific study.

Therefore, we performed a reverse citation search on some relevant references
by using the website CitationTree to find other related research papers. We
expanded our scope to include studies of broader funding and governance trends
in research and innovation, either in Europe or internationally, which is reflected
in the keywords used for these additional queries in the above cited databases
(without words like “Europe”, “forest”, “wood").

Additionally, we expanded our scope based on three additional criteria:

- We included publications on R&I funding and governance as a whole, not
only focused on European F&FS. We made the hypothesis that
documents discussing R&l trends as a whole mostly apply to forest-
based sector R&l as well.

- We included publications that are specific to EU countries and associated
countries, as well as publications on the subject of R&l funding and
governance with an international scope. We made the hypothesis that
most international R&I trends affect European R&l.

- We included some publications related to the forest-based sector policy
as a whole, as we made the assumption that forest-based sector policy
can affect forest-based sector R&l.



In the end, we included 65 documents in our literature review. The list of sources
used for this review and their main characteristics are included in the references.

Doeés the document discuss research

Exciude < and/or innovation funding and/or
N governance 7
o
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= ;
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v
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d
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Are Europe or European countries part of
the scope or case-studies of the document ? {
No - .
\ es
r No Can the subject of the \
Exclude d document be applied to
Europe ? |
R
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N .

Include

Figure 2. Synthesis of our criteria for inclusion of documents in our literature review

2.2, European funding programmes

We analysed four European funding programmes, either entirely dedicated to
funding research and innovation, or with R&l as part of their scope. These
instruments are the framework programmes (FPs) for R&l, the LIFE programme,
the EIP-AGRI operational groups (OGs), and the Interreg programmes. We
analysed these programmes both quantitatively and qualitatively, with expert
interviews, documentary research on the scope of these instruments, and
analyses of funded projects’ databases. We mostly focus on funding distribution
and participation by topic (EUFORE topical scope), country, and regions, using
both the EUFORE geographical scope and the NUTS2 classification. The NUTS2
classification is the 2nd level of the common classification of territorial units for
statistics (NUTS), which comprises 3 levels. It allows for comparison of comparable
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geographical units in terms of population size, and has been used throughout the
European Union for regional statistical analyses since 2003 (Gouardeéres 2024). In
this section, we describe the methodology for the database analyses.

2.2.1. Framework programmes

We conducted an in-depth description and analysis of funding distribution in the
framework programmes at European level, from 2007 to 2022 (therefore
including the programmes FP7, Horizon 2020 and Horizon Europe), through an
analysis of funding data available in the CORDIS online database.

This focus on framework programmes is justified by several reasons. The main
reason is that FP for R&l are considered the main funding instrument at EU level,
both in terms of funding means and funding opportunities, in the literature and
in our interviews. The funding data available in the CORDIS database is detailed
and consistent, which allows for an in-depth analysis. It also has the highest
number of variables consistently available for the time period analysed. Given the
importance of framework programmes’ funding, these are a reliable indicator of
the distribution of main research capacities across Europe.

Dataset construction

We downloaded the entire CORDIS database on March 17, 2023, using the open
data .xIsx files. All projects added to the CORDIS database after this date are not
included in our analysis.

We constructed a dataset of all the forest-related projects funded through
framework programmes between 2007 and 2022. It is built on secondary data
obtained from the CORDIS website, managed by the European Commission,
which contains all the meta-data information about framework programme
funded research projects and their results. The information in CORDIS dates back
to the first framework programme (FP1) in 1984. We limited our analysis to the
seventh framework programme (FP7, 2007-2013), the FP8 (Horizon 2020, 2014-
2020) and Horizon Europe (programme ongoing 2021-2027, our data includes
projects that started in 2021 and 2022). Hence, a 15-year timeframe was
considered for the analysis partly because the data from earlier projects was less
homogeneous and detailed than recent projects.

We used two files of the database to build our own: the list of projects, and the
list of participants, which includes every participant and their information by
project. Hence, a single organisation that participated in 4 projects is listed 4
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times, once for each project, with different project-based information accordingly.
The organisation file contains 70 769 projects, and the participants file contains
378 284 rows. To retrieve only forest-based sector projects, the T1.2 working
group designed a filtering system to identify projects for which the description
contained a series of words related to the forest sector. We then checked each of
the 70 769 projects manually to decide whether to include them. This filtering was
done in collaboration with our T1.2 colleagues: we divided the work, cross-
checked our findings, and decided collectively when we had doubts about a
project. We then coded each project by topic, based on the EUFORE project
scoping document, and filtered the organisations' file to keep only the participants
of our list of projects. To finalise this dataset, we used a second CORDIS source,
the Horizon Dashboard, which offers additional meta-data variables to refine our
analysis, and later manually added variables related to the geographic scope of
each participant. The first version of the list was produced after four months. We
used an .R code designed specifically for this purpose throughout the construction
of the dataset'. After the start of the analysis, some additional errors were
detected, and we revised the list in October 2023. In the final version, we have 809
projects and 7 301 participants, and each file has several meta-data variables that
we used for our analysis, respectively 29 and 43 variables.

1 Packages used: dplyr, stringr, tidyverse.
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Table 1. Summary of CORDIS variables.

Project number

Programme

Project acronym

Project Title

Description of the objective

Project start year

Project end year

Project status

Topic classification (based on EUFORE scope,
added)

Participation (number of participants, added)
SME  Participation (number of SME
participants, added)

SME Net EU contribution

EU contribution

Net EU contribution

Total Cost

Pillar abbreviation

Pillar description

Funding scheme

Simplified type of action (ToA)

Legal basis

Thematic priority description

Topic code

Topic description

CallID

Grant doi

Programme

Project number

Project acronym

Project title

Project start year

Project end year

Project status

General PIC (ID number of participant)

Legal name of participant

Partner role

Country

Country code (ISO 2)

Country group

NUTS 1

NUTS 2

NUTS 3

City

Street

Post code

Geolocation

Legal entity type

Legal entity description

SME flag (“Yes” if SME, “No” if not SME)

Topic classification (based on EUFORE scope,
added)

SME net EU contribution

EU contribution

Net EU contribution

Total cost

Pillar abbreviation

Pillar description

Funding scheme

Simplified type of action (ToA)

Legal basis

Thematic priority description

Topic code

Topic description

Geographical scope (based on EUFORE scope,
added)

Country_EU (if country is EU member state,
associated country in Europe, associated
country not in Europe, or non-associated
country, added)

Funding distribution analysis

Among the variables available in our dataset, we selected a sample of them. A
more complete description of how each variable was analysed is provided before
presenting the results, but in brief, for each variable selected, we summed the
funding and participation data for each of their possible values, as explained
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below. The funding data refers to the EU contribution (the funding allocated by
the European Commission to participants or projects) and to the total cost (the
total cost of the project or the total cost of the project for each participant, which
includes participants’ own funding). For instance, for the variable country, we
summed the EU contribution given to all participants of each country. We then
provided a graphical representation of the results. For this analysis, we used
mostly an .R code designed specifically for this purpose?, and used Microsoft Excel
for the graphical representations.

We then used our results to try to categorise countries based on their funding and
socioeconomic characteristics. We retrieved socioeconomic data through World
Bank, Eurostat and FAO databases.

2.2.2. EIP-AGRI operational groups

To retrieve the list of F&FS operational groups funded, we manually looked
through the CAP network project database to find all F&FS projects based on the
project descriptions. We screened the database for operational groups only, as
multi-actor Horizon projects are also registered in the CORDIS database. The EIP-
AGRI database contains the description of each project and its objectives, the
country and sometimes region in which they take place, the start and end years,
and the total funding. In total, we found 189 projects related to the forest-based
sector. This screening was performed online, as the database could not be
downloaded, between September 30", 2024 and October 7, 2024. Hence, the
data presented here is accurate as of October 7t", 2024.

2.2.3. LIFE Programme

To evaluate the share of F&FS projects between the year 2007 and 2022, we
downloaded the list of projects funded from the LIFE project database website on
September 25", 2024. The file was cleaned using an .R programme designed
specifically for this project (removal of projects before 2007 and after 2022,
harmonization of countries’ names and funding data, filtering, counting number
of participants), and was then analysed using Microsoft Excel. To select F&FS
projects, we filtered the list of projects three times. We first filtered the variable
“keywords” and searched for the strings “forest*”, “wood*”, “lignin”, “tree”, “pulp”,
“paper”, “sawmill”, and “timber”. The choice of words allowed catching related,
close words, for instance “forest” allowed catching “forestry” or “agroforestry”.
Matches were found only for the strings “forest*”, “wood*”, “tree”, and “paper”.

2 Packages used: dplyr, reshape2, stringr, tidyverse.
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This first filtering allowed catching 312 projects. The second filtering was done in
the variable “Themes”, we selected the themes “Forests”, “Forest management”,
“Paper - Pulp - Printing”, and “Wood - furniture”. This returned 236 projects.
Lastly, we filtered the project titles, using the same list of strings as the first
filtering, which returned 207 projects. We then removed projects that were caught
several times, and verified if any non-scope projects had been included. The final
list included 370 projects. Once our list was finalized, we looked at several
variables: participation by project, country, coordination, total funding, and EU
funding.

2.2.4. INTERREG programmes

To retrieve the data, we downloaded the list of all Interreg projects funded and
their participants, from the “keep.eu” database. The download was performed on
September 16, 2024, and the file included a part dedicated to projects data,
another to participants data, and a last one for calls data. We used data on
projects and participants. As there are no filters for the F&FS and for R&l projects,
we searched through project names and objectives, using an .R programme
written specifically for this purpose3. We looked for words related to the forestry
and forest-based sector (“forest*”, “wood*”, “lignin”, “tree”, “pulp”, “paper”,
“sawmill”, and “timber”), then to innovation (“innovat*” and “entrepreneur*”, to
catch related words such as innovation, innovator, innovativeness, innovative,
entrepreneur(s), entrepreneurship), and finally to research and science (“science”,
“scienti*”, “research” to catch words such as scientist(s), scientific, researcher(s))
and kept all projects that had at least one of each search. We also included
projects with F&FS words, but with no R&l words, when they had higher education
and research participants. For task 1.2, only innovation-related words were kept.
We manually screened project descriptions to ensure they were within scope.
When the project description was inconclusive, we checked the projects’ websites.
Lastly, we focused on projects that started between 2007 and 2022, yielding 194
projects in our scope.

We analysed the geographical distribution of these projects, by looking at
individual Interreg programmes over three programming periods (2007-2013,
2014-2020, 2021-2027). This means that, for instance, the programmes “2014 -
2020 INTERREG V-A France - Italy (ALCOTRA)” and “2021- 2027 Interreg VI-A France-
Italy (ALCOTRA)” were grouped into a single Interreg programme, ALCOTRA, for
this analysis.

3 Packages used: dplyr, reshape2, stringr, tidyverse.
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2.2.5. European funding programmes: limitations

We identified several limitations in the analysis of the European funding
programmes.

The framework programmes fund large projects, with large costs, that are not
always affordable to smaller actors. Hence, the participants' distribution does not
reflect the actual landscape of R&l actors, but only the actors with the ability and
capacity to participate in EU projects. This is especially important to keep in mind
as most of the EU F&FS is made up of smaller actors and companies (Weiss et al.
2017). Another possible bias is that, when looking at the geographical distribution,
the registered location of participants is often the location of their headquarters.
For large actors present in several countries or with different regional locations,
this can conceal the actual location of the participation.

The EIP-AGRI database lists a large part of EIP-AGRI projects, both operational
groups and multi-actor Horizon projects, since 2014. However, this database was
not complete at the time of data retrieval: it did not contain projects for the 2021-
2027 CAP period, and did not contain all of the projects funded for the 2014-2020
period (Interview with a representative of DG AGRI 2024). It also does not
differentiate between different funding sources. Participants are listed, but the
actor type categorization is very different from CORDIS and does not always seem
accurate. Therefore, we did not use participants’ data. This means that the data
presented must be treated as an estimate, not as exhaustive numbers. Lastly, we
were not able to download the entire database to compare F&FS and non-F&FS
operational groups.

For the LIFE programme, the first limitation is the lack of project description in the
database, which did not allow for a precise screening. Hence, some F&FS projects
may not have been included. As LIFE targets funding of innovative solutions, we
made the hypothesis that all projects can be considered innovation funding.
However, it was not possible to know if and when some projects included a small
research funding component. Additionally, there are fewer variables available in
this dataset than in CORDIS. This has two consequences: first, we cannot compare
the two sets of projects or add LIFE funding to framework programmes funding
analysis in most cases. Second, this analysis is less detailed than the one we did
in CORDIS. For instance, we were not able to identify the different categories of
actors. There were no variables to distinguish the different participating countries
in terms of funding received or funding contribution, and not all participants had
their country of affiliation displayed. Only the country of the coordinator was
consistently available. There were also no variables to differentiate projects with

12



participants from a single country or several countries. We also could not identify
the different types of grants used.

The main limitation of the Interreg analysis is the lack of consistency of the data.
Alot of information and meta-data is missing, especially in the “organizations” file,
such as type of actors or funding data, but also funding data or project description
in the “project” file. For instance, we found 41 Interreg projects with only the
leading partners listed, while there must be several participants from several
countries to form an Interreg project, which means that not all participants are
consistently reported in the database. We also found at least one project with EU
funding listed in the database of projects, but not in the list of participants. We
found 97 different Interreg programmes in total between 2007 and 2022.
However there are currently 86 active Interreg funding programmes. The higher
number we found can be explained by the fact that the European Commission
redefines the number of Interreg and their geographical boundaries at the
beginning of each programming period. Additionally, the names of Interreg
programmes can change a little between periods, while encompassing the same
geographical boundaries, which we might have missed on some occasions and
counted twice.

Additionally, we could not compare or add each dataset’s funding or participation
data, as they each have different meta-data and variables.

2.3. Country case study

The aim of this work was to assess the F&FS R&l funding and governance
structures at national level. Indeed, some European Commission representatives
estimate that most of the funding is done at national level, through national
funding sources and instruments (European Commission 20243, interview with a
representative of DG AGRI 2024). As it was not possible to map every funding
source in Europe, we decided to focus on a sample of European countries: Austria,
Croatia, Denmark, Finland, France, Germany, Slovakia and Spain.. We looked at
strategies, financing instruments and the actors involved. We tried to investigate
the regional level as well, but in the end we lacked enough reliable data to perform
a robust analysis of the regional level. When possible, we performed partial
regional analyses in dedicated sections. The countries for which we found the
most regional-level information are Finland, France, Germany and Spain.

2.3.1. Design of the template for data collection

To assess the funding and governance landscape of European countries, we

decided to focus on three main aspects: strategies for agenda setting of F&FS R&l

priorities, R&I actors, and R&l funding instruments. With the analysis of strategies,
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we identified the actors leading and involved in the agenda-setting of F&FS R&l
priorities. We also examined how these priorities are set and defined, what are
their main themes, and the funding sources and instruments envisaged for the
achievement of these objectives. Looking at R&l actors, we identified who
performs the R&l activities, how they are structured and how they are funded.
Finally, the analysis of R&l funding instruments gave us an understanding of how
F&FS R&l is funded, by what type of instrument, and through which funding
sources. We also looked at who manages the funds. Consequently, to collect the
data needed, we designed a template for data collection with three main axes:
strategies for R&l agenda setting, R&I actors, and R&l funding instruments. We
conducted a workshop with T1.3 participants to have feedback and inputs before
sending the template for data collection.

The first part of the template focuses on R&l strategies. The strategies included
cover a wide range of subjects and policy areas, as long as they clearly affect or
mention the F&FS. We looked for two types of information. First, general
information about the document, such as its type (i.e. policy, strategy, law), its
policy area, the time period of application, its geographic scope (national or
regional), and the organisations leading its design and application. Second,
information about the content: objectives of the document, F&FS R&l priorities,
policy-making process, funding allocated (total and F&FS-specific when possible),
TRL targeted and, when possible, EUFORE topical scope. We propose three broad
categories of policy-making processes adapted from Kleinschmit et al. (2018).
First, the category “government’s guidance” refers to strategies that have been
mainly led or designed by a government (national, federal or regional). The
second, “experts’ consultation”, refers to strategies that have been shaped by
industry or sector experts. The last category, “stakeholders’ consultation”, refers
to a more bottom-up approach, with inputs by various actors that contributed to
shaping or designing the strategy. A mix of these categories is possible. We added
an option “Other” if none of these categories accurately described it.

The second part focuses on R&l actors. Our goal was to have a picture of the
organisations most involved in the R&l ecosystem for the F&FS. We differentiated
between R&I organisations, clusters, and training organisations following the
workshop with T1.3 participants. Not all countries have active clusters and training
organisations in the forest-based sector. We searched for general information
about each organisation, such as name, type (based on CORDIS classification for
consistency), their ownership and/or governance structure, their geographic
scope of action (national or regional) and their main research topics. We also
asked for more detailed information about funding structure, core vs competitive
funding, employment, and TRL of their activities.
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The last part focused on funding instruments. In this part, we inquired about
instruments that are either ongoing or less than 10 years old. We have chosen to
include programmes that ended less than 10 years ago because we believe that
they may still be part of the funding landscape a few years after their closure. For
example, research projects or programmes may continue for several years after
the funding source has stopped funding new projects. We looked for both general
information and information about their funding and modalities of
implementation. The general information part refers to information about their
type, who manages and funds them, their objectives, their time period, their
geographic scope, and whether they depend on a larger programme. For the
columns “type of instruments”, “implementation process” and “objectives”, we
propose pre-made categories that we identified in part from two OECD reports
on research and innovation funding instruments (Jacob 2013, Neubig et al. 2016).
We proposed 4 categories of funding instruments, and an “Other” option if none
is accurate.

- The first category is “project funding”. “Project funding” refers to a
competitive, fixed-term allocation of resources to one or several R&l
projects through a call for projects. Usually, they have specific targets or
requirements for the projects to be funded, such as themes, objectives,
beneficiaries, duration of the project, or co-funding requirements.

- The second category, “Programme or other long-term funding”, refers to
the funding of “a portfolio of projects grouped together under one theme and
conducted by a collaborating group of actors” (Jacob 2013, p. 14).

- The third category, “Grant”, describes a type of funding that allows more
flexibility and freedom of use for the recipient, and less administrative
requirements by the funder, than project funding. It can also be given to
individuals and not only projects.

- The fourth category is “Fiscal measures”. It refers to any instrument based
on taxes and fiscality, such as tax credits or tax deductions. This type of
instrument is usually targeted at R&l in private companies.

We also propose 8 pre-made categories for the objectives, based on Jacob (2013)
categorization of funding instruments’ objectives. These objectives can be tied to
individual researchers’ careers, such as “Career advancement”, which refers to
funding dedicated to support young or early career researchers, or “Career
renewal”, dedicated to more senior researchers’ skills or career opportunities.
Other objectives can be more strategic, such as “Capacity building”, to promote
the development of skills, knowledge and overall research capacities in, a specific
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field, “Internationalisation”, which are designed to encourage international
partnerships, projects and collaboration, or “Strategic research”, which aim at
advancing specific areas or topics of research and/or innovation, that are
identified as strategic or a priority by the funders (often governments or local
authorities). Lastly, some objectives can be to support collaboration with
industry or public sector, or to the commercialisation of academic research,
through support to entrepreneurship, start-ups, or technology transfer, based on
academic research results. Any of these instruments can be implemented in an
open or thematically-targeted way, and through one or several steps. This
information is treated in the “Implementation process” column. We also ask about
the type of actors targeted by the instrument, the TRL targeted, if there is any
restricted eligibility (for instance, young researchers, or specific collaboration or
co-financing), and the funding allocated.

We circulated a guidelines document and kept an example from the French case,
that INRAE overviewed, to ensure that the data collected would be consistent for
all cases. Lastly, for each part, we also asked to provide sources and any additional
comments deemed necessary.

2.3.2. Data collection process: objectives, challenges and limitations

We narrowed our analysis to a subset of eight countries. We chose these countries
for several reasons. Task 1.3 participants had the resources, capacities and
language skills to collect information from Austria, Croatia, Denmark, France,
Slovakia and Spain. To be more representative of the diversity of European forest
sectors, we decided to expand our study to Germany and Finland, and asked
relevant members of the EUFORE consortium with the capacity to do so, resulting
in eight final countries. We asked each EUFORE partner to fill in the template for
their respective countries, in order to have access to documents and online
resources inaccessible to us due to language barriers, access restrictions or other.
We sent the template and guideline document in October 2023, with an initial
deadline set to December 10" 2023.

Our objective was to have a picture as complete as possible of the funding and
governance landscape for each country. However, data collection was more
complicated than expected and completed on April 26", 2024. The delay stemmed
from a significant portion of the sought data, particularly funding information,
being inaccessible in some countries. There is no centralised monitoring of R&l
funding in any of the countries studied. A lot of the funding information is
unpublished, and identifying resource persons is not always possible.
Organisations are also sometimes reluctant to divulge this kind of information, or
do not have the exact budget knowledge of how much is spent and how. When
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the information is available, it is difficult to compare it with other countries, or
even other instruments or organisations from the same country, because funding
information is not always published with the same formatting or level of details.
For instance, the managers of a particular call for projects can publish the total
budget available for the whole call, while others can publish only the results and
the funding attributed to each project, which can enable thematic differentiation
in funding attribution that is not possible in the first case. In some countries or
organisations, thematic separation can also vary: in some cases, forestry and
agriculture sectors funding are grouped together, while they are separated in
other cases. Therefore, it can be difficult to find comparison points between
instruments, actors and/or countries. Lastly, we could not find particular policies
or instruments at regional level for all countries. Regional policies or instruments
were found only in Finland, France, Germany and Spain, with varying degrees of
information available.

This case study provides a solid overview of each country's funding and
governance landscape. However, it must be noted that the R&l strategies, actors
and funding instruments, as well as the related information collected, are not
exhaustive and that some elements may have been overlooked. A limitation of
our methodology is that it did not allow us to capture all companies doing R&l in
each country, as these activities often occur on smaller scales, in collaboration
with R&I organisations, or that the information on their R&I activities is not public.
An estimation could have been made using our CORDIS list of participants, but
there was a risk of bias towards the bigger private sector organisations that have
the financial capacity to participate in FPs projects. Therefore, addressing this
issue would necessitate another dedicated study with more resources, but having
a complete picture might still prove difficult. Expert interviews

The main objective of the interviews was to understand the agenda-setting
processes of F&FS R&l at European level, including the different steps, the actors
involved, their roles and their interactions with each other. We also sought to
complete our panorama and understanding of funding instruments, of their
scope and synergies at EU and national levels. Finally, we wanted to explore the
perceived challenges and limitations of the current R&I funding landscape for the
F&FS.

To answer these questions, we chose five main topics to design our questions:

1. What is the existing funding landscape in terms of main instruments used,
place of F&FS R&l issues, and synergies at European and national levels;

2. What are the main steps of each instrument’s agenda-setting process;

3. How strategic priorities are defined;

17



EUFORE - Deliverable D1.3.

4. Who are the main actors involved and how;
5. What is their vision of the current funding landscape in terms of coverage
of the sector’s needs and main challenges.

We targeted two main groups of interviewees: representatives of the European
Commission active in forest-based sector R& and funding instruments, and
stakeholders active at European level R&l. We reached out to 18 different people.
Of these 18, 5 were initially contacted based on their position and expertise on
European F&FS R&I or specific funding instruments, and the others were
recommended by the respondents. Additionally, 5 did not answer, 2 refused, and
2 refused and proposed other names to answer our questions. In the end, we
conducted 9 interviews. All interviewees also recommended additional
documentation and grey literature, which were incorporated into our analysis.
The list of these sources is found in the references.

Table 2. Summary of interviews

1 Research institute | European affairs officer France

2 Research institute | European affairs officer Belgium

3 Ministry European projects officer Finland

4 European Representative of the Directorate General for Agriculture Belgium
Commission

5 Forest-based Representative in charge of European affairs Belgium

sector
stakeholder

group

6 European Representative of the Directorate General for Environment Belgium
Commission

7 University Director of department Austria

8 European Representative of the Directorate General for Agriculture Belgium
Commission

9 European Representative of the Directorate General for Regional and Urban Policy Belgium
Commission

All interviews were conducted using the method of semi-directed interviews. This
method allows for in-depth exploration of respondents’ knowledge, perception
and opinion on predefined topics, with the flexibility to ask for clarification or
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more detailed information as needed. It also allows addressing relevant issues
raised by respondents that were unforeseen during the design of the questions
(Barriball and While 1994, Sauvayre 2021).

Additionally, to compensate for the reduced number of interviews in this task, we
added questions about governance and policy into the innovation interviews
conducted by task 1.2. These interviews were done in the following countries:
Austria, Croatia, Denmark, Finland, France, Lithuania, Serbia and Slovakia, as well
as a few at the European level. We then analysed the reports of the innovation
interviews, which address supporting factors and barriers to participation in
innovation, to deepen our understanding of the funding landscape and the main
challenges faced by different actors.

The interviews were conducted between July and October 2024, mostly in English
language, and some in French language. The T1.2 innovation interviews’ reports
were communicated to us in English. When we use direct quotations from
interviews conducted in French, we translate them directly into English in the text
using our own knowledge.

The interview guidelines are in Annex Ill.
3. Characterisation of the F&FS R&I European ecosystem

In this section, we describe the European R&l ecosystem of the forest-based
sector. To do so, we start by presenting the results of our literature review, in
which we identified the main types of private and public funding for research and
innovation, as well as trends and evolutions affecting the funding and governance
of today’s F&FS R&I landscape. Then, we present the main actors and funding
instruments that exist at European level to fund F&FS R&.

To characterise this ecosystem, we use throughout this section the results from
the literature review, from the database analyses and from interviews.

3.1. Literature review: trends in funding and governance

Since the 1990s, forest and forestry-related research went through several
evolutions in Europe, linked to globalisation, the construction of the European
Union, and changing societal demands. In this review, we strived to understand
how the funding and the governance of forest related R&l were affected by these
processes. Our goal is to have a clear qualitative overview of forest-related R&l
funding and governance evolutions and patterns, in order to help us formulate
and refine our hypotheses. We found a few research papers on F&FS R&l funding
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and governance, which prompted us to expand our initial scope. However, we
found more research on F&FS innovation governance.

3.1.1. Governing research and innovation activities

Based on the work of Féron and Crowley (2003), Molas-Gallart (2012) and Sergent
et al. (2018), we define the governance of research and innovation activities as
encompassing the various actors involved in research and innovation policy,
activities and management, the related processes and their relationships.
This includes R&l actors and administrative processes involved in their
management and agenda setting processes, evaluation systems and procedures,
funding and agenda setting, both within and outside of the administration of
academic research.

The definition of “innovation governance” can vary depending on the studies and
their specific contexts, but is usually more tailored to innovation studies’ specific
frameworks and research needs. In this review, we use the definition of
innovation governance of Weiss et al. (2021), who consider it to be “the way
innovation and related knowledge processes and implementation measures are
explicitly and implicitly, formally and informally arranged within an organization,
network or governmental system, with including all formal and informal external
relations” (Weiss et al. 2021, p. 3) like corporate, sector and public governance. The
concept of “innovation system”, widely used in innovation studies, is increasingly
used for the study of the governance of innovation. Innovation systems describe
the interactions between firms and a constellation of actors involved in the
innovation processes, such as research and education organizations, civil society,
or institutional and political actors. These interactions allow the system to fulfill
its functions in the innovation process, and providing financial resources is a key
support function or measure of innovation systems (Weiss et al. 2020, Weiss et al.
2021). In these systems, the role of public institutions is mainly about the
reduction of uncertainties, the management of conflicts and cooperation between
other actors of the innovation systems, and the provision of incentives (Weiss et
al. 2005).

The interaction between firms, research and education, policy, and civil society for
innovation is now described as the quadruple helix model. The three familiar
helixes of university, government, and industry are expanded in this Quadruple
Helix model to include the fourth helix of civil society. This includes users,
consumers and buyers of products and services as active citizens. Customer
needs, societal needs, culture, values as well as public discourses transported and
interpreted by the media are considered in this newly added helix on an equal
footing with the other three helices (Waidelich et al. 2022). However, the few case
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studies in the literature that deal with the F&FS sector show that the model is
underdeveloped because of the lack of involvement and participation of civil
society in innovation systems (Grundel and Dahlstrém 2016). According to
Grundel and Dahlstrom (2016): “A well-established triple helix system may be a
problem for the development of a quadruple helix system, because of the strong ties
between the actors already involved” (p. 979). Finally, some scholars propose a
quintuple helix model as a way of stressing the transformation of society and
the current economic system into becoming more sustainable (Carayannis and
Rakhmatullin 2014). The helix of natural environments underlines the necessary
socio-ecological transformation of society and economy for global challenges
such as increasing climate change. This model is already used in the F&FS policy
domain (Ketikidis et al. 2016) but has not yet been extended to the field of
knowledge production and transfer.

3.1.2. Types of public and private funding of R&l

Research and innovation funding can take many forms. For instance, it can be
stable (e.g. core funding allocated annually by a government to a research
institute) or competitive (e.g. call for projects or grants), and come from private or
public sources. In this section, we use EU and OECD reports to present the various
types of funding instruments existing and present the different arguments found
in the literature for public and private funding (Jacob 2013, Neubig et al. 2016,
Teichgraeber and Van Reenen 2022, European Commission 2024a).

Hellstrom et al. (1998a) analyse the funding of forest research as a financial
investment, from the point of views of both private companies and national public
actors. This means that the choice to fund forest research privately or publicly
depends, theoretically, on various factors such as the initial investment required,
the estimated payoff time of the investment for firms, or the level of risk, which
are incentives for private funding if they are low but disincentives if they are high.
According to this framework, a level of public funding of forestry research is
expected as forests are mostly considered a public good, and public research can
help reduce market failures and have strong positive external and distributive
effects. Additionally, fundamental research, and in general governmental or
publicly-funded research, is a prerequisite for numerous industrial activities
(Neubig et al. 2016). Investment in research and innovation can also be a way to
promote economic growth, jobs, and economic stabilisation. However, Hellstrom
et al. (1998a) still note that funding decisions are usually not solely dependent on
economic rationality, but can also depend on ideological, political, cultural,
institutional, and sometimes personal factors.
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The most common types of instruments for public research funding are
institutional funding, which often takes the form of direct budgeting support to
R&l organisations (such as salaries of employees), project funding and
programme funding (Van Steen 2012, Jacob 2013). Project funding is a fixed-term,
mostly competitive allocation of funding, usually of a short-term duration. This
funding is allocated through calls for projects that can be open or targeted to
specific beneficiaries, subjects or even expected results. On the contrary, grants
usually offer a greater degree of freedom to the beneficiaries. Programme
funding are longer-term instruments that usually are conducted by a group of
actors and include several projects, often under a common theme or objective.
Some additional instruments, such as loans, guarantees, stipends or vouchers,
can be used for smaller sums or sourcing of R&l activities. These instruments are
typically offered by public authorities. Projects, grants and programmes can be
more easily targeted towards specific policy priorities. Public authorities can also
use more indirect policy instruments to support R&l, such as intellectual property
rights, removing barriers for the workforce or specific groups of the population to
participate in R&l, promote networking and collaboration between public and
private actors, or knowledge and technology transfer.

Funding needs for innovation can be a little more specific. Several reports from
the EU and the OECD highlight the rationales behind public intervention in private
innovation (Neubig et al 2016, Teichgraeber and Van Reenen 2022). These reasons
are mostly presented as a correction of market failures, such as the divide
between social benefits of innovation and the cost shouldered by the innovative
firms (referred to as a “spillover” of results), which acts as a disincentive for firms
to invest in R&l (Neubig et al 2016, Teichgraeber and Van Reenen 2022). Other
sources of under-investment in private R&l are linked to the often high risks and
uncertainties associated with innovative activities (Teichgraeber and Van Reenen
2022), which also lead to difficulties in finding external financing options,
especially for small and young firms (Neubig et al. 2016). Weiss et al. (2005)
categorized the main categories of financial support measures that can be
provided by governments or policies to support innovation, which can be direct,
indirect, or regulatory. Examples of direct measures are grants, loans, provision
of capital, or subsidies. Indirect measures can be loans and equity guarantees for
investors, tax incentives, or interest rates, including from private financial
institutions. Regulatory and intermediation measures are designed to improve
the financing situation of private investors. This can take the form of, for instance,
changes in fiscal and legal environment or creation of link structures between
investors and entrepreneurs.

Other measures to support private investments in R&I, and more specifically for
innovation, include public procurement of innovation and R&D services, a policy
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environment that favours innovation through networking and collaboration
between actors and the removal of social barriers to innovation, government
venture capital, and tax incentives. Public procurement is a way for a government
to steer R&l activities of private actors by offering to buy the processes or
outcomes of an innovation (European Commission 2024a). Government venture
capital is @ means for public authorities to support high-risks innovation, which
allows for control of budget allocation towards policy goals. Usually, governments
implementing this instrument are specialised public financial agencies, such as
the Deposits and Consignments Fund in France (European Commission 2024a).
Lastly, tax incentives is a way to incentivise R&I activities in firms by offering tax
credits, deductions or exemptions for research, development and/or innovation
activities. These incentives can be based on expenditures or incomes, and have
modalities, which targets actors or sectors such as types of firms or geographical
location (Neubig et al. 2016, Teichgraeber and Van Reenen 2022, European
Commission 2024a).

Some discussions about the reasons behind public intervention in R&l concern
the balance between the costs and the objectives of such intervention. Besides
the objective to correct perceived market failures, public funding can be a means
for public authorities to influence and steer the R&l activities of both public and
private actors towards policy goals. This is the case, for instance, for project
funding which can target specific subjects or require specific results anticipated in
the construction of the project, or of public procurement. The main objectives
behind this are the hope that R&I results will be beneficial to society and the
economy, use R&l results for policy-making, or solve perceived challenges or
problems faced by society. However, the management of competitive allocation
of public funding, considered efficient for steering R&l activities, can be very costly
(Jacob 2013). On the contrary, tax incentives are usually less costly in terms of
management, but are easier to counter and more difficult to effectively target
(Teichgraeber and Van Reenen 2022, European Commission 2024a).

3.1.3. Evolutions of funding and governance of F&FS R&l

The publications consulted for this review pointed to several processes that
impacted the way research and innovation, including forest-related research and
innovation, are funded and governed in Europe. They can be summarised in a few
main trends:

- the internationalisation of research,
- the Europeanisation of R&l policy,
- the privatisation of research and innovation,

- therise in new imperatives for performance and impact of R&l.
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We also discuss previous research results about European funding distribution in
R&I, including in the forest-based sector, recent research on innovation
governance, as well as research on forest-based sector policy that can affect
research and innovation governance.

Internationalisation of research

Féron and Crowley (2002) studied the effects of internationalisation, or
globalisation, of research activities, on research governance. The process of
internationalisation is considered as a policy tool that can be incentivised by
public authorities, such as promoting collaboration of domestic researchers and
organisations with international ones, or encouraging research organisations to
resort to international sources of funding.

The internationalisation of research favours the use of new management and
funding techniques, growing cooperation and competition between research
organisations or universities and international funding mechanisms, and greater
autonomy of the research sector from national governments (Féron and Crowley
2003, Seppala 2004, Neave 2009, Hickey 2013), as it decreases opportunities for
direct control (Féron and Crowley 2002). It also favours the use of indirect steering
techniques by governments to influence the research sector such as incentives,
external evaluation, or competitive funding, which is described as a “governance”
mode of state intervention (Féron and Crowley 2002). In this case, the funding of
research takes three main forms:

1) basic funding of public research organisations, although at lower levels,

to ensure their functioning,

2) competitive funding, and

3) partnerships between the public and private sectors.

According to Féron and Crowley (2002), the idea is to let the private sector conduct
R&I activities without public organisations interferences when it is willing and able
to, and to allow public research organisations to conduct research perceived as
socially necessary, if the private sector does not do or fund it, and on a competitive
basis. Therefore, internationalisation can also be used as a policy lever (Féron and
Crowley 2002, 2003). Globalisation initially had a greater impact on the forest
industry than on forest research, but forest research institutions were also
eventually subjected to international competition (Seppala 2004). The
consequences of globalisation on forests and timber trade indirectly affected
forest research as well. For instance, new international regulations for biodiversity
conservation, or invasive species, were reflected on research fields and themes
(von Teuffel 2011).
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Europeanisation of research and innovation policy

In addition to the context of globalisation, the European integration process also
significantly changed the F&FS R&l sector in Europe. In general, there has been an
increase in the role and influence of European policies on member states. This
process has been theorised under the name “Europeanisation” and refers to its
impacts on the domestic development and structures of European countries, such
as policies, beliefs, procedures or norms, as well as the convergence towards
common models at the European level (Pabian 2009, Musselin 2009, Maassen and
Musselin 2009). Overall, the European integration process resulted in a
reallocation of power between different levels of authorities, to the benefit of the
EU, regional and local authorities, as well as public and private networks, which
consequently eroded central governments’ authority (Veiga and Amaral 2009).
While European institutions can enact binding legislation, strategies relevant to
the R&I sector have also been implemented through governance mode of
coordination or soft law tools, such as the open coordination method (Veiga and
Amaral 2009).

These efforts have primarily been based on funding redistribution across Europe
and various directives, strategies and processes at European level, such as the
Bologna Process of 1998 and the Lisbon strategy of 2000. The goal of these
processes was to create a European Higher Education Area and a European
Research Area (ERA) (Maassen and Musselin 2009). Overall, higher education
dynamics shifted towards external control (external evaluation mechanisms,
professionalisation of management) and increased market-like competition
between universities. This affected the governance structures, the funding and
the organization of the various functions of universities, such as research (Massen
and Musselin 2009). This is relevant especially as a large part of forest research in
Europe was then conducted within universities (Hellstrom et al. 1998b).

For the research sector, this movement can be traced back to the 70s, with the
creation of the first Community research programmes (Reillon 2017), and globally
with various efforts to create a common research policy. Today, the European
Commission funds R&l through its framework programmes for research and
innovation (FP for R&l), which are strategic and financial tools with the objectives
to implement EU policies and reduce the fragmentation of European research.
Since their creation, they have had a continuous increase in their budget, a
widening of their scope, and a strengthened focus on innovation. These
programmes, the latest being Horizon Europe, have increasingly included
activities and actors involved in the innovation process, as well as relied on
diversified funding instruments. Additionally, other instruments and strategies
related to innovation have been adopted at EU level throughout the years, such
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as the Europe 2020 strategy, the Research and Innovation Strategies for Smart
Specialisation (RIS3) or the Innovation Fund.

These strategies and policies had in common a focus on the facilitation of
innovation as a driver of growth and an overarching policy objective and priority.
Improved access to funding for R&l was a goal of the Innovation Union policy
(Reillon 2017), and the European Commission encouraged, through the RIS3, the
design of national and regional R&l strategies to better target adequate funds for
innovation support (Schlater 2016). However, the diversification of instruments,
as well as the focus on “excellent science”, are thought to make the funding
landscape more complex and increase the concentration of capacities and efforts,
which result in a new fragmentation for European R&l (Reillon 2017), which can
affect an already rather fragmented forest research sector (von Teuffel 2011, Di
Matteo et al. 2015). However, some researchers found that access to EU funding
was a factor in increasing R&l capacities, for instance in central and eastern
European countries, and in the diversification of funding sources and competitive
funding (Radosevic and Lepori 2009).

Privatisation of research and innovation

The internationalisation of research increased competition between researchers
and between research and innovation institutes, both for funds and job positions,
and led to more interactions and involvement of industries and users of research
with research actors. This can be understood as a form of privatisation of
research. Hellstrom et al. (1998b) proposed a framework for understanding the
privatisation of research in the forest sector. They explain the trend towards
privatisation for three main reasons: 1) the increasing scarcity of public funds and
the need to reduce their use, 2) the need to increase productivity and efficiency
of research, and 3) the desire to foster innovation by increasing interactions
between producers and users of research. The authors also noted that at the time,
R&D funding in forestry was increasingly being used as an instrument for forest

policy.

Privatisation can take three main forms according to Hellstrom et al. (1998b): 1)
by “increasing the share of (private) contract research” (Hellstrom et al. 1998b, p.1),
which is expected to affect the funding structure of the research organization and
its efficiency; 2) by privatising the ownership structure of the research
organization; 3) by increasing the involvement of private entities in the “decision-
making in science policy and in the government of research organizations” (Hellstrom
et al. 1998b, p. 1). One of the central beliefs of privatisation and new R&l policy
design was that private funding created more efficient and productive research,
and that the public sector was inefficient (Féron and Crowley 2003). However,
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there is a lack of “support from theory or practice that decreased public funding of
most forestry research would be compensated by increased private funding”
(Hellstrém et al. 1998b, p. 9). Additionally, a case study of Norway in the 1990s
showed that some research institutes became unable to maintain a sufficient level
of basic research to maintain their scientific skills due to a lack of funding, and
that the quality of research became less of a priority for user-oriented research
(Hellstrém et al. 1998a). There was also some empirical evidence that this created
problems of decreased freedom and objectivity of research to some degree
(Hellstrom et al. 1998a). The decrease of national public funding and increase of
private funding can also result in more fluctuations and instability of the total
funding due to susceptibility to business cycles, which may cause a risk of long-
term underfunding of fundamental research (Seppala 2004). Overall, the study of
Hellstrom et al. (1998b) concluded that privatisation has been successful in
improving user-producer interactions, and that some of the problems associated
with it could be solved either by changing the form of privatisation chosen, or by
implementing strategies to promote research productivity without privatisation.
Privatisation can also take the form of more private organizations being funded
by public funds, which can blur the distinction between what constitutes private
and public research (Ellefson et al., 2007). To our knowledge, these results have
not been recently investigated in the literature.

Another trend related to privatisation is the growth of business-like processes in
research and innovation management. The nature of funding sources and
instruments for research and innovation has evolved, with less stable core
funding and public funds, and an increase in the competition for funds, with
competitive and conditional funding, mostly through projects funded by calls for
projects and more evaluation processes (Féron and Crowley 2003, Hickey 2013).
Instruments such as cooperative arrangements like public-private partnerships
and private sector joint ventures, also became more common (Ellefson et al.
2007). The increase in public-private cooperation is a trend that was also noticed
in innovation governance studies (Weiss et al. 2021). Evaluation processes are
increasingly based on output indicators and controls, such as the number of
publications, which have been criticised as not well-functioning for the research
sector (Osterloh 2010, Hickey 2013, Fallon 2015). Féron and Crowley (2003) also
noted a shift from “public administration” to “public sector management” (Féron and
Crowley 2003, p. 373), close to New Public Management processes. This change in
research management led to new modes of actions, such as “selective
privatization of specific functions; creation of quasi-autonomous executive
agencies; public/private partnerships; and the introduction of new management
techniques” (Féron and Crowley 2003, p. 373). In fact, the rise in competitive
allocation of funds also led to the creation of independent and public funding
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agencies tasked with the allocation of funds for R&l. It is the case in France, with
the National Research Agency created in 2005, as well as in most central eastern
European countries since the mid-1990s (Radosevic and Lepori 2009). The funding
landscape is also more complex and fragmented, which can make it difficult for
researchers to know precisely what funding sources and instruments are
available to them (von Teuffel 2011). There are also concerns among some
researchers that the shift in the research environment towards more business-
like funding rules in the public sector also brings the risk of research becoming
increasingly results-oriented and short-term (Seppala 2004).

In general, studies point to an increased involvement of the private sector in the
research sector, motivated by a need to reduce public spending and to foster
innovation, as well as an increased capacity of governments to steer and orientate
research activities outside of legal regulation, including in forestry research (Féron
and Crowley 2003).

New imperatives of R&I policy: performance and social impacts

The R&l sector faces growing demands for accountability, evidence-based policy
and research utility, coming from both civil society and policymakers, including at
European level.

Studies from the 1990s already mentioned a desire to improve the link between
producers and users of research results, in order to promote the exchange of
knowledge necessary for innovation (Hellstrom et al. 1998a, 1998b). This
translated into an increase in the demands for more inclusion of societal and
policy needs into research. Recently, the EU's most recent FP for R&l have all
included funding opportunities designed to “tackle” societal challenges. These
requirements are driven by the perceived need to support policy-making with
scientific evidence (or evidence-based policy) to address complex issues such as
climate change or biodiversity, which includes forest research (Paivinen et al.
2023).

Additionally, for publicly-funded forest research, governments often want “public
value” from research results, meaning that they want research producing outputs
“useful to public policy” to “increase the social legitimacy and credibility” of research
(Hickey 2013, p. 6). Overall, there is increasing focus on the policy and societal
benefits of publicly funded science and research, including forest research, and
how to enhance its legitimacy and positive impact on society and public policy.
Behind these demands, there is an idea that “only good and ‘useful’ research
deserves funding” (Féron and Crowley 2003, p. 381). These new imperatives are
also linked to increasing demands of policy makers to evaluate the performance
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and results of their policies, including R&l policy (Fallon 2015). Research and
innovation became a “key strategic area” for national and European-level policy, as
a driver of competitiveness, of the knowledge-based economy and a part of
innovation systems (Enders and De Boers 2009, p. 165). This resulted in demands
for knowledge transfer to economic and industrial sectors and users of research
results, and the prioritisation of “technologically promising” research (Enders and
De Boers 2009, p. 164), with application potential.

Lastly, the trend towards an increased integration of societal issues and concerns
in research and innovation activities, and in policy, has led to an appeal for more
inclusion of civil society actors as stakeholders of various R&l processes. It also
changed funding patterns and instruments, to account for these new demands of
accountability and utility. The new management and funding techniques
discussed above, such as competitive and conditional funding, and evaluation
processes, are also used for steering research agendas towards those aims and
to prioritise research considered useful and with application potential (Féron and
Crowley 2003, Enders and De Boers 2009).

Trends in forest-based sector policy: fragmentation and domination of traditional
actors

We make the hypothesis that evolutions in the European forest-based sector and
related policy, even if not directed at R&I, affect R&l governance. For instance,
Sergent et al. (2018) found that, at European level, there is an overall tension
between “traditional” forest management, focused on timber production, and
“new beliefs related to sustainable development and multifunctionality” (Sergent et al.
2018, p. 968). Moreover, new policy instruments have been implemented in the
forest-based sector, towards more steering mechanisms and exchange of
information (Sergent et al. 2018). New modes of governance in the European
forest-based sector are shaped by “macro political ideas related to sustainable
development and good governance principles” as well as the development of neo-
liberal ideology (Sergent et al. 2018, p. 974). This resulted in an evolution of the
policy paradigm in the forest sector, towards more complex management goals,
a less strict logic of policy action, as well as a questioning of the political legitimacy
of the involvement of the state in forest policy. However, there is still a diversity
of governance arrangements that are primarily explained by national policy
characteristics. Additionally, the authors note a persistence of traditional modes
of governance and policy regime, and in most European countries the State and
its agencies are still considered the dominant and most powerful political
authorities in the forest sector (Sergent et al. 2018).
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Sotirov and Arts (2018) show that the forest policy field is considerably
fragmented into other policy fields. This is partly due to a lack of integration of
forest policy, which Winkel and Sotirov (2016) attribute to two main factors. First,
forest-related issues are dealt with in a variety of non-forest sectoral policy fields,
such as bioeconomy, conservation or bioenergy, which can have contradictory
objectives. Second, forest-specific policy documents often contain competing
objectives. Additionally, while these different policy areas often agree with the
objective of integration, they often have an interest in maintaining sectoral
boundaries. Therefore, forest-related policy objectives are defined in several
other sectoral policies in the pursuit of their own sectoral objectives, which means
that forest policy objectives are therefore largely subordinated to and determined
by processes that take place outside the arenas specific to the forest community
(Sotirov and Arts 2018). Sotirov and Arts (2018) state that objectives of
multifunctional and sustainable forest management are often not implemented
in practice, and that economic logics continue to guide forest management
practices. Furthermore, new public policy objectives and sectors, such as climate,
bioeconomy or bioenergy, reinforce economic logics by placing new emphasis on
wood production and productivity. Finally, the dominant actors in the sector
continue to belong to the “traditional” forestry sector, which has strong links with
public authorities, forest owners and industries. This is due to their success in
reframing new integrative paradigms in a way coherent and aligned with their
own objectives, interests and values (Sotirov and Arts 2018).

Results of some studies on R&I funding distribution

We found two scientific articles that examined funding distribution in European
R&l, one focused on regional and sectoral funding in the overall R&I funding (Piro
et al. 2024), and another focused on forest bioeconomy research (Lovri¢ et al.
2020).

Piro et al. (2024) analysed the funding distribution from EU FP for R&l between
2007 and 2020, by NUTS-2 European regions, as well as compared higher
education vs private sector funding, with regards to the intensity of research
activity and research staff, EU policies, and regional development levels. The
authors found that funding from EU FP for R&I towards higher education
establishments was “concentrated in affluent parts of Europe” (Piro et al. 2024, p.
1513), namely the highly urbanised regions of Western Central Europe, as well as
Scandinavian regions. Comparatively, southern and eastern regions, including
most French regions, were less able to attract funding for higher education
establishments. They found different results for funding to the private sector,
which has been increasingly directed towards southern European regions, mostly
the Mediterranean regions. Scandinavian and Baltic regions also perform highly
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in terms of private sector funding. The authors argue that these two results are in
line with some EU policies, respectively the focus on excellence of the FP for R&l,
and the EU cohesion policy. However, they also found that most Eastern European
regions were “increasingly less capable to attract funding” (Piro et al. 2024, p. 1513)
from EU FP for R&I. These results are not specific to the forest-based sector but
includes all of R&l funding allocated through the FP for R&l.

Lovri¢ et al. (2020) studied the funding distribution for European forest
bioeconomy research using FP for R&I, European Research Area and self-reported
data between 2008 and 2018. The authors define forest bioeconomy research as
encompassing almost the entire forest-based sector, including forest ecosystem
services, forest management and wood-based industry, industrial processes and
products. This differs from the dominant perspective in Europe which focuses on
biotechnology, bioenergy and cascade use of resources, and tends to see forestry
primarily “as an industrial production site” (Lovri¢ et al. 2020, p. 9). It is however
relatively close to the EUFORE scope, which includes in addition social, economic
and policy aspects of the F&FS. Consistent with this dominant perspective, the
authors found that among the thematic categories of forest systems, forest
biomass and raw materials, primary processing and secondary processing, the
most funded topics were related to bioenergy, biorefinery and overall secondary
processing of wood. They also noted a concentration of funding in terms of
projects and organisations. Most of the funding was allocated to a small group of
organisations located in the North-West of Europe, while three-quarters of the
participants only participated in one project. Additionally, the largest number of
projects received relatively small amounts of funding, while a small number of
projects received a very high amount of funding. Overall, private companies
received a large share of funding, most importantly in primary and secondary
wood processes projects, and were the preferred cooperation partners of most
organisations, which the authors consider a sign of openness towards innovation.
However, most highly funded private companies had very low levels of
participation, which is the opposite for research and higher education
organisations. Moreover, the authors noted a lack of integration of research
between topics, which can hinder innovation, and a tendency for intra-regional
cooperation, especially in Northern Europe, which can increase the concentration
of funding and research activity.

Focus on innovation governance

As innovation has been increasingly included in the framing of research
programmes, literature specifically dedicated to innovation studies increasingly
used the notion of innovation systems to study innovation governance.
Innovation is understood as a complex and dynamic process, with constant
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interactions between firms and industry, research and education, institutional
and political actors, and civil society (Weiss et al. 2021). Forestry innovation
systems are increasingly understood as regional systems, with regional
programmes and actors influencing its outcomes, partly due to European policies
which push for regional R&l strategies (Schluter 2016, Reillon 2017, Weiss et al.
2021). Regional innovation is seen as an opportunity for regions to promote
regional growth and employment. There is also greater inclusion of civil society
and societal preoccupations, due to concerns about climate and environmental
issues, and for democratic purposes (Grundel and Dahlstrém 2016, Weiss et al.
2021).

The trend towards an increased integration of societal issues and concerns in R&I
activities and policies led to more inclusion of civil society actors as stakeholders
of R&I processes. It also changed funding patterns and instruments. However,
several studies noted a lack of institutional support for forestry innovation
systems that hinders its innovation capacity. One possible explanation is that the
forestry sector is considered a traditional, mature and “low-tech” sector, mostly
made of labour-intensive SMEs (Weiss et al. 2017). While these sectors are not
necessarily less innovative than “high-tech” industries, they are usually less
targeted by innovation support measures (Hirsch-Kreinsen 2008, Sipikal et al.
2017, Weiss et al. 2021). Additionally, a recent European Commission report found
that most private R&D investments are concentrated in “mid-tech” and high-tech
sectors (European Commission 2024a). Innovation in the wood industry is mostly
conducted in technological centres and national research institutes, rather than
within firms, which have a low level of R&D capabilities in terms of funding,
physical and intellectual capabilities, and interactions with other actors and
sectors (Weiss et al. 2021).

More specifically, there is a lack of support for the early stages of innovation
development in forestry (Weiss et al. 2005), and of institutional support more
generally, which has been pointed as a key condition for innovativeness (Ludvig
et al. 2020, Weiss et al. 2021, Mann et al. 2022). Some specific types of innovation
also face additional lack of institutional and financial support, such as social
innovation or innovations that have low-profitability (Ludvig et al. 2020, Mann et
al. 2022). Most of these innovations also rely on new governance processes and
mechanisms to be implemented, for instance more collaborative and bottom-up
processes, organisational or institutional changes, or new governance structures
(Ludvig et al. 2020, Mann et al. 2021).

LITERATURE REVIEW - MAIN RESULTS
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There are difficulties to follow the quadruple helix model in the F&FS
sector because of the lack of involvement and participation of civil society
in innovation systems, which is sometimes due to the strong ties between
university, government and industry.

At the European scale, the diversification of instruments, as well as the
focus on “excellent science”, are thought to make the funding landscape
more complex and increase the concentration of capacities and efforts,
which result in a new fragmentation for European R&l.

There is an increased involvement of the private sector in research,
motivated by a need to reduce public spending, to foster innovation, and
an increased capacity of governments to steer and orientate research
activities outside of legal regulation, including in F&FS R&.

The new management and funding techniques, such as competitive and
conditional funding, and evaluation processes, are used by public
authorities to steer research agendas towards R&l considered useful,
with application potential and to achieve policy goals.

Studies on R&I funding distribution in Europe found a concentration of
funding towards highly urbanized regions of Western Central Europe, as
well as Scandinavian regions. More specific to the F&FS, there is a lack of
integration between topics, which can hinder innovation, and a tendency
for intra-regional cooperation, especially in Northern Europe, which can
increase the concentration of funding and research activity.

Most forest bioeconomy research projects funded in the EU were related
to bioenergy, biorefinery and overall secondary processing of wood,
which is consistent with the dominant perspective on bioeconomy in
Europe which emphasize biotechnology, bioenergy and cascade use of
resources.

Innovation in the wood industry is mostly conducted in technological
centres and national research institutes, rather than within firms.

There is a lack of support for the early stages of innovation development
in forestry and some specific types of innovation face additional lack of
institutional and financial support, such as social innovation or
innovations that have low-profitability.
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3.2. The main actors, funding instruments, and their
characteristics at European level

In this section, we present the main actors and funding instruments involved in
forest-based R&I funding and governance and their synergies.

3.2.1. Main actors at European level

Through documentation and interviews, we identified the main actors involved in
forest-based sector R&l at the EU level. These actors are not presented in order
of importance.

First, the European Commission, and more specifically DG AGRI, is responsible
for the programming of forest-based sector R&l topics within FPs for R&l. The
European Commission also funds and/or manages other funding instruments,
such as the LIFE programme, and the Innovation Fund. The Innovation Fund is
funded through the EU carbon trading market and tasked with supporting the
development of innovative technologies and flagship projects in the fields of low-
carbon technologies and processes, more specifically in energy-intensive
industries, and products for carbon substitution, in the energy, mobility and
building sectors. The Commission is also involved in funding and managing
funding instruments co-financed with member states, such as the Interreg
programme and EIP-AGRI operational groups. Overall, several DGs are involved,
to various extent, in the governance of funding instruments used to fund forest-
based sector R&l: DG RTD, DG AGRI, DG ENV, DG CLIMA, DG ENER, DG JRC, DG
GROW and DG REGIO. The European Commission uses a variety of sources to feed
into its programming process, both formal and informal, such as project results
or organisations' position papers. It also offers regularly open stakeholders
feedback opportunities, as well as open consultation processes in which any
European citizen or organisation can participate. While this is overall considered
a good mechanism as it offers a chance for everyone to be heard, it is difficult to
assess how wide the participation effectively is, in terms of awareness of these
processes and capacity to actually participate. Additionally, to be taken into
account, contributions must have solid knowledge and justifications, which can
restrict the number of contributors actually heard.

The Standing Committee on Agricultural Research (SCAR) is a European
committee tasked with giving R&I policy advice for the European Research Area.
It has several thematic strategic working groups, including the strategic working
group on Forest and Forestry Research and Innovation (SCAR Forest) which is
relevant and active for F&FS R&l. It involves delegates of EU Member states
ministries primarily responsible for agriculture and forestry, representatives of
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member states’ research organisations and institutions, and representatives from
the European Commission, mostly its Secretariat, DG RTD and DG AGRI. It also
includes observers, which are representatives of non-EU candidates and
associated countries. We note that not all SCAR Member States are members of
the SCAR Forest, such as Bulgaria and Denmark.

EU Member States, through their ministry delegates, are also very active in
forest-based R&l governance. For instance, they are strongly involved in the
programming of FP for R&I. They also co-fund several instruments such as
Interreg and EIP-AGRI, and can implement policy measures to support R&I
organisations in their participation at EU level R&I. Additionally, they also
implement national strategies and funding instruments for forest-based R&l,
which represent the larger share of R&l funding: a recent European Commission
report found that in 2021, all sectors included, the FP for R&I accounted for only
9.2% of overall public R&l funding and 3% of total R&I funding in Europe (European
Commission 20243, p. 52).

The European Forest Institute (EFI) is an international organisation established
in 1993 by European states. Its highest decision-making body, the EFI Council,
consists of member country’'s representatives. Its members are primarily from
European countries, including non-EU member states, and F&FS stakeholders and
R&l organisations. EFI's main objective is the provision of policy support on forest-
related issues. It also conducts its own research, has dedicated research strategies
and research programmes, and offers grants for networking and capacity-building
for forest-related research, mobility and young professionals.

Besides these public organisations, stakeholders also participate in European
R&l governance, often through European associations or networks that bring
together national actors at European level. For instance, the Forest-based sector
Technology Platform (FTP) is a stakeholder group representing the forest-based
sector industry in Europe. Its main activities are the definition of the sector’'s R&l
needs, the development and implementation of a strategic R&l agenda, and the
participation in key European-level advisory and expert groups, with a focus on
funding, competitiveness, sustainability and innovation. Recognised by the
European Commission, it brings together private ? stakeholders from the forest-
based sector, such as associations and industry representatives, industrial
clusters and large European companies. Some FTP members are European F&FS
umbrella organisations. These organisations can represent forest owners, such as
the Confederation of European Forest Owners (CEPF) for private forest owners’
national organisations, and the European State Forest Association (EUSTAFOR) for
national state forest agencies, companies and enterprises. There are also industry
organisations, such as European Confederation of Woodworking Industries (CEI-
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Bois) for the wood industrial sector, or the Confederation of European Paper
Industries (CEPI) for the pulp and paper industries. Innovawood, the European
Network for Wood Research, Innovation and Education, is also involved in EU-level
programming processes.

We noted that some types of actors were not considered prominent in European
F&FS R&I governance processes. Notably, research organisations and
universities were not cited as formally involved in European programming
processes in the interviews. However, they are involved in organisations that are
themselves involved in governance processes, such as EFl or SCAR Forest, and can
communicate their positions through position papers. They are also among the
most active participants in the EC's open consultation processes. Additionally,
NGOs were overall not considered prominent participants.

3.2.2. Framework programmes and Horizon Europe

The framework programmes (FP) for research and innovation are the primary
instrument for research and innovation funding in the EU, including for the forest-
based sector.

The programming process of FP for R&l follows a “cascade logic” (Interview with a
representative of DG AGRI 2024), with several levels of agenda setting, with
different actors and at different time frames. Its objective is to ensure an “EU-
level added value” to R&l projects, which means funding R&I projects that
are relevant to EU policy and objectives, through collaboration and focus on
European level challenges. The Commission’s stated objective is to accommodate
as many needs as possible, to avoid favouring specific subjects or member states
over others and ensuring that no member state or stakeholder feels left out.
Improving the EU competitiveness and solving EU environmental, societal and
climate issues are also key objectives.

The first level of programming is the legal base, the legislation that defines the
main framework, structure and areas of intervention of the FP. It is connected to
the multiannual financial framework of the Commission and to EU policies, but
with no strategic objectives defined.

The second level is the strategic plan, usually divided into two programming
periods of 3to 4 years. It is coordinated by DG RTD, in cooperation with other DGs
and Member States through a committee that meets several times a year, the
Strategic Programme Committee. The objective of this plan is to operationalise
the legislation. For instance, in Horizon Europe it defines key strategic orientations
and expected impacts of Pillar II's thematic clusters, focused on global challenges
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and cooperative R&l (its Cluster 6 ‘Food, Bioeconomy, Natural Resources,
Agriculture and Environment' including F&FS).

The last level is the work programme, the short-term implementation of the
strategic plans, usually for one to two years periods. It lists the funding
opportunities through which the expected impacts will be achieved.

Some funding schemes are more prescriptive than others. In Horizon Europe,
Pillar 11 activities, dedicated to “Global Challenges and European Industrial
Competitiveness”, have thematic calls with stated objectives that applicants must
meet. Its calls are grouped in thematic clusters and missions. Pillar | activities,
dedicated to “Excellent science”, are more open, with competitive grants for
scientific mobility, infrastructure and frontier research to foster excellence in
science, researchers and to get scientists’ new ideas. Its main funding
instruments, targeted at single researchers, are the Marie Sktodowska-Curie
Actions (MSCA) mobility grants and the European Research Council (ERC) grants
for excellent basic science, as well as funding for research infrastructures. In Pillar
Ill, “Innovative Europe”, dedicated to innovation and projects closer to the
market, there are topics and expected impacts defined, but in much broader
terms. The main funding instruments of Pillar Il are European Innovation Council
(EIC), the European Institute of Innovation and Technology (EIT) and the European
Innovation Ecosystems (EIE). The EIC provides funding opportunities to support
breakthrough innovations, while EIT and EIE are designed to strengthen
innovation ecosystems, skills and market diffusions.

Both Pillar | and Il are more bottom-up, with little to no thematic priorities. In
Pillar I, Member States define funding opportunities with the Commission within
cluster programme committees, with the objective of identifying knowledge gaps
and needs for innovation implementation. Three types of actions can be funded:
Research and Innovation Actions (RIA), Innovation Actions (IA) and Coordination
and Support Action (CSA), depending on the needs of specific areas. Lastly, all calls
are competitive, with no favouring of regions or sectors that might have particular
needs. However, the European Research Area Committee (ERA) dedicates
activities and funding towards reducing the R&l divide between European
countries, mostly through capacity building in member states less active in
research and innovation at EU level.

The FP for R&l can also implement new long-term funding instruments with
more focused objectives, such as partnerships. Several of these instruments are
dedicated to or include in their scope the forest-based sector. Each has their own
agenda setting process, objectives and strategic research and innovation
agendas, with priority topics and calls for projects. Most of these partnerships are
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built on previous consortia existing under Horizon 2020. There are three
implementation modes of European Partnerships.

Some partnerships are co-funded, which means that their consortium is
composed of the EC, EU member states and public authorities and funders. This
is the case for the upcoming Partnership on “Forests and Forestry for a
sustainable future”, and for the running Biodiversa+ partnership which is
dedicated to biodiversity R&l, including forest biodiversity.

There are also co-programmed partnerships between the European
Commission and industrial partners or consortia that focus more on innovation
and have activities closer to the market. For instance, the Built4People
partnership, dedicated to sustainable and circular construction, includes wood
construction in its scope. The Made in Europe partnership, a manufacturing
partnership, includes the manufacturing of wood products, paper and paper
products, as well as the construction industry. Lastly, the Processes4Planet
partnership is dedicated to the process industry, which is the production of
manufacturing materials, such as paper, chemicals, or processed wood, from raw
material resources such as wood.

The third implementation mode is institutionalised partnerships, which require
long-term collaboration with private (article 187) or public (article 185) actors, a
high degree of integration, as well as specific legislation and structures to be
implemented. For instance, the Circular Biobased Europe Joint Undertaking (CBE
JU, article 187 initiative) is a public-private partnership aimed at strengthening the
European bioeconomy sector.

There are also regional programmes, such as PRIMA, an institutionalised
partnership (article 185 initiative) for R&l in the Mediterranean region, and the
BioEast initiative from Eastern European countries on bioeconomy R&l, which is
currently funded through an Horizon Europe CSA.

All of the instruments presented here, while not solely targeted to the forestry
and forest-based sector, offer funding opportunities for R&l projects related to
the sector, and can therefore be considered as separate funding instruments for
F&FS R&l.

3.2.3. LIFE programme

The LIFE programme is a funding instrument managed by the European
Commission, that aims at funding innovative projects that deal with
environmental and climate action and the green transition. It is the only European
instrument specifically dedicated to these issues. Its main priorities are the
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transition towards a sustainable and inclusive economy, environmental
protection and climate change mitigation and adaptation. It can fund projects at
several scales, local, national or transnational. LIFE is also a much smaller
instrument than Horizon Europe, with its budget being only about 1% of Horizon’s
budget.

LIFE is a co-financing instrument: for most projects, it provides a grant that funds
a maximum of 60% of eligible costs, which means that participants must fund the
remaining 40%. Besides this type of grant, which represents the most important
part of the budget allocation, there are several other sub-types of instruments
available, ranging from policy implementation, technical assistance, coordination
and support actions, to operating grants for non-profit entities.

The objective of LIFE's agenda setting process is to support the green transition
through innovation, and to meet current and future policy and legislations
priorities on the subject. It is made of several steps. First, the LIFE regulation lays
out its overarching priorities, objectives, budget and functioning rules for the
duration of the EU multiannual financial framework 2021-2027. Then, budget use
is programmed through two multi-annual work programmes, one from 2021 to
2024, the other from 2025 to 2027. The objective of the LIFE agenda setting
process is “to get projects that can meet the new policy and legislative priorities.
Not only the ones that are now on the table, meaning in terms of, for example,
legislation, but also the future ones” (Representative of the DG ENV, European
Commission). This prospective aspect allows some LIFE projects to test solutions
before proposing or integrating a legislation or policy. Priorities are first defined
by the European Commission departments responsible for LIFE, which are DG
ENV, DG CLIMA and DG ENER, more specifically by the staff responsible for policies
and legislation. Then, they present the first draft to member states and associated
countries representatives within the LIFE committee, to discuss and finalise the
priorities. A small part of the annual budget is dedicated to specific annual
priorities that were not foreseen at the beginning of the agenda setting period.

LIFE finances “innovative” projects, but not “research” projects. It can finance
projects in which there is a small research component if it is necessary to reach
its objectives. Innovation is considered a key component and requirement of LIFE
projects. LIFE funds different types of innovation: best practices for nature and
biodiversity, innovative management practices, technological solutions, or testing
of research results. In LIFE's framework, innovation is both geographical and
sectoral, which means that innovative can refer to a solution new to the state-of-
the-art of both the member state and the sector. The reason it focuses on sectors
related to the environment and climate is because it is more difficult for
innovation in these sectors to be remunerated, have commercial and market
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value, or quick return on investments, even when they are necessary to advance
or accelerate the green transition. LIFE is designed to support innovation in these
sectors, to alleviate or be a solution to these difficulties, and be a catalyst for
environmental and climate action into policy and practice. It focuses on the gap
between research results and large-scale deployment of innovative solutions,
such as demonstrations and pilot projects or dissemination of best practices.

As LIFE is a bottom-up instrument, the priorities are broad, not very prescriptive,
and stable during the entire duration of a work programme. The projects funded
are considered by the funders the best of all projects submitted, particularly in
terms of which will have the biggest impact. This means that there is no fixed
share of the budget dedicated to the F&FS, but that all grants are technically open
to F&FS projects.

3.2.4. EIP-AGRI

The European Innovation Partnership for agricultural productivity and
sustainability (EIP-AGRI) is a Common Agricultural Policy (CAP) partnership. It is
part of the EU CAP network, which is a common framework aimed at stimulating
innovation and knowledge exchange in the fields of agriculture, forestry and rural
areas, towards the bridging of research and practice. Through this, the European
Commission promotes the interactive innovation model, which puts practitioners
at the centre of R&l activities and results, in order to have more impact in practice
and to better solve practitioners’ problems.

The EIP-AGRI groups two separate funding streams. The first consists of multi-
actor approach projects funded under EU Framework programmes for R&I, which
are transnational and focus on involving the beneficiaries of the research results.
The topics for which this approach is required are decided by the European
Commission Directorate-General for Agriculture and Rural Development (DG
AGRI). The second type of projects are operational groups. Operational Groups
(OGs) are an instrument used to fund local, bottom-up innovation projects that
help to solve problems encountered by practitioners. Member states decide freely
if and how they want to implement and fund OGs, through their respective
national CAP strategic plans. Participants have usually more freedom to establish
their projects based on their needs.

In operational groups, there are no European or national-level agenda setting or
specific requirements as in Horizon Europe. The Commission is promoting,
through OG, the interactive innovation model, which puts practitioners and their
needs at the centre of the project, involve them for its entire duration and make
them co-owner of the results. The expected objective of this method is to achieve
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bigger and quicker impact of innovation in practice, with the idea that
practitioners would be active in the adoption, use in practice and dissemination
of the results. Therefore, the only requirement for OGs is that projects must
associate practitioners and researchers, and must centre the practical needs of
practitioners. They are however limited by how many OGs their respective
member states decide to fund, and how much funding is made available.
Operational groups are, on average, smaller projects in terms of funding
compared to LIFE or Horizon Europe projects.

Besides innovation projects funding, EIP-AGRI also has a knowledge and
innovation support facility for training, advisory, and knowledge sharing. This
facility, implemented through the EU CAP network, which supports the
implementation, evaluation of CAP strategies and knowledge and innovation
dissemination, also has networking and communication responsibilities, such as
research results dissemination. It also helps to bridge the two funding streams, of
OGs and Horizon multi-actor projects, together. Member states can also decide to
implement such innovation support services through their CAP strategic plans.

3.2.5. Interreg programmes

Interreg is an instrument dedicated to cooperation in the EU. It is part of the EU's
Cohesion policy and funded under the European Regional and Development Fund
(ERDF), whose objectives are to foster integration and development of territories,
including regions that are more peripheral. Therefore, the objective of Interreg
programmes is both cooperation and meeting the needs of all territories of
Europe. This includes research and innovation projects, but they represent a
minority of projects.

Interreg is divided into several individual Interreg funding programmes, and the
funding is managed both by the European Commission and by local managing
authorities. There are several types of Interreg programmes. Cross-border
cooperation programmes, which take place in regions located across a border,
usually smaller areas, such as the Interreg Bavaria-Czechia, which integrates
border districts in Bavaria, Germany, and in Czechia. Transnational programmes
are dedicated to larger geographical regions, such as the Interreg Danube Region,
which encompasses whole countries and regions all along the Danube river basin,
from Ukraine to Germany. Interregional programmes have less restrictions over
which areas to include and usually focus on policy learning and development, and
exchange of experience, such as the Interreg Europe which includes all 27
Member states as well as Norway and Switzerland. Lastly, the last strand of
Interreg is dedicated to cooperation in the Outermost Regions, usually overseas
regions such as the Interreg Caribbean Space that includes overseas regions and
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territories of France and the Netherlands, and neighbouring Caribbean countries.
The geographical division of Interreg is proposed by the European Commission at
the beginning of each 7-year agenda setting period, after a consultation process
targeted at Interreg programmes in place, their stakeholders and citizens.

There is no overarching agenda setting, the actual agenda setting and calls for
projects are done within each Interreg programme. However, some broad
Cohesion policy objectives must be followed: “Competitive and smarter Europe”,
which is the policy objective in which R&l projects can be funded, then Greener
Europe, “More connected Europe”, “Social and Inclusive Europe”, and “Europe
closer to citizens”. There are two additional policy objectives specific to Interreg,
which are “Safer Europe” and “Better Cooperation and Governance”. The specifics
of which areas and actions are funded and how much, are defined at the level of
each Interreg programme, depending on their particular needs, with both the
European Commission and the local managing authorities. Once the budget is
pre-established, the implementation is fully up to the local managing authorities,
with possible monitoring and advice from the Commission.

For the 2021-2027 period, there is 2 billion € of ERDF funding budgeted for R&l
projects, in addition to national co-financing that varies. There are also projects
dedicated to knowledge transfer, capacity building, awareness and clustering.
Among these, the exact share of F&FS is not known precisely. We attempted to
estimate it in the following section.

3.3. The place of F&FS R&l within the European R&I ecosystem

In this section, we evaluated the share of F&FS R&I projects funded within each
funding instrument at EU level, as well as the characteristics of F&FS projects
compared to other projects.

3.3.1. Within framework programmes for research and innovation

The period analysed, 2007 to 2022, includes two framework programmes, FP7
(2007-2013) and Horizon 2020 (2014-2020), as well as the first two years of
Horizon Europe (2021 and 2022).

Between 2007 and 2022, there were 809 F&FS R&l projects funded through FP,
which represents 1.14% of all R&I projects, for a total of 1.59% of total EU
contribution and 1.57% of total budget. Projects were funded for a duration of
1 to 8 years, with an average duration between 3 and 4 years and three quarters
of projects lasting for 5 years or less.
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F&FS projects had more participants than overall R&l projects funded through the
FP's (9 versus 5.3, respectively) and more SME participation and SME funding than
average (2.2 SME and 646k€ EU contribution to SMEs, compared to 1.1 SME and
313k€ EU). The total budget of an average F&FS project was also higher, with an
average total funding of 3.5M¢€ including 2.6M€ of EU contribution, versus 2.5M€
including 1.9M€ of EU contribution for all projects, resulting in an lower average
funding by participants for F&FS (293 k€ versus 356 k€). This suggests that on
average, F&FS projects have a higher number of participants, consisting of smaller
actors, but with larger total budgets.

All of these observations suggest that F&FS projects are relatively well funded
within framework programmes, but also that F&FS R&l actors are smaller and/or
less able to invest a large amount of resources in these projects, and group their
resources and capacities to be able to participate in framework programmes’
projects. This corroborates studies that have found that the European forestry
sector is mostly made up of small companies or SME, and that forest ownership
is rather fragmented (Weiss et al. 2017), which has an impact on their research
and innovation capacities. Similarly, forest research institutes in Mediterranean
countries have been shown to be highly fragmented, geographically, thematically,
but also in terms of size, budget and research capacity (Di Matteo et al. 2015). In
this context, Paivinen (2011) and Matias-Molard (2012) suggest that research
planning, funding programmes and the pooling of resources can be a way to
reduce the fragmentation of research.

3.3.2. Within the LIFE programme

Between 2007 and 2022, there have been 370 F&FS projects funded under the
LIFE programme, which represents 12.3% of the 3 006 overall LIFE projects. The
total funding for these projects amounted to 1.57B€, of which 903M€ of EU
contribution, which represents 16% of the funding allocated by the EU for LIFE
projects. The average F&FS LIFE project has a budget of 4.2M€ (with 2.4M€ EU
contribution), which is more than the average LIFE project. F&FS projects however
have a similar number of participants per project (5.25) as the LIFE project's
average (5.2). We could not determine the average duration of projects.

Figure 3. Number of project coordination by country for LIFE projects (2007-2022).

Spain and Italy account for almost half of F&FS projects coordination (89 and 61,
respectively; Figure 3), and a high number of participants, with a significant gap to
other member states: Germany coordinated 26 projects, Greece 23, Belgium and
Poland 15. Not all member countries coordinated LIFE projects. The reason for
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Spain and Italy's higher participation lies in a much higher number of applications,
which is also the case for other sectors than F&FS.

To identify the thematic distribution of funding in LIFE, we used both the EUFORE
topical scope and the theme and keyword categorisations that were in the
database.

Using the EUFORE topical scope, we found that topics most funded in LIFE are
mostly related to forest ecology and biodiversity, silviculture practices and forest
management and planning (Figure 4). One subtopic, “Forest biodiversity and
habitat provision”, accounts for almost one third of all LIFE F&FS funding. Among
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the 10 most funded subtopics, we found only one subtopic of the category “Wood
products”, which is the subtopic “Paper, board and packaging".

Figure 4. Funding and number of projects for the 10 most funded subtopics in LIFE programme
(2007-2022).
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Looking specifically at themes mentioned in the database, the most frequent and
most funded were forests, forest management, ecological coherence, freshwater,
and natural resources and ecosystems. A high number of projects are linked to
animal biodiversity, from mammals to invertebrates, but also to various types of
ecosystems.

Themes related to industrial or economic-oriented priorities were much less

" ; " 11,

funded, with themes such as “paper-pulp-printing”, “industrial waste”, “wood-
furniture”, “chemicals”, “building”, “circular economy and value chains”, resource
efficiency”, or “renewable energy”, totalling less than 10 projects. Notably, only 3

projects were classified under the theme “Climate change”.

We find similar results when looking at keywords: there is a dominance of projects
with keywords related to ecosystems protection and restoration, biodiversity,
nature conservation, and forest management, as well as a strong presence of
keywords related to other types of ecosystems and land uses. Projects related to
industry are also less funded. However, there are more keywords related to
climate change.

Additionally, LIFE projects are linked to relevant EU regulations for biodiversity
(132), forests (64), climate (61), energy (27), bio- and circular economy (25). These
are not mutually exclusive as one project can target several EU regulations.

3.3.3. EIP-AGRI operational groups

We found 189 F&FS operational groups (OGs) listed in the database between 2014
and 2024, representing 6.25% of all OGs and a total funding of 59.3M€. These OGs
had a duration of 1 to 6 years, with most projects lasting 3 to 4 years and a mean
funding of 313.6k€, with a few much bigger OGs (e.g. 1.7M€ on a nursery for urban
trees in Berlin, Germany or 1TM€ for the sustainability of small farms in the
Inishowen peninsula, Ireland,). Only 16 out of the 27 Member States (+ United
Kingdom) have funded F&FS OGs, with the majority of them having between one
and four OGs (only four had more than 10) for the entire period. Similarly to the
LIFE projects, Spain and Italy account for over half of the OGS (48 and 49,
respectively) and almost half of total funding (28% and 22%, respectively),
followed by Portugal (25), France (19), Latvia (16) and Germany (6). Notably,
forestry-intensive Nordic countries have few to none F&FS operational groups
(Finland has 2 and Sweden has 0).
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Figure 5. Funding and participation in EIP-AGRI operational groups by country (2014-2024)

Six countries had regional programmes for funding OGs: France, Germany, Italy,
Portugal, Spain, and the United Kingdom. Spain has both a national programme,
with the largest share of funding and OGs of the country, and several regional
programmes, and Portugal has one for the continental part of the country, and
another for the island region of Madeira. The regional programmes with the most
funding for F&FS operational groups are Emilia-Romagna (Italy, 19 OGs and
3.5M¢€), Tuscany (ltaly, 7 OGs and 2.4M€), Andalusia (Spain, 6 OGs and 1.5M€),
Lower and Upper Normandy (France, 11 OGs and 1.4M€), Catalonia (Spain; 10 OGs
and 1.4M€), and Piedmont (Italy, 7 OGs and 1.4M£).

In terms of project topics, we used both EUFORE topic classification and the
thematic keywords included in the database.

We found that the most funded topics are related to silviculture practices, forest
economics and policy, and forest products, mostly non-wood. Few projects were
dedicated to cultural and social ecosystem services and forest operations.
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Figure 6. Number of projects and funding for EIP-AGRI operational groups by subtopic (2014-
2024)

When looking at thematic keywords applied to each project in the database, the
largest share of projects is about “Forestry” (183 projects), but also other more
specific related themes such as “Pest and disease control in plants” (23), “Soil” (23)
or “Landscape and land management” (38). Diversification of forest holdings’
economic activities is a prevalent theme (“Competitiveness and new business
models (83)", “Farm diversification (83)", “Supply chain, marketing and
consumption” (38), “Crop rotation and diversification” (28), or “Circular economy
incl. waste by-products and residues” (22)). Other prevalent keywords are
“Biodiversity and nature” (43) and “Climate change incl. greenhouse gas reduction,
adaptation, mitigation and air related issues” (37). Some themes are less funded,
such as “Energy” (16), “Equipment and Machinery” (11), “Genetic resources” (5), or
“Digitalisation” (0). It must be noted that a significant part of F&FS projects are also
about farmlands and agriculture, either because they target both farms and forest
holdings, or because they diversify farm activities through agroforestry or other
types of forest-related activities. The exact share of such projects could not be
calculated.
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3.3.4. Interreg programme

Between 2007 and 2024, we found 194 Interreg projects about research or
innovation in the forest and forest-based sector, for a total of over 290Mg,
including over 203M€ of EU funding. This represents 0.94% of all Interreg projects
funded over the same period, for 0.67% of total budget of projects and 0.8% of
total EU funding for Interreg projects. These projects had a duration of 1 to 6
years, with most projects lasting 3 to 4 years.

In total, most of the different individual Interreg programmes had F&FS R&l
projects funded, 66 in total. The most active Interreg programmes In F&FS R&I
projects are the Interreg Alpine Space?, with 9 projects, the Interreg Sweden-
Norway® with 8 projects, and the Interregs Central Europe®, Danube Region’,
SUDOES, France - Wallonie - Vlaanderen®, and Hungary-Croatia'®, with 7 projects
each. In terms of total budget, the interreg North West Europe allowed the most
funding to F&FS R&l projects, with 27.8M£ (including 15M€ of EU contribution) for
4 projects. It is followed by Alpine Space, with a total budget of 20.6M<€ (incl. 16 M€
of EU funding), Central Europe (16.4M€ incl. 13.3M€ of EU funding), and the
Danube Region (15.7M€ incl. 13M€ of EU funding).

If we look at geographical distribution through participants, we find a dominance
of Western European countries. Germany is by far the country with the most
participation (192 participations), followed by Italy (119), France (96), Slovenia (68),
Spain (68) and Austria (65). With the exception of Slovenia, these are the same
countries that are leading participations in Framework programmes. Sweden (44)
and Finland (39) participate less in Interreg than in FPs. A few smaller Eastern and
South-eastern countries such as Slovenia (68), Croatia (53) Greece (43) and
Hungary (36) have similar or higher levels of participation in Interreg as the two
Nordic countries, even though they are less active in FPs.

4 Austria, Liechtenstein (non-EU), Slovenia, Switzerland (non-EU), Alps regions of France, of Germany and of Italy.
5 central border regions between Sweden and Norway.

6 Austria, Croatia, Czech Republic, eastern regions of Germany, Hungary, northern regions of Italy, Poland, Slovakia and
Slovenia.

7 Austria, Bulgaria, Croatia, Czechia, Denmark, Germany (Baden-Wirttemberg and Bayern regions), Hungary, Romania,
Slovakia, Slovenia, and 5 non-EU countries: Bosnia and Herzegovina, Montenegro, Moldova, Serbia, and Ukraine.

8 Andorra (non-EU), Portugal, Spain, southwestern regions of France.
9 Northernmost regions of France, and Wallonia and Flanders regions of Belgium.

10 Border region between Croatia and Hungary.
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The countries with the most EU funding and total budget remain the same
Western European countries: France with 24M€ and 9M€ of EU funding, followed
by Belgium (18.5M€ incl. 6.9M€ EU funding), Germany (18M<£ incl. 6.4M€ EU
funding), Italy (17M€ incl. 8.1M€ EU funding), Austria (12.1M€ incl. 6.7M€ EU
funding) and Spain (11.9M€ incl. 7.7M€ EU funding). However some smaller
Eastern and South-eastern European countries have a higher “ranking” than in FPs
for R&l, with several countries having between 5M€ and 12M£€ of total budget: for
instance Slovenia (11.5M£ incl. 5.8M€ EU funding), Croatia (7.5M€ incl. 2.8M€ EU
funding), Hungary (5.8M€ incl. 3.9M€ EU funding), Bulgaria (5.2M€ incl. 2.9M€ EU
funding) and Slovakia (5.2M€ incl. 3M€ EU funding). Conversely, the forestry-
intensive Nordic countries, Finland and Sweden, have a lower level of Interreg
funding (4.5M€ incl. 2M€ EU for Finland, and 1.8M€ incl. 0.8M€ EU for Sweden),
which suggests smaller projects.

Total funding @ Participation

° Geographical scope
- Eastern Central Europe

6 000 000
L]
4 000 000
° "
| | | I .
=
2 000 00X
& A ae & g 3 > o« < \ & * &

NUTS2 regions X

Funding (€)

Participation

Figure 7. Funding and participation for the 15 most funded NUTSZ2 regions in INTERREG (2007-
2024)

Then, we looked at funding distribution through NUTS2 regions. The region with
the most funding is Western Slovenia (9.8M€ incl. 4.8M€ EU funding), followed by
the Brussels region in Belgium (6M€ incl. 1.2M€ EU). Western Slovenia ranking can
be explained by a high level of participation, with 54 distinct participations in R&l
F&FS projects (the second highest level of participation for any NUTS2 region). The
third most funded region is the Nord-Pas-de-Calais region in France (5.2M€ incl.
1.1M€ EU contribution and 8 participations), followed by the Hainaut province in
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Belgium (3.8M£ incl. 2M€ EU contribution and 9 participations), and the Rhone-
Alpes region in France (3.7M€ incl. 1.7M€ EU contribution and 19 participations).
Several Croatian regions (Pannonian and Adriatic regions) are among the 15 most
funded regions, as well as Latvia'', Estonia, the Vienna region, the French Midi-
Pyrénées region, the Italian Piedmont region, and several Spanish regions
(Navarra, Andalusia). A few smaller countries’' regions also have high levels of
funding, such as Southwest Czechia, Pannonian Croatia, Latvia, Estonia, Bratislava
region in Slovakia, or Central and Western Lithuania. In terms of participation, the
Mdunster region in Germany, with 102 participations, has the highest number of
participations. This is mostly due to a single, big project with the Netherlands, the
Netzwerk GEP project, which objective was to foster new technologies to reduce
SME's CO2 emissions and improve the productivity of several target industries
including the wood processing industry. Other regions with the highest level of
participation have high funding levels, such as Western Slovenia, Latvia, Estonia,
Rhone-Alpes region, or Adriatic Croatia. Other regions had higher levels of
participation, but lower levels of funding, such as the Venice region in Italy, the
German Weser-Ems region, the Spanish Catalonia region, the Finnish region of
North and East Finland or the Central and Western Lithuania region.

Lastly, we looked at funding distribution by subtopics. We found that the most
founded subtopic is “Forest policy and economics” (122M€ incl. 84M€ EU
contribution and 73 projects), which includes regional development, innovation
development, bioeconomy and circular economy. The second most funded
subtopic is “Forest environment and regulating ecosystem services” (88M¢€ incl.
68M<€ EU contribution and 53 projects). Other well funded themes are related to
the subtopics “Forest assessment, modelling and planning”, “Wood products” and
“Forest-based sector technologies and planning”.

Overall, the higher participation of Spain and Italy in OGs and in LIFE is due to their
political priorities: they submit many more proposals than other countries, which
results in more funded projects, even without a higher success rate (Interviews
with representatives of DG AGRI and DG ENV 2024). This is the case in all areas of
LIFE and EIP-AGRI intervention. However, for broader instruments such as
Horizon and Interreg, the same countries have the highest number of projects
funded: France, Germany, Spain and Italy.

11 Afew small countries have a NUTS2 categorization as the whole country. It is the case of Latvia,
Estonia, Cyprus and Malta.
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3.3.5. Synergies between EU funding programmes

The funding instruments described usually operate separately, and are
sometimes difficult to coordinate. However, the question of their synergies is
becoming more important as the number of funding instruments increases.

First, some Horizon Europe funding instruments, such as partnerships, rely on
existing networks or previous projects. This is for instance the case of the CBE JU,
which was built on the success of its predecessor, the Biobased Industry Joint
Undertaking (BBI JU, 2014-2021). Thematic R&l networks can be implemented
through the European Cooperation in Science and Technology (COST). Even if they
are not considered R&l funding instruments, they offer funding for networking
activities such as events, short-term mobility, training or communication, and
often dialogue with other instruments and projects. They are considered an
important instrument for networking and capacity building around specific issues,
and can be a preamble for participation in other instruments or to build projects
consortia.

Synergies have also been identified between European funding instruments,
especially around Horizon Europe. For instance, the EIP-AGRI, as part of the EU
CAP network, is involved in networking activities to collect research needs from
practice that feed into Horizon Europe programming. The EU CAP network has a
Subgroup on Innovation and Knowledge Exchange (SoiKE), composed of
innovation experts, which provide advice to Horizon Europe. Additionally, OGs can
be continued through Horizon Europe projects, and be involved in Horizon Europe
projects. The LIFE programme also has synergies with Horizon Europe, in that LIFE
projects can be used to test the implementation of Horizon projects’ results. Some
LIFE results have also been implemented on a larger scale through EU structural
funds. More generally, the EU has a rule of no double funding, and the EC DGs
and services in charge of different instruments do communicate and have
exchanges during programming processes.

The question of synergies with national R&l is also important. While it is difficult
to assess definitively, the involvement of Member states in programming
processes is considered positive for synergies, as it allows them to see topics
funded beforehand and to better coordinate with national level activities. The
SCAR Forest also facilitates coordination with the national level, as it provides a
discussion interface between Member States and the EC. Additionally, the LIFE
programme has been recommended by the European Commission to help
Member states better implement EU regulations.
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Table 3 summarises the characteristics of European F&FS R&l instruments, and
figure 8 synthesises their main characteristics and synergies EU. We propose a
more complete mapping of the EU funding landscape in Annex IV.

Table 3. Summary of European F&FS R&I funding instruments characteristics

Framework 2007-2022 | 809 2831 3.5 2.6 9 Biorefinery /  New | Germany / France /
programmes materials / Secondary, | Sweden / Finland /
downstream, industrial | Spain/ Italy
processes / Innovation
development
LIFE 2007-2022 | 370 1571 4.2 2.4 5.3 Forest management / | Spain/ Italy
Natural resources and
ecosystems / Innovation
EIP-AGRI 2014-2024 | 189 59 3.2 NA NA Pest and disease control | Spain (national,
operational in plants / Soil /| Catalonia) / ltaly
groups Landscape and land | (Emilia-Romagna;
management Tuscany); Germany
(Berlin and
Brandenburg)
INTERREG 2007-2024 | 194 290 1.5 1.0 NA Forest policy and | Germany / France /
economics / Regional | Austria
development / Forest | Western Slovenia /
environment and FES / | North West Romania /
Forest assessment, | Midi-Pyrénées Region
modelling, planning / | /Vienna Region
Wood products

Framework programmes
(FP7, Horizon 2020, Horizon Europe)

CORDIS analysis:

+ 809 projects

» 2,8 B€ of total fundin
+incl. 2,1B€ of EU funding

- Collaborative research
and innovation projects
- Excellent research

projects
- Innovation projects

Collection of
research
needs from
practice_ | ue® Local
fyunnet” Innovation
Possible projects with
involvement in practitioners
Horizon research
projects Since 2014

INTERREG

Estimated:
* 194 projects

» 290Mé€ of total funding |
* incl. 203M€ of EU

Possible testing or % funding
continuation of %
Horizon research %
results in LIFE %
projects < ‘ o
projects Possible application
or implementation of
LIFE results on larger
............................ ) sca’e in Eumpean
Structural Investment
Funds

Figure 8. Mapping of EU F&FS R&I funding instruments and their synergies

52



EUROPEAN FUNDING INSTRUMENTS - MAIN RESULTS

® Avariety of actors are involved in forest-based sector R&lI at the EU level.
The most involved in programming are the European commission, the
Standing Committee on Agricultural Research (SCAR), EU Member states
and the Forest-based sector Technology Platform (FTP). Other
stakeholders include European associations of private and public forest
owners and industries.

® R&l organisations and NGOs were largely not mentioned as prominent
actors in F&FS R&I agenda-setting and programming processes at EU
level.

® The main funding instruments are the Framework programmes (FP), the
Life programme, The European Innovation Partnership for agricultural
productivity and sustainability (EIP-AGRI) and the Interreg programmes.

® The FPs are the main instrument used for European F&FS R&l and offer
the biggest funding opportunities.

® The countries which participate the most and are most funded are
Germany, France, Spain, Finland, Sweden and Italy.

® The FPs most funded topics are related to wood products, mostly
bioenergy, secondary and downstream industrial processes, through
large innovation projects at higher TRL. Forest ecology projects, on the
other hand, are less funded.

® In LIFE, more projects are focused on forest ecology and forest
management, and in EIP-AGRI, on forest management.

® The average EU-funded F&FS R&l project has a budget of several millions
of Euros.

® In LIFE and EIP-AGRI OG, two instruments with a more focused scope, the
participation and funding of Spain and Italy is much higher than for any
other country, but also higher than for other funding instruments. The
funding distribution is overall very uneven between countries and
regions.
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4. How is European funding distributed: a CORDIS-based
analysis

In this section, we will present the results of our analysis of funding distribution
in the framework programmes at European level, from 2007 to 2022, through an
analysis of funding data available in the CORDIS online database.

4.1. Funding distribution at European level

In this section, we present the results of our funding distribution analysis using
the following variables: funding instruments within framework programmes
(funding schemes), type of actors, topics and subtopics, and geographical
characteristics The geographical characteristics include countries and regions,
both NUTS2 regions and EUFORE regions based on the EUFORE geographical
scope. We also did a focus on the characteristics of the most funded projects.

Throughout this section, “EU funding” or “EU contribution” refers to the funding
allocated to projects or organisations by the EU, from EU funds. “Total funding”
refers to the total budget of projects, or to participants in projects, combining the
EU funding and the participants’ own contribution. We do not have information
about the source and nature of this own contribution.

4.1.1. Funding distribution by sub-instruments

There are several funding instruments within each framework programme, and
these vary for each programming period. They are organised according to themes,
but also type of funding and interventions. Some instruments focused on
cooperation projects and are organised thematically, while others are dedicated
to innovation funding, researchers’ mobility or mono-beneficiary grants for
cutting-edge research.

Overall, the thematic priorities the most used to fund F&FS projects were calls
related to agriculture, forestry, and bioeconomy. In FP7, the calls with the most
EU funding to F&FS projects were calls directed at “Environment/Climate change”
(200.9M€) and “Nanotechnologies/Materials/new Production technologies”
(198.8M¢€), followed by “Food/Agriculture/Fisheries/Biotechnology” (172.5M€) and
Energy (147.9M€). In Horizon 2020, there were more thematic disparities in terms
of attributed funding. The thematic calls under “Food/Sustainable agriculture and
Forestry/Marine and Maritime and Inland Water/Bioeconomy” (366.9M¥€)
represented the largest share of F&FS funding, followed by “Climate
action/Environment/Resource efficiency/Raw materials” (157.8M€) and “Secure,
clean, efficient energy” (92.6M€). In the first two years of Horizon Europe, the
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cluster “Food/Bioeconomy/Natural resources/Agriculture/Environment”
(162.5M€) pledged the largest amount of funding so far, much more than the
others thematic clusters “Digital/Industry/Space” (47.4M¥€) and
“Climate/Energy/Mobility” (25.3M€), but this FP is still ongoing and the final
numbers might differ significantly.

The type of actions with the most funding were, in all FP, collaborative R&I projects
(Fig. 10) . The total EU funding for this type of action amounted to 1.67B€ between
2007 and 2022, for 295 projects, which is significantly more than any other type
of action. The second most funded type of actions was coordination and support
actions (CSA), with 210M€ for 108 projects in total, which is about 8 times less.
Different actions were differently funded: for instance, the funding for 64 ERC
grants was 108,7M€, while there was only 77.2M«€ distributed for more than three
times as myna Marie Sktodowska-Curie Actions mobility grants ( 221). There was
a significant number of actions targeted at SMEs, with 121 projects funded under
different SME-specific actions in different FPs, for a total of 91.9M£.
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Figure 9. Funding and number of projects by type of action in FPs for R&l (2007-2022)
4.1.2. Funding distribution by type of actors

In total, 3 629 individual actors contributed to F&FS R&l projects in FP between
2007 and 2022, for 7 297 participations in projects. Thus, on average, each actor
took part in two different projects, but this number varies between types of actors.
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There are five distinct categories of actors in the CORDIS database: “research
centres” (REC), “higher or secondary education establishments” (HES), “public
bodies” (PUB), private for-profit entities (PRC), and “other” (OTH). The category
OTH includes actors such as European associations, industrial associations,
agencies, technology platforms, and non-governmental organisations.

Distribution by type of actors

For F&FS projects, three categories of actors were responsible for over 90% of all
funding: research organisations (REC), higher education (HES), and private for-
profit entities (PRC). PRC received the largest share of EU funding, 699.8M£ in total
(33% of all EU funding). REC and HES followed closely, with respectively 672.8M€
(31%) and 582.8M€ (27%) of EU funding. When we add the participants’ own
contribution to project funding, the three main categories still dominate, but PRC
represents an even larger share of funding, with over 1.1B€ for 39% of total
funding for the F&F sector. When we compare participation numbers with the
share of funding, PRC participated in proportion less than their share of funding,
whereas it was the opposite for REC, but also for PUB and OTH, which go from 4-
5% of funding to 7% of funding each. This indicates different contributions to F&FS
R&I funding in framework programmes by type of actors, with PRC contributing
more in quantity and relatively less in terms of their participation. HES and REC
actors also tended to participate more, with their average number of project
participation by individual organisations being 3.44 for HES and 3.57 for REC. PRC
actors have the lowest average participation by organisation, with 1.24
participation by organisation.
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Figure 10. Total funding and participation in F&FS R&I projects in FPs by type of actor (2007-
2022)

In terms of project coordination, HES and REC organisations were the most and
equally involved: HES coordinated 36.8% of all projects, and REC coordinated
34.6%. PRC actors were less involved in project coordination, but still coordinated
22.4% of all projects.

Additionally, we looked at the category SME, for small and medium enterprises,
by summing the data for all organisations flagged as SME in CORDIS. 80,3% of SME
participation were PRC actors, but a part were also REC (10.5% of SME
participation) and other type of actors (8.3%). We found that 24.1% of EU funding
was distributed to SME, and that SME accounted for 23.6% of all participation.

Distribution for individual organisations

Looking at the funding distribution by individual organisations, we found that the
most funded organisations were primarily research and higher education
organisations. Some private entities were also among the most funded
organisations. The difference between REC/HES and PRC is that PRC usually got
high level of funding from very few projects, while REC and HES were significantly
funded because they also participated in many projects.

Figure 12 shows the 20 most funded organisations between 2007 and 2022 for
F&FS projects. Only 4 actors are private for-profit entities, and all have between 1
and 6 participation, while REC and HES organisations each have between 23 and
73 participations, respectively. The company Swedish Biofuels AB, categorized as
an SME and the 5" company the most funded for all of F&FS R&l projects between
2007 and 2022, only participated in one project, for which they received over
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25.8M£€. This project was named BFS] (FP7), and its objective was to produce jet
fuels from wood and other biomass. It had a total of 9 participants, most of which
were PRC, and a total budget was 45.9M€, including 27.8M€ of EU funding,
meaning that the company Swedish Biofuels AB received almost all of the EU
funding allocated to this project. Another example is the Estonian company
Fibenol OU, which received in total 17.5M€ of EU funding for 3 different Horizon
2020 projects related to use of wood-based lignin for biofuels and chemicals. Of
these 17.5M&, it received 12.5M€, over 71% of this sum, for a single project. The
funding received by Fibenol OU amounted to over half of all the funding allocated
to Estonian organisations between 2007 and 2022.
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Figure 11. Funding and participation to F&FS R&I projects for the 20 most funded organisations
in FPs for R&I (2007-2022)

Another result from this data is that most of the R&I activity is carried out by a
small number of HES & REC at EU level, in a rather small subset of countries.
While HES and REC each account for 15% of the participants, they are responsible
for respectively 27% et 28% of participation in projects. Private for-profit entities,
on the other hand, make up over half of all participants, but account for only 31%
of all project participation. In fact, PRC on average participated only in one or two
projects. The PRC with the most participation in projects participated in 12
projects, and only 12 organisations participated in more than 5 projects. However,
76 research organisations and 87 higher education organisations had this level of
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participation. Only 40 organisations participated in more than 15 projects, all of
which were research or higher education organisations, and 87 participated in at
least 10 projects, of which only 2 were PRC. These organisations mostly come from
Germany, Spain, Finland and Italy, followed by the United Kingdom, the
Netherlands, Belgium, France, Sweden, Denmark and Austria. We also find a few
organisations from less active countries, such as Lithuania, Romania, Slovenia, or
Ireland. Among the most active organisations, we find several national research
agencies (Italy, Spain and France), general and technical universities, specialized
public and private research centres and higher education organisations, and a few
private companies, all biotechnology companies. Among the 87 most active
organisations, we find 10 universities and research organisations specialised in
the forest sector, 9 specialised in agricultural research, 6 specialised in
environmental issues, 3 in energy issues, and 3 in climate and meteorology issues.
We also find 15 technical and technological universities or institutes, a few of
which are specialised in agriculture, forestry, energy or materials fields, 18 general
universities and 10 general R&l centres.

Lastly, one important finding is that the category PRC is very heterogeneous. It
is characterized by, on average, a lot of small, distinct organisations that
participate only once, sometimes twice, in FP projects. In fact, 62% of PRC are SME
(representing 36.7% of all participants), and their average funding, both EU and
total, is smaller than HES, REC and non-SME PRC. However, the most funded PRC,
including some SME, have similar levels of funding than the biggest and most
active research and higher education organisations, but for a very small number
of very big and costly projects.

4.1.3. Funding distribution by topics

To have a sense of how forest-related subjects were funded, we looked at the
funding distribution based on the subject of the projects. The EUFORE project
categorized several themes of forest-based R&I into several topics and subtopics.
There are three levels of categorisation, the first level of topics is categorized as
follows: “1. Forest ecology”, “2. Forest management”, “3. Forest products” and “4.
Social aspects of forests”. The detail of the categorisation is available in the
EUFORE scoping document.
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Figure 12. Funding and number of projects by subtopics in FPs (2007-2022)

As shown in figure 13, there is significantly more funding for projects related to
wood products compared to other topics. It is the only category totalling over
1B€ of total funding (EU funding and participants' own contribution together).
Within this category, 60% of the funding was allocated to “biorefinery and new
materials” projects, represented in a lighter color on the graph. This category
includes projects about energy and biofuels production from forest biomass, as
well as new and innovative wood and lignin-based composite materials and
chemicals, and represents almost one quarter of all the money invested in forest-
based sector FP projects. On the other hand, topics related to forest
environment, health and ecology have much lower amounts of funding,
despite a similar number of projects. These categories with less funding include
projects about climate change, air quality and carbon regulation, water regulation,
forest biodiversity, tree pathology, entomology, or forest soils. In this category,
projects related to climate change and carbon regulation are the most funded.

Other well financed categories are projects related to social aspects of
forests, especially forest policy and economics. Within this category, the most
funded subjects are mostly forest education and research, policy, law,
governance, innovation development, circular economy and bioeconomy. Forest
resource economics and rural and regional development are also relatively well
funded subjects. Some aspects of forest management subjects are also well
funded, particularly projects about forest inventory, monitoring and modelling,
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and related to forest fires, risk and natural hazards management. Management
planning, uncertainty analysis and genetics are also well funded projects.

In terms of the number of projects, we observed that the most funded subjects
are not necessarily the ones with the most projects. The theme with the highest
number of projects is “Forest inventory, monitoring and modelling”, but it is also
among the subjects with a lower mean funding by project. Some forest ecology
and forest management subjects have higher levels of activities, such as climate
change, carbon sequestration, storage and regulation, tree physiology, tree
genetics, or forest community ecology. However, these subjects also have a lower
level of funding by project. Three categories were without any projects: small-
scale forestry, forest recreation and sports, and nature-based tourism. There
were also very few projects about non-wood forest products.

The subjects with the most funding by project are related to forest fires and
conifer breeding, followed by biorefinery, new materials and downstream
industrial processes. Forest fires and conifer breeding projects are less active
categories, with only 21 projects about forest fires, and 4 about conifer breeding,
but have well-funded projects. The categories with the least funding by projects
are mostly related to forest health, environment and ecosystem services, nature
conservation, spiritual, cultural and historical aspects, products of forests, tree
physiology, and silviculture, including different biomes and practices such as
forest restoration, afforestation and reforestation.

The most active actors are mainly active in projects related to forest
management, but this depends on the type of actors. Overall, PRC are mostly
involved in projects related to forest products. HES are most active in projects
related to forest management and policy and social aspects of forests, but are
active to a lesser degree in all types of projects. REC are overall very active in topics
related to forest management, forest products and policy and social aspects of
forests, much less in forest ecology projects. However, looking only at the most
active ones, the importance of forest management projects is even higher for both
REC and HES. PUB and OTH are most active in projects related to policy and social
aspects of forests, but the public bodies most active in F&FS R&l are much more
active in forest management projects, and very little in forest products. OTH also
are very active in forest products projects, and have almost no involvement in
forest ecology projects.

We must note the strong disparities in terms of financing: while the most funded
theme, biorefinery and new materials, has a total funding of 657M€, the mean
funding by subject category is only 69.8M€, and only a quarter of the categories
have a total funding above 75.5M«£. This category, as well as the categories related
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to new applications and markets, and secondary and downstream industrial
processes, are disproportionately funded related to other categories. This
difference could be explained by the fact that these categories are often closer to
market and commercialisation, and often require industrial flagship or
demonstrators, which can require more financing. However, this result does not
take into account the financing needs of the different subjects. This finding is
consistent with the results of Lovri¢ et al. (2020).
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Figure 13. Synthesis of funding distribution by themes in FPs for R&l (2007-2022)

4.1.4. Geographical funding distribution

In this section, we focus on EU member states and a few associated countries: the
United Kingdom, which was a member state during FP7 and Horizon 2020, and
Norway and Switzerland, as these two countries received a significant share of
F&FS-related funding.

We analysed two main levels: the country-level and the regional level. For the
country level, we obtained results by summing the data by country, for instance
the funding received by all the organizations from each country. This means that
the funding represented is not funding directly given to the country, but total
funding distributed to organizations from this country for their participation in
projects. We differentiate between the total funding, measured by the total cost
of projects, and the EU funding, which is the part of the cost funded by the EU. For
the remaining co-funding, the nature of the funding type and sources is unknown
and likely varies greatly between participants. To get the number of signed grants,
or number of projects, of a country, we summed the number of projects in which
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there was at least one participant from that country. This gives us an indication
on how research activity and funding is distributed among countries. The
participation variable is the sum of all participations of all organisations from a
country in FP projects, including when several organisations from a single country
participated in the same project. For the regional funding distribution, we used
the same process as for the country-level, but summed the funding of all
organisations in each European region. The regional classification is based on
EUFORE's geographical scope. We also compared with the NUTS2 regions.

Distribution by country

Our results show significant disparities in funding distribution between countries.
A handful of countries’ organizations received an important share of the total
funding. While the mean funding by country is 70.2M€, the median is much lower,
at 31.8M€ by country, which indicates that a small number of countries
concentrate the largest share of the funding.

For instance, the country whose organizations received the most funding,
Germany, has a total funding of over 329M€, including 264M€ of EU funding,
which represents over 12% of the total EU funding distributed for forest-based
R&l projects. To put into perspective, the sixteen countries with the least EU
funding distributed to their organizations accounted for 11% of EU funding. The
first quartile is at 10,9M€, and the third at 138,3M€, meaning that 25% of
countries’ organizations received less than 10,9M€, while 25% received over
138,3M€. Additionally, the seven countries whose organizations received the
biggest amount of EU funding, over 150M€ each, accounted together for 59% of
the total EU funding (Germany, France, Sweden, Finland, Spain, Italy, United
Kingdom), while the 7 countries with the lowest amount of funding, less than
10M€£€, accounted for 1.5% (Malta, Cyprus, Luxembourg, Bulgaria, Lithuania,
Croatia, Slovakia).
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Figure 14. Funding and number of F&FS R&I project by country in FPs (2007-2022)

Additionally, there is also an apparent division between regions of Europe. We see
that, in Graph 1, countries from Western Europe and Nordic Europe are
overrepresented in the countries that receive the higher volume of funding.
Similarly, countries from Eastern Europe are overrepresented in the second half
of the graph. The same applies for project coordination, where all five countries
with the most coordinators are all from Western Europe, except for Finland.

In terms of participation, there are also significant disparities among countries.
The funding distribution is, as a whole, positively correlated with the number of
projects and of participants. However, we observe some differences between the
two distributions. For instance, Sweden, which is the third country with the most
total funding (223.3M€ incl. 150.6M€ EU), is ranked 9% in participation with 194
participations. Spain, the 5™ country with the most total funding (220.2M€ incl.
176M€ EU), is the 2" country with the most participation (328 participations).
Estonia, a country with a medium level of funding (13" position, with 57M£ incl.
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30M€ EU), ranks among the lowest levels of participation (22" with 39
participations). This indicates that some countries have a lot of participants, but
with lower levels of funding, which can mean that they participate in smaller
projects or that their organisations are on average smaller (for instance, Spain,
Portugal). On the contrary, some countries have less participants, but participate
in bigger projects with substantial funding relative to their participation, such as
Sweden or Estonia.

In terms of project coordination, Spain is responsible for almost 15% of all project
coordination, with 119 projects coordinated by a Spanish organisation. The five
countries with the most project coordinations, Spain, Germany, the United
Kingdom, France and Finland, are responsible for over half of all project
coordination.

Distribution by region

For this section, we use two different regional classifications. First, the EUFORE
regional classification, which classifies EU member states and associated
countries in six distinct categories, according to their geographical location: West
Atlantic Europe, West Central Europe, Eastern Central Europe, South Eastern
Europe, Nordic Europe and Mediterranean Europe. Then, we show the
distribution among NUTS2 statistical regions classification.

Western European countries account for the biggest share of funding. West
Central Europe represents 30% of the total funding, and West Atlantic Europe
countries account for 19% of funding, representing together almost half of all
funding. Nordic Europe countries represent 26% of total funding, and
Mediterranean countries received 18% of funding. Southern Eastern and Eastern
Central European countries, however, account together for 6% of the total
funding. The share of EU funding is between 70% and 85% depending on regions,
with Southern European countries having the most EU funding on average.
Overall, the distribution of total funding is the same as the distribution of EU
funding.
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Figure 15. Net EU funding distribution by European region in FPs (2007-2022)

There are strong disparities between European regions, but also within these
regions. For instance, Spain and Italy account for over 80% of Mediterranean
Europe funding, and Sweden and Finland for 60% of all Nordic Europe funding.
France, alone, represents over 52% of all funding in West Atlantic Europe. As for
West Central Europe funding, which is the region most funded, a single country,
Germany, accounts for 39% of all funding in this region. We also observed strong
intra-regional disparities in Eastern Europe regions. For instance, within Eastern
Central Europe, Poland accounts for 39% of this sum. It is also the case in South-
Eastern Europe, for which Slovenia accounts for 49% of the region’s total funding.

If we compare funding distribution and participation distribution, we find that
Eastern European countries account for a larger share of participation than
funding, each Eastern region representing about 5% of all participation, but only
3% of funding. On the contrary, Nordic Europe accounts for 17% of all
participation, which is significantly lower than its share of funding.

66



Funding (€)

EUFORE - Deliverable D1.3.

200 000 000

m Part EU funding Total funding @ Number of projects
180 000 000

Geographical scope

(s} - Eastern Central Europe
160 000 000 e
140 000 000
- West Atlantic Europe
L3
120 000 000 ®
100 000 000 ®
@ L ®
. ©
80 000 000
L ®
60 000 000 L
L ] [ J [ J
© @
40 000 000 [ J
Q
20 000 000 I L
0 b=
4 R 4 \\"\\ ‘:"*\ S A S"\ \--"‘\ o R 3 & N & .\\é\ ) f\ ‘\:‘\\ ,;5\ R
<& & K ‘ & o & P N & of B\ o R & > W& s° &
e \ & X & O o <* AN &F 4P \ @ # & & A
P & ? & 3 Q & & R P & J g S @ &F
O . ~ ¢ Ry N\ &
& 2 o & > - O <& . ® o " - C g & \‘\\k\
X ¥ o X A Q L‘\‘ & f & 3 - N o ‘\o\'
X o
E ¢ S - < N f &
& & e x A
S $
& )
& NUTS2 regions

Figure 16. Funding and number of projects in FPs by NUTS2 regions (2007-2022)

To have a finer picture of the regional funding distribution, we then looked at the
funding distribution by NUTS2 regions (fig. 17).

The ranking of regions with the most funding is dominated by regions from
Northern Europe and West Central Europe. The most funded region is lle-de-
France (France, 189.1M€ incl. 134.7M€ EU funding), followed by Helsinki-Uusimaa
(Finland, 138.5M£ incl. 108.5M€ EU funding), Stockholm region (Sweden, 100.5M€
incl. 59.2M€ EU funding), Oslo and Viken (Norway, 85.8M€ incl. 54.8M€ EU
funding) and Upper Bavaria (Germany, 70.9M¢€ incl. 60.4M€ EU funding). There
are a few regions from less funded countries among the 20 most funded regions,
such as Attica (Greece, 35.6M€ incl. 29.7M€ EU funding), Estonia (whole country,
but most of the R&l activity is concentrated in the P&hja region, where the capital
Tallinn is located; 56.9M¢€ incl. 30.1M€ EU funding, of which 85% comes from the
capital region) and the Western Slovenia region (Slovenia, 34M¢€ incl. 30.2M€ EU
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funding). We notice there are also strong regional disparities at this level, and that
the amount of funding drops rapidly even among the most funded regions.

In terms of participation, the ranking of the 20 regions with the most participation
in projects is very similar to the funding distribution. It is also dominated by
Northern and Western European regions, but with a higher number of
Mediterranean regions present. The Madrid community (Spain) and Lazio (Italy)
regions are more highly ranked, and the Lombardy region (Italy) and the Lisbon
metropolitan area (Portugal) also appear among the regions with the most
participation, which suggests higher participation in smaller projects, or smaller
size of organisations. However, Brussels capital region (Belgium) and Estonia
disappeared from this ranking, which suggests bigger organisations or
participation in bigger projects from these regions’ organisations.

These rankings are also dominated by the regions in which are located the
national capital cities. It is the case for 13 out of the 20 most funded regions: lle-
de-France (Paris, France), Helsinki-Uusimaa (Helsinki, Finland), Stockholm
(Sweden), Oslo and Viken (Oslo, Norway), Community of Madrid (Madrid, Spain),
Capital city (Copenhagen, Denmark), Estonia whole country (Tallin), Brussels
capital region (Brussels, Belgium), Lazio (Roma, Italy), Vienna (Austria), Attica
(Athens, Greece), Western Slovenia (Ljubljana, Slovenia) and North Holland
(Amsterdam, Netherlands).

Overall, our results indicate that research capacities and activities regarding the
forest-based sector are very concentrated in a handful of Western and Nordic
countries, both in terms of project participation, project coordination, and total
funding allocated. This echoes previous research results related to this subject
(Lovric et al. 2020 about forest-based bioeconomy research).

4.1.5. Which projects are the most funded: focus on their characteristics

For this section, we selected the 30 projects that mobilized the most funding
between 2007 and 2022, both by the European Commission and by the
participants themselves, and analysed their main characteristics. We then focused
on a few of these projects.

Most funded projects characteristics

The total cost of these projects ranges from €10M to €45.9M, for a European
contribution between €9.9M and €27.8M. The total funding mobilised for these
30 projects, which represent 3.7% of all projects, is equivalent to approximately
25% of the total funding for the period considered. Most of these projects, 18 in
total, were funded under Horizon 2020. The number of participants ranges from
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5 to 56 participants, with 0 to 18 SMEs, an average of 26 participants per project
and an average of 7 SMEs per project. The majority of these projects were funded
by collaborative project actions, half of which by Innovation (IA) actions. A
significant part was funded under targeted calls for “energy”, “biorefinery” or
“biofuels”, mainly under FP7 (9 in total). 6 of these projects were funded by the
BBI JTI, mainly projects related to new uses and products of wood, including
chemicals for industry. Finally, 4 projects were funded under targeted calls for the

management and fight against wildfires, mainly under Horizon 2020.

A third of the projects have biorefinery and new materials as their theme. The
main themes of these projects are related to new uses of wood in materials and
fuel and the associated industrial processes, such as the production of bioethanol,
biofuel for aircraft (BFSJ project), chemical products or compounds for industry
(lignin, solvents, resins, or fibers; for example, VIOBOND or ReSolute projects),
polymers and other materials from wood or forest biomass. These themes
concerned more than half of the projects (18 projects in total, for a total of €475.6
million including €281.4 million of European contribution, or 16.9% of the total
funding mobilized). Some projects had several themes, such as the BASAJUN
project which focuses on the development of value chains for wood construction,
and which includes a strong rural and regional development dimension. Among
the most funded projects, there are also some projects for the deployment of
tools for the management of forest fires (SILVANUS and TREEADS), projects for
the modelling, monitoring and management of forest soils, or forest restoration
solutions with the aim of preserving biodiversity and forest ecosystem services
(SUPERB).

Finally, the distribution of types of actors is different for these projects. Indeed,
45% of the participants were private for-profit organisations, compared to 31%
for all projects. They also received 55% of the total European contribution to these
30 projects, and represent 66% of all funding mobilised. Approximately 24% of the
participants are research centres, and 19% universities and higher education
institutions, but they mobilise less funding relative to their participation
(respectively 17% and 11%). On the other hand, there are slightly more public and
other bodies than the average for all projects (respectively 5% and 7%). Their
geographical origin is also more marked in Western Europe: over half of the
participants come from Germany, France, Spain, Italy, Belgium, the Netherlands
and the United Kingdom, and if we add Sweden and Finland, we include almost
two-thirds of the participants. The regional distribution according to the NUTS2
classification is also different: while the French region of lle-de-France is still at the
top of the ranking, the Belgian region of Brussels-Capital, absent from the ranking
of regions with the most participation in all projects, is in 2nd position. Other
regions with many participations appear or are much more present than the
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average. This is the case of the Spanish region of the Basque Country, the Dutch
region of Gelderland, the Greek region of Central Macedonia, or the Italian region
of Emilia-Romagna. The Greek region of Attica, where Athens is located, is also
more present. The greater presence of organisations from certain Greek regions
is explained in particular by a greater participation in major forest fire
management and control projects.

Focus on a few major projects

Each projects’ architecture is different, with some common characteristics for
projects related to new wood uses in energy and industry. The BFS) project (2015-
2019), whose objective is the production of aviation fuel from wood and other
biomass, is the most expensive project and the one that received the most
European funding for the sector over the period considered. With 9 participants,
the average funding per participant is much higher than the average, and a single
participant, Swedish Biofuels, received €25.8M, almost all of the project funds,
making it one of the most funded organizations of all with a single participation.
It is also responsible for almost all of the project costs (€42.3M). The second most
funded participant is the German airline Lufthansa, with €870k. All participants
are for-profit companies, with the exception of one Belgian university, the Free
University of Brussels.

This is the case for several other large bioenergy projects: for the EXILVA project
(2016-2020), a Flagship demonstration project for a microbial fuel cell production
industry based mainly on forest biomass, the second most funded project and
comprising 7 participants, a single company, Borregaard, concentrates almost all
of the budget and funding allocated. This can be explained by the fact that the
plant concerned by the project belongs to Borregaard. For the SWEETWOODS
project (2018-2024), whose objective is the production and deployment of lignin
and chemicals from wood-derived sugars and with 15 participants, a single
company, Fibenol, concentrates more than half of the funding. For the VIOBOND
project (2021-2026), a project with 11 participants whose objective is to increase
the production of a sustainable industrial resin from wood-based lignin from
biorefineries, one company, Latvijas Finieris, concentrates almost half of the
funding awarded for more than half of the total costs, and with a second company,
Fibenol, encompasses almost all of the funding. For all the projects mentioned,
almost all, or sometimes all, of the participants are PRCs.

For the SILVANUS project (2021-2025), a project to create and implement a forest
management platform to prevent and combat forest fires, the framework is
different. The high cost of this project is mainly explained by the very high number
of participants (54 participants in total). While there are disparities between
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organizations, the distribution of funds is relatively homogeneous between
participants, with an average funding of €375.5k per participant and the majority
of participants having received between €200k and €600k. Almost half of the
participants were PRCs.

4.2, Models of funding distribution: the influence of
socioeconomic characteristics

In this section, we divided countries in different categories according to their level
of funding and their socioeconomic characteristics. The categories are based on
the level of funding in FP, the gross domestic product (GDP), the economic
strength of the forest sector, and the importance of the forest sector in the
country’s economy.

To choose these socioeconomic variables, we first evaluated the levels of
correlation between EU funding and several other socioeconomic variables. We
tested the following variables: GDP (€), GDP per capita (€), forest area (Mha), forest
cover (% of land area), share of direct forestry and wood industry employment in
the total employment (%), gross added value (GAV) of the forest sector (€), share
of the forest sector in the GDP (%), annual roundwood production (m3), and share
of R&D expenditure in the GDP (%).

We found that only three socioeconomic variables were correlated with the level
of funding in FPs: the GDP, the GAV of the forest sector and the forest area.
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Figure 17. Net EU funding (FPs 2007-2022) as a function of GDP (2017)

In figure 18, we see that the positive correlation between EU funding and the GDP
is extremely high. It is the highest correlation observed in all variables tested. GDP
is an overall indicator of the economic strength of the country. Most countries are
located in the bottom left corner of the graph, which means that most countries
have lower levels of EU funding and of GDP. We note that Finland and Sweden
have lower levels of GDP compared to their higher level of funding.
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GAV of the forest sector (2017, €)
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Figure 18. Net EU funding (FPs 2007-2022) as a function of the GAV of the forest sector (2017)

In figure 19, we can see the correlation between EU funding and GAV of the forest
sector. The GAV of the forest sector can be an indicator of the economic strength
of the forest sector in a country. The majority of European countries are located
in the bottom left corner of the graph, representing countries with both low
funding and low GAV. We note however that some countries are “outsiders” in this
distribution: Poland, Finland and Sweden all have lower levels of funding
compared to their GAV, and Spain, the United Kingdom, Belgium and the
Netherlands, on the other hand, have higher levels of funding compared to their
GAV.
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Figure 19. Net EU funding (FPs 2007-2022) as a function of forest area (Mha)

In figure 20, we see that there is also a positive correlation between EU funding
and total forest area. The surface of forest area can be an indicator of the access
to forest resources in a country. We also observe some outliers, such as Sweden
and Finland, which have a higher forest area compared to their level of funding,
or Belgium, the Netherlands and the United Kingdom which have higher levels of
funding compared to their forest area.

Following these correlations and the relations between countries and these
socioeconomic characteristics, we identified five main categories, with a few
outlier countries that did not fit into any of these categories.
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The first category only includes two countries: Finland and Sweden. They both
share similar socioeconomic characteristics, with a strong forest-based sector, a
strong relative importance of this sector in their economy, an average GDP and
GDP per capita, and a high level of funding and participation in FP projects. Both
countries have among the highest levels of funding, as well as the highest levels
of roundwood production and gross added value of the forest sector, and the
largest forest areas and forest covers in Europe. Finland is the country whose
share of the forest sector in GDP is the highest, and has a high level of
employment in the sector in total employment. Although the importance of the
forest sector is weaker in Sweden's economy, it is still among the most important
relative to other European countries.

The second category identified includes countries with high to very high GDP that
also have a high level of funding. These countries also tend to have strong
economic value of the forest sector, but with a low share of the forest sector in
their economy. This category includes Germany, France, Spain and Italy. There are
some disparities in this category: Germany and France are the two strongest
economies in the EU, and both have high levels of wood production and gross
added value of the forest sector. Spain has a lower level of gross added value,
which is close to the European average, and lItaly a lower level of roundwood
production, also close to the European average. Therefore, the defining
characteristic of this category is that the high level of participation and funding in
FP projects seem to be mostly explained by the GDP, but also by a strong
economic value of the forest sector, indicated by roundwood production, gross
added value, or both.

The third category includes the Netherlands, Belgium, Denmark, the UK and
Switzerland. What these countries have in common is a lower than average
economic value of the forest sector and a very low share of the forest sector in
their economy, while simultaneously having a higher than average funding. These
countries are also characterized by a high GDP and/or GDP per capita. The UK has
a much stronger economy and level of funding than these other countries, but is
included in this category because it shares a level of funding that is higher relative
to a lower economic value and importance of the forest sector in its economy.

The fourth category includes Portugal, Poland, Czechia and Romania. These
countries have in common a lower than average level of EU funding, about
average GDP, but all share a middle to high economic value and importance in
their economy, of the forest-based sector. Portugal, Czechia and Romania have
very similar socioeconomic characteristics, but Poland has a comparatively bigger
forest sector economy. We observed that Hungary has similar socioeconomic
characteristics and level of funding that these countries, but with a much smaller
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forest sector, both in terms of economic value and relative importance in the
country’s economy.

The fifth category includes countries with the lowest levels of GDP and EU funding.
All these countries have small forest sectors in terms of economic value, but
higher than average share in their economies. Two subcategories can be defined:
the first includes Estonia, Latvia and Slovenia, which have a high share of the
forest sector in their economies, and also a higher level of funding. The second
category includes Bulgaria, Croatia, Lithuania and Slovakia, which have a smaller
share of the forest sector in their economies, and are the countries with the lowest
levels of funding.

Finally, five countries do not really fit into any of these categories. Austria and
Norway share similar socioeconomic characteristics, including GDP, and a higher
than average EU funding. They have a higher than average economic value of their
forest sector, but an average share of F&FS in the economy. Switzerland has a
similar level of funding, but has a lower forest sector economic value, a low share
of the sector in its economy, and a higher GDP. The case of Greece is different: it
has a lower GDP, is among the lowest countries in strength and relative
importance of the forest sector, but has an average level of EU funding, similar to
Switzerland. Finally, Ireland has a low level of funding, that can be mainly
explained by a low forest sector economic value, a low importance in its economy,
and a very small forest area and cover.
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FRAMEWORK PROGRAMMES ANALYSIS - MAIN RESULTS

The funding in framework programmes for F&FS projects is unevenly
distributed, for every variable that we looked into.

We find that a small number of projects account for a quarter of the total
funding. The average funding of the 30 most funded projects, 24.5M€
including 14.4M€ of EU contribution, is much higher than the average
funding of all projects, which is 3.5M€ including 2.6M<€ of EU funding. This
means that we have a small number of highly funded projects, and a
majority of small funded projects (79% of projects have a total funding
smaller than 5M€).

The distribution according to topics of R&l is also uneven, with subjects
related to forest products, and especially new wood uses and
downstream processes, highly funded, while forest ecology projects
received much less funding.

The geographical distribution of funding is also uneven, with
participants mostly located in Western and Northern Europe. This
echoes the results of Lovri¢ et al. about forest-based bioeconomy
research in Europe (2020).

The level of funding is strongly correlated with GDP, with the exception
of Finland and Sweden, which have a strong forestry sector and a high
relative importance of this sector in their economy.

We propose 5 categories of countries based on their level of funding and
socioeconomic variables.
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5. Country case-studies: agenda setting, governance and
funding at the level of 8 European countries

In this section, we will present our main results for each of the areas of our case
studies: R&l strategies, funding instruments and actors. The countries analysed
are Austria, Croatia, Denmark, France, Finland, Germany, Slovakia and Spain. In
some countries, partial regional analyses could be performed. In the next section,
we will delve deeper into differences and similarities between countries.

5.1. R&I strategies

To analyse the forest-based sector R&l strategies and their content, we proceeded
on four main levels: the type of strategy, the place of F&FS R&l issues in each
strategy, the main thematic priorities put forth, and the governance aspects of the
strategies. In total, we analysed 71 strategies, of which 53 were national-level
(Austria, Croatia, Denmark, France, Finland, Germany, Slovakia and Spain) and 18
were regional-level. Only France and Finland had regional-level strategies. In
Finland, most regions have regional forest programmes. It is the same in France,
where we chose to focus on the strategies of the largest forest regions: Nouvelle-
Aquitaine and Grand-Est regions. We first introduce how we categorised the
strategies in section 5.1.1, and then present our results in the following sections.
The regional strategies are analysed in a dedicated section, section 5.1.4.

5.1.1. Categorisation of R&I strategies

For the first level of analysis, we distinguished between four different categories
of agenda setting policies and strategies.

- The first type of strategy includes strategies dedicated to R&l for the
forest-based sector. For example, the French strategy “Forest and Wood
Research and Innovation Plan 2025" (2016) is a strategy that focuses only
on F&FS R&l issues.

- The second type includes strategies for the forest-wood sector as a
whole. For instance, the German Forest Strategy 2050 (2021), which
includes a section dedicated to R&l priorities.

- The third type is general R&I strategies, such as the Smart Specialisation
Strategy 2029 of Croatia (2023), which includes a section dedicated to wood
products.

- The fourth and last type includes other thematic strategies, such as
biodiversity, climate, environment or bioeconomy. An example of this type
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of strategy is the Finnish Bioeconomy Strategy (2022), which has a section
dedicated to research and innovation, and another dedicated to increasing
the added value of the forest sector, which includes priorities such as
developing new technologies and new business models in the chemical
forest industry.

For the second level of analysis, we sought to understand the role and importance
of forest-based sector R&l issues in each strategy. We identified four possible
categories.

The first category (type 1) includes strategies that explicitly mention F&FS
R&l issues with a dedicated section. This is the case of the Research
Programme of the Federal Agency for Nature Conservation 2022-2026 in
Germany (2023). It contains a sub-section dedicated to forestry research
objectives, with priorities like biodiversity protection and development of
financial instruments for sustainable forest management.

The second (type 2) includes strategies for which F&FS R&I priorities are
explicitly mentioned, but scattered in several parts of the document or
within other overarching priorities. An example is the R&D programme
2020-2025 of the Austrian Ministry of Agriculture (2020), in which there is
no section dedicated to the forest sector, but where many research
priorities are included in the main R&I axes. For example, the research axis
"Nature and living spaces fit for the future" includes priority themes such
as "Development and protection of climate-fit forests", "Mobile phone coverage
on agricultural and forestry land to use digitalisation in sustainable
management", or "Increased use of wood as a renewable, climate-friendly raw
material and energy source in the sense of the bioeconomy" (pp. 28-29).

The third category (type 3) refers to strategies for which there is no
explicit mention of forest-wood R&I issues, but which still apply to the
sector. An example is Denmark’s green research strategy “Green solutions
of the future” (2020), in which there is no explicit mention of the forest-
based sector but several priorities applicable, like circular economy, green
fuels or biodiversity preservation, restoration, and management.

The fourth category (type 4) identifies strategies that do not mention any
priority related to the F&FS R&I. We include this category to account for
any important strategy related to R&l or to the F&FS that would leave out
F&FS R&l priorities. This applies, for instance, to the Spanish “Strategic plan
for natural heritage and biodiversity to 2030” (2023), which mentions forest
as part of its priority topics, but not as an R&I priority.
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In several cases, one strategy could fit into several categories. This is the case, for
instance, of the Research Programme of the Federal Agency for Nature
Conservation (2023) in Germany, which is an R&l strategy with a subsection
dedicated to nature conservation in forestry (type 1), but which has also other
forest-related priorities disseminated in other sections and subsections (type 2).
In such cases, we use the highest category level, which here is type 1.

We identified the main R&I themes and topics present in each strategy. We started
by screening the content of F&FS strategies with R&l priorities, and noted the
themes put forth in each strategy. Then, we aggregated these into ten main
themes and coded each strategy based on the themes present:

1)

2)

3)

4)

5)

6)

7)

3)

9)

Digitalisation and technological development, which includes priorities
such as modernisation of forestry, digitalisation of forestry or industrial
processes, automation, mechanisation, or use of artificial intelligence, for
various objectives;

Wood construction, which includes priorities such as solutions to increase
the use of wood in building, improving wood technical properties for
construction, fire protection, or development of hybrid materials;

Forest risk management, with priorities related to wildfires, natural
disasters and disturbances (including related to climate change), or forests
health risks;

Biodiversity and forest ecosystem services, which includes biodiversity
protection,

Bioeconomy and new wood uses, with priorities such as new wood
materials and products, bioenergy, wood biomass, wood in chemistry, new
industrial processes, circularity or cascade use of resources;

Wood resources and production, which includes priorities related to the
provision of wood resources and the strengthening of wood production to
meet new wood demands, including in a sustainable way;

Forest management and forestry, which includes new forest
management techniques and processes such as sustainable forest
management or adaptive precision forestry;

Adaptation to climate change, such as management of climate-related
threats, new tree species, and overall development of climate-fit forests;

Forest monitoring and modelling, including inventory, remote sensing or
modelling of various forest ecosystem processes;
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10) Social sciences and social issues, which includes both societal issues of
forests, forestry and wood industry, and the use of social sciences and
humanities to various aims, including competitiveness and performance.

We also looked at general, non-thematic R&I priorities, such as public-private
collaboration, technology transfer, and overall objectives of the strategies.

Lastly, we analysed each strategy based on their governance aspects. Based on
our definition of governance, which includes “the various actors involved in research
and innovation policy, activities and management, the related processes and their
relationships” (p. 20), we looked at the organisations in charge of designing the
strategies and the policy-making processes (obtained during the data collection),
and screened each strategy to assess the instruments planned for the
implementation of their objectives.

Then, we looked at each strategy into detail to categorise it, and then summarised
this information by country. We did not have enough reliable information at the
regional level to perform the same categorisation for all strategies. The regional
strategies are analysed in a dedicated section, section 5.1.4.

5.1.2. Content of the strategies

In this subsection, we present the analysis results based on types of strategies,
role of R&l F&FS priorities and thematic content. We focus on national strategies.

A first result is that countries use different types of strategies to steer forest-
based sector R&l, and with varying degrees of importance given to these
activities. Of the 8 countries studied, all have general or non-F&FS thematic R&I
strategies, but few have direct mentions of forest-sector priorities (5 out of 17 R&l
strategies, in Austria, Croatia, France, Germany and Spain), and even fewer have
dedicated sections for these issues (Croatia and Germany only, each within one
R&l strategy). In Croatia, the Smart Specialization Strategy (2023) has a dedicated
objective to wood products. In Germany, the Research Programme of the Federal
Agency for Nature Conservation (2023) has a sub-subsection listing research
priorities for nature conservation in forestry under the research field on
sustainable use of natural goods and biodiversity, and another for the adaptation
of forests to climate change. There are also other forest-related priorities
disseminated in other sections, such as in the sections dedicated to economic
instruments for analysis and evaluation and to nature restoration, climate
protection and biodiversity.

Furthermore, only 3 countries have strategies dedicated to forest-based sector
R&l: Finland, France and Slovakia. Additionally, 6 countries have forest-based
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EUFORE - Deliverable D1.3.

sector strategies with R&l priorities, mostly with a dedicated section but also
disseminated throughout the document.

Table 4. Summary of strategies’ categorisation by country

Austria 1] 2 0 0 0 1 1 0 0 1
Croatia 0 0 0 0 1 0 0 0 1 2
Denmark 1] 0 1 0 0 0 2 0 0 0
Finland 1 0 ] 0 0 0 1 0 1 1
France 1 2 2 0 0 1 ] 0 1 0
Germany 0 2 0 0 1 0 0 0 2 0
Slovakia 1 1 0 0 0 0 2 0 0 1
Spain ] 1 ] 0 0 1 1 2 2 4
Total 3 8 3 0 2 3 F 4 2 z 2

Table 4 shows that most forest-based sector strategies have a section with
R&I priorities to be implemented, in addition to strategies dedicated to R&l in
the forest-based sector. This makes them the most common type of strategy for
F&FS R&l agenda setting. We see that R&l strategies rarely have a dedicated
section or mention of F&FS priorities, but that they usually have R&l priorities
applicable to the forest-based sector. This is the case of the Smart Specialisation
Strategy of Slovakia (2021), which has several priority areas applicable to F&FS.
For instance, the priority area for innovative industry includes “Processing of raw
materials and semi-finished products into higher value-added products”, which
includes wood and wood-based products such as timber, given as an example of
raw materials in the strategy (p. 88). There are also priority areas for innovative
products with biomaterials and biotechnologies in healthcare (p. 96) which can
include wood-based innovative materials, circular production systems based on
biomass (p. 98) which can include forest biomass, as well as a priority area for
innovative and knowledge-based land management, which includes sustainability
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objectives, primary production systems that all are applicable to forest
management.

F&FS R&l priorities can be found in other types of strategies, usually strategies
dedicated to climate change, the environment and biodiversity, or bioeconomy.
In most of these, F&FS R&l issues are not explicitly mentioned, but the objectives
stated are applicable. Some also have explicit mentions, more often in climate and
bioeconomy-related strategies. For instance, the “Finnish Bioeconomy Strategy”
(2022) promotes the development of new wood-based products for the industry,
including by the business sector, such as chemicals or insulation materials. In
Croatia, the “Nature Protection Strategy and Action Plan” (2017) has one out of
five main axes dedicated to the increase of knowledge and data on nature. In this,
they list several research activities applicable to forest without mentioning forests
directly, such as research on indigenous species and habitats, as well as the risks
they face.

Overall, the themes that were the most frequently found were related to the
bioeconomy, to (new) wood uses, to forestry and forest management strategies,
and to digitalisation and technological development of forestry and wood
industry. Other frequently encountered priorities were related to adaptation to
climate change, biodiversity and ecosystem services. Priorities related to forest
monitoring and modelling, and to social sciences and social issues, were not often
encountered. In the strategies dedicated to forest-based sector R&I, some topics
were priorities in all strategies: themes related to digitalisation and modernisation
of forestry and/or the wood industry, adaptation of forests to climate change,
issues related to forest management, as well as forest-related risk managements,
especially related to climate change. For example, the Finnish Research,
development and innovation programme supporting the objectives of the
National Forestry Strategy (2022) has a theme related to health risks of forests
and anticipation of risks in its section about adaptive precision forestry, which is
related to the goals of the National Forestry Strategy about climate resistance,
pest risks and environmental risks management. It also has digitisation as a cross-
cutting theme and objective, which includes the development of digital services
and operating methods, as well as of automation and artificial intelligence in
forestry. Other themes that were present in almost all of these strategies were
related to bioeconomy and new wood uses and products, as well as to wood
production and wood resources.

In forest-based sector strategies with R&I priorities, we found four main themes,
related to digitalisation and technological development, forestry and forest
management practices, bioeconomy and new wood uses, and adaptation to
climate change. Moreover, we found only three strategies, in three countries,
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dedicated to the wood industry: the German “Wood Charter 2.0" which exists since
2004 and was lastly revised in 2021, the Austrian “Wood Initiative” from 2022, and
the French “Strategic Wood Industry Contract” from 2023. R&l agenda setting
strategies with explicit forest-based sector priorities most often focused on forest
management practices, and biodiversity and other forest ecosystem services.
Adaptation to climate change, forest risk management and bioeconomy and new
wood uses were also often found.

Non-thematic priorities are also present in most strategies. The objectives of
fostering public-private collaboration, and strengthening the knowledge and
technology transfer from R&l to businesses, forest owners or managers, and civil
society, are found in most strategies. R&l objectives are often presented as a tool
to reach different policy objectives, such as to foster competitiveness of the forest-
based sector, to fulfill strategic, non-R&l policy objectives such as adaptation to
climate change. R&l, as a broader objective, is also used to support policy
decisions and their implementation with science results and evidence, or to solve
social and practice challenges. This relates to some of our findings in the literature
review.

5.1.3. Governance of the strategies: lead organisations, policy-making
process and agenda setting elements

In this section, we focus on some governance aspects of national strategies,
namely the lead organisations, the policy-making processes and the instruments
planned to implement the strategies.

Looking at strategies dedicated to R&l in the forestry and forest-based sector, all
have hybrid agenda setting processes with the involvement of national F&FS
research organisations. Most of them are primarily defined by national
governmental authorities, the ministries in charge of agricultural and/or forestry
issues, with inputs from experts or various stakeholders. Additionally, they often
mention overarching policies and strategies to which they refer to, or for which
they are instruments designed to fulfill part of their objectives. For instance, in
Finland, the “RDI programme of National Forest Strategy” (2022) is a separate
strategy that was elaborated as a follow-up to the National Forest Strategy, in
order to help fulfill its objectives, by the national ministry in charge of agriculture
and forestry, with representatives of national forestry and research organisations.
The “Wood Charter 2.0" (2021) in Germany, also refers to forest and climate
policies of the German federal government, and the Austrian “Wood Initiative”
(2022) is part of the country’s Forest Fund, an instrument to achieve the fund's
objectives related to wood. The only exception is France and its “Research and
Innovation Plan 2025 for the Forestry and Wood Industry” (2016). While it also

84



refers to existing national policies, it was designed by a consortium of scientific
and industry experts and organisations from the forestry and forest-based sector,
after a mission letter from governmental authorities that did not participate in its
development. This French strategy is the only one with several sectoral
organisations and ministries participating, and highlights the most industry
participation.

We found similar results for forest-based sector strategies. All were primarily
elaborated under the leadership of governmental authorities, mostly with
stakeholders’ consultation. Most of the time, ministries were in charge, most often
ministries responsible for agriculture and forestry issues, or environmental and
climate issues. The only country with professional and industrial organisations
strongly associated with the design of a strategy was France, with the Strategic
Wood Industry Contract (2022).

As for the implementation of the strategies, not all strategies have clear agenda
setting elements. When agenda setting elements are indicated, they are often
competitive calls for projects, implemented either through the strategy itself, or
by using existing programmes or funding agencies. It is the case for the Austrian
“Wood Initiative” (2022), the Finnish “RDI programme of National Forest Strategy”
(2022), the French “Forest-Wood Dialogues” (2022), the German “Wood Charter
2.0" (2021), and the Slovak “Research and development for sustainable
development of forestry and wood processing sector in changing conditions -
research programme for years 2022 - 2026" of the Research Institute of the
National Forest Centre. Several strategies also establish the will to use more
competitive funding allocation and performance evaluation for implementation
of their R&I objectives. We also found other types of agenda setting. For instance,
in Denmark, the R&l priorities of the “National Forest Programme” (2018) were to
be implemented through research contracts between the ministry in charge of
environment and food issues, public sector consultancy, and Danish research
universities. In Spain, the “Forest Plan 2022-2032" (2022), that implements the
objectives of the “Forest Strategy 2050” for the period 2022-2032, plans to build
on existing funding sources to reach its objectives, such as European-level funding
instruments, ministerial funds, or public and private foundations. In the German
“Forest Strategy 2050”, the strategy mentions the objective of implementing long-
term interdisciplinary research networks, rather than relying only on R&l projects
that are more short-term. Another tool that is very present is the strengthening
of cooperation between the public and private sector, either as an additional
funding source, or as an R&l objective in itself.

In other types of strategies, there are often no R&l objectives targeted at the
F&FS, but there are still priorities applicable to the forest-based sector, or
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instruments that can be mobilised for forest-based sector priorities. For
instance, strategies which fund research on ecosystems and biodiversity in
general, R&l on renewable and bio-based energy and fuels, or about use of
biomass in innovative ways, can all be used to fund F&FS R&l. However, there are
exceptions, such as the Spanish “Long-term decarbonation strategy 2050” (2020)
and “National plan for adaptation to climate change 2021-2030" (2020), in
Germany's “National Strategy for biological diversity 2030 - Action plan 2024-
2027" (2024), or in Croatia's “Climate change adaptation strategy to 2040" (2020)
that all mention explicitly forest-related R&l priorities.

In Spain, most of the strategies mention more prominently the use of public
administration and public funding for R&l. For instance, in the “Circular Economy
Strategy” (2021), the use of public procurement for innovation is encouraged and
is considered as an instrument to respond to collective challenges through
innovation. Other instruments, such as taxation, are also considered to foster
collaboration between the public and private sector. These instruments are also
mentioned in other Spanish strategies, such as in the “National Integrated Energy
and Climate Plan 2021-2030" (2020) and in the “National plan for adaptation to
climate change 2021-2030" (2020).

5.1.4. Focus on regional strategies

One main result of our study is that most European countries do not have any
regional-level strategy to programme R&l activities for the forest-based
sector. We only found such strategies in Finland and in France. In Finland, most
regions have forest regional programmes or R&l roadmaps. In France, we focused
on the different strategies in two of the regions with the largest forest areas: the
Nouvelle-Aquitaine and Grand-Est regions.

In Finland, most regions have regional forest programmes (Finnish Forest Centre
2020). These programmes are built with stakeholders’ participation and approved
by each regional forest council. They take into consideration overarching levels of
agenda setting: the EU forest strategy, the Finnish national forest policy, and
regional objectives. Their main objectives are the promotion of multifunctional
and sustainable forest management, economic valuation and profitability of
forest sustainable uses, and the sustainable use of forests to tackle climate issues
(Finnish Forest Centre 2020, p. 2). They can include knowledge and innovation
measures, but the precise objectives and implementation are detailed in each
strategy, which could not be accessed. Most regions also have regional R&l
programmes and/or regional development programmes, in which forest-based
R&I objectives can be included as well.
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In France, regional strategies are elaborated in a more vertical manner. Regions
must propose and implement their regional programme for forest and wood,
through a specialised commission appointed by regional authorities. The
programmes follow the objectives and measures of the “National forest and wood
programme” (2017) and are approved by the national ministry in charge of forest
issues. We focused on two of these regional strategies: the Nouvelle-Aquitaine
programme and the Grand-Est programme. We chose these two regions because
they are two of the regions with the biggest forest areas and forest-based
industries, and are very different in terms of the dominant types of forests
managed. The Grand-Est programme has a section dedicated to R&l, for the
purpose of strengthening the competitiveness of the sector. It states priorities
such as regional trees characterisation, new beech and hardwood uses, use of
wood in construction and renovation of buildings, or new innovative industrial
processes. It also mentions experimentations in forests for forestry and forest
management practices, and another about the development of R&I networks for
collaboration and knowledge transfer between various actors in the region.
However, there are no tangible agenda setting elements, funding, lead
organisations, or monitoring indicators. In the Nouvelle-Aquitaine programme,
R&l priorities are given more importance, are more numerous and detailed in
several actions measures of the document. R&l priorities are used a means to
achieve several strategic objectives, such as the improvement of forestry and of
wood production (genetic improvement, climate change adaptation, ecosystem
functioning, functionalities and biodiversity, forest operations logistics and
mechanisation, innovations in precision forestry, wood and tree characterisation).
There are also special R&l programmes dedicated to maritime pine, biodiversity
and water in forests, old growth forests, coastal forests regeneration, and alpine
pine trees and forestry, usually co-funded by governmental bodies. The region
also put an emphasis on knowledge transfer and innovation support through
networking and clusterization of R&l organisations and companies. For most of
these priorities, the Nouvelle-Aquitaine region plans a budget and sources of
funding for the next decade to implement them. In both regions, there are also
other strategies that include F&FS R&l priorities, such as innovation and
development strategies, and biodiversity strategies.

5.2. Funding instruments

In this section, we present the results of the funding instruments part of our
templates. After collecting the data for all countries, we developed a
categorisation of the main type of funding instruments found, and used it to
characterise each country. We analysed 42 funding instruments in total. For some
countries, we performed partial regional analyses when we had enough data
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available. In a dedicated section (section 5.2.3.), we analysed regional-level
instruments for three countries: France, Germany and Spain.

5.2.1. Categorisation of funding instruments

This typology has three main categories and one open category.

The first category is EU funding instruments, which refers to instruments
either funded or managed by European Union bodies, operated on a
national level. For instance, this can refer to Recovery and Resilience Plans
under which R&l projects can be funded, for instance in Croatia.

The second category is open calls for projects operated or funded by
governmental bodies, such as ministries or government agencies. An
example of such calls is the generic call for projects of the French National
Research Agency, which is an annual call that funds research projects of
any scientific field, with very minimal thematic programmation (National
Research Agency, 2024).

The third category refers to strategic funding, targeted at special topics or
types of projects. For instance, the Austrian Forest Fund is considered
strategic funding, as it directs funding towards forest-based sector
objectives. This instrument, established by the Austrian parliament, has
specific research measures, with competitive project funding managed by
the Austrian Research promotion agency for wood, gas and biofuels topics,
or the federal ministry responsible for forestry issues for forest and climate
topics (Federal Ministry of Agriculture, Forestry, Regions and Water
Management of the Republic of Austria, 2022).

The fourth category regroups other funding instruments, usually private
instruments, more niche or specific to a country. The main types of
instrument included in this category were governmental research
contracts, and private foundations grants.

We use other variables to characterise these instruments, related to the questions
asked during the data collection phrase. For instance, if they are competitive, the
type of funders and managers, or what kind of funding they provide. We tried to
do a quantitative analysis for funding information, but we were unable to follow
through. In fact, each funding instrument had their own way of providing financial
information that was usually not comparable with others. For instance, for some
instruments there is only the maximum funding available for the entire operation,
while for others it is the maximum funding by project, or the amount effectively
funded.
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5.2.2. Funding instruments: results

Our first result is that there are very few instruments specifically for F&FS R&l
activities. Of the 42 instruments studied, only 9 were targeted to the forest-based
sector, mostly in France and in Germany, and one in Austria, and most were not
specifically for R&I. All three countries have funds for the forest-based sector: the
Forest Climate Fund in Germany (that has been discontinued in 2024), the Forest
Fund in Austria, and the Strategic Fund for Forest and Wood in France. The
German fund was almost entirely dedicated to research and development, with
also knowledge transfer and communication objectives. Research and innovation
objectives are present in only two out of ten measures of the Austrian fund,
focused on wood gas and biofuels, and adaptation of forests to climate change.
In each case, the dominant type of funding is project funding.

In France, there are a couple of instruments dedicated to funding F&FS R&l. The
French network for forest adaptation to climate change (AFORCE) has a call for
projects dedicated to research and funded by ministries and professional
organisations of the forest-based sector. This call is however not available every
year. Additionally, since 2024, a long-term programme dedicated to forest-based
sector R&l, the PEPR Forestt, has been launched and funded by a governmental
recovery programme, France 2030. This programme has a total funding available
of 40M€, and will manage a call for projects with thematic priorities. It will run for
7 years.

Besides instruments dedicated to the forest-based sector, our results show that
the main type of instruments available for R&I in the sector are strategic,
targeted funding programmes. This type of funding instrument is most
common in France and Germany, and is found in all countries except Croatia. The
most common target themes are related to innovation development in general,
to climate change, biomass and biotechnologies. We also found some targeted at
companies’ ecological transition and biodiversity. These instruments are mostly
competitive project funding, but we also found several long-term programmes or
funds, as well as grants. For instance, the Renewable and Sustainable Resources
funding programme in Germany, funded by the BMEL ministry and managed by
the Federal Agency for Renewable Resources (FNR) is used to fund F&FS R&l
projects. In France, the programme PEPR B-BEST funds research on biomass,
biotechnologies and sustainable technologies for the chemistry and fuel sector.
In each case, the funding allocated from these programmes is also operated
through annual competitive calls for projects. Moreover, strategic funding
instruments can be linked to policies and strategies, either established by one, or
used to achieve their objectives. It is the case of the Renewable and Sustainable
Resources funding programme in Germany, which is used to achieve the
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objectives of the Wood Charter 2.0 (Alfter 2021), and the Austrian Forest Fund
which also funds the Austrian Wood Initiative (Rappold et al. 2022).

Additionally, over half of the countries, Austria, Finland, France, Slovakia and
Spain, have open calls for R&l projects operated by national research funding
agencies. The amount for forest-based sector projects vary greatly between
countries. For instance, in France, the National Research Agency allocated over
57M€ to the F&FS through its generic call for projects between 2010 and 2018
(National Research Agency 2019). In Finland, the different calls of the Research
Council of Finland financed an estimated 34M£ for forest-based sector projects
for the year 2024 alone. In Austria, the agency FFG manages several open calls,
mostly targeted at industrial research, market-oriented research and innovation
or experimental development. In Slovakia and in Spain, there are also generic
open calls for research projects operated by their respective research agencies
(the Slovak Research and Development Agency, and the State Research Agency in
Spain), for which we did not find the amount allocated to F&FS projects.

One important result is that there is an overall dominance of competitive
funding for the allocation of R&I funding, through calls for projects, in almost
every country studied. We also found that there was uneven capacity for national
funding. For instance, in Croatia, we found no national funding instruments for
R&I, only EU funding instruments were cited. On the other hand, France and
Germany were the two countries with the highest number of funding instruments,
and, with Austria and Finland, were the only countries with several millions of
euros allocated each year to forest-based sector R&l projects. We also found that
public and mostly private foundations funding occupy an important part in the
funding landscape only in Finland and in Denmark, with several grants available
each year. However, most foundations and grants are not targeted only at the
forest-based sector. We found forest-based sector foundations only in Finland.
The Foresters’ Foundation and the Finnish Forest Foundation are both private
foundations which offer annual grants and project funding, amounting to several
hundreds of thousands of euros each year for R&I projects, mostly for projects
with higher levels of TRL.

Additionally, every country studied had some sort of tax incentives for
research, development and/or innovation activities. This kind of instrument
is targeted at private sector and businesses R&l activities, is indirectly funded
through the State budget, and is usually managed by each country’s fiscal
administration. However, each country differs in the implementation of these
incentives. In Austria, it is required to have an expert opinion from the Austrian
Research Promotion Agency, and in France the eligible projects must comply with
criteria defined by the ministry responsible for research issues (PwC Worldwide
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Tax Summaries 2024). In some countries, these instruments are targeted to
capital expenditures for R&l activities, such as in Croatia and in Denmark (PwC
Worldwide Tax Summaries 2024). In many cases, it takes the form of a tax credit
based on R&D and/or innovation expenses, such as researchers’ salaries, patents,
contracted R&l activities, or material, and are often capped. In France, there are
three different tax credits, on research, on innovation, and on collaborative
research. The most used is the tax credit on research, which is capped based on
the company's expenses and financial results (Directorate General for Public
Finances 2021). This means that the amount credited can be very high based on
the company, up to several dozen millions of euros. In Germany, the credit is
capped at 2.5M€ per year, and in Slovakia up to 100% of R&D costs can be
deducted (PwC Worldwide Tax Summaries 2024). All of these fiscal measures are
open to forest-based sector companies. However, it was not possible to estimate
the amount used for forest-based sector companies for their R&l expenditures.

5.2.3. Focus on regional instruments

Overall, we found few regionally-operated funding instruments, and found some
only in three countries: France, Germany and Spain. In France, regions can fund
R&l with their regional budget.

In France, the Nouvelle-Aquitaine region, for instance, has several instruments for
regional R&l, such as scientific interest group on pine wood, a tree species with
great economic relevance for the region, as well as several “scientific program of
great regional ambition” (PSGAR), including one focused on multiple risks
management in forests. Some regional scientific networks also occasionally issue
and fund calls for R&l projects.

In Germany, we focused on Bavaria and North Rhine-Westphalia. We found
regional funding in Bavaria, which has R&l funding available through the Bavarian
forest administration, and a support programme for agriculture, forestry and
nutrition research operated by its ministry in charge of agriculture and forestry
issues. The State of North Rhine-Westphalia also used to fund a programme
dedicated to wood knowledge research, operated by its State Forest and Wood
Agency. Additionally, the Federal ministry of Education and Research finances
regional innovation groups, called REGULUS, to connect trans- and
interdisciplinary research and innovation at regional level on forests and wood
issues, with a focus on climate change.

In Spain, the autonomous communities can also fund R&l projects. For this study,
we focused on two communities, the Basque Country and Catalonia. In Catalonia
for instance, the regional department responsible for research issues finances
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and manages regional generic calls for projects. We found two that are relevant
for forest-based sector issues: a general call for innovation projects, “NUCLIS R+D
Green grants”, and the AGAUR call, a regional generic call for projects focused on
climate change issues, also managed by the Catalan department of climate action,
food and rurality. In the Basque Country, the local Basque government funds
several calls for R&l projects, mostly focused on innovation, industrial
competitiveness and new products, processes and services, managed by the
Basque Business Development Agency. The Basque Department for Economic
Development, Sustainability and Environment also funds and operates a call for
innovation in the field of bioeconomy.

5.3. R&l actors

For the last section, we evaluated the funding and governance structure of the
most important national and regional R&l actors in each country. In total, we had
a sample of 88 organisations that are performers of R&l. This sample does not
include regional or governmental bodies or agencies involved when they are
funders. For most organisations, the funding structure was either not available,
or did not allow to differentiate F&FS funding from non-F&FS funding. We found
little information at regional level, mostly in Germany and in Spain.

5.3.1. Categorisation of R&I actors

To characterise R&l actors, we used the categories described in the methodology
section and obtained during the data collection. For the analysis, we focused on
the type of organisation (for instance, research organisations or university), the
funding and governance structure when the information was available, and their
scope of action, national or regional. We used the funding information as an
illustration when it was available, which was rarely the case.

5.3.2. R&l actors: results

Firstly, 80% of the sample organisations responsible for R&l activities in the
countries studied are public organisations. Additionally, in all countries, the
majority of R&l performers studied were public organisations. Here, public
organisations means organisations managed by, supervised by, or that reports to
public authorities, often national or federal authorities, such as ministries
responsible for research. These public authorities also often are the primary
funders of these organisations, for instance through operating and functioning
subsidies and grants, or the payment of researchers’ salaries. However, public
organisations may have additional sources of income, from public or private
funders, such as patents revenues, research grants, funds from calls for projects
or R&l contractual agreements. These additional revenues can also come from the
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same public authorities, for instance in the case of some competitive calls for
projects.

For instance, in the case of INRAE in France, in 2022, over 825M€ (overall budget,
not only F&FS R&l), representing more than 77% of the budget, is core public
funding, primarily covering salaries and other operating expenses. The rest of the
organisation's resources, about 23% of its budget, comes from other resources,
mostly contracts with public or private partners and competitive funding, and a
small share of patents revenues, services, donations and other subsidies.
However, most contracts and competitive funding also comes from public
funders, such as the National Research Agency, ministries, as well as European
Union and local authorities. In total, in 2022, a minimum of 87.7% of INRAE's
resources came from public national funding (INRAE 2023). There may be other
public funding included in other categories that we could not identify with the
information available. This includes all R&l activities of INRAE, not only the forest-
based sector activities.

In Denmark, the University of Copenhagen’s Department of Food and Resource
Economics (IFRO) is also primarily funded through public funding sources. In 2021,
it had a core public funding of about 5M€, as well as other public funding of at
least 2.2M€. Another source of funding, external research projects, is responsible
for 4.7M€, of which we could not estimate the share of publicly funded research
projects. This means that between 55% and 91% of IFRO’s budget comes from
public funding sources (Internal IFRO documents, 2022). However this also
includes non-F&FS and teaching activities. For most other organisations, we could
not estimate the share of different types of funding sources, especially for the
F&FS part. However, as most organisations are public, and that most funding
instruments are publicly-funded, a large majority of the funding for R&l
organisations comes from public funding sources.

Secondly,the majority of R&l performers in the forest-based sector are
research organisations, mostly public ones. Public higher education institutes,
such as universities, are the second type of actors most found among R&l actors,
in roughly the same proportion as public research organisations. However, the
ratio is different from one country to the next. For instance, Finland and Denmark,
both Nordic European countries, have more universities than research institutes.
On the other hand, France has almost no higher education establishments among
its most important R&I actors for the forest-based sector. Additionally, except for
Croatia and Slovakia, all other countries have at least one private research
organisation active in the forest-based sector.
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Lastly, there is a rather important number of R&l organisations that are
specifically dedicated to the forest-based sector. We found 37 organisations
dedicated to forest-based sector R&l, present in almost every country studied.
Most were research organisations, and very few were higher education
organisations. A small share were classified as “public administrations and
others”, in Finland, France, Germany and Slovakia. In these cases, such
organisations are usually public state agencies or administrations dedicated to
forest management and other forest-related issues, with a department dedicated
to R&l. This is for instance the case of the National Forest Office (ONF) in France,
a public state agency dedicated to the management of state-owned forests, which
has a department dedicated to R&I with 81 employees (less than 1%) and a budget
equivalent to 1% of the ONFs revenue. We also found several similar
organisations in Germany, but operated at Lander level. The only country in our
analysis without a F&FS R&l organisation is Denmark. Apart from F&FS
organisations, we also found an important number of technical and
technological institutes and universities, 23 in total, that can be either general
or dedicated to the F&FS. Most are public organisations, but a third are private or
mixed organisations. Such organisations are found in all countries studied, mostly
in Spain, Austria and Germany. Austria also has two private companies dedicated
to R&l in the field of bioenergy and biotechnologies. Lastly, we found 20 generalist
and public universities that are active in F&FS R&l, but in a smaller subset of
countries: Austria, Denmark, Finland, Germany and Spain. These public
universities are mostly publicly-funded, but can also have additional sources of
funding such as patents or project funding.

5.3.3. Focus on regional actors

We found regional R&l actors mostly in Germany and in Spain. In Germany, we
consider that the public forest agencies R&l departments, operated at the level of
federal states, are regional R&l actors. We found these organisations mostly in the
South, in the West and in the North-western federal states. In Spain, we found two
regional R&l institutes, the Basque Institute of Agricultural Research, and the
Forest Science and Technology Centre of Catalonia, each focused on regional
specificities. Additionally, in France, regions can fund R&l with their regional
budget.

5.4. Models of funding and governance by country

Based on the results of our case studies, we identified common and divergent
characteristics across all studied countries.
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First, all countries use competitive calls for projects funded by government
funders as the primary instruments for funding R&l in the forest-based sector.
Second, national or federal public funding is overall the main source of funding,
even if the specificities of funding instruments, organisations and requirements
vary between countries. R&I performers are also primarily public actors, operating
with public funds. The main funders are always governmental bodies, most of the
time ministries in charge of science or in charge of agriculture and forestry issues,
and the managers and operators of funding are also governmental bodies, either
ministerial departments or state agencies tasked with research issues or funding
in general. We note that almost all countries studied have at least one public
agency that offers funding options for R&l.

Another common characteristic is that agenda-setting is mostly done through
forest-based sector strategies, either dedicated to R&I, or with R&I sections and
priorities disseminated in the document. There are also common R&l themes that
are put forth in all governmental strategies, such as sustainable forest
management, climate change-related issues, and diversification and sustainability
in the use of wood. Lastly, we found objectives related to public and private
collaboration, as well as knowledge and technology transfer in almost every
country.

However, we also observed a number of differences between countries. One is
the role of EU funding in countries’ strategies and agenda setting of R&l. EU
funding strategies, such as Smart Specialization Strategies, were put forth in
Croatia and Slovakia as key for agenda-setting and funding of F&FS R&l, while
Austria, Denmark, Finland, France, Germany and Spain relied mostly on strategies
designed at national level. Croatia and Spain also explicitly mentioned the use of
EU funding sources as part of their financing strategies. In Croatia, EU funding is
prevalent, as it seems to represent, based on the data we found, the main funding
source for R&l in the forest-based sector. In Spain, the use of EU funds is
mentioned in several agenda setting strategies, among other funding sources to
be mobilised to achieve their strategies’ objectives. This could explain the higher
participation of Spanish organisations observed in LIFE and in EIP-AGRI
instruments (Interview with a representative of DG ENV 2024). Spain is also the
country that plans the most use of public funding tools for R&l. For instance,
several strategies plan on mobilising public procurement and expenditures,
mostly for innovation activities, as well as public capital risk for innovation
development.

Another difference between countries is the type of R&l actors most active in a
country. For most countries, research organisations are most common especially
in France which has few university R&l activities in the F&FS, but also in Croatia,
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Germany and Slovakia. Conversely, Denmark and Finland are the only countries
in which there are more universities than research centres. Denmark, especially,
has a strong participation of universities, while in Finland there are several active
research institutes as well. In Austria and in Spain, these two types of actors have
similar levels of participation. Austria is the country in which private actors are the
most active in R&l.

Lastly, regions play different roles in R&l. For the majority of countries, the
national level is prominent, in terms of agenda setting strategies, funding
instruments, main funders and dominant R&l performers. However, three
countries have an important regional R&l activity, in terms of funding and regional
agenda setting. In France, if most actors operate on a national level, regions have
to implement a forest-based sector strategy in which R&l can be mobilised.
Regions also have the capacity to fund R&l projects and support R&l structuration,
for instance in thematic networks. In Germany, we found that the agenda setting
is exclusively done at the federal level, and that most funding instruments were
operated and funded at federal level. However, we found at least one federal
instrument dedicated to supporting regional innovation, and at least two federal
states with financial support for forest-based sector R&l. Additionally, several
federal states have forest agencies with R&l departments operating at regional
level. Lastly, in Spain, the agenda setting is also operated on national level,
however some autonomous communities have research institutes focused on
regional levels, as well as funding instruments funded and operated by regional
authorities.

COUNTRY CASE STUDIES - MAIN RESULTS

® At the national level, there are no single, coordinated forest-based sector
R&I programmes. Scientific priorities are often defined as one of the
components of National Forest Programmes (NFP), but remain largely
invisible in national R&l strategies.

® As part of the NFPs, the priorities for forest-related R&l are often set by
ministries (responsible for agriculture and forestry issues, sometimes
with the contribution of ministries responsible for environment and
climate), in cooperation with professional organisations and sometimes
with stakeholder consultation. Research actors, whether in the context of
NRPs or national research strategies, are often marginalised.

® The main R&l priorities are related to the bioeconomy, to (new) wood
uses, to forestry and forest management strategies, and to digitisation
and modernisation of forestry and wood industry.
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® There are very few instruments specifically for F&FS R&l activities. Of the
42 instruments studied, only 9 were targeted to the forest-based sector,
mostly in France and in Germany, and one in Austria, and most were not
dedicated to R&l activities.

® Thereis an overall dominance of competitive funding for the allocation of
R&I funding, through calls for projects.

® |In some countries (Finland and Denmark in our sample), public and
mostly private foundation funding is an important part of the funding
landscape.

® We found few regional R&l strategies and regionally-operated funding
instruments (only in Finland, France, Germany and Spain).

® 80% of the sample organisations responsible for R&l activities in the
countries studied are public organisations.

® R&l activities are mainly carried out by research organisations, often
dedicated to the forest-based sector, except in Finland and Denmark
where universities dominate.

® We found a significant number of technical and technological institutes
and universities, either generalist or dedicated to F&FS. Most are public,
but one third are private or mixed.

6. Interviews results: challenges faced by F&FS R&l actors

In this section, we present an overview of specific challenges that were identified
by F&FS actors during interviews.

6.1. Coverage of the sector’s needs

Overall, we found that most actors considered that there were a good amount of
funding options available for R&l in the forestry and forest-based sector. However,
some gaps persist at European level.

First, the increase in funding opportunities for the F&FS, while being considered
positive overall, also means that the funding landscape became more complex
and scattered, which makes it difficult for R&l actors to know where to get funding.
It also forces researchers to dedicate a significant portion of their time to search
for funding, rather than actually doing research. Projects also became much
larger, which renders project management very difficult, and deters organisations
from taking on the responsibility of project management and the additional costs
involved.
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Several organisations interviewed noted that some types of funding instruments
were lacking. For instance, some topics are still difficult to fund, and there are no
open calls that could allow important projects with no targeted calls to be funded.
There is also a lot of year-to-year variability in terms of funding options and topics.
One interviewee regretted the lack of funding for large collaborative projects in
basic science, as well as instruments to support international, non-EU research
networks. Another participant noted that budget attribution in Horizon Europe,
with specific types of funding (such as RIA or IA for instance) don't always account
for additional needs and can restrict the ambitions of the project. Additionally,
several actors regretted the lack of instruments dedicated to smaller projects at
EU level. In fact, while large European projects are cited as useful to secure
funding, it is difficult for a lot of actors of different sizes to handle the related
administrative and financial burdens. Furthermore, such large projects are not
suited to all R&l needs.

“For us, it's complicated to participate in big projects like that, because there's a whole
specific project engineering that we are not used to.” [R&D manager of a large
technical center]

“If we could make wishes, | think smaller projects is something that would be required
where, maybe one million euro with four or five partners and they could work on
solving a simpler problem.” [Representative of a forest-based sector stakeholder

group]

Additionally, regarding funding instruments dedicated to innovation, several
interviewees noted that it was very difficult to get funding for the risky parts
of innovation. Often, public authorities expect a lot of financial guarantees or
self-sustainability before granting funding for innovation. One innovation officer
in a state forest agency shared that they felt most funding opportunities targeted
at innovation were not suited to the needs of the innovation process.

“There is still a lack of funds that would really allow us to say in fact, | don't really know
yet where I'm going. [...] Today, these external financings, either | enter into large multi-
partner projects, and into things in which it is already necessary to justify almost the
results, so at that time, | am engaging in a linear process like R&D, it works, it is marked
as innovation, but for me, it is not necessarily innovation. Or else, State calls for
projects in which the business plan is already almost requested in the application. | am
sorry, but that is not innovation. If | am able to create my business plan from the
beginning, | am sorry, it means that | have already almost succeeded.” [Innovation
officer of a State forest agency]
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Furthermore, one R&l manager in a state forest agency noted that while there is
usually funding available for the development of innovations, there are much
fewer funding options to conduct experiments in forests, and to maintain and
manage the innovations overtime, once they are implemented. Another
interviewee felt that there was a lack of governmental funding needed to sustain
ongoing works.

“There is an important thing [...] when we have put an effort over several years to
develop an innovation and provide it for example in the form of a tool, there is
something that we measure poorly and that is poorly financed, which is even more
poorly financed, it is the maintenance of these tools over time. That is to say that once
we have developed the tools, there is a real cost behind that can quickly amount to, to
quite colossal amounts of funding, of maintaining these tools over time. And that is
something that is outside the spectrum of almost everyone.” [R&l manager of a state
forest agency]

In terms of topics, some interviewees regretted that a lot of funding was
dependent on “trends” or quickly evolving priorities, especially related to new
technologies. One interviewee found that this meant researchers have to adapt
their projects to the available funding, rather than focus on what research is the
most needed or beneficial. Another interviewee noted that this tends to remove
funding options to less trendy but nonetheless key research themes, and that the
current funding sources and core funding of research institutes no longer allow
to secure these fundings in the long run.

“There is a difficulty, which is that there are trend effects, and these trends are not
necessarily the most productive. [...] A step back is to acknowledge that, maybe the
promises are too dazzling, and maybe because of that this kind of new technology
drains far too many resources compared to the stakes that exist on more classical
approaches, less “trendy” but which on the other hand really have their importance
also to produce real, concrete science that we are capable of transferring.” [R&l
manager of a state forest agency]

Last, several interviewees felt that there were less funding options available for
social and ecological issues, but that this was improving.

At the national level, we found that national funding opportunities often seemed
more relevant than European ones. When asked about supporting and
challenging factors, few stakeholders mentioned European factors, sometimes
even when directly asked. For instance, a representative of a French innovation
cluster stated the smaller the project, the more local the funding sources they
direct their members to, and vice versa. Hence, bigger projects are addressed to
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national funds, smaller to regional funds, and very few to European funds, even if
the cluster plans on developing their European activities. Several actors also
mentioned that, even at national level, they find the administrative requirements
too complex compared to the potential funding, and that application costs are
sometimes barely covered by the prospective grant.

6.2. Balance between research and innovation

Overall, we did not find evidence of a strong imbalance between research and
innovation. However, a research institute representative noted that most
collaborative projects in Horizon tend to target higher TRL, which can make it
difficult for them to find their place. They wish for more collaborative basic
research.

“Research sometimes doesn't really find its place. Because ultimately, | have colleagues,
and | find that it is quite relevant, who have already brought back to me the fact that
perhaps these large European projects are more suited to put together the research
results and go further, rather than actually doing research.” [Representative of a
research institute in charge of European affairs]

Additionally, a university representative noted that it was more difficult to secure
funding for basic research if the application potential was not already anticipated.

“Nowadays it's very difficult to get the funding for basic research that doesn't have at
all any idea about how to apply it. That might be a disadvantage. It's quite a lot of basic
research, [...] I didn't have any applied thinking in it and then in the end it turned out
that it would be interesting.” [Director of department of a European university]

However, several interviewees noted that there had been an improvement in the
place given to basic research in recent years.

On the other hand, a representative of a forest-based sector stakeholder group
shared that, in their opinion, there was not enough funding and calls dedicated to
solve smaller, more concrete practical problems that are needed to solve bigger
societal problems.

“They're more interested in creating a system in Europe that works for everyone. And
maybe that is a little bit too much focus on that right now, | think, because we need to
solve some practical problems, you know, find the answer to some smaller questions

100



to be able to answer the big questions, basically.” [Representative of a forest-based
sector stakeholder group]

6.3. Balance between countries and regions

Most interviewees noted that there was still an imbalance between several
regions of Europe. If some differences in participation can be explained by a lower
interest or economic importance of the forest-based sector, it is not the case for
all countries. Some newer EU member states, for instance, face language barriers,
as well as lower levels of scientific excellence and infrastructures, especially in
Eastern European countries.

Several interviewees, with a background in participating in European-level agenda
setting processes, observed that there was an imbalance in terms of member
states participation within the agenda setting arenas. While everyone is given
equal opportunity to speak and participate in the agenda setting process, some
countries are better able to be heard or have their inputs taken into account. This
can be attributed to several factors, such as interest and economic importance of
the forest-based sector at national level, different cultural backgrounds or
individual personalities that makes delegates more or less likely to voice their
opinions. But there are also more structural factors that can explain these
differences, such as language barrier, or a smaller number of potential delegates
in smaller countries, which means more likelihood of having a non- F&FS expert
delegate who may have a harder time to meaningfully contribute. No definite
explanation can be provided, and some interviewees noted that this issue is
improving, but that it still affects decision-making.

“The delegates from the member states, they come from different ministries. And of
course, we have different personalities there so, and the size of the countries is different
[...] and everyone is having their own cultural backgrounds whatsoever. And that
explains it partly. But how I experienced the process during that meeting was that then,
there are certain persons from these bigger member states which are listened to more
carefully. And of course, they have the courage also to say out loud what they think
about some issues. And then most of these, at least in this one meeting, most of the
smaller member state representatives didn't say a word. So they are given this
possibility, but then depending on who is there, it doesn't necessarily mean that if you
are representing a smaller member state, that you don't have the courage to say out
loud whatever you think. [...] And it might be that the delegates selected from these
countries are not the proper ones really to speak up there in these meetings. And that
kind of then reflects, of course, on the decision making as well." [Representative of a
ministry in charge of forestry issues]
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“I think everybody has the opportunity to contribute and to get here and to, to bring in
it his or her research and innovation needs, but there are structural let's say realities
that favour or disfavour specific parts of member states or specific parts of the
research and science academia to fully contribute or to contribute at the same level.”
[Representative of a research institute in charge of European affairs]

In fact, smaller member states tend to have less organisations and actors able to
represent their country and participate in projects.

“And while [a bigger member state], for instance, might have a hundred different
companies and universities involved, in a [smaller and newer Member state] it's one.
It's basically one. So this is maybe the biggest problem because it means they have to
then represent everything in their country.” [Representative of a forest-based sector
stakeholder group]

Lastly, one interviewee raised the question of how well some funding instruments
are advertised at national and regional levels to the forestry and forest-based
sector community.

6.4. Specific challenges faced in R&I by the F&FS

When a project requires co-financing from participants, forest-based sector
participants often face additional hardships securing funding than other sectors,
especially when the project deals with environmental issues or sustainable forest
management. This is mostly due to longer time of return on investment in
forestry, which can make funders more reluctant to support investments in R&l,
or sometimes lack of commercial value.

“I'think that in general for the forest sector there is an issue of co-financing. [...] We had
a financial instrument that was the NCFF'2 that was financing investment, supporting
investment in nature and biodiversity and climate adaptation. And we have seen that
sustainable forest management can be, can have an important commercial value, can
have a commercial return. But the time for having this return is longer than for other
sectors.” [Representative of DG Environment, European Commission]

“It is difficult to find an organisation able to invest and also a financial instrument able
to support. Because when the return is in the longer term, then the banking institutions

12 NCFF: Natural Capital Financing Facility, a LIFE and European Investment Bank funding instrument
operated during the programming period 2014 to 2020.
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have more, it is more difficult for them to co-finance and to provide investment
support.” [Representative of DG Environment, European Commission]

The long-term nature of forestry timeframe and of research and innovation
processes has also been cited as being contradictory to the short-term focus of
most research projects. Several interviewees felt that there were unrealistic
expectations from some policymakers and funders, both public authorities and
private investors, that favour quick, short-term results, which risk focusing on
"symbolic" projects and results, rather than on long-term research and planning.
One R&l manager stated that, in their experience, it takes about a decade from
the start of a forestry R&l project or knowledge transfer to the final results,
application or innovation, but that most projects only last two to three years.

“Public policies still demand a lot from research. However, sometimes, they are not
realistic about the time it requires for research to have an impact. For them it is
necessary that from the moment we implement the policy or make the report, behind
it, there must be an impact. It is not possible. This is not the time, there is the time of
research, which is not the time of politics.” [European affairs officer in a research
institute]

“It is a false idea to say that with just a little funding over two or three years we will be
able to make a transfer, it is not true, it takes time for research to mature, for projects
to mature, for tools to be created and for dissemination and when we are quick we are
at 10 years, | mean [our tool] is in fact, for example, the result of a succession of
projects, reflections, strategic acts which resulted in a tool as it is currently after at least
10 years of work." [R&l manager of a state forest agency]

A European affairs officer from a research institute also stated that there had
been an increase in F&FS R&I funding at European level since FP6. However, now
there is a problem of oversubscription combined with a low success rate: there
are too many good and highly rated proposals and ideas that cannot be funded
due to limited budget. In their opinion, this results in a loss of intellectual power,
because excellent projects cannot get funding, and if they want to try other
sources of funding, they need to go through the entire evaluation process again,
even after obtaining a good evaluation, which can be expensive and not always
feasible.

Regarding private companies funding for R&I, there are significant variations
across companies and a lack of capacity for internal R&I funding in a lot of firms.
Additionally, companies are more susceptible to external economic factors, which
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constitutes a financial instability that is an additional constraint for internal R&I
funding.

Lastly, there is also a competition at EU level between different industries. For
instance, for construction projects, the wood construction industry is in
competition with the concrete industry, and some bioeconomy groups don't
include the forest-based sector. The wood-based industry is in competition with
other industries which have a stronger representation and specialised staff at
European level, which means having more opportunities to voice their priorities,
being more easily understood, and ultimately getting more funding opportunities.

6.5. SMEs and small actors: still specific challenges

In this section, we focus on the challenges faced by SMEs and smaller actors. We
chose this focus for two reasons. First, involving SMEs more in innovation is part
of the objectives of Horizon Europe (Volpe 2024). Second, this issue is particularly
relevant for the forestry and forest-based sector, which mostly consists of private,
small forest holdings and SMEs, including industry actors (Weiss et al. 2005,
Zivojinovi¢ et al. 2015).

Overall, we found that it is still difficult for SMEs and smaller R&l actors to
participate in EU-level R&I. Smaller actors often don't have dedicated staff to look
for funding opportunities, especially at EU level. In this regard, the fragmented
nature of the EU R&I funding landscape represents an additional difficulty, as it is
more complicated to assess their funding opportunities. Additionally, writing and
submitting proposals, as well as participating in FP for R&l projects, is often too
risky for these actors. The human and financial cost of proposals and of reporting
processes is high and often difficult to afford. One innovation cluster
representative stated that most of their members that tried to apply to EU funding
sources needed to hire specialised consulting firms, which are costly and
represent an additional barrier for a lot of firms. In addition, the success rate of
proposals is low. These two factors combined make attempting to participate too
costly and risky for SMEs and smaller actors, which deter their participation as
they usually cannot afford to invest resources in proposals that have high chances
of being rejected.

Another factor is that SME often have limited capacity to invest in R&l, due to their
size and the usually low added value of companies in the forest-based sector.

“Another element, which is more specific to the forest-based sector, is that we have a

myriad of very small companies in front of us [...]. So that means that these are very

small companies, therefore they have limited financial resources to develop, and

moreover, with low added value. The added value in companies in the sector is less
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than 5%. So that means that they have few degrees of freedom to move towards
innovation. So that can be a hindrance. In any case, these are points of vigilance for
the financial engineering of innovation.” [R&D manager of a large technical center]

Lastly, there is usually a delay between the time of application and the receiving
of funding due to processing constraints, which can also deter from participating
in EU projects when they need to start working on something. It can also be an
issue for small associations which don't always have the treasury or cash flow
available to handle delayed payments. For one association interviewed, this
means that they often prefer to apply for regional funding, or to private or
patronage funding options, which are usually more flexible.

“In terms of payment as an association, [...] one project was completed two years ago
and we were still receiving payments this year, so it is a little more complex for us in
terms of economic security.” [Manager of a forest management association]

“Last year we had a problem, we were saying, ok, we only have 6 months of cash in
front of us, at that time we had not yet landed any projects, because it's a process, once
you've submitted an application it takes a certain amount of time for it to come to
fruition. At one point, we went for the easiest, so to speak, or at least the most
accessible for us, and that was private sponsorship.” [Manager of a forest
management association]

105



INTERVIEWS - MAIN RESULTS

® There is a lack of funding instruments for collaborative fundamental
research at European level.

There is a lack of smaller funding opportunities, especially in applied

R&I, and of funding opportunities dedicated to the risky stages of
innovation.

There are not enough long-term projects that allow to follow through

previous research results, both for fundamental forest research and
for innovation and transfer.

While every country and stakeholder have equal opportunities to

participate in EU R&l projects and agenda setting processes,
structural factors result in an enduring imbalance.

The administrative and financial costs associated with applying to

competitive funding, associated with low success rates, deters a lot
of private and small actors from participating in R&I. This applies to
the EU level and to some national instruments as well.

® There is an overall dominance of competitive funding for the
allocation of R&l funding, through calls for projects.

SMEs and small actors face additional difficulties to participate in R&l,

due to low financial capacity to invest in R&l and to costs and funding
rules that are not suited to their capacities.
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7. Discussion and conclusion

In this deliverable, we presented the main types of funding instruments, both at
EU level and national level, and their agenda setting process, the main R&I funders
and performers, and the distribution of R&l funding according to geographical
location (countries and regions), topics, funding instruments and actors. We also
identified the main challenges regarding the funding of R&l in the forest-based
sector. The research done for Task 1.3. and our results allow us to answer our
research questions presented in the introduction of this report and to formulate
recommendations for the implementation of the European Partnerships on
Forests and Forestry.

7.1. Responses to our research questions

By linking all the parts of our work together, we provide answers to our research
questions, including synergies between European and national levels.

How is R&I funding distributed in the EU?

At all levels studied, we found the most funded R&l topics (with most funding per
project) are related to wood processing, bioenergy and new wood uses. Forest
ecology projects received less funding than other themes. This is especially
the case in the FP's (EU Framework programmes) for R&l, which concentrate most
of the funding at EU level in terms of opportunities and amount of funding
available. We found that in projects related to wood processing, bioenergy and
new wood uses most of the funding is usually allocated to a single participant.
These differences can be partly explained by the different requirements of
projects in different topics, such as the higher number of demonstrators or
flagship projects in wood products and processes projects, often more costly.

Wood processing, bioenergy and new wood use topics are also the most present
in country-level strategies. We found that almost all R&l agenda setting
strategies at national level prioritize issues related to digitalisation,
technological development, bioeconomy and new wood uses in the forest-
based sector. Issues related to climate change, biodiversity and forest ecosystem
services were also found in most strategies. However, few prioritized forest
monitoring and social issues.

Another important point is that not all countries prioritised or participated in the
same topics. For instance, when cross-checking our case studies results with
CORDIS results, we found that the countries most active and most funded in R&l
are also the countries with the most projects and funding in bioenergy, new wood
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uses and wood processing topics at FP level. Smaller countries prioritised other
topics, such as forest policy, governance and research, innovation
development and issues related to forest fires.

In terms of geographical distribution, we found that most of the funding in EU
funding instruments is distributed to a small subset of European countries, mostly
Western and Nordic countries with high GDP and often high forest areas. These
countries also often have the most funding capacity at national level, with several
funders and substantial funding instruments domestically available, and an
important number of R&l organisations, often specialised in the forest-based
sector, able to participate in R&l projects. We also found that overall, eastern
and southeastern European countries tend to participate less in EU
instruments and have less funding opportunities at national level. However,
we also note that while they face similar challenges, eastern European countries
are not homogeneous, and each have different domestic funding opportunities
and governance models.

Lastly, we looked at the funding distribution by type of actors. For European
projects, we found an overall balance between private for-profit actors, research
centres and higher education establishments. However, most of the total funding
(EU and other sources) was due to private actors' participation. Usually, most
private actors participate once, so they make up the majority of participants, but
research and higher education organisations usually participate in many more
projects. We also found that at national level, the most important organisations
participating in R&l were public research centres specialised in F&FS or
environmental issues. In some countries, especially northern European countries,
universities are the dominant R&I actors.

How are funding priorities set?

There are different levels of governance and agenda setting for R&l in the forest-
based sector.

At EU level, the European Commission is the main actor of the agenda setting
process. However, there is a strong involvement of member states and
stakeholders which have the opportunity to voice their priorities and R&l needs.
Moreover, the European Commission implements events and opportunities for
various stakeholders and citizens to give their inputs or ideas. Still, while everyone
has the same opportunity on paper, not all actors are able to participate
meaningfully due to structural issues that are not always clearly identified or easy
to solve. Organised stakeholders have a stronger weight in the agenda setting
progress, while civil society actors, NGOs and R&l organisations participate less.
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At member states level, in addition to uneven capacities to participate in EU
agenda setting processes, there are also various strategies for agenda setting R&.
For most countries, the agenda setting occurs through F&FS strategies, led by
ministries or other governmental authorities, often with some level of stakeholder
inputs. Some of these strategies are directly dedicated to F&FS R&l, but most have
a section dedicated to R&l or disseminated R&l priorities within the strategy. Some
level of agenda setting is also done through other sectoral strategies led by
governmental authorities, such as biodiversity or bioeconomy strategies.
Additionally, we found that very few general R&I strategies explicitly mention
forest-based sector priorities.

We also found that the objectives of F&FS R&l agenda setting, related to R&I
agenda setting in general, is mostly to achieve policy goals and to find
solutions to societal challenges or issues. This was found to be true both at EU
and national levels, and is consistent with findings from our literature review.
Other R&I priorities that were very prevalent in agenda setting strategies are
related to technology and knowledge transfer from R&l activities towards the
private sector and civil society.

What are the funding instruments and their distribution?

One of our main results is that overall, public funding is still the dominant
funding source for R&l in the forest-based sector.

At European level, the most important funding instrument, in terms of
opportunities and funding available, are the framework programmes (FP), which
are mostly funded by the European Commission. Other EU instruments are
usually more targeted to specific issues, and therefore have less funding and less
projects. We note that while the European Commission, overall, funds most of EU
projects, almost all projects and sub-instruments include some level of co-funding
by participants or even participating countries, which can come from various
public and private funding sources.

At the national level, we found that most of the funding also comes from
public budgets. Most countries have national funding agencies, either dedicated
to research, innovation or sometimes environmental issues, which administer
open calls for projects or more strategic funding instruments dedicated to specific
issues. These funding opportunities often target various types of actors, including
private companies, depending on the specific nature and objectives of the
instrument. While these agencies usually operate independently, their funding
depends on governmental or state budget attribution. Some countries also have
regional funding opportunities, administered and funded by regional authorities,
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which is also public funding, but we could not map these opportunities for all
countries studied.

Lastly, we found that all countries studied have implemented some level of
fiscal incentives for private investments in R&l, targeted at private
companies. While these instruments are designed to incentivise private
investments in R&I, the nature of fiscal incentives, such as tax relief or tax credit,
makes it eventually a form of public funding. The modalities of implementation
are different for each country, and the effectiveness of this type of instrument has
been questioned in the literature. Moreover, it was not possible to determine the
share of these incentives that contributed to R&I in the forest-based sector.
Additionally, we found that private funding sources directed at private or public
R&l actors, such as foundation funding and private sponsorship, are also difficult
to precisely evaluate. However, we found that they were more prevalent in
Northern European countries.

7.2. Lessons learned and recommendations

Our study of the funding distribution for R&I activities and the interviews that
were conducted allowed us to identify some key priorities and recommendations
for funding and governance in forest-based sector R&l.

A first key finding of our work is that there is a general fragmentation of R&I
governance processes in the forest-based sector. At European level, while the
FPs are the main instruments for R&I, there are other funding opportunities within
other more targeted instruments (LIFE, Interreg, EIP AGRI) which do not
sufficiently involve forest-based actors and which could be better articulated to
cover the full range of R&l activities. At the national level, the agenda setting of
F&FS R&l priorities is mostly done through National Forest Programmes.
However, integration of these priorities in National Research Strategies is often
lacking. Moreover, there are still R&l F&FS priorities defined through other policy
arenas, such as biodiversity, climate change or bioeconomy, in which F&FS actors
do not always participate. Better coordinating the governance of R&l in the
forestry and forest-based sector would therefore be beneficial. Most agenda
setting processes are also mainly dependent on governmental authorities.
Consequently, the research community could be more involved in national
agenda setting and attention should be paid to involving stakeholders (here forest
owners as well as forest managers and industries, especially SMEs) and civil
society in these governance processes, in line with the principles of the quadruple
helix model.
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We also note that there are overall imbalances in terms of funding attributed
and participation in agenda setting processes between different countries.
Western and northern European countries, and more generally EU member states
which have the highest GDP, still dominate in terms of funding distribution,
participation in governance and agenda setting processes, and overall access to
R&I funding opportunities. While some of these differences can be explained by
unequal economic relevance of the forest-based sector, some countries, mostly
newer member states and member states located in eastern regions of Europe,
are less active and receive less funding in spite of significant forest area and
importance of the forest-based sector in their economy. These differences should
be paid attention to when designing future governance structures and funding
instruments.

Our results also show that collaborative, excellent fundamental research
lacks specific funding instruments at European level. Existing instruments
designed for fundamental, excellent research of European relevance are mostly
targeted to single partner projects, while instruments for collaborative projects
usually require higher TRL. Funding instruments specifically targeted to
fundamental collaborative research could be beneficial to advance fundamental
knowledge of F&FS issues that are of European relevance.

Other types of funding instruments are needed to better cover the needs of the
forest-based sector. First, open calls for projects no longer exist at European
level. Such an instrument could be used to fund topics which don’t have other
funding opportunities, or important topics with EU relevance that are more urgent
and that could not be anticipated during the agenda setting process. Second,
smaller projects, in terms of funding, consortia and scope, would be beneficial
to tackle more targeted issues and involve smaller actors.

We also found that fundamental research on topics related to forest
ecosystem services, whether they are ecological, cultural and social, need more
funding opportunities.

As for innovation, there is a need for instruments that support the risky stages
of innovation. Current instruments usually require some level of anticipation of
the results and application of the research or innovation, and most funders are
reluctant to fund innovation when results and success are still unsure. This is
especially important for the forest-based sector and projects related to forest
ecology or forest management, which can be commercially profitable but have a
longer time of returns on investments.
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Another important result is that there is a need for long-term R&I funding. The
increase in funding through calls for projects, and the corresponding decline in
core funding of most public research organisations, which are responsible for a
large part of research activity, results in a dominance of short-term funding. Most
projects are funded for a duration of three to four years, which does not account
for the long time of forest ecosystem processes, and the time it takes to have
robust research results. Additionally, the processes of innovation and of
knowledge transfer also take more time than the time allocated for most R&l
projects, as it requires time to mature results, ideas, and to develop useful tools.
This also applies to experimentation networks and to the maintenance and
upkeep of existing tools and innovation in F&FS research. This could take
several forms, such as longer project funding, or a better coordination between
successive projects that build on their predecessors’ results.

Our last recommendation concerns the need to implement better support tools
for SMEs and smaller actors to encourage them to participate in R&l projects
and alleviate the challenges identified in the interviews. This is especially relevant
for the forest-based sector, which is mostly constituted of small forest holdings
and SMEs. If EU forest-based sector R&l projects include more SMEs participants
than other sectors, current funding opportunities are still mostly inaccessible to
most smaller actors, due to financial and administrative constraints. While we do
not have definitive answers as to how exactly this should be provided, specific
support should be given to these actors. This could take the form of specific
networking or coordination projects, similar to COST actions for research actors,
to help them identify relevant funding opportunities and participate collectively in
R&I projects. Financial or administrative support during the application process
would also be beneficial, as this step is costly and often a barrier to their
participation. A specific implementation of funding rules could also be explored,
as small actors usually don't have the capacity to handle delayed payments.
Special attention should also be given regarding their ability to participate in the
governance and agenda setting processes of R&l.

We believe that these are important to take into account when designing the new
European Partnership on Forests and Forestry.
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Annex |. EUFORE geographical scope

Nordic Europe

Finland
Sweden
Denmark
Estonia
Latvia
Lithuania
Faroe Islands
Iceland
Norway

France

Ireland
Portugal
United Kingdom

Slovakia

Czech Republik
Hungary
Poland

Italy
Spain
Cyprus
Greece
Malta
Israel
Tunisia
Turkey
Morocco

Germany
Austria
Belgium
Luxembourg
Netherlands
Switzerland

Croatia

Bulgaria
Romania
Slovenia

Albania

Armenia

Bosnia and
Herzegovina
Georgia

Kosovo

Moldova
Montenegro
North Macedonia
Serbia

Ukraine

Countries in bold are the EU Member States.

Countries in green are European associated countries.

Countries in orange are non-European associated countries.

The colors of the headers match the colors used in the figures to represent
countries’ regions based on this classification.
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Annex Il. EUFORE topical scope

The colors used in the background match the colors used in the figures to
represent topics based on this classification.

15t level of 2™ level of 39level of classification
classification classification

1.1. Forest environment | 1.1.1. Community ecology
and regulating ecosystem

services
1.1.2. Old growth and primary forests

1.1.3. Forest biodiversity and habitat provision

1.1.4. Carbon sequestration, storage and climate regulaiton

1.1.5. Air quality regulation

1.1.6. Forest and water

1.1.7. Forest soil and erosion control

1.2. Forest health 1.2.1. Pathology

1.2.2. Entomology

1.2.3. Climate change

1.2.4. Air, soil and water pollution and soil degradation

1.2.5. Land use change

1.2.6. Natural disturbances

1.2.7. Biodiversity loss

2.1. Physiology and | 2.1.1. Physiology
genetics

2.1.2. Genetics

2.1.3. Conifer breeding

2.1.4. Broadleaves breeding
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2.1.5. Tree seed and biotechnology

2.1.6. Stand establishment and treatment

2.2. Silviculture

2.2.1. Temperate and boreal silviculture

2.2.2. Mediterranean silviculture

2.2.3. Short-rotation forestry

2.2.4. Agroforestry

2.2.5. Nature-based solutions and ecosystem management approaches for
forestry

2.2.6. Forest restoration

2.2.7. Multi-objective forestry, multifunctional forestry

2.2.8. Silviculture of mixed forests

2.2.9. Long-term research on forest ecosystem management

2.2.10. Management and forest fires

2.2.11. Small-scale forestry

2.2.12. Afforestation and reforestation practices

2.3. Forest operations

2.3.1. Harvesting and transportation engineering

2.3.2. Forest ergonomics

2.3.3. Forest operations management and digital operations

2.3.4. Forest operations ecology

2.3.5. Forest operations in difficult terrain

2.4. Forest assessment,
modelling and planning

2.4.1. Forest inventory, monitoring and modelling

2.4.2. Uncertainty analysis, computational ecology and decision support

2.4.3. Forest management planning
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24.4.

Landscape planning and management

2.4.5.

Nature conservation and management of protected areas

2.4.6.

Natural hazards and risk management

3.1. Wood products

. Wood and fibre quality

3.1.2.

Properties and utilization of plantation wood

3.1.3.

Wood identification

3.1.4.

Wood construction

3.1.5.

Furniture and interior

3.1.6.

Paper, board, and packaging

3.1.7.

Biorefinery, new materials - mass commodities / common products

3.1.8.

‘New territories’ - special applications / niche markets

3.2. Forest-based sector
technologies and planning

3.2.1.

Forest-based sector analysis

3.2.2.

Forest products marketing and business management

3.2.3.

Primary processes of wood-based materials

3.2.4.

Secondary processes of wood-based materials

3.2.5. Downstream processes and innovative technologies
3.2.6. Digitalization
3.3. Non-wood forest | 3.3.1. Wild forest products (ex. food, medicinal and ornamental products)
products
3.3.2. Game and hunting
3.3.3. Value chains of wild forest products and game
4. Social aspects of [ 4.1. Cultural and social | 4.1.1. Forest recreation and sports
forests and forest | forest ecosystem services
policy

4.1.2.

Spiritual, cultural and historical aspects of forests
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4.1.3. Human health and wellbeing

4.1.4. Nature-based tourism

4.1.5. Forest products culture, history and traditional knowledge

4.1.6. Urban forestry

4.1.7. Forest education and research

4.2. Forest policy and
economics

4.2.1. Forest resources economics, valuation and payments for ecosystem
services

4.2.2. Forest policy, law and governance

4.2.3. Rural and regional development

4.2.4. Circular economy, cascading principle, bioeconomy

4.2.5. Innovation development

4.2.6. Vulnerable communities and gender
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Annex lIl. Interview guidelines

In this annex, we present the interview guidelines followed for the EU-level
interviews. These guidelines present the five main research questions that we
sought to answer in the interviews. For each of these, we defined more precise
questions to cover all the areas we were interested in. These interviews were
conducted using the semi-directive interview method, which means that the
actual questions asked varied depending on our respondents’ answers.

Presentation of the objectives of the interviews

“As part of the EUFORE project, Work Package 1 and Task 1-3, | am working on the funding
and governance of research and innovation in the forestry and forest-based sector. We
are currently conducting a series of interviews with key actors at European level. We want
to better understand the programming process, and financing condition of the funding
landscape for F&FS R&l at European level. We also want to complete our panorama of
funding opportunities for the F&FS, and to better understand their programming process,
such as their steps, how are strategic priorities defined, which factors influence the
directions taken and the priorities chosen, as well as which actors and stakeholders are
involved and how they are involved. We are also interested in the perspective of the
integration of the future Partnership in this ensemble of instruments, and your opinion
on current issues and challenges in F&FS R&l.”

Questions

1) How would you describe the current funding landscape for European F&FS R&I?
o What are the most important funding instruments at European level for F&FS R&I?
o Are F&FS topics well treated in those instruments?
o How would you describe their synergies?
o Would you say that they are well designed?
o Are they correctly integrated with national R&l policies and instruments?
o How do you think the future Partnership will or should affect this funding
landscape?
o What do you think should be improved?

2) Could you describe the programming process of each instrument mentioned?
o Could you describe their main steps?
o What are the main objectives of these processes?

3) How are strategic priorities defined?
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o How does the Commission collect information on priorities?
o What are the main influencing factors in defining priorities?
o What is the role of Member States?

o What is the role European priorities and policies?

o What is the role of F&FS issues?

4) What is the role of stakeholders?
o Which stakeholders are involved?
o How are they involved?
o What is the role of the European Commission?
o How are Member States involved?
o What is the role of R&l institutions?
o How are contributions included in the agenda setting?
o Are there differences in stakeholders’ involvement and why?

5) What is your vision of the funding landscape in Europe for forest-based RDI?
o How well do you think they cover the sector’'s needs, mostly in terms of funding
available, instruments and topics?
o What is your opinion on the balance between basic research and applied or
innovation oriented research?
o What is your opinion on the funding distribution between regions and countries?
o What are, in your opinion, the main challenges faced by F&FS R&I?

6) Do you have anything you would like to add? Do you have contact suggestions?
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Annex IV. Mapping of European F&FS R&l funding instruments and
programming processes

In the following page, we propose a figure that synthesises the European F&FS
R&I ecosystem.

Legend

Each funding instrument has a different color scheme:
- yellow for OGs,
blue for FPs (Horizon Europe here, which is the current FP),
green for the LIFE,
- brown for Interreg;

The orange dotted arrows follow the synergies between funding
instruments;

The light color boxes represent the different policies that shape EU funding
instruments;

The thin blue arrows follow the structure of each funding programme;

Their respective actions and funding schemes are represented in light grey
boxes;

The different Partnerships relevant for F&FS R&l are in dark blue boxes;
Above the arrows, we can see:

- Member States’ participation in the light orange boxes;

- Stakeholders contributions in the light pink boxes;
The contribution of the SCAR-Forest is represented in red box and arrows.
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