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EU forest strategy and
investment into forestbased sector research

The EU Forest Strategy was adopted by the EC in May 2014.
The Strategy gave a new framework in response to the increasing demands on forests as well as to significant societal and political challenges that have affected forests over
the past decades.
The strategy encourages EU Member States to prioritise investments in modernising forestry technologies; optimising
the sector’s contribution to the bioenergy; improving the resilience, environmental value and mitigation potential of forest ecosystems; achieving nature and biodiversity objectives;
adapting to climate change; conserving genetic resources;
forest protection and information; and creating new woodland and agro-forestry systems.

The Ministers for Agriculture and Forestry of the EU Member
States have proposed a budget of more than 5 billion euros
for the implementation of the Forest Strategy until 2020 (including Research, Technology Development and Innovation
– RTDI). The forest-sector based research community should
set the goal of at least 500 million euros of that budget to
be invested in RTDI. Therefore the current Strategic Research
and Innovation Agenda (SIRA) is published at the right time
to help advocating where the EU should direct strategic RTDI
support and infrastructure measures for the best results.

Strategic Research and Innovation Agenda
(SIRA) helps to advocate where the EU
should direct strategic development support
and infrastructure measures for research,
technology development and innovation.
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Why do we need a SIRA
for forest management
and breeding?

Trees4Future (FP7 I3 action, 2011–2016; 28 partners from
13 countries) was the first and largest integrated infrastructure innovation and research project to build bridges between the numerous research groups around forests in Europe: between eco-physiologists, geneticists, wood quality
and technology labs, and modellers of forest management
and climate change.
While it is in every research project’s nature to identify research issues that require further attention, Trees4Future is
not just like any other research project. As the only infrastructure project of its kind to date, the results of a broad stakeholder consultation show that there is a shared hope for continuity. Forestry sciences and forest-based technology RTDI
are crucial in a successful response to the grand societal
challenges. Thus Trees4Future wanted to develop a research
agenda based on more in-depth, sector-wide assessment of
research needs. It contributes to the further development of
the European Research Area and enhances cross-border and
interdisciplinary cooperation.

Given their societal importance and their high relevance to
political agenda setting, the innovation and research activities implemented within Trees4Future require further support
and attention from political decision makers. Implementation
of this strategic agenda will help to improve the efficiency
between existing platforms and networks, and the sciencebased response to the grand societal challenges in a long
term horizon, such as:
• Reinforcing Europe’s competitiveness (supporting the Lisbon Agenda) and further development of a European forest-based sector research area
• Re-industrialisation policies – supporting the rural developments and facilitating investments
• Tackling climate change while strengthening Europe’ position in becoming the leading continent in pioneering forest-management and tree
breeding
• Improving sustainable production methods for enhancing the competitiveness of the European
forest-based sector
• Optimising and enlarging the sustainable knowledgebased use of Europe’s forest resources by industry and society while contributing to the well-being of its
citizens
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A Strategic Agenda for
whom?

The development of the agenda is based upon contributions
from the demand as well as from the supply side within the
forest-based sector. The multi-actor approach is based upon
a broad in-depth consultation of most relevant stakeholders, key experts and dedicated interviews that were compiled into country reports. Therefore the implementation of
the Trees4Future SIRA will see strong collaboration between
industry, research and development while including the society for achieving its desirable goals.
On the demand side, four main stakeholder groups contributed to the development:
• Tree breeders
• Public sector: political decision makers, forest administrations, research administrations
• Private sector: forest-based industries, forestry value
chain(s), services, SMEs, forest owners
• Society at large

On the supply side, four key thematic areas of research are
identified:
• Forest biology (genetics, physiology, pathology, etc.) +
tree breeding
• Forest ecology and management
• Wood science
• Wood technology
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The SIRA development
approach

While carrying out the four following activities in developing SIRA, it has been found that all SIRA stakeholders, both
on the supply and on the demand side, even if focussing on
their own issues, largely agree on which key issues require
attention and investment. These activities are:
• A web-based survey among the research community
• Interviews with stakeholders
• A SIRA workshop with selected key experts
• A panel discussion at the final project conference

5

5

SIRA web-based
questionnaire

The SIRA online survey received 480 responses in June
2015, from 57 countries across the globe, with the
highest number of contributions originating from Europe. The vast majority of contributors were of high
experience, qualification and seniority level.

Forest manager 3.69 %
NGO 0.74 %

Forest industry 1.23 %

Administration 0.25 %

Over 80% of respondents were academics, with smaller contributions from tree breeders, forest industry, forest managers, NGOs and administrations. The lower
level of contributions of the latter stakeholders was a
result of the selection of potential survey contributors,
and these groups were addressed with interviews in
a separate process.

Tree breeder 3.69 %

Other, please
specify 8.60 %

Peoples’ expertise background related to a wide variety of disciplines – all of relevance to Trees4Future
and all having a possible role towards the forests of
the future.
Respondents gave inputs to this agenda by answering
to four tailored questions:
1. What are your key priorities in research and infrastructure development?
2. Which kind of achievements do you expect in 10
years’ time?
3. What kind of research infrastructure is needed for
achieving these goals?
4. Which are your current obstacles or problems for
reaching your objectives?

Academic 81.82 %

Over 80% of correspondents were of
academic background, many having strong
competence on topics linking to tree breeding
and genetics research. A minority of replies
were from tree breeders and forest managers.

Remote sensing
Social science
Economics
Soil science
Disturbances
Climate research
Technology and wood products
Genetics and tree breeding
Ecology and management
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Correspondents’ expertise related well to the broad scope of the Trees4Future project.
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Addressing societal
challenges

Behind peoples’ responses, there are societal challenges that
shape their thinking on possible future scenarios and what
implications these may have on the forest-based sector and
society at large.
The following sections summarize the key research topics
that should be addressed over the next decade including
the needed infrastructure that would help doing so. While
most replies contributed to the topic of forest management,
many implied already a need for more inter-disciplinarity.

6.1 Forest biology and tree breeding

In practice this requires more evidence from extended field
trial networks (in space and time) and an enhanced use and
application of that data:
• Evidence-based management recommendations require
much more evidence from the field
• More coordination and support for existing long-term
observing networks is needed to test and improve
model predictions of tree and forest response to climatic
variability and change.
• Establish field trial networks in different regions
along climatic gradients
• Development of rapid assessments for optimal deployment of genetically improved planting stock

6.2 Forest ecology and management
The improvement of our understanding of forests’ and trees’
behaviour under a changing climate is still needed. Forests’
true resilience to climate change on tree, stand and ecosystem scales, are still largely unknown.
• Better understanding of the behaviour (survival, productivity, ecosystem services) of tree species and forests
under changing climatic conditions
• Growth, yield, biomass and wood quality forecasts based on detailed site characterization (soils and
climate) and under a full range of silvicultural regimes
(stand density regime, fertilization regime, competing
vegetation control, genetic tree improvement).

Greg Pickens / Fotolia

A lot more effort is needed in tree breeding research to
make it more integrated with other disciplines. This would
reflect forest-based industries’ value chains, where decision
by tree breeders ultimately will affect the wood products of
the future.
• Combine genetics and tree physiology with ecological
methods, resource models, analysis of wood quality and
other methods to gain a full picture of climate change impacts on forest ecosystems and to develop Sustainable
Forest Management (SFM) adaptation strategies
• Determine where forest management and tree breeding
research can make the biggest impact.
• Bio-economy: Effect of increased biomass utilization on
site nutrient balance and site fertility

“We have devices that go to Mars
but we are not able to measure
exactly how trees function.”

• Management regimes to adapt to climate change and to
produce the quality and quantity of ecosystem services
required in the future
A lot of the current data can be harmonized and up-scaled,
but still, experimental data measured from standardized setups and according standardized protocols are a necessity.
• Long-term experiments and studies due to relatively long length of rotation in European forests.
• Network of demonstration sites and/or ecosystem-level experiments that focus on fostering structural and functional complexity if managed forest ecosystems.
• Develop more knowledge on forest disturbance under climate change (storms, fire, drought etc.)
• More detailed spatial modelling as a tool for spatial planning and forest management
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“In a world of limited resources and increasing
demand, we have to learn to consume and
produce in different ways. First we have to
understand our production systems.”

Better data means better model outputs. But improved models are needed too, which foster complexity and integrate
biology, ecology, social sciences and economics. This would
allow to give better answers for tree breeders on which tree
material they should grow in their nurseries, forest managers on how they should best manage their forests, and forest industries to have more certainty on resource forecasts.
• Develop forest management models that foster complexity and integrate ecology, social sciences
and economics in an interactive way as input for better decision support systems.
• Develop appropriate management strategies that
take a resilience perspective on forests/woodlands as
social-ecological systems
• Design Payment for Ecosystem Services programs based on multi-criteria analysis, objective indicators and social preferences

6.3 Wood science
In wood science it is important that knowledge is improved
on factors influencing wood and fibre properties on the one
hand, and concerning their link with silviculture and genetics on the other. Following are key issues that need urgent
attention:
• Determine the factors influencing wood and fiber
properties
–– Improve knowledge and understanding on the relation
between silviculture and genetics and these properties
–– for improving wood quality and wood properties (at macro- and microscopic level
–– for tailored woodworking and construction, bio-chemical, and as well as bio-energy applications)

• Development of modern and new test methods for the
evaluation of specific mechanical and physico-mechanical wood properties
• Common European standards, to harmonise the
performance of wood and wooden products

6.4 Wood products technology
If all of the previously mentioned research issues were to be
implemented, innovations in wood products would probably be most visible, as it would impact product performance
and development of novel products. This is what consumers
would see as a result, as the so-called tip of the iceberg with
a lot of supporting and enabling research beneath.
• Product performance and service life, improvement
of wood properties
→ Resource efficient material use and the circular bioeconomy
• Novel products and applications of wood and fibre,
composites, chemicals, biofuels, bioplastics
• Ability to demonstrate new technology at pilot scale
• Optimization of resource use, Input and output quality
screening, grading, sorting, recycling
• Process and quality standards
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Key infrastructure

7.1 Common infrastructure needs
The key research issues presented in the previous sections
require investment in infrastructure and technology to enable scientists to truly take the challenge and produce highly needed impacting results.
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Key issues that came out across the 4 main topics include:
• Infrastructures to facilitate
–– sharing of existing in-situ and experimental data
–– knowledge and tools transfer
• More long-term, systematic collection of real-life
data, from experiments on forest to laboratory-scale,
across gradients and site conditions
• Integrate highly instrumented field sites and laboratory
facilities combined with modelling platforms
• Standardization of methods and test conditions

Two types of answers were recognised in the stakeholder answers on the question of what research and research infrastructures would be need in order to further develop ongoing research and upcoming research challenges:
1. very focused on own needs, versus
2. broader views on the European forest-based sector
needs, which generally called for increased collaboration in forms of knowledge and data sharing as well as
support from stakeholders and decision makers.
The key needs centre around plots and field trials, lab facilities and also network and collaboration activities.

computing related
modelling
human resources
data
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collaboration
lab facilities, incl. equipment
plots, field trials
0

20

40

60

80

100

120

140

160

Research infrastructure needed to help addressing societal challenges by 2025. The key needs centre around plots and
field trials, lab facilities and also networks and collaboration.
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• Sustainable Cooperation between academic and
technical research institutes and industry leading to science-practice networks
• Scientifically-sound dialogue and increased acceptance by policy-makers, administrations, practitioners and
society for tree biotechnology/gene technology.

Natallia Yaumenenka / Fotolia
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7.2 Increased inter-disciplinarity
Infrastructure also comprises what is needed to have experts
collaborate across disciplines and countries. Not all countries or regions have laboratories that are needed to address
the current challenges, so we need to continue and increase
smart sharing of equipment.
• More and further developed collaborative expertise
networks across disciplines and countries
• Develop open and participatory laboratory networks and facilities for smart sharing equipment and
developing joint approaches
• Integration of other disciplines that will have an impact
on the future development of the forest-based sector (e.g.
social sciences)
• Integration of economics research
Sufficient attention needs to be given to education and improvement of university curricula. Education should not lag
behind the advances of science. A general trend of decreasing in the amount of courses on forest-based and wood technology at the university level is noticed in various regions
in Europe. If this trend continues the forest-based and wood
sector will soon face the situation that in several regions in
Europe no reliable scientific and academic education will be
offered. The investment in human capital in terms of highly
skilled people is necessary and should be reinforced in order
to avoid a shortage, or even worse the absence, of skilled
people. Further development of scientists is necessary to safeguard the further developments in the sector. Additionally, a
particular issue is that attention for social and economic sciences in forestry education is often ignored.

7.3 Cooperation and Dialogue
Contributors to the SIRA, both on demand and supply side
of research, want to see development of results that impact
practice. This would require tailored exchange of information through sustainable science-practice networks, involving all stakeholders.

European Tree Breeding
Centre

The concept of a European Tree Breeding Centre could be a
permanent structure that would stimulate a coordinated implementation of large parts of this agenda.
The Trees4Future-project moved several steps forward with
an interdisciplinary approach and the creation of thematic
networks, the provision of access to a diversified set of research infrastructures (28) and, the development of scientific tools of great interest firstly for the scientific community
but also for forest stakeholders. Especially important were information systems on genetic and environmental resources;
an open-source integrated platform for statistical and genetic data analysis (BreedR); consolidation of molecular tools
for a European platform for fingerprinting and traceability
of forest material; climate matching tool and spatial models
for species site-matching; large scale tools to assess goods
and services, sustainability, and mitigation and adaptation
strategies to climate change; high-throughput phenotyping
methodologies for tree adaptation traits and wood properties; catalogue of standardised protocols for field experimentation. Development of these tools has been initiated to directly support breeding and more largely forestry research
but above all, they are the cornerstones for a future European Tree Breeding Centre.
The envisioned European Tree Breeding Centre is seen
both as a repository platform, an incubator for innovative
research in breeding, genetics and biotechnology of forest trees and as a stimulator for reinforced cooperation in
breeding. It would also be a demonstration and cooperation platform for forestry stakeholders with whom interaction is crucial. It will provide and maintain tools and develop initiatives for collection, conservation and enrichment of
genetic resources and associated data; it will facilitate and
organize access to these resources; it will encourage and
support ambitious trans-national breeding programs for current major forest tree species but also for emergent ones; it
will foster joined front-science research related to forest tree
adaptation, genetics, breeding and biotechnologies. Training of researchers and interaction with stakeholders are also
seen as key features of the missions for the European Tree
Breeding Centre.
In a context of uncertainties but also of unprecedented challenges, the European Tree Breeding Centre will provide a
stable, sustainable and incentive framework to researchers
for a more reactive and efficient improvement of European
forests resources.
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rees4Future is the first and largest integrated infrastructure innovation and research project to build bridges between the numerous research groups around forests in Europe: these bridges are
built between eco-physiologists, geneticists, wood quality and technology labs, and climate change, and forest management modelling groups.
Trees4Future establishes a long-lasting integrated research infrastructure,
enabling access and utilisation of the project results also beyond the
project duration, thus contributing to the Europe 2020 strategy and the
European Research Area – ERA. Thematic European networks are created in the project, and a roadmap to durable integration is designed
now in the latter half of the project. Trees4Future engages in dialogue
with key identified forest sector stakeholder groups in order to develop
and communicate a strategic research agenda focusing on challenges
such as improved and sustainable production methods, optimal use of
forest resources to various industrial and societal needs and mitigation
of climate change.
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An important result of broad-based interaction with stakeholders is the
current Strategic Innovation and Research Agenda (SIRA), which identifies key themes, key possibilities to cooperate and potential funding
sources (European, transnational, national and regional funding) to
which the implementation of this the agenda would be of high relevance.

