
Boosting innovation in the 
wood technology sector



Focusing on the sustainable use of our resources,
wood is one of the best materials to develop multi-
functional wood and composite materials, as well as
innovative products for the timber and construction
industries.

A successful product development goes through an
interdisciplinary approach covering different disci-
plines as product design, material sciences, bonding
technology or material testing.

This approach has been successfully tested in our
research institute, where the extensive knowledge of
our collaborators on wood and other renewable
materials enables us to find innovative ways of using
these materials. 

Five core competencies for a successful
material development
Material science and design
Developing new materials and products calls for cre-
ativity, technical know-how, and a thorough grasp of
economics and ecology. Based on these competen-
cies, our Institute develops solutions for the develop-
ment of wood-based materials and, together with
our business partners, put them into practice. We
give careful consideration to a holistic view of the
development process from raw material, the produc-
tion processes, to the finished product. In parallel, 
we also carry out life cycle analyses and assess the
economics of products and processes.

Wood modification and surface treatments 
Our team works on solutions for surface treatment
and wood modification for indoor and outdoor envi-
ronments. Wood anatomy and physical analyses 
are additional focal points of our work. Furthermore,
our applied research looks at ways to develop and
optimise new material technologies, coatings, and
processes. For example, we developed self-cleaning
coatings, UV protection systems for wooden curtain
walls, and UV technology to dry coatings. Our basic
research efforts are attempting to use biological
ingredients to modify wood and thus provide ways
to ecologically protect wood.

Bonding technology
Our institute develops and optimises synthetic and nat-
ural adhesives for load-bearing and non-load-bearing
applications. Important focal points include the substi-
tution of synthetic raw materials with natural polymers,
developing low-emission adhesives, and defining the
chemical and mechanical characteristics of adhesives.
Thanks to our modern laboratory infrastructure, we are
in a position to characterise the hardening process of
adhesives and to investigate their adhesive and cohesive
characteristics. Our portfolio of projects also includes
innovative connection technologies. For example, we
have developed the linear friction welding of wood, an
innovative connection technology without adhesives.

Analytic and chemical formulation
Our well-equipped chemistry laboratory enables us
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to carry out projects with an analytical and prepar-
ative orientation. The laboratory contains instruments
for spectroscopy, equipment for analytical separation
processes, devices for various physical and chemical
measurements, and enables us to carry out and
observe reactions under high pressure. Furthermore,
we conduct analytical research, the characterisation
of organic materials, the derivatisation of organically-
based substances, the modification and functionali-
sation of surfaces, and the analysis and application
of nanoparticles. We have also specialised in the
development of LED UV and polymer systems for
blue-light hardening that can be used in various
applications. 

Material emissions and extractives 
Our activities focus on the characterisation, the
development, and the application of low-emission
and odor-free materials and furnishings, as well as
on the resulting indoor air quality from the building
construction processes. We also work on thermal
insulation and the characterisation of extractives from
renewable materials and their uses. Furthermore, we
develop procedures for removing biocides applied to
cultural assets in the 20th century. Such biocides
have been found to be damaging to both health and
property.

How can this research approach be 
transferred in a global context?
During the last few years, the Institute has been
working at the international level in a challenging
area: the development of bio-based resins for the
production of building materials. The composite

industry is using a wide range of petroleum-based
resins. Depending on the type of resin, the ecological
impact of the products can be seriously influenced.
Especially in the field of wood-based composites, the
mixing of natural fibres with synthetic resins cannot
be considered as a durable solution. The priority of
further development should be led on the use of bio-
based resins with a low ecological impact and when
possible no influence on human health. 

Merging the competencies of the polymer chemists
and wood-based specialists, a new generation of
resins based on the use of HMF (5-hydroxymethyl-
furfural) has been developed. The first test has been
successfully carried out at the laboratory scale,
showing promising results for the production of 
particleboards.

More recently, one of our research groups has 
investigated the potential of bark extract from local
European species like Norway spruce. Extracts from
Norway spruce have been used at the laboratory
scale for the production of particleboard and ply-
wood. This tannin-based resin has also being mixed
with natural fibres for the production of insulating
material with very high fire resistance.

Further perspectives
The wood industry is entering a new generation of
production processes. Through digitalisation, machine
will be connected and able to produce more compli-
cated pieces and composite materials. One example
is the used of wood compounds for the 3D printing
of small and larger pieces. A fast bonding like the
welding of wood will also offer new perspectives in
this digital transformation.

Professor Frédéric Pichelin
Head
Institute for Materials and Wood Technology
Bern University of applied Sciences, 
Architecture, Wood and Civil Engineering
Tel: +41 32 344 03 42
Frederic.pichelin@bfh.ch
www.ahb.bfh.ch

A welded snowboard core without any adhesive



Up until the end of 2016, Switzerland was only par-
tially associated with Horizon 2020, the European
Union’s latest framework research programme.
National measures were put in place to finance
Swiss project participations in areas of Horizon
2020, to which Switzerland was not associated.
Since the beginning of 2017 Switzerland has become
fully associated with Horizon 2020. Philipp Langer,
Head of the EU Framework Programmes section at
the State Secretariat for Education, Research and
Innovation (SERI), looks back on the period of partial
association and explains how things are likely to con-
tinue over the coming years.

What is Switzerland’s official position regarding
Horizon 2020?
Switzerland’s official position over the last 3 years
has always been the same, namely, the desire for full
association to Horizon 2020. There is great satisfac-
tion because this association to all parts of the Hori-
zon 2020 Programme has been in place since 1
January 2017. Researchers from Switzerland can
now participate in all sections of the 8th Programme
generation (Horizon 2020 and the Euratom Pro-
gramme), just as they could under FP6 and FP7,
between 2004 and 2013. In addition, Switzerland is
also able to take part as an observer when it comes
to defining the programme’s content and strategy.

Did the impediments of the last 3 years cause
problems for higher education institutions and
researchers in Switzerland?
The possibility of participating in the Horizon 2020
research framework programme is extremely
important for Swiss institutions and businesses
involved in research and innovation. For one thing,
collaborative projects allow Swiss actors to position

themselves in international networks at the cutting
edge of their scientific field. Moreover, the possibility
of applying for individual funding (e.g. ERC grants)
allows researchers in Switzerland to measure them-
selves against the world’s greatest talents and is a
key argument in drawing the best researchers to
Swiss institutions, particularly cantonal universities,
federal institutes of technology and universities of
applied sciences. Obtaining such a grant brings with
it prestigious recognition, which is extremely impor-
tant in a researcher’s career. 

Over the last 3 years, Switzerland was only able to
participate to a limited extent in Horizon 2020, both
in terms of content and duration: researchers in
Switzerland were only able to participate in a third
of the Horizon 2020 as associated partners, and this
was only until the end of 2016. Besides, even this
partial association as of September 2014 has only
been possible because Switzerland granted citizen
from Croatia de facto the same treatment in terms
of free movement of persons as other European
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countries. As of 2017, Switzerland had only 2 options:
full participation as an associated country or total
exclusion from the Programme. The uncertainty that
reigned over the least 3 years regarding Switzer-
land’s partner status within Horizon 2020 diminished
our country’s appeal. Including Swiss partners in a
given project, who were considered a risk for that
project, so they were sometimes disregarded by
international consortiums. The upshot was a signifi-
cant drop in Swiss participation, a problematic situ-
ation as international connection is a key factor for
Switzerland’s standing as a scientific location.

What further possibilities are open to Switzerland
with full association?
Full association status in Horizon 2020 allows
Switzerland to sit as an observer on the pro-
gramme’s various advisory groups at European level
and contribute to defining research topics and other
strategic aspects. This is important for a number of
reasons. On the one hand, calls for the topics of
cooperative projects at European level are defined in
a more top-down manner than in Switzerland, and
that takes place in the advisory groups for each area
covered by Horizon 2020 (health, ICT, environment,
space, energy, climate, and transport). On the other,
the funding available through Horizon 2020 (some
€80 billion, over 7 years) is so important that each
rule associated with these programmes (for exam-
ple, the obligation to publish findings in Open Access
journals) has a real impact on the way in which
research and innovation is conducted throughout
Europe. 

During the period of partial association between
2014 and 2016, Switzerland was considered a
third country for certain programme sections of
Horizon 2020. The federal government took over
the funding of Swiss elements of the projects.
What will happen to these projects now that
Switzerland is again fully associated?
Projects already underway that have received fund-
ing under Horizon 2020 will not be affected by the
change in Switzerland’s participation status: Their
source of funding is assured for the full duration of
the project. SERI will continue to fund projects sub-
mitted to Brussels by researchers in Switzerland and
positively evaluated between 2014 and 2016. This

affects around 1,000 projects with a financing
volume of around 600 million Swiss francs. The last
of these projects are expected to conclude in 2023.
Until then, SERI has to maintain the structures set up
to implement the transitional measures.

After the uncertainty and stress surrounding
Horizon 2020 between 2014 and 2016, can we
now expect calmer times ahead? 
The period between 2014 and 2016 was fairly work
intensive. For all projects where Swiss researchers
could still submit projects, but did no longer receive
funding by the EU, we had to set up the whole
national project funding system within a short space
of time, which involved putting in place a new legal
basis and creating a new IT database (the former
database dated from 1993). The national funding of
projects with a normal duration of 4 to 6 years, as
opposed to paying a set annual contribution to Brus-
sels, meant we had to make adjustments to the
annual payment appropriations involving hundreds of
millions of francs. That is still having an impact on
the federal budget. 

Depending on political developments between the EU
and Switzerland, the future should be somewhat
more ordered, yet implying double work: In addition
to assuring the obligations that come with full asso-
ciation with the managing bodies in Brussels, SERI
also has to ensure the continued project-based fund-
ing of researchers in Switzerland. Administering the
1,000 or so nationally funded projects will be partic-
ularly time consuming between 2018 and 2020,
because that is when the detailed project invoices
will be due. The Horizon 2020 projects are also more
extensive than earlier EU projects. But it was clear
from the outset that Switzerland’s third country
status would require the setting up of the necessary
administration. 
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