BFH Centre for Wood –
Resource and Material

What sets us apart
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The BFH Centre for Wood – Resource and Material pools interdisciplinary knowledge and expertise along the entire wood
value-creation chain. Harvesting, processing and use of this
renewable resource generate products and methods with social
and ecological benefits.
The whole is more than the sum of its parts. The BFH
Centre unites institutes from different sections of
the Bern University of Applied Sciences, all positioned
along the value-creating chain of the forestry and
timber construction industries. From forest to sawmill,
from works of art to buildings, from recycling and
chemical utilisation of ingredients up to and including
burning and returning CO2 to the natural cycle:
experts from the BFH Centre for Wood – Resource and
Material cooperate with one another across the
boundaries of individual processes. Complementary
expertise and interdisciplinary approaches make
integrated solutions along the entire wood valuecreation chain possible. Thanks to this holistic
approach, the BFH Centre combines the material,
chemical and energetic utilisation of wood as
a natural resource. Digital networking is the overarching linking element of the whole value-creation
chain; its influence is growing and it will also profoundly
change the forestry and timber construction industries.

Added value through interdisciplinarity

Forestry, finishing specialists and end-users work hand
in hand, thus ensuring that the raw material is provided and processed according to need. The interdisciplinary approach generates unique combinations
for the production, operation and use of facilities and
finished products through to conservation of works
of art and cultural assets. Innovative solutions for
wood-based chemicals, materials, structures, products and processes generate a triple added value,
namely: economic, ecological and social.

MATERIAL
CHEMISTRY
ENERGY
DIGITAL CHAIN

The value chain of wood: From forest to timber products, from works of art to timber buildings, from recycling
and chemical and energetic utilisation of wood back to CO2, which in turn is bound again in the forest.
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Initiative Forest & Food 4.0:
facing the digital future together
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DIGITAL
CHAIN

Important changes in our processes are expected in the wake of
the digital transformation and “Industry 4.0”. What impact will this
have on the forestry and wood industries? Together with associations,
corporations, experts and digital natives, the initiative Forest & Wood 4.0
will help companies face the profound changes brought on by the
digital transformation.
Digital transformation affects the entire value-creation
chain across all areas. Business models, the organisation and the process flows of companies will change
with the use of digital technologies. The forestry and
wood industries face many questions and challenges,
in particular the question as to how companies are
to act in the context of these changes in order to successfully shape the change and emerge stronger from it.

What actions should businesses
take to successfully shape the
change and emerge stronger from it?

Our aim: to strengthen businesses by using
digital chances

The initiative develops in a dialogue with companies,
associations, research institutes and young talent to
yield a holistic overall understanding of the industry
4.0. Together, application scenarios and recommendations for implementation will be developed for
successfully putting into practice the elements of
digital transformation. The overarching objective is
to secure and enhance the position of the Swiss
timber industry both nationally and internationally.

Intelligent and digitally
networked systems
thanks to the digital
transformation.

Raw material – expertise for production
and utilisation
From efficient and sustainable forest management systems
to supply chain management in the forestry and timber industries
through to optimisation of the interfaces in the digital
data chain: the BFH Centre for Wood – Resource and Material
develops practical solutions for the production of wood as
a resource.
From forest to timber –
effective management processes

Wood is one of the few natural resources available
in Switzerland, otherwise relatively poor in raw materials. The Swiss Confederation intends to increase
the use of wood in Switzerland in the near future by
approximately 60 percent, i.e. to 10 million solid
cubic meters per year. In order to achieve this, the Swiss
forestry industry must improve its management structures, for example by optimising the provision processes
for wood and strengthening the first stage of wood
processing, i.e. the sawmill and timber industry.
An important prerequisite of an efficient and reliable
wood supply chain are economically successful forestry
operations which manage their forests in a cost-effective
manner. This is not currently the case in Switzerland in
some instances. Some of the problem-solving approaches of the BFH Centre include: merging smaller operations to create larger units, transferring management to
forestry service providers as well as promoting the
efficient interplay of the parties involved along the valuecreating chain. Recently developed operation models
and technologies support these processes. Their use
ranges from rolling operational planning on the basis

of geographical information systems (GIS), to production planning and control of timber harvesting through
to the exchange of status reports by the parties involved
in the provision process. Last but not least, the supply
of raw materials for new products for chemical use
needs to be improved.

Our expertise

– Collaboration models for strategic positioning
of forestry operations
– Management processes for efficient provision
of wood as a raw material
– Technologies and procedures for data transmission
for intelligent and needs-based harvesting and
utilisation of wood

We develop solutions for a more
effective harvesting and provision
of wood.

Efficient wood
processing using the
harvester “Snake”.
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Building material – intelligence for
the built environment
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Efficient timber constructions, the combination of wood with other
building materials, solutions for energy-efficient, multi-storey and
modular structures, procedures and techniques for maintaining and
developing existing buildings, and meaningful market research data:
researchers at the BFH Centre for Wood – Resource and Material develop
new approaches.
From simple building to complex construction –
well-conceived systems

Wooden structures are nowadays characterised by
their impressive height, the load-resistance and wide
span of these structures, their energy efficiency, their
safety, their high degree of pre-fabrication and their
short installation times. Timber construction is increasingly being used, including in urban environments.
The requirements made of buildings with respect to
their urban design are continually growing, such as for
example the requirements relating to materials and
spatial efficiency. Monitoring of building activities and
of decisions in terms of materials also highlights the
need for innovative means of implementation, new
procedures and intelligent combinations of different
materials and systems.

We develop safe and efficient
construction systems, from planning through to installation.

The need for high-density construction poses new
design and structural challenges with respect to components and load-bearing structures. Today’s requirements in terms of energy efficiency, safety, comfort and
durability of products raise material and structural
issues as well as issues related to technical production.
Hybrid construction with wood, combined with other
conventional or innovative building materials, as well
as integrated planning, production and management
of components and building systems affords new solutions for complete structures. The analysis of market
developments in the construction and timber industries
provides fundamental principles for the development
of products, techniques or structures tailored to needs.

Our expertise

– Modular wooden structures with a high degree
of prefabrication
– Resource-efficient and production-optimised 		
load-bearing systems
– Energy-efficient and long-lasting building shells
– Joining technologies and material combinations
for hybrid structures with wood
– Needs-based decision criteria as the result 		
of continuous construction monitoring

The open storage
Albisrieden in Zurich
bears testimony to
the competitiveness of
wood for large-scale
projects.

From existing buildings to new uses –
building redevelopment

In the year 2050, according to calculations of the Swiss
Federal Office for Energy, 90 percent of the energy
requirements of buildings will be caused by buildings
constructed before the year 2000. Over the next 20
to 30 years, some hundreds of thousands of buildings
in Switzerland will have to be refurbished. In this
context, methods for non-destructive testing as well as
structural and constructional investigations of
load-bearing structures are becoming increasingly
significant. Further development of appropriate techniques and systems calls for an in-depth understanding
of the assessment and retrofitting of existing historically valuable buildings. The combination of specialists
from different fields makes it possible to connect
designing, structural-physical and conservationrelated approaches.

Our expertise
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– Assessment and retrofitting of existing buildings
– Non-destructive testing and protection of building
structures of cultural-historical value
– Structural and constructional investigations 		
of historic load-bearing structures
– Architectural restoration, urban upgrading and infill
development in a cultural-historical context

We combine innovation with tradition in the interplay between
restoration and post-densification.

Addition of four storeys
in timber: the SZU
building in Zurich.

Material – efficient, innovative
and sustainable
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Multifunctional wood and composite materials as well as products,
technologies and processes for the timber and construction industries: researchers at the BFH Centre for Wood – Resource and Material
break the boundaries of this traditional building material and open the
way for new possibilities in the widest possible range of applications.
From timber to natural material –
intelligent material applications

Wood has been used for centuries as basic material
and in construction. Great potential continues to exist
for a more efficient use of wood with new functions.
In the field of wooden composites, tried-and-tested
panels with synthetically produced adhesive systems
containing formaldehyde are predominantly used.
Resource-saving lightweight panels of reduced thickness have not to date proven competitive for reasons
of price. Chemical and thermal wood modifications
designed to increase the durability of domestic timber
offer great potential. The possibilities for replacing
petroleum-based chemicals, polymers and other materials with wood-based substances and products have
also by far not been fully exploited yet.

We use the chemical and
physical properties of wood
for environmentally friendly
products.

With regard to the sustainable use of resources,
optimised and multifunctional wood and composite
materials as well as innovative additives for bonding
and protection are in demand in the wood-based and
construction industries as well as for the purpose of
conserving cultural heritage and historic monuments.
With comprehensive knowledge of wood as a raw
material, products and applications which meet market requirements can be developed: ecologically
friendly multi-functional wood and composite materials,
solutions designed to protect wood-based materials
with lacquers, surface modifications and impregnation
systems, innovative and low-emission adhesives
and composite material systems, material solutions
for wood-based extracts.

Our expertise

–	Ecologically friendly multifunctional wood
and composite materials
– Systems designed to protect wood-based materials
– Innovative and environmentally friendly adhesives
and lacquers
– Wood extract substances as alternatives
to petroleum-based raw substances and materials

Wood materials shortly
before pressing.

Artistic and cultural heritage made of wood –
understanding, preserving and using them
The future needs the past – the art and culture of previous epochs
form an important cornerstone of our society, as they bear direct
witness to the knowledge and life of their time: researchers at the
BFH Centre for Wood – Resource and Material develop an innovative
and qualified way of dealing with historically valuable substance.
Dealing with historically valuable substance
in an innovative manner

Conservation and restoration help in the process of
researching heritage items of particular cultural-historical importance, and to preserve them in the most unadulterated, intelligible and readable way. For this purpose, in addition to cultural-historical knowledge, it
is necessary to have also technological expertise regarding non-destructive testing methods, micro-assays
and the development of conservation methods that are
as minimally invasive as possible.
Wood has been used since time immemorial and is one
of the most important materials in terms of cultural
assets. Nevertheless, too little consideration is still
being accorded to important aspects of its decomposition, damage prevention and the mechanisms of action
of historic and current conservation procedures.
For example, undesirable side effects of historic wood
preservatives occur, calling for efficient decontamination procedures and alternative protection strategies as
a result. How can degraded wood substances be stabilised e.g. with biopolymers? Which natural bonding
systems have stood the test of time over centuries
and could help develop a modern system? At the BFH
Centre for Wood – Resource and Material, we develop
in collaboration with experts from various disciplines

an innovative and qualified treatment of historically
valuable items. Together, we develop methods and
processes for the conservation of cultural assets.

Our expertise

– Process of de-restoration
– Historical-cultural and technological classification
as well as documentation of historic wooden objects
(measuring, x-ray, polychromy testing (UV, VIS),
micro-assays: FTIR, FTIR-FPA, Raman, REM)
– Development and conception of damage-preventing
and curative conservation measures

Using an interdisciplinary
approach, we develop methods
and procedures for preserving
cultural assets.

Preliminary tests for
gluing a medieval relief
at the Bern University of
the Arts, Atelier for
conservation and
restoration of paintings
and sculptures.
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Research with a real impact
The BFH Centre tackles relevant and topical issues facing the industry
and offers scientifically proven solutions. The following examples
of projects provide an insight.
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FOCUS: Advances in forestry control and
automation systems in Europe

DIGITAL
CHAIN

Forestry management and its associated sectors are
among the most important economic sectors in the
rural regions of Europe. One of the greatest difficulties
in terms of improving forestry-based added-value
chains is the lack of integrated control and planning
mechanisms. On the basis of case studies carried
out in Switzerland, Finland, Belgium, Germany, Austria
and Portugal, researchers involved in the “FOCUS”
project show how innovative sensor technologies and
control methods are able to solve this problem.
The aim is to increase sustainability, productivity
and marketability of the corresponding sectors.
Project partners: 13 partners from research and business
from six European countries
Funding organisation: 7th European Framework Programme
for Research and Technological Development FP7
Contact: Prof Dr Christian Rosset, christian.rosset@bfh.ch

Sawmill 4.0 – Assisting quality assessment
of round timber using image analysis

DIGITAL
CHAIN

Methods based on cameras and image analysis algorithms offer a cost-effective possibility for assisting
the manual sorting of round timber common in small
and medium-sized enterprises. The challenges in
developing such methods lie in designing the used
algorithms in a sufficiently flexible manner. Despite
variations, caused by impurities, cracks or the like,
they should provide robust conclusions. In addition
to implementing image analysis methods, the aim
of the project is also to develop suitable image
capturing apparatus.
Research partner: Reinhardt Holz AG
Funding organisation: Swiss Federal Office for the Environment
(BAFU), Forestry and Timber Research Fund
Contact: Prof Eduard Bachmann, eduard.bachmann@bfh.ch

Wood Cell Model

The purpose of Molecular Modelling is to achieve a
better understanding of the interactions of small
molecules with the lignified secondary walls of wood
cells from cellulose, hemicellulose and lignin.
Among others, this aims to improve the controllability
of wood treatments, e.g. when removing (decontamination) or applying wood preservatives in the context
of conservation and restoration measures.
Research partner: University Bern
Funding organisation: Bern University of Applied Sciences
Contact: Prof Dr Stefan Wuelfert, stefan.wuelfert@hkb.bfh.ch

Additive robotic fabrication of complex
timber structures

Robot-supported fabrication of complex timber structures represents an approach to the efficient use of
wood. Contrary to conventional techniques, this method
makes it possible to produce geometrically different
forms of timber structure in a precise and resourceefficient way as well as to apply alternative construction
techniques which promote the use of materials of lower
quality. The project generated a robot-supported fabrication process, and economical, fast timber joints were
developed and tested. These three research results –
fabrication process, load-bearing structural system and
timber joints were successfully combined and implemented in a 1:1 teaching aid.
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Research partners: ETH Zürich, Architecture and Digital Fabrication
(Project Management); Nolax AG
Funding organisation: Swiss National Fund, NFP 66 “Resource Wood”
Contact: Prof Eduard Bachmann, eduard.bachmann@bfh.ch

Restauration of wooden structures

The upgrading or retrofitting of connections in timber
construction is often laborious, especially in the case
of historical wood joints. The deformations of the
components represent a considerable challenge for
recording. Developing a practice-oriented way to
assist in digitally recording timber load-bearing structures will provide an optimum solution. A digital
retrofit proposal is developed in the CAD programme
and takes into account measurements and structural
damage of the building component. The replacement
component is then produced on a joinery machine
and provided with all information regarding its design
and production as well as its positioning in the building.
Research partner: bbp geomatik ag, Holzing Maeder gmbH, Lauber
Ingenieure AG, Leica Geosystems
Funding organisation: Swiss Federal Office for the Environment
(BAFU), Forestry and Timber Research Fund
Contact: Prof Andreas Müller, andreas.mueller@bfh.ch

Protection of binding agents
using bioactive extractives

From the residual materials of the forestry and sawmill industries – e.g. bark, needles, fine branches
or sawdust – it is possible, using suitable extraction
methods, to obtain bioactive wood component
substances. The latter can be included in dispersions
where they produce top preservation with a bactericide effect. The coating systems treated this way can
be used externally and their fungicide and algaecide
properties increase the lifespan of the coatings.
Research partner: forestry and sawmill operations, binder producers
Funding organisation: Commission for Technology and Innovation
of the Confederation CTI
Contact: Prof Dr Ingo Mayer, ingo.mayer@bfh.ch
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Bern University of Applied Sciences
BFH Centre for Wood – Resource and Material
Solothurnstrasse 102
CH-2500 Biel/Bienne 6
Phone +41 32 344 02 14
wood@bfh.ch
BFH.ch/wood
Contact
Head of BFH Centre for Wood – Resource and Material
Prof Dr Ingo Mayer
Phone +41 32 344 03 43
ingo.mayer@bfh.ch
Contact person Forestry Sciences
Prof Dr Bernhard Pauli
Phone +41 31 910 21 07
bernhard.pauli@bfh.ch
Contact person Timber Construction and Load-bearing Structures
Prof Andreas Müller
Phone +41 32 344 03 19
andreas.mueller@bfh.ch
Contact person Materials and Wood Technology
Prof Dr Frédéric Pichelin
Phone +41 32 344 03 42
frederic.pichelin@bfh.ch
Contact person Digital Construction and Timber Industry
Prof Rolf Baumann
Phone +41 32 344 17 22
rolf.baumann@bfh.ch
Contact person Materiality in Art and Culture
Prof Karolina Soppa
Phone +41 31 848 38 97
karolina.soppa@bfh.ch
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