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Integration of the process chain – 
our characteristic feature
The BFH Centre for Wood – Resource and Material pools interdisciplinary  
knowledge and expertise along the entire wood value chain. From the renewable 
resource, the centre generates products and processes which create economic,  
social and ecological benefits.

We pool expertise for knowledge-based 
production and utilisation of the raw  
material, intelligent use of the building 
material and extended utilisation of wood 
as a natural composite material.

Ecocycles
The first use of the term sustainability in the sense of 
the long-term responsible handling of a raw material 
originates from the field of forestry in the eighteenth 
century. In a time of buzzwords such as Industry 4.0, 
Big Data and Internet of things, the need for closed 
ecocycles in economic, ecological and social respects 
is more urgent than ever. 

For the built environment
The wood value chain plays a pioneering role in terms 
of closed ecocycles in the built environment and gen-
erates added value in terms of society. At the BFH 
Centre for Wood – Resource and Material our research-
ers and developers as well as our education and train-
ing specialists work to achieve these objectives.  
They develop technologies, processes and expertise 
and make them available to users. The latest findings, 
specific knowledge and strong practical anchorage in 
the sub-sectors of construction and wood-based indus-
tries represent the relevant success factors. 

Interdisciplinary and process-independent
The BFH Centre combines institutes from different 
faculties of the Bern University of Applied Sciences. 
Experts from forestry, planning, architecture, con-
servation and restoration, construction engineering, 
wood technology, timber construction, materials, 
chemistry, automation and IT work together in pro-
cess-independent fashion. Complementary expertise 
and interdisciplinary approaches make possible  
integrated solutions along the entire wood value chain. 

Forestry, finishing specialists and end-users work  
hand in hand, thus en suring need-based provision and 
refinement of the raw material. 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 proces-
ses generate triple added value: economic, ecological 
and social.

With combined expertise 
Experts from the BFH Centre develop holistic solutions 
with partners from industry and society. Close colla-
boration with end-users links practice and state-of-the-
art knowledge. This knowledge is integrated in degree 
and further training courses, thus ensuring transfer  
to industry.
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Able
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Raw material – expertise for production  
and utilisation
From efficient and sustainable forest management systems to supply chain  
management in the forestry and timber industries to optimisation of the interfaces  
in the digital data chain for planning and production of wooden structures:  
The BFH Centre for Wood – Resource and Material develops practical solutions for  
the parties involved in the production chain.

From forest to timber – 
effective management processes
Society must use resources sustainably and carefully. 
As a climate-neutral and regenerative raw material, 
wood provides the opportunity for cascaded utilisation 
in terms of energy production and materials in closed 
ecocycles. It is one of Switzerland’s most important 
raw materials with a high social and economic value. 
The Swiss Confederation intends to increase the use of 
wood in Switzerland by approximately 60 percent  
to 10 million cubic meters per year in the near future.  
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 saw mill and timber industry.

An important prerequisite of an efficient and reliable 
wood supply chain are economically successful forest-
ry operations which manage their forests in a cost- 
effective manner. This is not currently the case in 
Switzerland in some instances. Forestry operations 
must overcome their current structural problems to 
achieve a fundamental improvement in their economic 
situation. Problem-solving approaches of the BFH 
Centre include merging smaller operations to create 
larger units, transferring management to forestry ser-
vice providers and efficient interplay of the parties 

involved along the value-added chain. Recently devel-
oped operation models and technologies support 
these processes. Their use ranges from rolling opera-
tional planning on the basis of geographical informa-
tion systems (GIS), to production planning and control 
of timber harvesting through to the exchange of status 
reports by the parties involved in the provision pro-
cess. 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 and structures for efficient  
 and effective provision of wood as a raw material
– Technologies and procedures for data transmission  
 between the parties involved for intelligent  
 and needs-based harvesting and utilisation of wood

We develop solutions for more effective 
harvesting and provision of wood.
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From planning to product –
the digital data chain
Successful implementation of projects – independent-
ly of their size – depends on the organisation of  
construction and manufacturing processes. Nowadays, 
Building Information Modelling (BIM) and digital  
fabrication enable relevant data to be recorded, com-
bined and networked. The planning, implementation 
and management of buildings can now be optimised 
with the aid of a simulated process. By contrast  
with conventional techniques, these methods permit 
new forms of collaboration with interdisciplinary 
teams and a re-utilisation effect. A seamless link  
between digital planning and the physical fabrication 
process leads to increased efficiency and a higher  
level of quality. The data from the material and infor-
mation flows are depicted from the initial idea through 
to management with a view to completing cycles  
more efficiently.

Digital technologies open up new possibilities for 
design and material systems, for architecture and 
culture. Resource-saving production, efficient and at 
the same time flexible planning and construction  
processes as well as a transition from mass production 
to customised industrial production promise a deci-
sive step forward towards a sustainable construction 
culture. The challenge in the process is communication 
within the individual areas of the digital chain.

 
The interfaces between individual systems must be  
operative to ensure that the highly complex order  
of events from production to construction through to 
commissioning, final utilisation and at a later stage 
demolition of buildings can be simulated. Appropriate 
and environmentally friendly processes and produc-
tion and joining technologies are developed as a  
result.

Our expertise
– Solutions for integrated digital process control
– Interface optimisation for data transfer
– Complete solutions with digitally controlled
 production units

We create consistency of information 
between the various planning and  
production processes.
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Building material – intelligence  
for the built environment
New approaches for 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 build-
ings and meaningful market research data: The BFH Centre for Wood – Resource  
and Material uses knowledge to generate added value.

From simple building to complex facility –
well-conceived systems
Wooden structures are today characterised by their 
impressive height, the ability of their broad load- 
bearing structures to withstand high stresses, energy 
efficiency, safety, a high degree of pre-fabrication  
and their short installation times. Wooden structures 
are increasingly being used, including in urban envi-
ronments. Requirements in terms of the urban design 
of buildings are growing, as for example requirements 
in terms of material 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 intelli-
gent combinations of different materials and systems.

The need for high-density building poses new design 
and structural challenges in terms of components  
and load-bearing structures. Today’s requirements in 
terms of energy efficiency, safety, comfort and dura-
bility 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 manage-
ment of components and building systems provide 
solutions for complete structures. 
 

Analysis of market developments in the target markets 
of the entire value chain of the construction and  
wood sector provides specialists from the fields of 
forestry and civil engineering, wood technology, archi-
tecture and art with fundamental principles for need-
based development of products, design and joining 
techniques or structures.

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

We develop safe and efficient  
construction systems from planning 
through to installation.
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From existing buildings to new uses –  
building redevelopment 
Switzerland possesses a high-quality building stock. 
The majority of buildings were constructed between 
1850 and 1920 and exhibit high energy consumption 
in terms of what is now normal usage. According  
to calculations by the Swiss Federal Office for Energy, 
in 2050 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 Switzer-
land will have to be redeveloped. Approximately  
20 percent of the building stock is classified as his-
toric and represents an important element of our  
cultural heritage and urban landscapes.

In this context, the importance of methods for non- 
destructive examination and structural and construc-
tional investigations of load-bearing structures is 
increasing. Further development of appropriate tech-
niques and systems calls for in-depth understanding  
of the assessment and retrofitting of existing histori-
cally valuable buildings. As a result, the protection  
of building structures of cultural-historical value is 
ensured and the criteria for sustainable building are 
developed further. The combination of specialists from 
different fields makes it possible to extend cultural- 
historical understanding and to establish a link  
between design, structural-physical and conservation-
related approaches.

Our expertise
– Assessment and retrofitting of existing buildings
– Non-destructive examination 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 
in-fill development.
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Materials – innovation for products and culture

Multifunctional wood and composite materials, products for the wood-based  
and construction industries, technologies for the conservation of works of art and  
cultural assets made of wood: The researchers at the BFH Centre for Wood –  
Resource and Material break the boundaries of 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 as a basic material for furniture, 
appliances and everyday objects for centuries. Great 
potential continues to exist for 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 du ra    b i - 
lity of domestic timber offer great potential. These 
be come attractive in economic terms as the result of 
improved manufacturing processes. Wood protection 
in outdoor applications usually requires even more 
sophisticated protective coatings containing bioactive 
substances. The possibilities for replacing crude- 
oil-based chemicals, polymers and other materials 
with wood-based substances and products have  
also not yet been fully exploited.

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 and of other sustainable raw materials,  
products and applications which meet market require-
ments can be developed: ecologically friendly multi-
functional wood and composite materials, solutions 
designed to protect wood-based materials with paint 
systems, surface modifications and impregnation 
systems, innovative and low-emission adhesives and 
composite material systems for wood-based extracts. 
Design-oriented applications of wood products for 
interior design purposes are also an important integral 
part of the BFH Centre.

Our expertise
– Ecologically friendly multifunctional wood and
 composite materials
– Systems designed to protect wood-based materials
– Innovative and environmentally friendly adhesives  
 and paint systems
– Wood extract substances as alternatives to crude-oil  
 based precursors and materials

We use the chemical and physical  
properties of wood for environmentally 
friendly products.
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From cultural heritage to cultural asset –
understanding, preserving and using
The future needs provenance: 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. Conservation and restoration 
help in the process of researching items of cultural 
heritage of particular cultural-historical importance 
for the present and future, and to preserve them in the 
most unadulterated, intelligible and readable way.  
For this purpose, technological expertise and know-
how regarding modern conservation methods are 
necessary as well as cultural-historical knowledge. 
Wood has been used since time immemorial and is one 
of the most important material in terms of cultural 
assets. Nevertheless, important aspects of its decom-
position, damage prevention and the effect mecha-
nisms and side effects of historic and current conser-
vation procedures still remain insufficiently mastered. 
For example, undesirable side effects of historic  
wood preservatives occur, calling for efficient 
decontami nation procedures and alternative pro-
tection strategies as a result.
 

In collaboration with experts 9 from various disci-
plines, we develop an innovative and qualified  
treatment of historically valuable items. We need a 
better understanding of the interplay between wooden  
components, conservation materials, other materials 
and environmental conditions as well as efficient  
processes for a contemporary and respectful treatment 
of historic artefacts.

Our expertise
– Historical-cultural and technological classification  
 and documentation of historic wooden objects
– Development and conception of damage-preventing  
 and curative conservation measures
– De-restoration procedures

Using an interdisciplinary approach,  
we develop methods and procedures  
for preserving cultural assets.
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Research with a real impact

The BFH Centre offers ready-for-application solutions based on state-of-the-art  
knowledge and practical experience for the benefit of customers from the entire wood 
value chain and related sectors: from forestry to high-tech-products, from the  
construction industry to the real estate business, from supply industries such as glass 
and chemicals through to associated industries like computer science and plant  
engineering. The following examples of projects provide an insight.

FOCUS: Advances in forestry control and  
automation systems in Europe
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, Fin-
land, 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, pro-
ductivity 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

Extraction of tannins from the bark  
of domestic softwoods
The material use of bark is not yet profitable. The  
aim of the project is to develop an extraction process 
that is suitable for producing tannins from native 
softwoods and can be integrated in the existing pro-
cesses of saw mills and wood-processing industries. 
The researchers investigate the impact of individual 
extraction parameters on the chemical structure  
and properties of the extracted tannins. They formu-
late formaldehyde-free adhesives on the basis of  
the tannins produced and analyse the physical and 
mechanical properties of the wood-based materials 
manufactured produced as a result.

Project partners: ZHAW Wädenswil, University of Liechtenstein 
Funding organisation: Swiss National Fund, NFP 66 «Resource 
Wood»
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Additive robotic fabrication of complex  
timber structures
Robot-supported fabrication of complex timber struc-
tures represents an approach to the efficient use of 
wood. Contrary to conventional techniques, this meth-
od makes it possible to produce geometrically different 
forms of timber structure in a precise and resource- 
efficient way as well as to apply alternative construc-
tion 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.

Research partners: ETH Zürich, Architecture and Digital  
Fabrication (Project Management); Nolax AG  
Funding organisation: Swiss National Fund, NFP 66 «Resource 
Wood»

Molecular modelling of sorption of small  
molecules on lignocellulosic wooden cell walls
An improved understanding of the chemical-physical 
interactions between active substance molecules  
and lignocellulosic substrates is required for optimisa-
tion of treatment and decontamination processes for 
wooden objects. In the current project, interaction 
models between chlorinated agents and modelling 
systems made of cellulose, hemicellulose and lignin are 
determined and tested with the aid of computer simu-
lations (molecular dynamics).
The simulation results are validated on the basis  
of analytical localisation of the active substances in 
treated wood samples.

Research partners: University of Bern 
Funding organisation: Bern University of Applied Sciences
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