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We are driven 
by an ambition 
to enable 
architecture 
to become a 
sustainable 
change agent. 
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Henning Larsen attaches great importance to 
designing environmentally friendly, healthy, low 
carbon and resourceful solutions. Incorporating 
conscious material decisions into building processes 
has never been more important. To build in wood and 
other organic materials is not just a choice — it is 
responding to an urgent need to avoid a worsening of 
the climate crisis. Wood and other organic materials 
can solve many of the problems which the building 
industry is facing today due to the material’s ability to 
sequester carbon in its growth phase. 

Designing with structural timber elements from certi-
fied managed forests is a way to align our projects 
with the recommendations of the IPCC scientists. We 
can create a dramatic reduction of carbon emitted in 
the construction phase as well as provide a construc-
ted carbon storage bank. Henning Larsen is building 
in wood with conviction as this is one way to ensure 
our future.

Henning Larsen is a supporter of the UN Sustainable 
Development Goals. We work to contribute to the 
achievement of the goals and their underlying targets 
through our projects around the world and through 
the way we operate our own organization.

We are born out of a Scandinavian design tradition: 
aesthetically, socially, and intellectually. Our work is 
based on a firm belief in knowledge, generosity, 
inspiration, and rethinking traditions. This forms the 
basis of our work to create architecture which 
improves people’s everyday life and meets the chal-
lenges of tomorrow. Our projects are characterized 
by a high degree of social responsibility, not only in 
relation to materials and resources but also in regards 
to community-created spaces.

Well documented by increasingly urgent IPCC 
reports, our global environmental challenges are 
colossal. While statistics certainly implicate the 
building industry’s shared responsibility for the crisis, 
(35% of CO₂ emissions, 30% of waste generated, 35% 
of world resources consumed) the flip side presents a 
powerful potential. This book addresses how through 
strategic decisions we can be a part of the solution 
and how to emerge from a crisis rather than continue 
to contribute to the problem. The current situation 
presents a myriad of opportunities to proactively 
utilize architecture as a solution rather than a dispar-
aging statistic. 

Countries around the world have taken action to 
reduce emissions. For example, Denmark has a 
national goal to reduce the 1990 CO₂ emission levels 
by 70% in the next decade. 72% of a Danish concrete 
building’s carbon emissions are generated by the 
construction materials and not by the energy used. 
The vast majority of this impact occurs in the initial 
construction phase. Within the building industry we 
can address this by optimizing the buildings we 
design and thereby directly reducing energy and 
material consumption. 
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8 reasons to  
build in wood

Sustainable

Every m3 of unprocessed wood stores one 
ton of CO₂, which equals a 9,000 km trip in 
an average European car.

Wood and other organic materials are the 
only construction materials that can store 
carbon dioxide and therefore have a negative 
CO₂ balance in production, even after 
accounting for the energy required in pro-
cessing. Concrete and steel, in comparison, 
have many times the CO₂ emissions of wood 
structures. While recycling these products 
improves their carbon footprint, only timber 
has the ability to store it.

Sources: Metsawood and KBOB Switzerland

Renewable

Even in a small country like Austria, enough 
wood grows to build a new family home every 
40 seconds.

Timber milled from sustainable forestry - for 
example, FSC or PEFC certified - is the only 
major structural material that is completely 
renewable. Globally, there is more than 
enough timber supply to meet an increase in 
demand. The growth rate of European and 
Northern American forests, for instance, far 
exceeds the rate that it is currently harvested. 

Sources: Dansk Skovforening, proHolz Austria

In the European Union, the average 
greenhouse gas emissions per capita is 8.7 
tons per year. This means that an average 
school built in wood stores as much CO₂ 
as 115 people emit over a one year period.

Source: Eurostat

Time efficient  

Prefabrication guarantees high precision with 
tolerances within a few millimeters.

Building in wood can save approximately one 
third of the building time used in conventional 
concrete structures. The building is weather- 
tight upon installation of the prefabricated 
wooden structure and as there is no drying or 
hardening time required, the interior can be 
installed immediately after. Prefabrication 
frees the construction process from the 
uncertainty of weather events and allows  
for easy construction even in winter months.

Source: Wood Supply (www.wood-supply.dk)

Cost effective

Timber houses are prefabricated with great 
precision and quality, saving time and money.

There is no reason building in wood should be 
more expensive than conventional structures.  
In particular, the shortened construction time 
of prefabricated wood structures reduces the 
overall building costs. In addition, the walls 
and ceiling surfaces do not require an extra 
layer of finish because wood can be directly 
exposed. As a light structural material, wood 
can achieve higher structures on weaker 
ground with less foundation.

Source: TU Bygg Norge 

1 32 4



10 11

Safe

Cross laminated timber (CLT) burns at a  
rate of 0.65 mm/min, which can be used  
to calculate the necessary thickness of  
structural elements.

Buildings with wooden structures are just as 
safe as concrete or steel structures. Far from 
being an unpredictably flammable material, 
wood has a calculable burn time and innate 
flame retardant properties. The char layer 
formed on wooden surfaces actually slows 
the combustion process down and does not 
need extra treatment to withstand collapse 
from fire, whereas steel quickly starts to 
deform under heat, and concrete collapses 
without warning.

Source: StoraEnso

Healthy

Studies show that school children's heart 
rates are lowered by 8,600 beats per day  
in classrooms with wooden surfaces.

Living in a home built in organic materials 
improves overall health while exposing resi-
dents to significantly less toxins than conven-
tional home building materials. 

Exposure to wood has proven to relax heart 
rates and can improve the recovery and 
healing times of ill people. The naturally 
occurring antibacterial effect of wood brings 
an additional hygienic advantage to its mental 
wellness benefits. 

Source: Research of TU München with Proholz Bayern  
and Human Research Austria

World of Volvo construction site in Gothenburg, Sweden. Rasmus Hjortshøj, 2022

Comparison of columns of different materials 
with the same function and strength.

The calculation compares the carbon emissions during production and 
end-of-life of a 4 meter column of similar strength and fire class.  
 
The graph on top accounts for both the negative CO₂ sequestered in the 
production (growth) of the timber but also its release again in the end-of-
life scenario. It is highly likely that the future holds other possibilities than 
combustion of wood and will allow for complete reuse and recycling, 
improving the carbon balance of the timber even more.  
 
The graph on the below indicates the CO₂ emissions from the production 
phase alone, with the glulam column indicating a negative impact, which 
is the sequestered CO₂ in comparison to the steel and concrete columns 
which emit CO₂ in the production phase.

Sources: Calculation based on current Ökobau data  
(steel, concrete) and on EPD data from the Danish  
Timber Information Assoc.
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The tensile strength of spruce 
is more than 50 times bigger in 
the direction of the grain than
perpendicular to it.

The forest area in Europe has 
increased by more than 10% 
over the last 25 years.

Modern timber structures 
are based on centuries of 
amassed knowledge. 

Wooden buildings are more fire-
resistant than generally assumed, 
with classifications up to REI 120 
or even higher.

Source: Stora Enso

Source: US forest products laboratory.

Source: State of Europe’s Forests 
2015 by Forest Europe growing life.

Whether or not the timber 
structure is visible, the benefits 
of building in wood are still valid. 

Looks good

Many people feel attracted to the natural 
aesthetics of wood and to the biophilic  
qualities of a natural material.

Building in wood offers unique design possibil-
ities due to the combination of aesthetic and 
structural qualities of the material. Timber not 
only has strong environmental advantages but 
also has produced a design movement of its 
own. The sheer variety of wood species allows 
for endless opportunities. Timber architecture 
creates elegant structural solutions that can 
be admired in both standardized and free-
form architecture.

Feels great

Wood has the ability to stabilize moisture;  
a study showed a reduction of 63% in the 
peaks of indoor air humidity values. 

Wood is a natural material that provides a 
complete sensory experience to architecture. 
Its distinctive qualities of warmth, tactility, 
and its characteristic smell is almost univer-
sally appreciated. With the ability to regulate 
the humidity in a room, wood also improves 
indoor air quality and climate. Timber archi-
tecture bridges the gap between the natural 
and built world while creating a sustained 
connection with nature in daily life.

Source: Wood Products (www.woodproducts.fi)

Restaurant Pavilion in Stockholm, Sweden 
Render: Sonny Holmberg

Fritz Hansen 150 Anniversary Pavilion  
Photo: Laura Stamer, 2022
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Myth busting!

Wood is not made for this 
climate; it will rot

FALSE  There is no reason not to build in wood 
in temperate climates, nor any other climate. 
The appropriate type of wood is used in each 
unique situation, according to rules of crafts-
manship that guarantee the longevity of the 
structure. The lifespan of wood in dry condi-
tions is virtually unlimited, while lasting for 
decades even in outdoor conditions. Studies 
have proven that wooden cladding can with-
stand Norwegian weather for up to 60 years, 
if correctly applied.

Source: Levetid for tre i utendørs konstruksjoner 

Building in wood  
is too difficult

FALSE  It might seem more difficult to build in 
wood at first but this is primarily due to a lack 
of exposure and experience compared with 
other traditional building materials. Building in 
wood is just as feasible as with any other 
material. Timber construction experts already 
exist to consult on projects, and as this mate-
rial becomes a normalized part of the archi-
tecture industry’s lexicon this barrier will be 
significantly reduced. 

Building in wood  
is too expensive

FALSE  Although the planning period of a 
timber building may take longer, the time 
saved due to efficient construction tech-
niques eliminates the price difference.

Wood is dangerous  
because it burns

FALSE  Wood burns but it can be controlled. 
As with any other type of structure, wooden 
buildings must fulfill all fire safety require-
ments, meaning that people, animals, build-
ings and goods are protected against danger 
or damage. The charring of wood slows down 
the burning process and, where necessary, 
the timber parts can be encapsulated to 
protect them.

Wood is not sustainable,  
as forests are cut down

FALSE  More forests are regrown in Europe 
than are felled. Just 62% of the yearly gains in 
wood mass in European forests are milled. 
The choice to build with certified wood (e.g. 
FSC) guarantees that only wood from sustain-
able forestry is used.

Source: State of Europe’s Forests 2015  
by Forest Europe growing life

Wood is not  
strong enough

FALSE  Wood has an excellent strength in 
relation to its low weight, making it a suitable 
construction material for most applications, 
especially on tension.

 
Wooden buildings covered in 
gypsum and other materials 
don’t make sense

FALSE  How much wood is exposed in a 
structure is mainly an aesthetic conside- 
ration. Though fire safety standards may 
require the use of fire protective layers, such 
as gypsum, this does not diminish the advan-
tage of building with wood. Concealed timber 
structures maintain all the benefits of exposed 
wood, including reduced carbon footprint, 
reduced construction time, and improved 
indoor air quality. 

In a life-cycle perspective, all 
wood is burned at end-of-life

PROBLEMATIC  Burning is the default scenario 
for wood building materials today, resulting 
from the “+/- rule” that all captured carbon 
must be released at the product’s end-of-life. 
This is the basis for life-cycle calculations 
today. This linear consumption of goods is 
being challenged by many in the industry who 
advocate design for disassembly, thereby 
promoting direct reuse of valuable resources.
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A landmark in Kristiansand

A 13 storey, multi-tenant hybrid construction 
office building for BaneNor.

The key idea behind the multi-tenant building in Kristiansand, Norway is 
to create a new regional destination in Kristiansand. This destination - a 
pioneering project for BaneNor - will be the impetus for a new, lively, and 
active harbor district. The office building will function as a gathering 
point that combines the nature, city, and history of Kristiansand. It will 
define itself as a transparent and open local landmark, with a public roof 
garden accessible to everyone at all times of the day, seven days a week, 
all year round.

In this proposal, the facade combines prefabricated, maintenance-free 
glass with wooden frame accents. The layering of the glass facade ele-
ments is a reference to supersize wooden shingles. The inner timber 
construction is built on a regular grid with glulam beams and columns, 
with wooden cores for stairs and elevators and mass wood slabs. The 
building contains flexible solutions and internal connections so that the 
tenant spaces are easily scaled. The wooden construction elements are 
visible through the continuous glass facade, where the wood is visually 
exposed but protected from weathering.

Kristiansand (NO), 10.000 m2, completion 2024.
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Mitokondrien

A restaurant pavilion in Stockholm, Sweden
Mitokondrien is a small but striking pavilion nestled into the streets of 
Stockholm. The pavilion houses a restaurant spanning two floors, with 
the above ground construction in wood and elevator shafts in mass wood. 
The choice of building materials, including burnt wood exterior and 
glulam frames, was an integral part of the design process. All wood 
products are from certified sustainable sources and unprocessed to the 
highest extent possible, creating a healthy and sustainable environment.

The timber structure is designed as a double frame structure, with chang-
ing angles and heights from one end of the building to the other. The 
building’s irregular shape, which combines a sequence of forms flowing 
from the vertical to horizontal position, matches the neighborhood’s 
collage of older, low-lying buildings and newer tower constructions.  
As the building height spans 10 meters at one end to 4 meters at the 
other, Mitokondrien is both a remarkable form and a pavilion sheltered 
from the city streets.

Stockholm (SE), 500 m2, under construction.

Restaurant Pavilion in Stockholm, Sweden 
Render: Sonny Holmberg
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Feldballe Friskole

A school extension in straw elements in 
Feldballe, Denmark.

The Feldballe School, a primary and secondary school in Denmark, 
sought to build a 250 m2 extension that adhered to the school’s require-
ments for functionality, ambiance, and architectural expression. At the 
same time, the school had an ambitious goal of building a carbon nega-
tive building, capturing more CO₂ than it emits.

To strike this balance, straw (most often used in rustic construction and 
agriculture) was the key to its carbon-capturing construction. The outer 
walls of the school’s new extension are made up of straw elements from 
EcoCocon, a manufacturer of straw bale panels. These elements are 
made of compressed straw in wooden cassettes. Additionally, the build-
ing’s roof structure is composed entirely of timber. 

Focusing on innovate materials and construction methods that facilitate 
the reuse of building materials at end-of-life, the Feldballe School is 
both an architecturally ambitious and environmentally responsible 
educational facility. 

Feldballe (DK), 250 m2, completed 2021.
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World of Volvo

An experience center for Volvo  
in Gothenburg, Sweden.

World of Volvo will be a prime reason for visiting Gothenburg; a premium 
visitor experience that is immersive for all senses. The visitor center 
showcases the human-centric vision of the famous Scandinavian brand.

Inspired by Scandinavian design tradition and the abundance of readily 
available timber in Sweden, the building uses a timber structure to 
embody the regional landscape in both form and materiality. The main 
structure is made out of glulam, which forms the tree trunk like columns 
carrying the entire load of the roof, which itself includes exhibition spaces 
and outdoor spaces. The expansive round structure recalls a cliff while 
the timber columns envelop visitors in a forest-like canopy; a homage to 
the scenery of Volvo’s home country.

Gothenburg (SE), 20.500 m2, under construction, completion 2024.



World of Volvo
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Urban Lab, NTNU

A new communal building for Norwegian 
University of Life Sciences in Ås, Norway. 

The new communal building on Campus Ås is a link between the preexist-
ing university buildings and recent additions at the Norwegian University of 
Life Sciences in Ås, Norway. A multifunctional building that includes a 
canteen, library, auditorium, and study spaces, Urban Lab is a campus 
center that accommodates all students, workers, and visitors on Campus 
Ås. The building sits on a new park that joins all three areas of campus, 
creating new connections and spaces to congregate. 

Urban Lab is a timber building that includes a glulam structure with burned 
and naturally greyed wood exteriors. From inside, the open staircase 
extends out into the tree-lined slope that the structure sits in. Seen through 
the transparent facade, the interaction between outdoors and indoors, 
nature and culture, becomes an integral part of the building. Using a vari-
ety of timber materials, the project showcases the strongest attributes of 
wood: the integrity of the structure, the resilience of the forest, and the 
warmth of the interior.

Ås (NO), 2400 m2, completed 2021, in collaboration with Fabel Architects.
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Marmormolen

One of the largest contemporary wood 
structures in Denmark.

Henning Larsen and Ramboll double down on sustainable leadership with 
this large timber building in Copenhagen. The building, which will be one 
of the largest contemporary wood structures in Denmark, combines 
office, retail, and public program on the popular Nordhavn waterfront 
and features a welcoming green plaza, lush rooftop gardens, prome-
nades, and a waterfront park. Sustainability is key in this multi-use office 
building, as the structure of the building will be entirely wooden. 

 The structure consists of glulam frames topped with CLT floors, allowing 
for flexibility in the room layout and possibility for adaptation for future 
needs. The building is designed to click into the context; it rises to its full 
eight storeys towards a busy street and train tracks, and steps down to 
three storeys towards the neighboring housing on the opposite side.  
Even though the building is one big volume, it is divided into smaller 
cubes that can express the different tenants. 

Each cube has its own rooftop that features terraces and gardens with 
great biodiversity, beehives, butterfly hotels, and vegetable production 
for the canteen.

Copenhagen (DK), 28.000 m2, completion 2025.
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Wolfsburg

Masterplan and phase-one buildings in 
Wolfsburg, Germany. 

Wolfsburg Connect (WOC) is a new urban district with a dense fabric  
of sustainable mobility options, green public spaces, and livable streets 
replacing an underutilized and disconnected site on the Mittellandkanal. 
Henning Larsen’s masterplan for WOC will combine commercial, residen-
tial, retail and leisure, along with a new transportation hub, to create a 
bustling neighborhood on both a horizontal and vertical axis. 

Improved connections across the canal to innovation hubs with collabora-
tive workspaces will make the 70,000 commuter workforce a valuable 
asset to the city. The overlooked Mittellandkanal, previously cut-off from 
pedestrians by a busy thoroughfare, will become a bustling waterfront 
district complete with a promenade, canal park, and pedestrian bridge. 
As the amenity-rich WOC draws commuters and visitors to the area and 
encourage them to enjoy their city streets, the project will have a signifi-
cant impact beyond the site’s border.

The whole area is to be built in wood and is a major contribution towards 
the sustainable goals shared by Henning Larsen and the client. The glu-
lam frames create a generous grid throughout the buildings that allow for 
flexibility and future modulation for tenants. The composite structure 
combines the best properties from both wood and concrete and gives the 
decks the strength, sound insulation and thermal massing desired, while 
still considerably reducing the CO₂ impact of the buildings compared to 
conventional structures. 

Wolfsburg (DE), 257,830 m2, in planning.
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European wood species

Scientific Name

Scientific Name

Hardwood species

Softwood species

Moderate

Good

Good

Strong

Strong

Very heavy

Light

Robinia pseudoacacia

Pseudotsuga 
menziesii

Black Locust

Douglas Fir

Moderate

Good

Strong

Moderate

Heavy

Light

Quercus robur

Picea abies

Common Oak

European Spruce

Moderate

Good

Good

Strong

Strong

Moderate

Moderate

Light

Light

Juglans regia

Pinus sylvestris

Abies alba

Common Walnut

Scots Pine

Silver Fir

Moderate Very strong

Strong

Heavy

Moderate

Fraxinus excelsior

Larix decidua

Common Ash

European Larch

Moderate WeakLightPopulus tremulaEuropean Aspen

Moderate StrongHeavyBetula pendulaSilver Birch

Good WeakLightTilia cordataSmall-leafed Linden

Moderate WeakModerate Acer pseudoplatanusSycamore Maple

Good ModerateModeratePrunus aviumWild Cherry

Poor Very strongHeavyFagus sylvaticaEuropean Beech

Poor ModerateHeavyUlmus glabraScots Elm

Density

Density

Dimensional Stability

Dimensional Stability

Strength

Strength

Source: Træinformation, træ 69 (træarter)
Kucera, et. al.: Einheimische und fremdländische Nutzhölzer (1994)
www.wood-database.com

In the following section, the most common types of wood in 
Europe are described with some of their properties, such as 
density, durability, and use. As wood is an organic material, 
the properties can vary significantly from tree to tree.

Hardness (flooring)

Hardness (flooring)

Resistant

Moderately resistant

Moderate

Good

Hard

Soft

Resistant

Slightly resistant

Good

Good

Moderate

Soft

Moderately resistant

Slightly resistant

Very good

Good

Moderate

Soft

Not resistant

Moderately resistant

Moderate

Good

Hard

Moderate

Not resistant

Slightly resistant

Moderate

Very good

Soft

Soft

Not resistantGoodModerate

Not resistantVery goodSoft

Not resistantGoodModerate

Not resistantGoodModerate

Not resistantGoodHard

Slightly resistantModerateModerate

Workability

Workability

Durability

Durability

Typical look

Typical look

Density

Strength

Workability

Durability 

Typical look

Qualitative rating of the weight of the species per volume

Qualitative rating from Young’s modulus

Qualitative rating assessing the ease of processing the species

Qualitative rating assessing the natural resistance of untreated  
wood against weather and pests

There is a natural variation in the colour and texture of wood
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Density (weight) 
Dimensional stability
Strength 
Hardness
Durability

Workability

Typical use

Density (weight) 
Dimensional stability
Strength 
Hardness
Durability

Workability

Typical use

Light 
Good
Strong
Soft
Moderately resistant

Good

Structural 
Plywood
Flooring
Windows
Paper

Moderate 
Good
Strong
Moderate
Moderately resistant

Good

Structural 
Windows
Doors
Boats

Douglas Fir

European Larch

Pseudotsuga menziesii

Douglas Fir is a softwood originating from North 
America but is now also common in Europe. It is a 
versatile structural wood for outdoor use, commonly 
used in North America.

Larix decidua

European Larch is a softwood, often containing 
resin. Although larches are conifers, they lose their 
needles in autumn. Larch is one of the toughest 
European softwoods and is often used for weath-
ered structures.
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Light 
Good
Moderate
Soft
Slightly resistant

Good

Structural 
Interior
Musical instruments
Particleboards
Fiberboards

Light
Good
Strong
Soft
Slightly resistant

Good

Structural 
Interior
Furniture
Windows
Doors

European Spruce

Scots Pine

Picea abies

Spruce is one of the most important European  
species and dominates the forests of Northern and 
Central Europe. Spruce is a light but still strong 
softwood species, which makes it very popular for 
construction and products such as glulam and CLT.

Pinus sylvestris

Scots Pine is a softwood and widespread on the Northern 
Hemisphere. Pine contains resin and is therefore relatively 
resistant against weather and pests. Together with spruce, 
pine is widely used as a structural material and for pro-
ducts such as CLT and plywood.

Light 
Good
Moderate
Soft
Slightly resistant

Very good

Structural 
Interior
Composite boards
Particleboards
Fiberboards

Silver Fir 
Abies alba

Silver Fir is a softwood and has similar properties to 
spruce but unlike spruce it contains no resin and is mostly 
used in interiors. Together with spruce and pine, this is 
the third important structural wood for all widely used 
timber products.

Density (weight) 
Dimensional stability
Strength 
Hardness
Durability

Workability

Typical use

Density (weight) 
Dimensional stability
Strength 
Hardness
Durability

Workability

Typical use

Density (weight) 
Dimensional stability
Strength 
Hardness
Durability

Workability

Typical use
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Very heavy 
Moderate
Strong
Hard
Resistant

Moderate

Structural 
Interior
Fences
Water constructions
Boats

Heavy
Moderate
Very strong
Hard
Not resistant

Moderate

Structural 
Veneer
Flooring
Furniture
Tool handles
Sports equipment

Black Locust

Common Ash

Robinia pseudoacacia

Black Locust is a very heavy hardwood originating 
from North America. It is one of the heaviest and most 
resistant species grown in Europe. As black locust is 
not widespread, it is only used for special construc-
tion, where very hard or resistant wood is needed.

Fraxinus excelsior

Common Ash is an elastic hardwood used for many 
indoor purposes such as flooring or furniture.  
This wood is very strong and hard but not resistant  
to weather. For engineered structures, there is a  
rising demand of ash-glulam, which has an increased 
strength compared to traditional softwood glulam.

Density (weight) 
Dimensional stability
Strength 
Hardness
Durability

Workability

Typical use

Density (weight) 
Dimensional stability
Strength 
Hardness
Durability

Workability

Typical use
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Heavy 
Moderate
Strong
Moderate
Resistant

Good

Structural 
Interior
Furniture
Windows
Cladding

Moderate
Moderate
Strong
Moderate
Moderately resistant

Very good

Interior
Furniture
Veneer

Common Oak

Common Walnut

Quercus robur

Common Oak is a widespread species with 
around 200 different types around the globe.  
It is a versatile wood used for all types of struc-
tures and is very resistant, which is why it is 
common for outdoor use. Oak is also popular  
for interior fittings, flooring, and furniture. 

Juglans regia

Common Walnut is an exclusive hardwood with a big 
variability in texture. Rootstocks of walnut trees are 
often dug out as the texture of the rootwood is much 
sought-after. Walnut is mostly used for furniture and 
decorative veneers.

Light 
Moderate
Weak
Soft
Not resistant

Moderate

Plywood
Particleboards
Fiberboards
Packaging

Heavy
Poor
Very strong
Hard
Not resistant

Good

Structural 
Plywood
Interior
Furniture

European Aspen

European Beech

Populus tremula

European Aspen is a very light and fast growing 
hardwood that is mostly used as a cheaper support-
ing material, e.g. in the fiber and particleboard 
industries or for plywood. Aspen is also used for 
packaging and paper.

Fagus sylvatica

European Beech is the most common hardwood used 
for applications such as structures, construction 
products, and flooring. This wood is very suitable for 
steam bending and therefore widely used in the 
veneer and furniture industry. New products such as 
BauBuche, a laminated beechwood veneer, increases 
the use of beech as a structural material.

Density (weight) 
Dimensional stability
Strength 
Hardness
Durability

Workability

Typical use

Density (weight) 
Dimensional stability
Strength 
Hardness
Durability

Workability

Typical use

Density (weight) 
Dimensional stability
Strength 
Hardness
Durability

Workability

Typical use

Density (weight) 
Dimensional stability
Strength 
Hardness
Durability

Workability

Typical use
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Heavy 
Poor
Moderate
Moderate
Slightly resistant

Moderate

Exclusive interior 
Furniture
Flooring
Veneer

Heavy
Moderate
Strong
Moderate
Not resistant

Good

Plywood
Interior
Furniture
Instruments
Firewood

Scots Elm

Silver Birch

Ulmus glabra

Scots Elm is an exclusive hardwood, mostly used  
for interior fittings and furniture. Dutch elm disease 
(DED) has destroyed a large part of the elm tree 
population since the early 20th century and is 
responsible for the complete extinction of some  
less resistant elm species.

Betula pendula

Silver Birch is a hardwood widespread in the North-
ern Hemisphere. This wood tends to discolor when in 
contact with metals. Birch is used indoors and com-
mon for interior fittings, furniture, and plywood and 
is not used as a structural wood.

Light 
Moderate
Weak
Soft
Not resistant

Good

Plywood
Fiberboards
Packaging
Pulpwood

Small-leafed Linden
Tilia cordata

Small-leafed Linden is a hardwood species. This 
wood is not used outdoors or as a structural wood 
but its highly malleable nature makes it popular for 
wood carving. For that reason it is commonly used 
for timber products such as fiberboards or plywood.

Moderate
Moderate
Weak
Moderate
Not resistant

Good

Interior
Veneer
Furniture
Kitchen utensils

Sycamore Maple
Acer pseudoplatanus

Sycamore Maple is a hardwood of light color that 
can be found with quilted or curly decorative grain 
patterns. This wood is not used not as a structural 
material but instead used for indoor use such as 
interior fittings, parquet flooring, furniture, and 
decorative veneers.
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Moderate 
Good
Moderate
Moderate
Not resistant

Good

Premium interior fittings
Furniture
Flooring
Veneer

Wild Cherry
Prunus avium

Wild Cherry is an exclusive hardwood used for 
premium interior fittings, furniture, flooring, and 
decorative veneer. It is not used as a structural wood. 
Wild cherry is not widespread and often only avail-
able in small dimensions.

Density (weight) 
Dimensional stability
Strength 
Hardness
Durability

Workability

Typical use
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Wood treatment
Ways to change the properties of wood.
Many untreated wood species can withstand environmental influences 
and are more or less resistant against weather or pests, such as insects or 
fungi. Wood preservation should first and foremost happen through 
choosing a wood species suitable for the application and following the 
construction rules of protecting wood. One important design principle to 
remember is not fully exposing the wood, but rather sheltering it through 
cladding with a generous overhang. Another important design principle 
would be keeping the wood a sufficient distance above the ground, in 
order to avoid future damage and potential rot through rain splashback or 
contact with the soil.

There are many different treatment options to extend the natural lifespan 
of wood or change the appearance. Two possibilities would be wood 
modification, where the wood properties are altered through chemical or 
thermal treatment methods, or by adding a surface finish to protect the 
wood from weather elements and thereby changing the look of the wood.
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Wood modification
Wood modification methods change the cell structure of the wood and 
thus modify the properties of the material. This can extend the lifespan 
of the wood and make it more dimensionally stable and resistant to 
pests. The wood will still weather and change in color over time. 
 
In addition to the methods listed here, there are modifications from the 
natural preageing of wood through weathering or treatment from fungi.

Pressure impregnation
This impregnation is based on chemical salts penetrat-
ing the wood under pressure for several hours and is 
especially suitable for weather-exposed wooden parts. 
It is an effective and affordable way of protecting wood, 
however the substances can be classified as suspected 
of damaging an unborn child (H361) and are acutely 
toxic in water. Chemical wash-off is an environmental 
problem. Depending on the degree of impregnation, the 
protection may only be on the surface, leaving the core 
still unprotected. NTR certified systems are more 
effective. The impregnation is service-free. The lifespan 
of a cladding is expected to be up to 60 years.

Source: Report Skog og landskap 16/2014

Linseed impregnation
A thermal treatment plus natural, non-toxic linseed oil 
impregnation (such as Saga Wood®) minimizes the 
moisture absorption in the wood, which increases the 
durability. Maintenance through a reapplication of 
linseed oil is recommended at least every 5 years. Saga 
Wood® is in durability class 1, giving it a lifespan of at 
least 25 years for fully exposed and maintained wood 
and up to 50 years for a partly protected cladding. 

Source: Saga Wood

Chemical modification
There are different patented modification methods 
which chemically change the properties of the wood, 
increasing its durability. 

Acetylated wood (Accoya®) is fast-growing radiata 
pine that is impregnated with harsh acetic anhydride. 
The final product does not have toxic content. The 
resistance and dimension stability are improved and 
the wood keeps its light color for an extended period 
of time before weathering. The lifespan of Accoya 
wood is up to 50 years outdoors above ground.

Furfurylated wood (Kebony®) is typically pine wood 
that is impregnated with harsh furfuryl alcohol to 
improve the natural resistance and dimensional stabil-
ity of the wood. The final product does not have toxic 
content. Furfurylated wood is darker than untreated 
wood. The lifespan of Kebony wood is guaranteed at 
30 years and can be up to 60 years.

Source: Accoya by Keflico & Kebony

Thermally modified timber (TMT) 
The thermal modification of wood is chemical free and 
is generally conducted at temperatures of 160-230 °C 
under a reduced oxygen content. TMT develops a 
characteristic smell and turns darker in color. The 
higher the temperature, the more durable the wood 
gets but the process deteriorates more of its mechani-
cal strength. Therefore, TMT is usually not used on 
structural wood. Thermally modified wood is ser-
vice-free and in durability classes 1 to 3, with lifespans 
from 15 to 50 years in outdoor applications.

Source: IHD Dresden, Merkblatt TMT.01 and TMT.02

Burnt wood / Charred wood
Charred wood is a natural alternative to chemically 
treated wood. The top layer of the wood is burnt and 
the char creates a protective layer, which doubles the 
wood’s resistance. The charring is finalized in the 
factory and not on the building site. Burnt wood has an 
expected lifespan of up to 50 years, although the 
surface can flake off if exposed to mechanical manipu-
lation. 

Source: Charredwood, BurntWood
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Preparatory coatings
Surface treatments add mainly a protective or aesthetic value to the wood. 
Protective coatings serve two different intentions: waterproofing to reduce 
moisture in the wood and chemical treatment to reduce mould growth. 
They usually need a refreshment every few years to prolong the life of an 
exterior building component and to maintain the protective function. 

Varnish
A transparent coating with a silicone, wax, or oil base 
offers limited protection. The wood usually discolors 
with aging, due to little to no UV protection. There are 
different types of clear varnishes such as shellac or 
polyurethane (robust protection, plastic appearance). For 
a more natural appearance there is oil varnish, consisting 
of synthetic alkyd resins in solvent, but this has a high 
VOC content. Maintenance interval for outdoor applica-
tions: approx. every 1-5 years, depending on the system.

Source: Williams, S., Wood Handbook (1999)

Wood stain
Wood stains do not form a film and have a lower 
content of pigment than in paints, so they are partly 
translucent. The wood color and texture is still visi-
ble. Stains can be water or solvent based. Mainte-
nance interval for outdoor applications: approx. 2 - 10 
years, depending on the system and thickness.

Source: Williams, S., Wood Handbook (1999)

Falured
A natural pigmented surface treatment with a long 
history, especially in Sweden. It preserves the wood 
while allowing it to breathe. Falured is based on  
products from copper mines which are mixed with 
linseed oil. Maintenance interval for outdoors  
applications: up to 15 years.

Source: Falu Rödfärg (falurodfarg.com)

Iron sulphate
Also called ferrous sulfate or green vitriol. A treat-
ment with iron sulphate gives the impression of 
weathered or aged wood. This mimics the discolor-
ation of the natural aging process. The pre-weather-
ing is gradually replaced by natural aging and is 
maintenance-free.

Source: Swedish Wood (swedishwood.com)

Opaque paint
A surface treatment with paint covers and protects 
the wood. It can have a matte or glossy finish and the 
wood’s natural color does not show through. Mainte-
nance interval for outdoors: approx. 10 - 20 years. In 
order to minimize the negative environmental impact, 
in particular micro plastic accumulation, keep an eye 
on the biocide content, the VOC content, and avoid 
paints with synthetic resign (plastic) binders.

Source: Williams, S., Wood Handbook (1999) 
and Environmental Action, Plastic Paints (2022)

Wood tar
A natural treatment with a very characteristic smell, 
produced by burning tree stumps or charcoal. It has 
a translucent dark brown color and leaves the sur-
face breathable. The tar is heated up before applica-
tion and needs some weeks to dry. Maintenance 
interval for outdoors: approx. 10 years.

Source: Auson (auson.se)

Linseed oil paint
A traditional natural finish, which leaves the wood 
breathable and is solvent-free. The applied paint 
needs several days to dry, but is then providing a 
long-term protection. Maintenance interval for 
outdoors: approx. 15 years.

Source: Brounds & Co. (linseedpaint.com)



66 67



68 69

Structural wood
4 common timber materials.

Solid wood is a traditional building material. 
Logs are sawn into beams and planks, with 
planed or rough sawn surfaces. Typically 
softwood species such as spruce and pine 
are used. Boxed heart timber includes the 
pith in the center of the tree. This type of 
beam tends to crack and twist, which is  
more of an aesthetic issue than a structural 
problem. Free of heart center timber (FOHC) 
has the pith removed, which reduces the 
cracking and twisting.

Wood is a natural material always adjusting 
to the ambient air humidity. The construction 
wood should therefore be in equilibrium with 
the air moisture at the place of installation, 
as this reduces uneven movement, which can 
lead to damages. This does not only apply to 
solid timber, but all construction wood. 
Traditionally, timber used to be air-dried, but 
now most of the conventional construction 
wood is kiln-dried.

Typical applications are in standard structures 
for family homes and constructions at hidden 
places, where the requirements for visual 
quality are low.

Solid wood Glulam

Glued laminated timber, also called glulam, 
is composed of layers of wood glued 
together into structural elements as beams 
and columns.

Planks are kiln-dried, planed and glued 
together with finger joints to lamella. The 
lamella are then gathered and bonded to 
engineered wood, which also can be formed 
into bent shapes.

As opposed to solid wood, glulam has a 
reduced tendency of twisting and cracking. 
As major defects in lamella get removed, 
higher strengths can be achieved than with 
solid wood. The different quality and strength 
classes allow for the most suitable glulam to 
be chosen for each application, also in dimen-
sions of length and height, which are not 
possible for solid wood.

Typical applications are in structures with 
higher requirements for strength and  
visual quality, such as big dimensions and 
curved shapes.

Cross-laminated timber (CLT) Laminated veneer lumber (LVL)

CLT is an engineered wood panel, consisting 
of layers of timber bonded together. Each 
layer is oriented perpendicular to adjacent 
ones, which gives the panel improved struc-
tural properties, uniformity in both directions, 
and reduced warping and shrinking.  
 
The panels are stronger than solid wood, as 
defects in the wood are removed. Cross-lami-
nated timber is comparable to plywood, but 
with significantly thicker lamella. The panels 
are usually built up symmetrically with the top 
layers in the same direction.

CLT is used in mass timber structures and has 
experienced an increased popularity in the 
last decade, as it offers a relatively easy way 
to build in wood. It is a versatile material for 
different applications as load-bearing walls, 
ceilings and roofs.

LVL is an engineered wood panel with thin 
layers of wood bonded together. As opposed 
to products like CLT and plywood, the orienta-
tion of the veneers is not alternating and 
symmetrical, but predominantly parallel. This 
makes the properties of the panel more direc-
tional and comparable to the ones of glulam. 

The thickness of the veneers of LVL is similar 
to plywood veneers, which are distinctively 
thinner than lamellae of glulam or CLT.

Laminated veneer lumber has improved 
structural properties compared to solid wood 
or glulam. The removal of wood defects in the 
veneers and the increased uniformityreduces 
the warping and cracking of the panels.

Typical applications of LVL are heavy-duty 
beams and columns, but it is also used as 
panels for floors and walls in mass timber, 
similar to CLT.
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Structural systems
6 common structures of modern  
timber construction.

There are many different ways of building in wood. Some typologies 
such as log structures have been used for centuries, others such as 
prefabricated room modules were just developed recently. Not every 
system fits every project, so it is important to choose a suitable 
structural system for the project.

In recent years, advancements in prefabrication and structures for 
multi-storey houses have increased in importance, as they allow for 
high precision with a reduced building time. This allows for new 
types of buildings such as high rises to be constructed in wood.

This section focuses on typologies of commonly used modern  
timber constructions.

Photo: Kasper Kyndesen
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Mass wood

Mass wood construction consists of solid 
wood panels like CLT as the main structural 
system. The boards are used as prefabricated 
parts for walls, ceilings and roofs and are 
supplemented by build-ups to achieve the 
desired functions and properties.

Mass wood is the ideal typology for buildings 
with medium to short spans and a large 
number of repetitions. It is suitable for 
multi-storey buildings, ideally up to six sto-
reys, such as student housing or hotels. Mass 
wood is very versatile, so it can be applied in 
many other situations as well and is well 
suited for buildings with a combination of 
different typologies.

There are alternative forms of mass wood not 
using cross-laminated timber, like products 
such as stack elements or doweled solid 
wood panels.

A variety of products focus on omitting adhe-
sives through friction connections with dow-
els, bolts, screws or nails. Those systems are 
not as common in CLT and are rather used in 
smaller private or niche projects with up to 
three storeys. They are not suitable for longer 
spans or big-scale projects due to the limited 
production capacity and the increased load 
volume for transportation.

There are alternative products to CLT that are 
bonded with a glue-free, dowel connection. 
They can create a build-up consisting of wood 
in a thickness so big that an insulation layer 
can be omitted. Examples of products in this 
category are WLT® by Aalto Haitek, NUR-
HOLZ® and Wood100® by Thoma Holz.

Photo: Blumer-Lehmann AG / Ilka Kramer

Timber frame elements

Timber frame elements are prefabricated 
parts for walls, ceilings, and roofs. They 
consist of structural frames with insulation 
filled cavities and are covered on both sides 
with panels and surface finishes.

The degree of prefabrication varies from very 
basic, only including the frame and a panel on 
one side, up to complete walls with finish and 
installed windows.

The prefabrication guarantees a production 
process of high precision and quality that is 
not affected by weather influences. The 
elements allow a fast installation process, 
where the building is weather-tight directly 
after the installation.

Timber frame elements are applied in a large 
variety of building types and are also well 
suited for multi-storey construction. They 
provide slim walls as the insulation is already 
integrated into the frames and are ideally 
suited for ceilings with spans up to 6 meters.

Facade elements

Facade elements are both used in new con-
struction and refurbishment, to add or change 
and improve the building envelope. They are 
built up like timber frame elements, but do 
often not need a structural frame so long as 
they are not load-bearing. The aims are 
among others to improve the thermal insula-
tion, add a new weather-tight cladding, and 
change the aesthetic expression.

The elements are prefabricated and suit all 
types of buildings. The refurbishment with 
facade elements is a good alternative to tear-
ing down and constructing a new building.

Photo: CREE / Darko Todorovic
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Room modules

Room modules are similar to prefabricated 
wall and floor elements but with the differ-
ence of producing a three-dimensional space. 
The enclosing walls and ceilings can be 
build-ups of different typologies as mass 
wood or timber frame elements.

Compared to two-dimensional elements,  
the room modules are usually manufactured 
with a higher degree of prefabrication, often 
including the complete finish inside and 
outside. The room modules are then trans-
ported to the site and installed in a very 
short time through simply connecting them 
to each other.

Room modules are ideal for temporary struc-
tures such as schools or shops, or as an 
efficient way of building offices, hotels, or 
apartments; ideally projects with a big num-
ber of repetitions. The realization of bigger 
rooms, such as classrooms is possible, as 
well as multi-storey structures and creative 
architecture.

Composite timber-concrete

Wood-based hybrid floors are a merge of 
wood and concrete, with a strong bond 
between the two layers. Each material is 
used to its own advantage, such as the high 
tensile strength of wood and the compres-
sion strength of concrete. The bond is 
obtained through shear connections in the 
wood or steel.

The structural wood can be a mass wood 
layer such as CLT, timber beams, or as a 
frame construction. The floors can be com-
pletely prefabricated or the concrete layer 
can be casted on site, depending on the 
chosen system.

The advantage of wood-based hybrid floors is 
an increase in the possible span and improved 
sound insulation and fire safety. It is often 
used in multi-storey projects, where longer 
spans and higher requirements apply.

Photo: Blumer-Lehmann AG / Marcello Engi Photo: CREE

Box elements
 
 
There are a number of different types of ceil-
ings and roofs based on rib- and box-shaped 
elements. They combine many functions of a 
ceiling into one element, from structural 
capacities to thermal insulation, from acoustics 
to fire resistance. This makes them compara-
tively slim and lightweight while being able to 
span long without support.

Ideal applications of rib- and box-shaped 
elements are in places with long spans and 
where the available room height is little. This 
can be applications such as roofs of halls, ceil-
ings in refurbishment, and the addition of 
extra floors in existing buildings. Depending 
on the system, ceilings and roofs of this 
typology can obtain long spans, such as with 
Lignatur® with over 10 meters and Kielsteg® 
with more than 25 meters.

Photo: Lignatur
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Watch the 
tree grow

Building in wood will help address our climate crisis. 
With every building that uses timber instead of steel 
and concrete we simply plant a seed and watch the 
tree grow. It is not only beneficial to our planet to use 
renewable materials but has advantages for the health 
and well-being of the users of wooden buildings that 
goes beyond the tons of sequestered CO₂.  

It is the seeds we plant now that allow us to harvest 
the fruits of our future. There are many good reasons 
to build in wood, as demonstrated by the many new 
timber buildings around the world. It is a movement 
which is bigger than Henning Larsen and a vision 
which has to be shared globally. To ensure our future, 
we plant a seed now and spread the news, to inform 
and inspire people. We’re in this together.
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