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WOOD IN BREGENZERWALD
synergy effects of choosing local

LOCAL IDENTITY

Bregenzerwald translates as “the forests of Bregenz” and 
is made up of a series of lush valleys in the prealpine 
region of Austria. The region has 30,000 inhabitants 
distributed across 22 small villages. Secluded by the 
topography, the Bregenzerwälder have a strong sense of 
community and identity. A part in this can be challenging 
to obtain as an outsider. The local history for 
craftsmanship is proud and continuous. There is a lot of 
agriculture and strong focus on local produce, crafts and 
tradition. The average level of both education and income 
is high, as several large cities lie only a short commute 
away. Today the major source of income is tourism, but 
there is strong aversion against cabins and mass tourism 
and thus the Bregenzerwälder manage to make the most 
out of each guest, who typically comes to experience the 
landscape, the architecture and the good village life.

WOOD CULTURE

Bregenzerwald is renowned for modern wood architecture 
that resonnates with the strong vernacular typologies. 
Wooden furniture design and cabinet making has also 
become a hallmark of the region. The many companies are 
typically small and specialized. The architects and the 
craftsmen alike prefer to use the local timber, for the sake of 
synergy effects in the community as much as for its visual 
and physical properties. Thanks to coordinated efforts and 
incentives it can now be cheaper to use local wood compared 
with generic building materials. A reappraisal of craft and 
forestry customs has been brought about by a strong desire 
to increase the sense of locality in new building projects, 
spurred by local architects particularly in the 1990s. 
Bregenzerwald has only natural regrowth forest. Because of 
the high quality of the material produced together with 
public management of forests this is economically viable.

STUDY TRIP

Our knowledge of Bregenzerwald was gathered during a two 
week study trip. We stayed with a local carpenter and his wife 
in one of the 22 villages. In exchange for helping out in his 
workshop, the carpenter taught us about the local system for 
working with wood. We visited numerous modern and 
vernacular buildings, most of which where private homes, 
and got to know members of the local community. These all 
had specific roles in the wood system: architects, farmers, 
foresters, carpenters, cabinet makers, floor makers, 
sawmillers, teachers, apprentices, clients. A recurring position 
among all the individuals we spoke to was that locality 
contributes greatly to their quality of life: actively using the 
local landscape, the food, the crafts, the community. We were 
struck by their dedication in collaboration and public 
discussions, both focusing on specific objectives and general 
topics to do with how they want to live their village lives.

AUSTRIA

Bregenzerwald

THE ARCHITECT

Most architects in the area work within the 
vernacular traditions, both restoring and 
reinterpreting the old typologies. Drawing 
on the competence of the local craftsmen 
and the quality of the local material, they 
typically design all-wooden buildings with 
sophisticated detailing.

THE BUILDING SITE

During construction all the professions 
meet on site, discuss and find solutions 
together. This is a very important social 
situation to maintain the local value 
chain. It is also a crucial occasion for 
innovation and reinterpretion, as most 
building projects take place within a 
strong vernacular context where 
knowledge of traditional crafts is 
demanded.

THE CABINET MAKER

Mostly produces custom pieces on request. A big 
portion of their work is making kitchens. Cabinet 
makers always have their own wood storage and 
typically request wood with certain properties 
directly from the forester. Also buys the best material 
from the sawmills.

THE CARPENTER

Buys material from the sawmill. Some are also foresters and harvest 
specific trees themselves. Many carpenters have large workshops and 
build modules. Practice modern and traditional crafts simultaneously. It 
is fairly easy to get motivated apprentices in the area, though hardly any 
are female. Twice per year all the carpenters take part in a social event 
hosted by the Bregenzerwald carpenter union.

THE SAWMILLER

Buys timber from the farmer or refines 
on his behalf. Sells refined material to 
carpenters and cabinet makers. 
Typically cuts into coarse dimensions, 
leaves to dry and then refines further 
on request.

THE FARMER

Owns the forest and cuts trees when needed 
or requested by the forest manager. Either 
fells himself of uses a contractor. Can sell the 
material or pay for refinement. Also uses his 
forest for collecting firewood.

THE FORESTER

In each village a government representative 
is in charge of the all the forest . This person 
ensures holistic forest management by 
coordinating felling, mediating in conflicts 
and securing the function of protective 
forests.

“Usually all the professions meet on site and make 
important decisions together, drawing on each other ’s 
expertise. In this situation we often come up with new 

solutions. I believe this is what separates a good 
project from a great one.”

Hermann Nenning, carpenter in Bregenzerwald
Hittisau, 10.02.19

“By operating within the local system, it is easier to 
draw upon the competence of the other professions  
already in the design phase and through to building 

phase. We meet so frequently. It makes for a dynamic 
process where we constantly develop as a collective.”

Georg Becher, architect in Bregenzerwald
Hittisau, 05.02.19

WERKRAUM

20 years ago 90 craftsmen in Bregenzerwald formed an organization to 

promote collaboration and innovation. They hired Peter Zumthor to design 

a headquarter for them in the central village of Andelsbuch. Werkraum, as it 

is called, hosts a restaurant, exhibition rooms and gathering spaces, as well 

as a shop where the craftsmen sell their products. The organization also 

arranges frequent discussions and events, like the yearly crafts and design 

competition. Werkraum is a very popular attraction with tourists.
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PROTECTED FOREST TYPES

Protective forest Vernskog

The government decides if a forest should be 
registered as serving a protective function. The 
motivation is typically risk of extreme climate 
or natural hazards, and the forest must be 
managed according to these primary interests. 
It does not exclude that some trees can be cut, 
but it is not the production of timber that 
determines the felling. 

Primary forest Urskog

This extremely rare type of forest is regarded as 
untouched by human hands and thus 
constitutes a completely natural community. It 
has significant amount of dead trees in different 
decomposition phases. The general age of the 
trees is relatively high. The forest has many 
layers of vegetation and presence of  continuity 
demanding species. Primary forest is usually 
automatically protected and only 0,5% is left in 
Norway.

Secondary forest Gammalskog

In this type of forest there has not been human 
activity for at least 160 years (age span varies 
between conifers and broad leaves). It has no or 
few traces of felling and provides crucial living 
conditions for a great number of species. Forest 
owners can apply to permanently protect their 
forests in return for a small compensation.

NATURAL REGROWTH 
Naturleg forynging

Management is based on the selection and 
promotion of individual trees of all ages, rather 
than the creation of areas with trees of uniform 
size. Different existing forest stands may require 
different silvicultural interventions to achieve a 
continuously productive irregular structure. 
The cutting interval needs to be in balance with 
the regrowth. Regeneration will normally be by 
the growth of naturally regenerated seedlings 
rather than by planting. This forest 
management is more common among farmers 
and small scale forestry.

PLANTATION

In the cycle of planting and clear cutting most or 
all trees in an area are uniformly cut down. The 
strategy aims to create certain types of forest 
ecosystems and to promote specific species that 
require an abundance of sunlight or grow well in 
large, even-age stands. The monocultural forest 
may lead to increased stream flow during storms, 
loss of habitats, opportunities for invasive species 
as well as negative impacts on scenery and 
outdoor life. For efficient production of large 
quantities of timber it is an optimal strategy and 
the revenue from a cutting can be an immensily 
important boost in a farm economy. However, the 
outtake can only happen once per generation and 
is vulnerable to the timber prices in the given 
period. Clear-cutting with following soil 
preparation involves years of carbon leakage and 
thus disturbs a forest’s potential for regulating the 
climate through carbon binding. 

Almost 40% of Norway is covered in forest. This landscape type is 
believed to sustain about half of the 60.000 species of the 
Norwegian flora and fauna. The forest can roughly be divided in 
two: in the warmer areas in the south and along the coast are 
predominantly broad leaf forests, while the rest is part of the 
boreal conifer belt with spruce and pine.
 
Although we have always experimented with our forests, spruce 
has been extensively planted since WW2 especially in the western 
part of Norway. The afforestation strategy (skogreisinga) was 
implemented by the state both to increase the living conditions of 
the marginalised western Norwegian farmer and to provide a 
basis for industrial wood refinement. The aim was to plant 27 
million plants each year for 60 years and most all school children 
were occasionally sent out to contribute to the effort. The 
preferred tree type was spruce and especially the foreign sitka. 
Everywhere was planted, both productive farm land and areas 
where the topography makes it impossible to harvest today.

The general state support for planting forest was not removed 
until 2004. Norway has received international criticism for failing 
to ensure the biodiversity of its forests.

38% of Norway is covered by forest.

26,7 % productive forest

11 % unproductive forest

44,2 % open landscape

Forest
Area with trees of at least 5 meters height and less than 30 meters 
between them. The trees grow so close that they affect each other. If the 
area is temporarily without trees it is still defined as a forest.

Tree
The diameter of the trunk is minimum 5 cm. in breast height.

Productive forest
Forest that can produce 0,1 m3 of timber per hectare within a year. 

6 %
 w

at
er

3,
6 

%
 ag

ric
ul

tu
re

1,
9 

%
 ot

he
r a

re
a

6,6 %
 other tree covered area

FOREST TYPES OWNERSHIP

DEVELOPMENT

DEFINITIONS

The forest ownership in Norway differs a lot from that ot other 
Scandinavian countries. 77% of all productive forest is privately 
owned, the highest level in all of Europe. 72% of all farms have 
productive forest. As a result of topographic challenges and an 
agricultural system without nobility, the properties are numerous and 
fragmented. The average size of a forest plot is about 45 hectare - or 65 
football pitches.. 60% of properties are less than 250 hectares.  70% of 
all Norwegian farmers are male. The forest which is not in private 
ownership belongs to either the state or to cooperatives and 
organizations. 

Although the private ownership is strong, the public is granted access 
to all forests through a particular law known as allemannsretten. This 
involves not only spending time in the forest, but also permits the 
harvest of berries, mushrooms and such. The law used to also involve 
harvest of firewood, but when forestry became a commercial activity 
this was brought to an end.

An owner is more or less free to do as he pleases in his own forest. If he 
wants to clear cut a natural regrowth forest to make a spruce 
plantation, he can do so without warning. 

If we were to cut and sell all the standing Norwegian forest in 2018, we 
would make 220 billion NOK. Since the Norwegian government 
conducted the world’s first forest taxation in 1919 the timber volume 
has tripled. The first registration was motivated by a growing concern 
that we were putting too much pressure on our apparently sparse 
forests. There are four reasons for the growth in volume:

1. Increased site productivity (bonitet).
2. Overgrowing agricultural areas from lack of activity.
3. Extensive forest planting.
4. Extended growth season and raised tree line due to climate change.

The annual increment is  more than 25 million m3, but despite record 
activity levels each year we only manage to harvest 40% of this growth. 
The harvest is almost exclusively clear cutting of spruce plantations. 
Forest owners need to apply for permission not to replant after a clear 
cut. The government is criticised both for granting too many 
permissions and for failing to follow up on the replanting injunction.

Parallel with the harvest boom, there are also rapidly increasing 
numbers of forests becoming permanently protected for the sake of 
biodiversity or recreational value. Currently 3,6% of our productive 
forests are protected. The parliament voted in 2017 that 10% should be 
the aim, as recommended by environmental scientists. They also 
increased the financial compensation for protection. In a protected 
forest it is illegal to cut down trees.
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“We are experiencing two parallel booms right now. One 
is industrial clear cutting of the spruce planted in the 
mid-twentieth century. The other is that of voluntary 
permanent protection of important forest. We should 

rather talk more about the middle way.”

Dirk Kohlmann, county governor forestry department
Bergen, 15.05.19

“We have a proverb: the poorest farmer has the best forest. 
You can’t surpass the timber quality achieved in a well 
managed natural regrowth forest. Thanks to longterm 
coordinated efforts this model is economically viable 

today.”

Klemens Nenning, forest manager in Bregenzerwald
Hittisau, 15.02.19
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involves not only spending time in the forest, but also permits the 
harvest of berries, mushrooms and such. The law used to also involve 
harvest of firewood, but when forestry became a commercial activity 
this was brought to an end.

An owner is more or less free to do as he pleases in his own forest. If he 
wants to clear cut a natural regrowth forest to make a spruce 
plantation, he can do so without warning. 

If we were to cut and sell all the standing Norwegian forest in 2018, we 
would make 220 billion NOK. Since the Norwegian government 
conducted the world’s first forest taxation in 1919 the timber volume 
has tripled. The first registration was motivated by a growing concern 
that we were putting too much pressure on our apparently sparse 
forests. There are four reasons for the growth in volume:

1. Increased site productivity (bonitet).
2. Overgrowing agricultural areas from lack of activity.
3. Extensive forest planting.
4. Extended growth season and raised tree line due to climate change.

The annual increment is  more than 25 million m3, but despite record 
activity levels each year we only manage to harvest 40% of this growth. 
The harvest is almost exclusively clear cutting of spruce plantations. 
Forest owners need to apply for permission not to replant after a clear 
cut. The government is criticised both for granting too many 
permissions and for failing to follow up on the replanting injunction.

Parallel with the harvest boom, there are also rapidly increasing 
numbers of forests becoming permanently protected for the sake of 
biodiversity or recreational value. Currently 3,6% of our productive 
forests are protected. The parliament voted in 2017 that 10% should be 
the aim, as recommended by environmental scientists. They also 
increased the financial compensation for protection. In a protected 
forest it is illegal to cut down trees.
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“We are experiencing two parallel booms right now. One 
is industrial clear cutting of the spruce planted in the 
mid-twentieth century. The other is that of voluntary 
permanent protection of important forest. We should 

rather talk more about the middle way.”

Dirk Kohlmann, county governor forestry department
Bergen, 15.05.19

“We have a proverb: the poorest farmer has the best forest. 
You can’t surpass the timber quality achieved in a well 
managed natural regrowth forest. Thanks to longterm 
coordinated efforts this model is economically viable 

today.”

Klemens Nenning, forest manager in Bregenzerwald
Hittisau, 15.02.19



PROTECTED FOREST TYPES

Protective forest Vernskog

The government decides if a forest should be 
registered as serving a protective function. The 
motivation is typically risk of extreme climate 
or natural hazards, and the forest must be 
managed according to these primary interests. 
It does not exclude that some trees can be cut, 
but it is not the production of timber that 
determines the felling. 

Primary forest Urskog

This extremely rare type of forest is regarded as 
untouched by human hands and thus 
constitutes a completely natural community. It 
has significant amount of dead trees in different 
decomposition phases. The general age of the 
trees is relatively high. The forest has many 
layers of vegetation and presence of  continuity 
demanding species. Primary forest is usually 
automatically protected and only 0,5% is left in 
Norway.

Secondary forest Gammalskog

In this type of forest there has not been human 
activity for at least 160 years (age span varies 
between conifers and broad leaves). It has no or 
few traces of felling and provides crucial living 
conditions for a great number of species. Forest 
owners can apply to permanently protect their 
forests in return for a small compensation.

NATURAL REGROWTH 
Naturleg forynging

Management is based on the selection and 
promotion of individual trees of all ages, rather 
than the creation of areas with trees of uniform 
size. Different existing forest stands may require 
different silvicultural interventions to achieve a 
continuously productive irregular structure. 
The cutting interval needs to be in balance with 
the regrowth. Regeneration will normally be by 
the growth of naturally regenerated seedlings 
rather than by planting. This forest 
management is more common among farmers 
and small scale forestry.

PLANTATION

In the cycle of planting and clear cutting most or 
all trees in an area are uniformly cut down. The 
strategy aims to create certain types of forest 
ecosystems and to promote specific species that 
require an abundance of sunlight or grow well in 
large, even-age stands. The monocultural forest 
may lead to increased stream flow during storms, 
loss of habitats, opportunities for invasive species 
as well as negative impacts on scenery and 
outdoor life. For efficient production of large 
quantities of timber it is an optimal strategy and 
the revenue from a cutting can be an immensily 
important boost in a farm economy. However, the 
outtake can only happen once per generation and 
is vulnerable to the timber prices in the given 
period. Clear-cutting with following soil 
preparation involves years of carbon leakage and 
thus disturbs a forest’s potential for regulating the 
climate through carbon binding. 

Almost 40% of Norway is covered in forest. This landscape type is 
believed to sustain about half of the 60.000 species of the 
Norwegian flora and fauna. The forest can roughly be divided in 
two: in the warmer areas in the south and along the coast are 
predominantly broad leaf forests, while the rest is part of the 
boreal conifer belt with spruce and pine.
 
Although we have always experimented with our forests, spruce 
has been extensively planted since WW2 especially in the western 
part of Norway. The afforestation strategy (skogreisinga) was 
implemented by the state both to increase the living conditions of 
the marginalised western Norwegian farmer and to provide a 
basis for industrial wood refinement. The aim was to plant 27 
million plants each year for 60 years and most all school children 
were occasionally sent out to contribute to the effort. The 
preferred tree type was spruce and especially the foreign sitka. 
Everywhere was planted, both productive farm land and areas 
where the topography makes it impossible to harvest today.

The general state support for planting forest was not removed 
until 2004. Norway has received international criticism for failing 
to ensure the biodiversity of its forests.

38% of Norway is covered by forest.

26,7 % productive forest

11 % unproductive forest

44,2 % open landscape

Forest
Area with trees of at least 5 meters height and less than 30 meters 
between them. The trees grow so close that they affect each other. If the 
area is temporarily without trees it is still defined as a forest.

Tree
The diameter of the trunk is minimum 5 cm. in breast height.

Productive forest
Forest that can produce 0,1 m3 of timber per hectare within a year. 
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FOREST TYPES OWNERSHIP

DEVELOPMENT

DEFINITIONS

The forest ownership in Norway differs a lot from that ot other 
Scandinavian countries. 77% of all productive forest is privately 
owned, the highest level in all of Europe. 72% of all farms have 
productive forest. As a result of topographic challenges and an 
agricultural system without nobility, the properties are numerous and 
fragmented. The average size of a forest plot is about 45 hectare - or 65 
football pitches.. 60% of properties are less than 250 hectares.  70% of 
all Norwegian farmers are male. The forest which is not in private 
ownership belongs to either the state or to cooperatives and 
organizations. 

Although the private ownership is strong, the public is granted access 
to all forests through a particular law known as allemannsretten. This 
involves not only spending time in the forest, but also permits the 
harvest of berries, mushrooms and such. The law used to also involve 
harvest of firewood, but when forestry became a commercial activity 
this was brought to an end.

An owner is more or less free to do as he pleases in his own forest. If he 
wants to clear cut a natural regrowth forest to make a spruce 
plantation, he can do so without warning. 

If we were to cut and sell all the standing Norwegian forest in 2018, we 
would make 220 billion NOK. Since the Norwegian government 
conducted the world’s first forest taxation in 1919 the timber volume 
has tripled. The first registration was motivated by a growing concern 
that we were putting too much pressure on our apparently sparse 
forests. There are four reasons for the growth in volume:

1. Increased site productivity (bonitet).
2. Overgrowing agricultural areas from lack of activity.
3. Extensive forest planting.
4. Extended growth season and raised tree line due to climate change.

The annual increment is  more than 25 million m3, but despite record 
activity levels each year we only manage to harvest 40% of this growth. 
The harvest is almost exclusively clear cutting of spruce plantations. 
Forest owners need to apply for permission not to replant after a clear 
cut. The government is criticised both for granting too many 
permissions and for failing to follow up on the replanting injunction.

Parallel with the harvest boom, there are also rapidly increasing 
numbers of forests becoming permanently protected for the sake of 
biodiversity or recreational value. Currently 3,6% of our productive 
forests are protected. The parliament voted in 2017 that 10% should be 
the aim, as recommended by environmental scientists. They also 
increased the financial compensation for protection. In a protected 
forest it is illegal to cut down trees.
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“We are experiencing two parallel booms right now. One 
is industrial clear cutting of the spruce planted in the 
mid-twentieth century. The other is that of voluntary 
permanent protection of important forest. We should 

rather talk more about the middle way.”

Dirk Kohlmann, county governor forestry department
Bergen, 15.05.19

“We have a proverb: the poorest farmer has the best forest. 
You can’t surpass the timber quality achieved in a well 
managed natural regrowth forest. Thanks to longterm 
coordinated efforts this model is economically viable 

today.”

Klemens Nenning, forest manager in Bregenzerwald
Hittisau, 15.02.19



TYPES OF FORESTRY

Harvest methods are divided into three categories according to how the remaining 
vegetation reacts to it: whether the forest needs help to regrow, if it can repair itself or if 
the harvest actually improves the conditions for remaining trees.

Since the 1950s, Norwegian forestry has changed dramatically. Before this, a tree was 
felled and debarked with axe and then transported to the nearest road or river by the aid 
of a horse. Felling was always done in wintertime when the wood humidity was lowest 
and snow eased transportation. With the introduction of the superefficient chainsaw and 
the tractor, the dynamics of the process shifted and the harvest season was lengthened. 
The forestry culture with set teams of loggers and woodmens’ cottages in the deep forest 
gradually disappeared. In the 1980s, logging machines became common. These eliminated 
all physical contact between the logger and the tree, as they both remove twigs, cut and 
stack the logs. They also analyse each tree and recommend sorting categories. Due to high 
salaries, a fragmented value chain and the heavy labour involved in farmer’s forestry, this  
method is hardly carried out anymore. There has been a slight increase in its popularity 
the recent decades, however, especially with the introduction of the mobile band saw. 

Selection
Felling

Refinem
ent

Mechanised
There are typically three different 
machines required for industrial forestry: 
one machine to build roads, one for 
cutting the trees and one for transporting 
them to the nearest road. All industrial 
forestry is conducted by logging 
contractors and organized by large 
cooperations of which forest owners are 
members. The cooperations buy the 
timber from the forest owner and sell it. 
Because of the costs involved, this 
method requires coordination and large 
areas. Can be done all year round.

Manual
This method is flexible in that it 
does not require any planning or 
coordination. You need a chainsaw 
and a tractor. It has become popular 
to bring a mobile sawmill to the 
forest and leave the material to dry 
there after cutting. By using a winch 
you do not need direct access to the 
tree with a machine, so manual 
felling is also very considerate to 
the landscape. Must be done in 
winter half of the year due to the 
weight of the tree in the growing 
season.

EXPORT

1/3 of all logs are shipped to 
Germany or Sweden.

INDUSTRIAL SAWMILL SMALL-SCALE SAWMILL MOBILE BAND SAW

XXX X

X

X
X X X

Before the harvest

3-5 years after the harvest 10-15 years after felling

Before fellingBefore the felling

10-15 years after the felling

Cutting is done in an area small enough for the replanting to 
happen naturally, with seeds spreading from the surrounding 
trees. You can cut an area clear or leave some strong 
individuals to protect the coming seedlings. These larger trees 
are then removed when the seedlings have become large 
enough to survive on their own. This method can be used for 
a careful transition from natural forest to spruce plantation, or 
in instances where you also need the forest to serve other 
functions such as binding mass or protecting from 
avalanches. Although it sometimes means removing all trees 
in an area, the vegetation will be able to repair itself and thus 
this method is defined as “closed”within a given forest.

You carefully select which individuals to cut. These are 
always those of the best or the worst quality. The purpose of 
the method is to promote better growing conditions for the 
remaining trees and cutting is typically done every 15-30 
years. Felling is done by chainsaw and local transport by 
winch and tractor, so you need a road for access. Farmer’s 
forestry secures variety of species and multilayered 
vegetation. Though there is academic dispute over the 
productive ability of this forest compared to plantations, the 
quality of the sourced timber will always be maximised with 
farmer’s forestry. However, this requires attention and 
presence on a regular basis to ensure the health of the trees 
and a long term rejuvenation.

All plants are cut in an area at least the size of 2,5 football pitches. 
This is the typical harvest method for spruce plantations and the 
most common type of forestry in Norway today. The time of 
harvest is dependant on the plants being ripe (at least 60 years for 
spruce) and the price of timber on the international market. The 
quality of the logs is typically quite even. This method rtequires 
heavy machinery and forest roads to grant them access to the field. 
Often very large areas with multiple owners are cut at the same 
time to increase the cost efficiency.  You always leave a few trees to 
die. After clear cutting you are required to replant, either by 
spreading seeds or leaving a few strong individuals to spread 
theirs naturally. Replanting is quite labour demanding and the 
plants need to be looked after in order to make sure they survive.

Clear cutting Flatehogst Pocket harvest Gruppehogst Farmer’s forestry Plukkhogst

“The public discourse on forestry is polarised. Some want full 
industrialisation and others permanent protection with no 

cutting at all. When we advise forest owners this is the 
backdrop, and the conversation is often based on emotions 

rather than facts.”

Dirk Kohlmann, county governor forestry department
Bergen, 10.05.19

“Ideally, the timber we harvest should be refined within a 40 
km radius by a smaller sawmill and then sold locally. We 
have looked into starting a sawmill of our own, but lack 
solutions on how to get our products into the building 

supply stores, which are typically branches of multinational 
companies who have great deals with multinational 

producers.”

Martin Braanas, logging contractor
Førde, 03.01.19



“Not only does the market lack 
knowledge of the many sawmills, 
the sawmillers do not even know 

about each other!”

Inger Marie Svingeset, community saw mill association
Skype, 05.03.19

“There exists no complete 
overview of the refinement 

facilites in western Norway.”

Simon Wolff, County governor forestry department
Bergen, 04.03.19

Some small-scale sawmills are organized in Bygdesagforeningen, an 
association working to increase the contact, competence and market 
share among its members. 38 sawmills in our region are members. 
Many municipalities are unaware of what refinement is happening 
within their boundaries, since most terminated their forestry 
coordinator positions in the 1990s. As an architect you are normally 
dependant on an extensive network and a long time horizon in order 
to implement locally refined wood into your project, as few sawmills 
have stocks of dry material and rather produce on request. An efficient 
way to shorten the drying period (and also reduce the wear on 
machinery) is to start the drying process before the tree is cut by 
various scarring methods. This requires communication and planning 
between the end user, the forester and the sawmiller and is not 
practised anymore.

The current boom in spruce harvesting does not 
affect the regional wood refinement system 
significantly: the enormous quantities of timber 
is mostly shipped to Sweden or Germany as 
logs. However, in some places the pine from the 
clear-cut areas is delivered to local sawmills. 
Some of the spruce is also too old and large for 
the industrial forestry, but the smaller sawmills 
have better facilities for handling such 
high-quality timber. We can expect an 
abundancy of this old and coarse spruce in the 
next decades, as we do not cut nearly enough to 
keep up with the growth of the plantations.

There used to be a lot of sawmills in Hordaland and Sogn og Fjordane that 
sustained one or two full-time positions and milled timber harvested by 
farmers. These typically origined from co-owned farm sawmills that were 
modernised and became businesses during the 1980s. Today most of these 
sawmills have old machinery that depends on heavy manual labour, which 
makes it hard to make a profit today unless the material has very high 
value. Also due to increased cost of labour, there was a rapid decline in 
farmer’s forestry from the 1990s, leaving most harvesting to large-scale 
entrepreneurs that prefer industrial milling. Although many of the 
small-scale sawmills are still operating today, few can hold full time 
positions and most are run by men nearing or past retirement. There are a 
few examples of younger generations taking over and investing in modern 
equipment. Today there is a new trend in farmer’s forestry, with many 
investing in mobile band saws. 

REGIONAL WOOD REFINEMENT

11::350.00350.0000

Forest

Water

Road/boat/train

Municipality boundary

Municipality capital

Sawmill

Focus area
Counties of Hordaland and 
Sogn & fjordane

Response rate 
Municipality survey

Sogn og Fjordane:
19/26

Hordaland:
23/33

SOURCES
1  Municipality survey - questions about refinement directed to each municipality
2  Norsk bygdesagforening - national association for non-industrial sawmills
3  Brønnøysundregisteret - official database of registered businesses
4  Skog i Sogn - forestry collaboration project in Sogn og Fjordane
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  REFINEMENT FACILITIES

Mobile band saw
Most of the sawmills in the region are newer band saws that can be hooked 
up to a tractor and brought into the forest. These sawmills can cut fresh 
wood into coarse dimensions and the material can be left to dry in the forest 
if desired. Mobile band saws are fairly cheap and reduce the cost of 
transport significantly. Some choose to make their band saws stationary, 
erecting small houses for them. Today we are experiencing a boom in the 
acquisition of mobile band saws, with several one-man businesses making a 
living off either renting them out or cutting for farmers.

Small-scale sawmill
Before the mobile band saw, you would transport the log to a sawmill to get it cut. As a forest owner, you 
either pay to get the material cut or you sell it to the sawmill. After cutting the timber in coarse dimensions, 
the material needs to dry for at least a year under roof. The optimal result is achieved by finally drying the 
wood in a mechanical dryer. Once the wood is dry enough to be stable, you can cut it into finer dimensions 
and plane it. The length of the refinement process is dependant on the type of wood, its dimensions and its 
purpose. Normally a small-scale sawmill only has facilities for cutting and simple milling, and only a few 
have mechanic dryers and planars. Today these sawmills mainly supply restoration projects. Their main 
obstacles are old machinery and lack of drying facilities (both space and equipment).

Industrial sawmill
There are a few large manufacturers of pallets, staircases etc. that have their own sawmills, but in terms of 
building materials we only have one industrial sawmill in the region: Moelven Granvin bruk, number 23 on 
the map. A lot of investments have been made in this sawmill the recent decades. Today it boasts modern 
machinery that can handle large quantities, but still Granvin bruk stands out in that it uses saws that are 
adjusted to each log, making the most of every piece of the timber that they carefully sort into 70 (!) categories. 
They have invested heavily in drying and have a wide range of planars. Today Granvin bruk supplies 20% of 
the building materials used in Hordaland. They only cut spruce. The timber is harvested in the vicinity or is 
transported by boat from the coastal areas where spruce was planted extensively. The sawmill has 31 full time 
positions and is the cornerstone of the community - recently Granvin chose to invest millions in a new 
carpentry workshop at the local primary school, while most other municipalities are reluctant to invest in 
crafts education.

Historic sawmill
The introduction of the waterdriven frame saw spurred a paradigm shift 
in Norwegian forestry. Where before you had to axe or split timber into 
planks, you could now use the energy embedded in rivers to cut a log into 
multiple pieces. This technology was the foundation for Norway’s export 
of refined wood. Neighbouring farms typically shared a sawmill and 
though most substituted the band saw for a circular saw in the late 1800s, 
many of these farm sawmills were operating well after WW2. Allowing for 
more efficient utilization of forest resources, the sawmills increased the 
farmer’s standard of living. Today there are a few operational waterdriven 
frame saws in various museums.
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KLØVE WOOD ACADEMY

“Not only does the market lack 
knowledge of the many sawmills, 
the sawmillers do not even know 

about each other!”

Inger Marie Svingeset, community saw mill association
Skype, 05.03.19

“There exists no complete 
overview of the refinement 

facilites in western Norway.”

Simon Wolff, County governor forestry department
Bergen, 04.03.19

Some small-scale sawmills are organized in Bygdesagforeningen, an 
association working to increase the contact, competence and market 
share among its members. 38 sawmills in our region are members. 
Many municipalities are unaware of what refinement is happening 
within their boundaries, since most terminated their forestry 
coordinator positions in the 1990s. As an architect you are normally 
dependant on an extensive network and a long time horizon in order 
to implement locally refined wood into your project, as few sawmills 
have stocks of dry material and rather produce on request. An efficient 
way to shorten the drying period (and also reduce the wear on 
machinery) is to start the drying process before the tree is cut by 
various scarring methods. This requires communication and planning 
between the end user, the forester and the sawmiller and is not 
practised anymore.

The current boom in spruce harvesting does not 
affect the regional wood refinement system 
significantly: the enormous quantities of timber 
is mostly shipped to Sweden or Germany as 
logs. However, in some places the pine from the 
clear-cut areas is delivered to local sawmills. 
Some of the spruce is also too old and large for 
the industrial forestry, but the smaller sawmills 
have better facilities for handling such 
high-quality timber. We can expect an 
abundancy of this old and coarse spruce in the 
next decades, as we do not cut nearly enough to 
keep up with the growth of the plantations.

There used to be a lot of sawmills in Hordaland and Sogn og Fjordane that 
sustained one or two full-time positions and milled timber harvested by 
farmers. These typically origined from co-owned farm sawmills that were 
modernised and became businesses during the 1980s. Today most of these 
sawmills have old machinery that depends on heavy manual labour, which 
makes it hard to make a profit today unless the material has very high 
value. Also due to increased cost of labour, there was a rapid decline in 
farmer’s forestry from the 1990s, leaving most harvesting to large-scale 
entrepreneurs that prefer industrial milling. Although many of the 
small-scale sawmills are still operating today, few can hold full time 
positions and most are run by men nearing or past retirement. There are a 
few examples of younger generations taking over and investing in modern 
equipment. Today there is a new trend in farmer’s forestry, with many 
investing in mobile band saws. 
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Indre sogn ASVO AS95

  REFINEMENT FACILITIES

Mobile band saw
Most of the sawmills in the region are newer band saws that can be hooked 
up to a tractor and brought into the forest. These sawmills can cut fresh 
wood into coarse dimensions and the material can be left to dry in the forest 
if desired. Mobile band saws are fairly cheap and reduce the cost of 
transport significantly. Some choose to make their band saws stationary, 
erecting small houses for them. Today we are experiencing a boom in the 
acquisition of mobile band saws, with several one-man businesses making a 
living off either renting them out or cutting for farmers.

Small-scale sawmill
Before the mobile band saw, you would transport the log to a sawmill to get it cut. As a forest owner, you 
either pay to get the material cut or you sell it to the sawmill. After cutting the timber in coarse dimensions, 
the material needs to dry for at least a year under roof. The optimal result is achieved by finally drying the 
wood in a mechanical dryer. Once the wood is dry enough to be stable, you can cut it into finer dimensions 
and plane it. The length of the refinement process is dependant on the type of wood, its dimensions and its 
purpose. Normally a small-scale sawmill only has facilities for cutting and simple milling, and only a few 
have mechanic dryers and planars. Today these sawmills mainly supply restoration projects. Their main 
obstacles are old machinery and lack of drying facilities (both space and equipment).

Industrial sawmill
There are a few large manufacturers of pallets, staircases etc. that have their own sawmills, but in terms of 
building materials we only have one industrial sawmill in the region: Moelven Granvin bruk, number 23 on 
the map. A lot of investments have been made in this sawmill the recent decades. Today it boasts modern 
machinery that can handle large quantities, but still Granvin bruk stands out in that it uses saws that are 
adjusted to each log, making the most of every piece of the timber that they carefully sort into 70 (!) categories. 
They have invested heavily in drying and have a wide range of planars. Today Granvin bruk supplies 20% of 
the building materials used in Hordaland. They only cut spruce. The timber is harvested in the vicinity or is 
transported by boat from the coastal areas where spruce was planted extensively. The sawmill has 31 full time 
positions and is the cornerstone of the community - recently Granvin chose to invest millions in a new 
carpentry workshop at the local primary school, while most other municipalities are reluctant to invest in 
crafts education.

Historic sawmill
The introduction of the waterdriven frame saw spurred a paradigm shift 
in Norwegian forestry. Where before you had to axe or split timber into 
planks, you could now use the energy embedded in rivers to cut a log into 
multiple pieces. This technology was the foundation for Norway’s export 
of refined wood. Neighbouring farms typically shared a sawmill and 
though most substituted the band saw for a circular saw in the late 1800s, 
many of these farm sawmills were operating well after WW2. Allowing for 
more efficient utilization of forest resources, the sawmills increased the 
farmer’s standard of living. Today there are a few operational waterdriven 
frame saws in various museums.
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PROJECT SITE: 
KLØVE WOOD ACADEMY

“Not only does the market lack 
knowledge of the many sawmills, 
the sawmillers do not even know 

about each other!”

Inger Marie Svingeset, community saw mill association
Skype, 05.03.19

“There exists no complete 
overview of the refinement 

facilites in western Norway.”

Simon Wolff, County governor forestry department
Bergen, 04.03.19

Some small-scale sawmills are organized in Bygdesagforeningen, an 
association working to increase the contact, competence and market 
share among its members. 38 sawmills in our region are members. 
Many municipalities are unaware of what refinement is happening 
within their boundaries, since most terminated their forestry 
coordinator positions in the 1990s. As an architect you are normally 
dependant on an extensive network and a long time horizon in order 
to implement locally refined wood into your project, as few sawmills 
have stocks of dry material and rather produce on request. An efficient 
way to shorten the drying period (and also reduce the wear on 
machinery) is to start the drying process before the tree is cut by 
various scarring methods. This requires communication and planning 
between the end user, the forester and the sawmiller and is not 
practised anymore.

The current boom in spruce harvesting does not 
affect the regional wood refinement system 
significantly: the enormous quantities of timber 
is mostly shipped to Sweden or Germany as 
logs. However, in some places the pine from the 
clear-cut areas is delivered to local sawmills. 
Some of the spruce is also too old and large for 
the industrial forestry, but the smaller sawmills 
have better facilities for handling such 
high-quality timber. We can expect an 
abundancy of this old and coarse spruce in the 
next decades, as we do not cut nearly enough to 
keep up with the growth of the plantations.

There used to be a lot of sawmills in Hordaland and Sogn og Fjordane that 
sustained one or two full-time positions and milled timber harvested by 
farmers. These typically origined from co-owned farm sawmills that were 
modernised and became businesses during the 1980s. Today most of these 
sawmills have old machinery that depends on heavy manual labour, which 
makes it hard to make a profit today unless the material has very high 
value. Also due to increased cost of labour, there was a rapid decline in 
farmer’s forestry from the 1990s, leaving most harvesting to large-scale 
entrepreneurs that prefer industrial milling. Although many of the 
small-scale sawmills are still operating today, few can hold full time 
positions and most are run by men nearing or past retirement. There are a 
few examples of younger generations taking over and investing in modern 
equipment. Today there is a new trend in farmer’s forestry, with many 
investing in mobile band saws. 

REGIONAL WOOD REFINEMENT

11::350.00350.0000

Forest

Water

Road/boat/train

Municipality boundary

Municipality capital

Sawmill

Focus area
Counties of Hordaland and 
Sogn & fjordane

Response rate 
Municipality survey

Sogn og Fjordane:
19/26

Hordaland:
23/33

SOURCES
1  Municipality survey - questions about refinement directed to each municipality
2  Norsk bygdesagforening - national association for non-industrial sawmills
3  Brønnøysundregisteret - official database of registered businesses
4  Skog i Sogn - forestry collaboration project in Sogn og Fjordane

A. O. Bakke sag og høvleri1
Indrehus bruk2
Nedre-Flo Sunde AS3
Frøholm Sag4
Flore Sag og Høvel5
Indrehus bruk6
Alf Steinhovden7
Helle Sag8
Anders Eikås9
Øystein Vatne10
Øystein Menes11
Hauken sag og høvleri12
Geir Bjarte Thorsen13
Trevareeksperten AS14
Vatnelid sag15
Sæle sag16
Kvamsøy grendesag17
Lars Erik Espe18
Nils Arne Flikki19
Sønnesyn sag20
Jostein Kvåle21
Frønningen skog22
Moelven Granvin bruk23
Lars A. Graue24
Almeland sag25
Voss bygdasag26
Gjerald sag27
Mugås sag28
Vossestrand bygdesag29
Øvsthus sag30
Kløve grendasag31
Knut Dagestad32
Larsastova ved og sag33
Skare sag34
Lio sag og treforedling35
Arnfinn Bakke36
Hordatre AS37
Kåre Nes38
Dalland gard39
Bogelist40
Åre sag41
Sjøvoll gardsag42
Trellevik sagbruk43
Sangolt sag44
Myrtveit sag og transport45
Sæheim gard og sag46
Solberg sagbruk47
Inge Martin Njåstad48
Edgar Grindheim49
Hundershagen sagbruk og høvleri50
Ole Johnny Sie51
Tveiten oppgangssag (museum)52
Hans Olav Gausvik53
Morten Aasbø54
Sveinung Selsvik og Jan Egil Haugen55
Jondal mobilsag56
Aasebø sag57
Ivar Stien58
Bergen skog- og treplantningsselskap59
Johannes Nesse60
Rydland gardssag61
Martin Vik62
Litlabø sag63
Dommedalen gardssag64
Arne Tjoralf Manger65
Torbjørn Wergeland66
Krossleite tre67
Hans Magne Haukeland68
Hans Magnar Hope69
Hus gardssag70
Sekse mobilt sagbruk71
Jatak72
Fimreite sag og maskin73
Hollekve sag74
Teigen sag og kassefabrikk75
Halldor Lægreid76
Torstein Svorstøl77
Åreiddalen sag78
Nedre Jølster bilelag79
Arne Nikolai Vihovde Mjånes80
Jon Kristian Simonsen81
Peder Nernæs82
Kjell Egil Berge83
Johannes Heradstveit84
Per Soldal85
Ola Botnen86
Sørlis mobile sagbruk87
Ingmar Solvåg88
Sellevåg sagbruk89
Roset sagbruk90
Sætren sagbruk91
Brødrene Espe treskjærarverkstad92
Haugan eiendom Roar Aksel Haug93
Gunnstein Indrehus94

Helge Henrik Kleiven96
Martin Flore Frøholm97
Naustvoll Gard98
Olai Tefre99
Per Myrhaug100
Pers sag101
Årebrot sag102
Roy Humlestøl 103
Gunnar Råheim104
Solheim Sagbruk105
Sørsida sag AS106
Egil Ulvmoen107
Aabrekk sag108
Fjordane bioenergi AS109
Meland sag og høvleri110
Utvik tre111
Vatnelid sag112
Arnfinn Hansen113
Gallefoss bruk114
Atle Langeland115
Ørjar Eiken116
Arve Sagosen117
Johan Seim118
Henry Fanebust119
Helge Sørli120
Lars Erling Horgen121
Raymond Ljostveit Sagbruk122
Bjørgen sag & Trevare123
O. Jacobsen Trelast AS124
Olav S. Enes125
Kerf AS126
Georg Hestad127
Andreas Hjartåker128
Reinert Agdestein129
Njål Sortland130
Kristofer Lie131
Steinar Ljones132
Ove Erdal133
Per Rondestveit134
Ulltang sag135
Bruland pallefabrikk136
Mo og øyrane vgs137
Jørgen Solheim138
Magn Ove Nydal 139
Arvid Årskaug og Gerd Viskedal140
Egil Ulvmoen141
Asle Indredavik142
Sigfred Lillestøl143
Rune Hatlelid144
Lindis Tomasgard145
Arne Svor146
Rune Hjartholm147
Magne Fosse148
Jon Ivar Steine149
Per Severin Seim150
Endre Offerdal151
Eiliv Otto Rønnekleiv152
Sjur Atle Austreim153
Steinar Hetle 154
Martin Eimhjellen 155
Kristen Arnestad156
Synnøve Søreide157
Odd Kåre Flølo Eide, Didrik Eide m.fl.158
Matias Hestenes 159
Kristen Grov160
Olav Kåre Solheim161
Bergsdalen jordbrukslag162
Eksingedalen bygdesag163
Odd Reigstad164
Brørvik sag165
Terje Dalseid166
Jan Sundheim167
Rune Trohjell168
Ola Gammersvik169
Ola Kvamme170
Sturle Hesjedal171
Kjell Inge Langeland Vik172
Leif Faugstad173
Bjarne Senneseth174
Markus Vikøren175
Geirmund Hanevik176
Knut Thue177
Vidar Heier VAH Maskin178
Vidar Skåden179
Sigmund Feten 180
Søreide Grendasag181
Asbjørn Massnes182
Vegard Hellem183
Bjarte Sørestrand184
Audun Vattekar185
Torbjørn Frivik186
Edvard Anders Berge187
Seimen høvleri188
Tvinde sag og flis189

1

88

96

4

690

3

5

2

94

102

93

7

8

101

135

136
137

138

139

140

112
116

147

148

149

117

113

114
115

103

107

143

144

145

146

104

105

106

9

10

79

77

11

99

12

16
17

98

18

19

20

51

21

50

95
150

151

72

73

74

75

22

23

33

24

25

26

27

28

29

30
31

32

13

14

15

43

44

64

45
118

119
120

87

66

89

65

6867

6949

46

47

59

57

58

48

34

35
122

123

124
125

126

127

37

82

39

121

174

175

176

177178

179

180

181
182

183

184 185

186 187

164

165

170

171

166

167

172

173

162

163

168

169

152

153

154

155

156
157 158

159

160

161

128

129

130

142

141

60

61

62

63

80

81

40

38

36

52

86

54

70

76

132 133

134

188

189

71

55

56

53

83

84

85

41

78
42

97 100

108111

109 110

91
92

Indre sogn ASVO AS95

  REFINEMENT FACILITIES

Mobile band saw
Most of the sawmills in the region are newer band saws that can be hooked 
up to a tractor and brought into the forest. These sawmills can cut fresh 
wood into coarse dimensions and the material can be left to dry in the forest 
if desired. Mobile band saws are fairly cheap and reduce the cost of 
transport significantly. Some choose to make their band saws stationary, 
erecting small houses for them. Today we are experiencing a boom in the 
acquisition of mobile band saws, with several one-man businesses making a 
living off either renting them out or cutting for farmers.

Small-scale sawmill
Before the mobile band saw, you would transport the log to a sawmill to get it cut. As a forest owner, you 
either pay to get the material cut or you sell it to the sawmill. After cutting the timber in coarse dimensions, 
the material needs to dry for at least a year under roof. The optimal result is achieved by finally drying the 
wood in a mechanical dryer. Once the wood is dry enough to be stable, you can cut it into finer dimensions 
and plane it. The length of the refinement process is dependant on the type of wood, its dimensions and its 
purpose. Normally a small-scale sawmill only has facilities for cutting and simple milling, and only a few 
have mechanic dryers and planars. Today these sawmills mainly supply restoration projects. Their main 
obstacles are old machinery and lack of drying facilities (both space and equipment).

Industrial sawmill
There are a few large manufacturers of pallets, staircases etc. that have their own sawmills, but in terms of 
building materials we only have one industrial sawmill in the region: Moelven Granvin bruk, number 23 on 
the map. A lot of investments have been made in this sawmill the recent decades. Today it boasts modern 
machinery that can handle large quantities, but still Granvin bruk stands out in that it uses saws that are 
adjusted to each log, making the most of every piece of the timber that they carefully sort into 70 (!) categories. 
They have invested heavily in drying and have a wide range of planars. Today Granvin bruk supplies 20% of 
the building materials used in Hordaland. They only cut spruce. The timber is harvested in the vicinity or is 
transported by boat from the coastal areas where spruce was planted extensively. The sawmill has 31 full time 
positions and is the cornerstone of the community - recently Granvin chose to invest millions in a new 
carpentry workshop at the local primary school, while most other municipalities are reluctant to invest in 
crafts education.

Historic sawmill
The introduction of the waterdriven frame saw spurred a paradigm shift 
in Norwegian forestry. Where before you had to axe or split timber into 
planks, you could now use the energy embedded in rivers to cut a log into 
multiple pieces. This technology was the foundation for Norway’s export 
of refined wood. Neighbouring farms typically shared a sawmill and 
though most substituted the band saw for a circular saw in the late 1800s, 
many of these farm sawmills were operating well after WW2. Allowing for 
more efficient utilization of forest resources, the sawmills increased the 
farmer’s standard of living. Today there are a few operational waterdriven 
frame saws in various museums.
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PROJECT SITE: 
KLØVE WOOD ACADEMY

“Not only does the market lack 
knowledge of the many sawmills, 
the sawmillers do not even know 

about each other!”

Inger Marie Svingeset, community saw mill association
Skype, 05.03.19

“There exists no complete 
overview of the refinement 

facilites in western Norway.”

Simon Wolff, County governor forestry department
Bergen, 04.03.19

Some small-scale sawmills are organized in Bygdesagforeningen, an 
association working to increase the contact, competence and market 
share among its members. 38 sawmills in our region are members. 
Many municipalities are unaware of what refinement is happening 
within their boundaries, since most terminated their forestry 
coordinator positions in the 1990s. As an architect you are normally 
dependant on an extensive network and a long time horizon in order 
to implement locally refined wood into your project, as few sawmills 
have stocks of dry material and rather produce on request. An efficient 
way to shorten the drying period (and also reduce the wear on 
machinery) is to start the drying process before the tree is cut by 
various scarring methods. This requires communication and planning 
between the end user, the forester and the sawmiller and is not 
practised anymore.

The current boom in spruce harvesting does not 
affect the regional wood refinement system 
significantly: the enormous quantities of timber 
is mostly shipped to Sweden or Germany as 
logs. However, in some places the pine from the 
clear-cut areas is delivered to local sawmills. 
Some of the spruce is also too old and large for 
the industrial forestry, but the smaller sawmills 
have better facilities for handling such 
high-quality timber. We can expect an 
abundancy of this old and coarse spruce in the 
next decades, as we do not cut nearly enough to 
keep up with the growth of the plantations.

There used to be a lot of sawmills in Hordaland and Sogn og Fjordane that 
sustained one or two full-time positions and milled timber harvested by 
farmers. These typically origined from co-owned farm sawmills that were 
modernised and became businesses during the 1980s. Today most of these 
sawmills have old machinery that depends on heavy manual labour, which 
makes it hard to make a profit today unless the material has very high 
value. Also due to increased cost of labour, there was a rapid decline in 
farmer’s forestry from the 1990s, leaving most harvesting to large-scale 
entrepreneurs that prefer industrial milling. Although many of the 
small-scale sawmills are still operating today, few can hold full time 
positions and most are run by men nearing or past retirement. There are a 
few examples of younger generations taking over and investing in modern 
equipment. Today there is a new trend in farmer’s forestry, with many 
investing in mobile band saws. 
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Indre sogn ASVO AS95

  REFINEMENT FACILITIES

Mobile band saw
Most of the sawmills in the region are newer band saws that can be hooked 
up to a tractor and brought into the forest. These sawmills can cut fresh 
wood into coarse dimensions and the material can be left to dry in the forest 
if desired. Mobile band saws are fairly cheap and reduce the cost of 
transport significantly. Some choose to make their band saws stationary, 
erecting small houses for them. Today we are experiencing a boom in the 
acquisition of mobile band saws, with several one-man businesses making a 
living off either renting them out or cutting for farmers.

Small-scale sawmill
Before the mobile band saw, you would transport the log to a sawmill to get it cut. As a forest owner, you 
either pay to get the material cut or you sell it to the sawmill. After cutting the timber in coarse dimensions, 
the material needs to dry for at least a year under roof. The optimal result is achieved by finally drying the 
wood in a mechanical dryer. Once the wood is dry enough to be stable, you can cut it into finer dimensions 
and plane it. The length of the refinement process is dependant on the type of wood, its dimensions and its 
purpose. Normally a small-scale sawmill only has facilities for cutting and simple milling, and only a few 
have mechanic dryers and planars. Today these sawmills mainly supply restoration projects. Their main 
obstacles are old machinery and lack of drying facilities (both space and equipment).

Industrial sawmill
There are a few large manufacturers of pallets, staircases etc. that have their own sawmills, but in terms of 
building materials we only have one industrial sawmill in the region: Moelven Granvin bruk, number 23 on 
the map. A lot of investments have been made in this sawmill the recent decades. Today it boasts modern 
machinery that can handle large quantities, but still Granvin bruk stands out in that it uses saws that are 
adjusted to each log, making the most of every piece of the timber that they carefully sort into 70 (!) categories. 
They have invested heavily in drying and have a wide range of planars. Today Granvin bruk supplies 20% of 
the building materials used in Hordaland. They only cut spruce. The timber is harvested in the vicinity or is 
transported by boat from the coastal areas where spruce was planted extensively. The sawmill has 31 full time 
positions and is the cornerstone of the community - recently Granvin chose to invest millions in a new 
carpentry workshop at the local primary school, while most other municipalities are reluctant to invest in 
crafts education.

Historic sawmill
The introduction of the waterdriven frame saw spurred a paradigm shift 
in Norwegian forestry. Where before you had to axe or split timber into 
planks, you could now use the energy embedded in rivers to cut a log into 
multiple pieces. This technology was the foundation for Norway’s export 
of refined wood. Neighbouring farms typically shared a sawmill and 
though most substituted the band saw for a circular saw in the late 1800s, 
many of these farm sawmills were operating well after WW2. Allowing for 
more efficient utilization of forest resources, the sawmills increased the 
farmer’s standard of living. Today there are a few operational waterdriven 
frame saws in various museums.
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PROJECT SITE: 
KLØVE WOOD ACADEMY

“Not only does the market lack 
knowledge of the many sawmills, 
the sawmillers do not even know 

about each other!”

Inger Marie Svingeset, community saw mill association
Skype, 05.03.19

“There exists no complete 
overview of the refinement 

facilites in western Norway.”

Simon Wolff, County governor forestry department
Bergen, 04.03.19

Some small-scale sawmills are organized in Bygdesagforeningen, an 
association working to increase the contact, competence and market 
share among its members. 38 sawmills in our region are members. 
Many municipalities are unaware of what refinement is happening 
within their boundaries, since most terminated their forestry 
coordinator positions in the 1990s. As an architect you are normally 
dependant on an extensive network and a long time horizon in order 
to implement locally refined wood into your project, as few sawmills 
have stocks of dry material and rather produce on request. An efficient 
way to shorten the drying period (and also reduce the wear on 
machinery) is to start the drying process before the tree is cut by 
various scarring methods. This requires communication and planning 
between the end user, the forester and the sawmiller and is not 
practised anymore.

The current boom in spruce harvesting does not 
affect the regional wood refinement system 
significantly: the enormous quantities of timber 
is mostly shipped to Sweden or Germany as 
logs. However, in some places the pine from the 
clear-cut areas is delivered to local sawmills. 
Some of the spruce is also too old and large for 
the industrial forestry, but the smaller sawmills 
have better facilities for handling such 
high-quality timber. We can expect an 
abundancy of this old and coarse spruce in the 
next decades, as we do not cut nearly enough to 
keep up with the growth of the plantations.

There used to be a lot of sawmills in Hordaland and Sogn og Fjordane that 
sustained one or two full-time positions and milled timber harvested by 
farmers. These typically origined from co-owned farm sawmills that were 
modernised and became businesses during the 1980s. Today most of these 
sawmills have old machinery that depends on heavy manual labour, which 
makes it hard to make a profit today unless the material has very high 
value. Also due to increased cost of labour, there was a rapid decline in 
farmer’s forestry from the 1990s, leaving most harvesting to large-scale 
entrepreneurs that prefer industrial milling. Although many of the 
small-scale sawmills are still operating today, few can hold full time 
positions and most are run by men nearing or past retirement. There are a 
few examples of younger generations taking over and investing in modern 
equipment. Today there is a new trend in farmer’s forestry, with many 
investing in mobile band saws. 
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  REFINEMENT FACILITIES

Mobile band saw
Most of the sawmills in the region are newer band saws that can be hooked 
up to a tractor and brought into the forest. These sawmills can cut fresh 
wood into coarse dimensions and the material can be left to dry in the forest 
if desired. Mobile band saws are fairly cheap and reduce the cost of 
transport significantly. Some choose to make their band saws stationary, 
erecting small houses for them. Today we are experiencing a boom in the 
acquisition of mobile band saws, with several one-man businesses making a 
living off either renting them out or cutting for farmers.

Small-scale sawmill
Before the mobile band saw, you would transport the log to a sawmill to get it cut. As a forest owner, you 
either pay to get the material cut or you sell it to the sawmill. After cutting the timber in coarse dimensions, 
the material needs to dry for at least a year under roof. The optimal result is achieved by finally drying the 
wood in a mechanical dryer. Once the wood is dry enough to be stable, you can cut it into finer dimensions 
and plane it. The length of the refinement process is dependant on the type of wood, its dimensions and its 
purpose. Normally a small-scale sawmill only has facilities for cutting and simple milling, and only a few 
have mechanic dryers and planars. Today these sawmills mainly supply restoration projects. Their main 
obstacles are old machinery and lack of drying facilities (both space and equipment).

Industrial sawmill
There are a few large manufacturers of pallets, staircases etc. that have their own sawmills, but in terms of 
building materials we only have one industrial sawmill in the region: Moelven Granvin bruk, number 23 on 
the map. A lot of investments have been made in this sawmill the recent decades. Today it boasts modern 
machinery that can handle large quantities, but still Granvin bruk stands out in that it uses saws that are 
adjusted to each log, making the most of every piece of the timber that they carefully sort into 70 (!) categories. 
They have invested heavily in drying and have a wide range of planars. Today Granvin bruk supplies 20% of 
the building materials used in Hordaland. They only cut spruce. The timber is harvested in the vicinity or is 
transported by boat from the coastal areas where spruce was planted extensively. The sawmill has 31 full time 
positions and is the cornerstone of the community - recently Granvin chose to invest millions in a new 
carpentry workshop at the local primary school, while most other municipalities are reluctant to invest in 
crafts education.

Historic sawmill
The introduction of the waterdriven frame saw spurred a paradigm shift 
in Norwegian forestry. Where before you had to axe or split timber into 
planks, you could now use the energy embedded in rivers to cut a log into 
multiple pieces. This technology was the foundation for Norway’s export 
of refined wood. Neighbouring farms typically shared a sawmill and 
though most substituted the band saw for a circular saw in the late 1800s, 
many of these farm sawmills were operating well after WW2. Allowing for 
more efficient utilization of forest resources, the sawmills increased the 
farmer’s standard of living. Today there are a few operational waterdriven 
frame saws in various museums.
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Voss is situated on the boundary to eastern 
Norway and has always been a densily forested 
area. It is one of very few parts of western 
Norway where spruce grows naturally, and 
plantations were successfully established here 
already in the 19th century. Before this the pine 
was a key resource both locally and for export. In 
the late 1800s, when Bergensbanen was built, 
producing railroad ties from dense pine became 
an important source of income for local farmers.

Vernacular traditions are valued in Voss. In 1920 
a school was established that taught traditional 
crafts such as wood carving and smithing. This 
is now shut down but much of the knowledge 
still remains in other institutions and 
individuals. Old buildings are generally well 
preserved in Voss. Although most activity is 
concentrated in Vossevangen, the villages in the 
surrounding valleys also have strong local 
communities.

There are still relatively many sawmills operating in 
the area, though they are mostly used privately or for 
restoration projects. There is high building activity in 
Voss, both within housing, holiday homes, hotels and 
public buildings. However this is typically based on 
generic construction and material use, most of the 
timber being supplied by building supply chains. The 
industrial sawmill in Granvin delivers a lot of 
material to the region, and most of the spruce that is 
felled in Voss is refined there.

THE LOCAL WOOD SYSTEM
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SAWMILLS PROJECT SITE: 
KLØVE WOOD ACADEMY

1 Styve møbelsnekkeri

2 Voss tre

3 Voss møbel og trevareverkstad

4 Treskjerartunet (wood carving)

CABINET MAKERS

1 Voss VGS (vocational high school)

2 Vestnorsk kulturakademi 
(traditional crafts school)

3 Voss folkemuseum 
(local cultural heritage museum)

4 Voss folkehøgskule - sløydsal
(boarding school with wood workshop 
and training for students and seniors)

5 Finnesloftet (1295)
(Norway’s second oldest
secular wood building)

EDUCATION BUILDING SUPPLY STORE

“Our carpentry students get a lot of 
work experience in local businesses, 

but only with generic construction and 
materials. We wish we could draw 
more on traditional knowledge.”

Ivar Magne Flatabø, Voss vocational high school
Skulestadmo, 01.03.19
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Pine forest with birch 

Pine and mixed broad leaves forest 

PINE

Spruce seedlings (0-10 years)

Young spruce plantation (10-40 years)

Medium-aged spruce plantation (40-70 years)

Old spruce plantation (70+ years)

SPRUCE

Multi-generational birch 

Young alder trees

BROAD LEAVES

PROJECT SITE: clear cut area

Area
100.000 m2

(10 hectare)

Circumference
1.4 km 
(4650 feet)

50
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Property line

Inventory

The site has both natural regrowth forest and spruce 
fields of varying ages. Although the spruce is 
indigenous to Voss and spruce domination is the climax 
phase in all boreal forests, these forests are plantations. 
Just west of the map view is a big field of prime 
European larch. This was also planted but is now 
blacklisted from the Norwegian flora.

Parts of the site have what we call “superbonitet” - the soil has optimal 
conditions for growing spruce. All of the area has quite good growing 
conditions, but some parts have less earth, where e.g. pine can grow 
better. As opposed to a mixed forest, a spruce plantation does not 
create more soil since there are no falling leaves and little 
undervegetation. The recommendation from the government to the 
forest owners has been to focus on spruce plantations in this area.

The land ownership is fragmented, as you can tell 
from the map below. When you see an aerial photo 
of the site, you can actually tell the properties apart 
by the what the forest looks like from above. In the 
2014 clear-cutting, four farmers joined forces to get 
their timber harvested. Industrial forestry is only 
applicable to larger areas. 

THE FOREST ON SITE

INVENTORY
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Squares of 10x10 m

The open landscape looks like a battleground. Everywhere are coarse 
trunks and odd-looking bits of spruce
 - parts that did not fit. Some hopeful baby spruce. Grey and branchless 
trees left standing look like telephone posts. There is only sky and 
ground.

With the bright backdrop of the clear-cut area, the contours of 
thousands of piercing branches makes you feel unwelcome in this dark 
space. But your senses are amped as you move among the trees, 
bending and stretching and feeling your way forward.

With intersecting colonnades and a ceiling of branches high above, this 
forest space feels almost architectural. Despite the sloping landscape all 
the stems shoot completely straight towards the sky, steadying 
themselves with wide feet on the scant ground.

The sunlight diffuses brilliantly through the fragile crowns of the 
pine trees. They look artificially straight. The ground is soft and lush, 
not flat but full of lumps and pits. The wind ripples the crooked 
broad-leaves and you can hear each tree.

“I have tried to replant the field with spruce three times 
now, we don’t know why the seedlings won’t catch on. 

But I will try once more, the forest is a valuable resource 
for our farm whatever its future may be.”

Norvald Hårklau, site owner
Kløve, 06.04.19

“The information we have on our forest resources 
is too schematic, we should draw more on the 

local knowledge of exactly what grows where in 
order to make better use our woods.”

Kristin Støren Wigum, coastal forestry coordinator
Skype, 21.11.18



1 Welcome to Kløve wood academy!

Along this trail you will learn about the forest and what we can do 
with it. If you brought good shoes you should go up into the old 
woods and look at the remnants of our predecessors’ forest use. If you 
just fancy a bonfire coffee then head straight to the gathering place and 
enjoy the view. Make sure to pass by the workshop coming back, this 
weekend the craftsmen are experimenting with tar. Feel free to ask 
questions to anyone you meet, but please remember that this is a work 
place with occasional dangerous situations. The people working here 
have different backgrounds but are all members of the academy and 
share their passion for wood. In return for helping out in running the 
place they can use the facilities freely. Some come regularly while 
others stay for shorter or longer periods. If you want to know more 
about the academy, please just ask!

2 Drying wood

You will see stacks of drying material everywhere. As fresh logs it was 
cut at sawmills all over Voss before it was brought here. Different types 
of wood demand different techniques, but all material needs protection 
from rain and steadily circulating air in order to dry. This narrow 
valley gives plenty of wind. After a few years the wood can be brought 
into the workshop to be sawn into final dimensions and further 
refined. If it is to be used in a warm house then you simply leave it in 
the heated part of the workshop for a few days first and soon the wood 
will have adjusted to indoor climate. We can also put the material in 
our mechanic dryer after drying outside, that takes less time but can 
affect the quality of the wood. 

12 Steam bent bus shed

This bus shed is made from three pieces of steam bent ash wood. Since 
few manage ash forests carefully nowadays we spent ages tracking 
down specimens suitable for bending, as this requires very specific 
properties of the piece. The bending itself was also a big project since 
we had to improvise a jig and tools. But Norwegian craftsmen were 
pioneers in steambent laminated wood for furniture, so we could 
draw a lot on the same principles. Along with the knowledge of local 
boat builders we managed to get it right and we had a big celebration 
after. Only elastic tree types with long fibres are bendable, but we 
already have a few individual trees that we look after with this 
purpose in mind.

11 The workshop

Feel free to stroll through our workshop but please respect the work 
going on and beware of the overhead crane! This place is usually busy 
with local craftsmen coming to use our prime facilities as most lack 
workshops of their own. There are usually about ten people working 
here during the week, but at weekends there are often workshops with 
double as many participants. If you look down through the central hall 
you can see wood work on many different scales. Along the room are 
different spaces required for different tasks: certain processes require 
strict control of e.g. the indoor climate and air quality. Although the 
building is quite flexible, we also try to confine the most noisy work to 
the hall since many people are working on different projects at the 
same time.

4 Tar rock

This rock has been carefully carved into a kind of sink, sloping towards 
a hole in the middle. Up until WW2 the farmers would make tar here. 
It would take a whole year to prepare enough old pine roots, turf and 
birch skin as all these tasks must be done in different seasons. The 
knowledge needed for this process is extremely specific. You want to 
heat the pine roots just enough to make the resin in the core wood 
melt. This cavity in the landscape is a great spot since you have more 
control of the air. The tar was typically used to protect materials such 
as wood and our stave churches were luckily tarred. Tar has a sticky 
texture and a very particular smell. We host a tar extraction weekend 
every year, so you can come experience it for yourself!

10 Large drying racks

This is the main spot for drying larger pieces of wood as it is easy to 
reach with a small tractor. The racks stand on wooden poles that are 
burned and stuck into drilled holes in the ground. With increasing 
research activity we will probably at one point need more suitable 
spaces for lectures and academic work. We plan to then reuse the 
drilled holes for the fundament of the new building. But this project is 
far from our priority right now, and who knows, perhaps our needs 
will be very different in a few decades!

3 Farmer’s forestry

Our forestry is based on carefully selecting which trees to cut in order 
to improve the life for the remaining ones, the traditional way of 
cultivating a forest. Most trees want light, water and good soil, but a 
pine is much less demanding than an aspen. The forest you are in now 
used to be a spruce plantation. The crowns were so dense that little 
light came through them and not much else grew here. One of the first 
things we did was to cut a lot of these old spruces - they actually 
became roof beams in the workshop. All the different seedlings you see 
spread here naturally and are protected by the large spruces, but in a 
few years we need to cut more of the big trees so that the smaller ones 
can continue to grow. 

5 The axing spot

This clearing in the pine forest is known locally as “the axing spot”. 
After felling a tree, you would pull it here by horse. Here is enough 
space to debark it and shape it roughly with your axe. Fresh material is 
wet and heavy, so you were clever to do this work in the forest. If you 
were building a house, you would adjust the log to the right length 
and form here before assembling it at the building site and precisely 
chisel the pieces to fit together. The timber houses were built with 
fresh wood and the  rough construction would have to dry for a year 
before you could continue on it.

6 Coal pits

Can you spot the three big circular pits next to the stream? They were 
used for burning coal until about 1900. Coal is wood that has been 
heated sufficiently to let go of all water. It will burn much warmer 
than regular firewood and was used for instance to extract iron from 
the soil. Building a coal bonfire was a specialised task that required 
heavy labour, but in return you could use any type of wood. You want 
the core of the bonfire to burn without spreading to the rest, so you 
cover the wood with spruce twigs and clay and make channels for 
regulating air flow. Making coal requires careful attention over several 
days and you want access to water in case the fire gets out of control.

7 Campsite

If you feel like staying, you can bring a tent or a just a sleeping bag 
and spend the night right here. This spot boasts the best view along all 
of the ridge and is where the morning sun hits first. We recommend 
sleeping in between the old pine trees, where you can listen to the 
sound of the trembling broad leaves and practice telling them apart. A 
lot of our members and visitors express a wish to stay here for longer 
periods of time, so we hope to be able to build a simple dormitory here 
in the near future.

9 Young forest

In 2015, this large field was covered in spruce forest. After they cut it 
all down and replanted it, we have made large efforts to help the right 
trees grow here. As you see there is now a mix of different tree types, 
but they are still quite young and fragile. We must carefully curate the 
forest and remove weak or dominant trees. The birch and spruce can 
stay for now but will eventually be sacrificed for the sake of other 
broad leaves. All the 7th-graders in Voss come to help in this work 
twice per year.

8 Gathering place

This constantly changing cluster of floors, walls and roofs is actually 
our testing ground for wood detailing. We can investigate the life span 
of different types of cladding or test the durability of wooden 
fundaments. Someone is always modifying or building something 
here, but this is also the place where we gather for lunch or social 
events. The lumber can have a chat with the cabinet maker, or a 
sawmiller can have a cup of coffee before after delivering material. We 
always enjoy visitors stopping by here - during breaks we have more 
time to explain and discuss. When the weather is nice we host public 
lectures here. The oldest children in Kløve kindergarten bring their 
lunch here every Friday and they make everyone hot blackcurrant 
juice on the bonfire.
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The site, old farmland, was planted 
with spruce 90 years ago. In 2014 the 
area was cut clear, producing 5000 
m3 timber of relatively high quality. 
After soil preparation the site was 
then replanted over several rounds 
and now hosts spruce seedlings once 
more. Thus the plantation forest 
cycle has been restarted.

In order to transform the forest on site 
to become a natural regrowth forest, the 
forest management will be divided into 
several stages as described in the 
diagram above. During this process the 
aim is always to promote a variation of 
species and eventually trees of all ages.

This type of forestry is regarded as the 
most economically profitable and 
efficient way of making use of our 
woods today. A naturally regrown forest, 
however, is more beneficial in terms of 
both the ecological and the social 
community. It can also produce timber 
of a higher quality than the generalizing 
plantation strategy.

SITE TRANSFORMATION 
From plantation to natural regrowth

DEVELOPMENT FACTORS

In order to predict which types of tree may naturally 
spread to the site, you look to the neighbouring 
habitats.

How much natural regrowth will occur depends on 
the following factors: 

 Species in the neighbouring habitats
 Trees old enough to seed
 Soil productivity potential (bonitet)
 Moisture level in the soil
 Soil preparation

Time span: ca. 150 years
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In the first phase the plants need to be 
looked after so that they grow. The 
planted spruce seedlings will be 
accompanied by pine and birch that 
spread naturally from seed trees in 
the neighbouring habitats. To have a 
mix of at least three different tree 
types is a good start. 

In the second phase the focus is 
mainly to make sure there is enough 
room for the broad leaves and the 
pine to grow since there has been a 
domination of spruce. Thinning is 
necessary to give light to the 
newcomers. If there is too little 
variety planting broad leaves or pine 
may be considered. The seeds should 
then be collected from the vicinity. 

In the third phase consists of 
continuous thinning, where  
removing the worst quality trees 
ensures better growing conditions for 
the stronger individuals. The spacing 
in-between the trees may increase 
from 2 meters to 3-5 meters during 
this phase. To take out more spruce 
will give better room for other tree 
types that prefer more light. 

In the forth phase the thinning is 
based on removing sick trees or trees 
of bad quality. It is important to leave 
some to decay. The thinning may 
apply to all species to sustain a 
balance between the different tree 
types. It is also possible to have 
multiple tree types of good quality. At 
this stage the forest has several 
growth layers and has achieved mix 
of various tree types. The regrowth 
may sustain itself from the existing 
old individuals.  Cutting is done 
through careful selection in order to 
maintain a regenerating forest with 
biological diversity. 

“A natural regrowth forest always produces 
the highest quality timber. This is why we can 

practice profitable harvesting in our region 
without plantations and clear cutting.”

Klemens Nenning, forest manager in Hittisau
Hittisau, 13.02.19

“When I’m felling trees and encounter  one 
that’s many, many times older than me, I 

always pause a little bit. I feel humble. But 
sometimes they just have to go.”

Svein Nordanger, Vossestrand bygdesag
Haugsvik, 18.01.19
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sometimes they just have to go.”

Svein Nordanger, Vossestrand bygdesag
Haugsvik, 18.01.19

Birch Dunbjørk          65,5%
Alder Gråor      8,1%
Aspen Osp       8,0%
Rowan Rogn      4,2%
Oak Eik       3,9%
Willow Selje      3,2%
Weeping birch Hengebjørk    2,5%
Ash Ask       1,0%
Other broad leaves    3,6%

Source: NIJOS

The content of our forests
58% conifers
42% broad leaves

Definition of a tree
Minimum 5 cm. diameter 
of stem in breast height.

Growth
From 1919 to 2018 the total volume 
of wood in our forest has tripled.

Spruce Gran   29,6%
Pine Furu   27,4%

Larch (planted) Lerk   Unknown

BROAD LEAVED TREESCONIFERS

Pine Furu
Pine trees can grow almost anywhere. They can reach a height of 45 
meters and can become 800 years old. The pine wood has a light 
yellow tone while the core wood is reddish brown. The amount of 
core wood depends on the growing situation, a slow grown pine 
typically has a lot of the dense and durable core wood. The 
Norwegian stave churches examplify how carefully selected pine 
wood may last for centuries when the wood is precisely treated and 
constructed. Pine wood is regarded as strong in relation to its 
lightness. It has few twigs and can span long lengths.

Larch Lerk

Larch is not indigenous to Norway but has been planted for at least 
200 years.  They are narrow trees that can become 50 meters tall and 
reach an age of 900 years. As opposed to other conifers, its needles 
fall off during wintertime. Mature trees are very straightgrown. Its 
wood resembles pine in its palette, but is markedly more lively. It is 
a very strong wood and reelatively heavy. Its high content of resin 
makes it almost naturally waterproofed and larch lasts very long 
under water. But this resin can also cause heavy tear on saw blades 
and makes the wood hard to treat chemically. Fresh wood twists 
easily and must be carefully dried.

Aspen Osp
Aspen is a very straight tree that can grow 30 meters tall and reach 
an age of 100 years. Individuals with poor growing conditions can 
rot from within and break and they should therefore be cut when 
they reach 40 years. About 1000 species are intrinsincally linked to 
aspen and some large trees should always be saved. The sound and 
light conditions of an aspen forest is highly valued for recreation. 
About 8% of all broad leaved trees are aspen. Its wood is light and 
homogenous, making it preferred for interior surfaces. With the 
right detailing it can also be a beautiful and durable cladding. 
Planed aspen is the preferred wood for sauna due to its low heat 
transferring capacity. Should be felled and cut during the winter to 
reduce danger of fungus attack. Twists easily under drying.

Alder Gråor

Alder trees grow densily almost anywhere and is a typical marker 
of seized agricultural activity. 8,1% of all broad leaved trees are 
alders. Mature trees can be 20 meters high and they normally 
become a 100 years old. Visually alder wood is calm and has a 
warm tint. It is regarded as a fairly useless wood with poor 
properties both as firewood and for construction, and typically only 
available in small dimensions. The wood shrinks and extends 
significantly with change in humidity. Alder wood is easy both to 
dry, shape and chemically treat. A special type of forest hens live 
only in proximity to alder forests.

Birch Bjørk

Birch is a pioneer species and is probably our oldest tree type. We 
have three types of birch in Norway, but none of them grow larger 
than 30 meters. It is assumed that they can reach 150 years of age, 
but in forestry the life cycle is 40-70 years. Birch is the preferred 
firewood. The wood is light and homogenous with a distinct shine. 
Sometimes the wood is flammed or intricately patterned, making it 
very attractive for craftsmen. Birch wood is easy to carve and is 
relatively hard. It is very strong and optimal for beams. Fresh wood 
is very unstable and precise drying is important.

Spruce Gran

The most commonly used tree in Norway. Its wood is lighter in 
colour than the pine wood and stays relatively light over time. They 
reach up to 40 meters height. The wood is in older examples easy to 
dry whilst fast grown spruce with both young and mature wood is 
problematic to control in the drying process and will easily twist. 
Spruce is commonly used for construction wood and panels in 
housebuilding. There are large differences in the properties of slow- 
and fastgrown spruce, but in general it is fairly strong compared to 
its low weight. The long fibres of the wood is essential to the paper 
industry.

NORWEGIAN TREES

The Norwegian forests contain about 30 different indigenous tree types. Where and how 
they grow depends on the soil and climate. Ecologically any forest is always in a process of 
succession, where species gradually take over for each other until a climax phase is reached. 
Eventually the cycle is restarted. Birch and alder are examples of pioneers in this process, 
whereas spruce is a climax species and eventually displaces all others. Through our forestry 
activity we humans interfere with this process and only 0,5% of Norwegian forests are 
regarded as natural climax communities. 

The diversity in our forests is thus affected by our use of this landscape. A significant factor 
has been our experimenting with foreign species. Both environmental regulations and 
socioeconomic changes determine what the forest looks like today. As we almost exclusively 
focus on spruce and pine in our current use of wood, a mixed natural regrowth forest that 
has not been carefully managed is regarded as economically worthless. Each year we import 
0,5 million NOK worth of broad leaf wood from countries that still cultivate these forests.

“We cabinet makers require naturally dried hardwood 
of prime quality. I really want to use locally sourced 

material but struggle to get hold of it. Typically I buy 
ash, beech and oak from Germany.”

Philipp von Hase, cabinet maker
Bergen, 22.04.19

“The silver fir is abundant in our area. It is actually a 
very soft wood, but we have found ways of refining it 

so that we can use it even for flooring, which is my 
speciality. I go into the forest regularly to find suitable 

trees for my work.”

Helmut Fink, forester and cabinet maker
Andelsbuch, 09.02.19

Broad leaves: 
x 3,4

Pine: 
x 3,4

Spruce: 
x 2,7

“The silver fir is abundant in our area. It is actually a 
very soft wood, but we have found ways of refining it 

speciality. I go into the forest regularly to find suitable 
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1 Welcome to Kløve wood academy!

Along this trail you will learn about the forest and what we can do 
with it. If you brought good shoes you should go up into the old 
woods and look at the remnants of our predecessors’ forest use. If you 
just fancy a bonfire coffee then head straight to the gathering place and 
enjoy the view. Make sure to pass by the workshop coming back, this 
weekend the craftsmen are experimenting with tar. Feel free to ask 
questions to anyone you meet, but please remember that this is a work 
place with occasional dangerous situations. The people working here 
have different backgrounds but are all members of the academy and 
share their passion for wood. In return for helping out in running the 
place they can use the facilities freely. Some come regularly while 
others stay for shorter or longer periods. If you want to know more 
about the academy, please just ask!

2 Drying wood

You will see stacks of drying material everywhere. As fresh logs it was 
cut at sawmills all over Voss before it was brought here. Different types 
of wood demand different techniques, but all material needs protection 
from rain and steadily circulating air in order to dry. This narrow 
valley gives plenty of wind. After a few years the wood can be brought 
into the workshop to be sawn into final dimensions and further 
refined. If it is to be used in a warm house then you simply leave it in 
the heated part of the workshop for a few days first and soon the wood 
will have adjusted to indoor climate. We can also put the material in 
our mechanic dryer after drying outside, that takes less time but can 
affect the quality of the wood. 

12 Steam bent bus shed

This bus shed is made from three pieces of steam bent ash wood. Since 
few manage ash forests carefully nowadays we spent ages tracking 
down specimens suitable for bending, as this requires very specific 
properties of the piece. The bending itself was also a big project since 
we had to improvise a jig and tools. But Norwegian craftsmen were 
pioneers in steambent laminated wood for furniture, so we could 
draw a lot on the same principles. Along with the knowledge of local 
boat builders we managed to get it right and we had a big celebration 
after. Only elastic tree types with long fibres are bendable, but we 
already have a few individual trees that we look after with this 
purpose in mind.

11 The workshop

Feel free to stroll through our workshop but please respect the work 
going on and beware of the overhead crane! This place is usually busy 
with local craftsmen coming to use our prime facilities as most lack 
workshops of their own. There are usually about ten people working 
here during the week, but at weekends there are often workshops with 
double as many participants. If you look down through the central hall 
you can see wood work on many different scales. Along the room are 
different spaces required for different tasks: certain processes require 
strict control of e.g. the indoor climate and air quality. Although the 
building is quite flexible, we also try to confine the most noisy work to 
the hall since many people are working on different projects at the 
same time.

4 Tar rock

This rock has been carefully carved into a kind of sink, sloping towards 
a hole in the middle. Up until WW2 the farmers would make tar here. 
It would take a whole year to prepare enough old pine roots, turf and 
birch skin as all these tasks must be done in different seasons. The 
knowledge needed for this process is extremely specific. You want to 
heat the pine roots just enough to make the resin in the core wood 
melt. This cavity in the landscape is a great spot since you have more 
control of the air. The tar was typically used to protect materials such 
as wood and our stave churches were luckily tarred. Tar has a sticky 
texture and a very particular smell. We host a tar extraction weekend 
every year, so you can come experience it for yourself!

10 Large drying racks

This is the main spot for drying larger pieces of wood as it is easy to 
reach with a small tractor. The racks stand on wooden poles that are 
burned and stuck into drilled holes in the ground. With increasing 
research activity we will probably at one point need more suitable 
spaces for lectures and academic work. We plan to then reuse the 
drilled holes for the fundament of the new building. But this project is 
far from our priority right now, and who knows, perhaps our needs 
will be very different in a few decades!

3 Farmer’s forestry

Our forestry is based on carefully selecting which trees to cut in order 
to improve the life for the remaining ones, the traditional way of 
cultivating a forest. Most trees want light, water and good soil, but a 
pine is much less demanding than an aspen. The forest you are in now 
used to be a spruce plantation. The crowns were so dense that little 
light came through them and not much else grew here. One of the first 
things we did was to cut a lot of these old spruces - they actually 
became roof beams in the workshop. All the different seedlings you see 
spread here naturally and are protected by the large spruces, but in a 
few years we need to cut more of the big trees so that the smaller ones 
can continue to grow. 

5 The axing spot

This clearing in the pine forest is known locally as “the axing spot”. 
After felling a tree, you would pull it here by horse. Here is enough 
space to debark it and shape it roughly with your axe. Fresh material is 
wet and heavy, so you were clever to do this work in the forest. If you 
were building a house, you would adjust the log to the right length 
and form here before assembling it at the building site and precisely 
chisel the pieces to fit together. The timber houses were built with 
fresh wood and the  rough construction would have to dry for a year 
before you could continue on it.

6 Coal pits

Can you spot the three big circular pits next to the stream? They were 
used for burning coal until about 1900. Coal is wood that has been 
heated sufficiently to let go of all water. It will burn much warmer 
than regular firewood and was used for instance to extract iron from 
the soil. Building a coal bonfire was a specialised task that required 
heavy labour, but in return you could use any type of wood. You want 
the core of the bonfire to burn without spreading to the rest, so you 
cover the wood with spruce twigs and clay and make channels for 
regulating air flow. Making coal requires careful attention over several 
days and you want access to water in case the fire gets out of control.

7 Campsite

If you feel like staying, you can bring a tent or a just a sleeping bag 
and spend the night right here. This spot boasts the best view along all 
of the ridge and is where the morning sun hits first. We recommend 
sleeping in between the old pine trees, where you can listen to the 
sound of the trembling broad leaves and practice telling them apart. A 
lot of our members and visitors express a wish to stay here for longer 
periods of time, so we hope to be able to build a simple dormitory here 
in the near future.

9 Young forest

In 2015, this large field was covered in spruce forest. After they cut it 
all down and replanted it, we have made large efforts to help the right 
trees grow here. As you see there is now a mix of different tree types, 
but they are still quite young and fragile. We must carefully curate the 
forest and remove weak or dominant trees. The birch and spruce can 
stay for now but will eventually be sacrificed for the sake of other 
broad leaves. All the 7th-graders in Voss come to help in this work 
twice per year.

8 Gathering place

This constantly changing cluster of floors, walls and roofs is actually 
our testing ground for wood detailing. We can investigate the life span 
of different types of cladding or test the durability of wooden 
fundaments. Someone is always modifying or building something 
here, but this is also the place where we gather for lunch or social 
events. The lumber can have a chat with the cabinet maker, or a 
sawmiller can have a cup of coffee before after delivering material. We 
always enjoy visitors stopping by here - during breaks we have more 
time to explain and discuss. When the weather is nice we host public 
lectures here. The oldest children in Kløve kindergarten bring their 
lunch here every Friday and they make everyone hot blackcurrant 
juice on the bonfire.
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