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4.6 Genetic diversity

Christian Rellstab, Bruno Lauper, Felix Gugerli

•	 New gene conservation units have been designated 
in Switzerland, contributing to the dynamic conser-
vation of genetic resources.

•	 Large stands and extensive gene flow mean that 
Swiss forest trees have a high level of genetic diver-
sity. This is a component of biodiversity and a pre-
requisite for populations to be able to adapt to 
environmental changes and be resilient to extreme 
events.

•	 Changes in genetic diversity and adaptability over time 
should be monitored and analysed, and the findings 
increasingly incorporated into silvicultural strategies. 

Genetic diversity of forest trees
Genetic diversity is considered the cornerstone of biodiversity 
and is a prerequisite for species and populations to be able 
to adapt to changing environmental conditions, thereby 

increasing the resilience of forests to extreme events such 
as drought and pest infestation. A high level of genetic 
diversity is therefore essential if Swiss forests are to continue 
performing their functions in the future.

Most tree species have a high level of genetic diversity 
thanks to large, close-to-nature stands, extensive gene 
flow through pollen and seed dispersal and mostly natural 
regeneration. This is exemplified by the native oaks (sessile, 
downy and pedunculate), which have a similar level of genetic 
diversity in all regions of Switzerland (Rellstab et al. 2016; 
Fig. 4.6.1a). Mixing through natural cross-breeding and 
back-crossing over many generations have increased 
the diversity in this species complex. For example, downy 
oaks, which often hybridise with sessile oaks, have a higher 
genetic diversity than pure stands of sessile or pedunculate 
oaks (Fig. 4.6.1b).

Figure 4.6.1 

a) Genetic diversity of 71 oak stands, measured using heterozygosity (average proportion of individuals with different gene variants at a particu-

lar position in the genome). The size of the circles corresponds to the level of genetic diversity and the colours indicate the oak species. b) The 

box plot summarises the heterozygosity for stands of the same species (bold black line = median, box = range in which the middle 50% of all val-

ues lie; whiskers: maximum or minimum value). Mixed stands: the dominant species makes up a maximum of 80% of the stand.

Source: Rellstab et al. 2016
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Technical advances mean that it is possible to determine 
which part of the genetic diversity influences the adapt-
ability of trees and their offspring to local environmental 
conditions (Gugerli et al. 2016). Studies on Arolla (or Swiss 
stone) pine stands, for example, have shown that the change 
in adaptation-relevant diversity can barely keep pace with 
rapid climate changes (Dauphin  et  al. 2021). Long-lived 
forest tree species with a long generation time are therefore 
at particular risk from climate change.

Protection of genetic resources
As a Forest Europe signatory state and a member of 
EUFORGEN (European Forest Genetic Resources Programme), 
Switzerland has made an international commitment to protect 
its forests’ genetic resources. These resources are conserved 
and promoted through numerous measures including natural 
regeneration (section 4.2) and forest reserves (section 4.9).

Since 2016, Switzerland has also designated 74 gene 
conservation units (GCUs) for seven species, including 
stands of Swiss pine and yew; Switzerland is a main area 
of distribution for the latter two species (Table 4.6.1). GCUs 
are mostly forest reserves in which genetic diversity is 
to be conserved through natural processes. The selected 
populations are autochthonous, have a minimum stand 
size and represent the distribution, the different environ-
mental conditions and – where known – the genetic groups 
of the species (Rudow 2016). In the near future, GCUs are 
to be designated for sycamore, ash, larch, Scots pine and 
sessile, pedunculate and downy oak.

For many tree species Switzerland has seed-harvesting 
stands, i.e. forest stands where seed is obtained to grow 
saplings. These stands were chosen based on criteria such 
as the growth or shape of the parent trees. These criteria, 
combined with the common practice of harvesting from only 
a few parent trees, limit the genetic diversity of planted trees. 
Seed-harvesting guidelines concerning the minimum number 
of parent trees and of seeds per parent tree are needed to 
increase the genetic diversity of the planting material. Seed 
harvesting could also be expanded to include GCUs.

Climate change strategies
Climate change is a reality and will affect Swiss forests 
for a long time to come. The speed at which the climate is 
becoming warmer and at times drier could pose problems 
for long-lived forest trees in particular. Individual adult 
trees can respond to changing environmental conditions 
(plasticity), but the genetic composition of stands changes 
only gradually. Possible action includes promoting a 
high genetic diversity at stand level but also specifically 
encouraging genetic variants whose carriers are adapted 
to warmer and drier conditions. Genetic analyses help 
to quantify genetic diversity and estimate the degree of 
genetic adaptation of a species. They should be given a 
greater role in the development of silvicultural strategies. 

Table 4.6.1 

Gene conservation units in Switzerland. Some areas contain GCUs for 

multiple species.

Species Number of gene 
conservation units

Number of cantons 
involved

Area 
(ha)

Swiss pine 10 6 3122

Beech 13 12 7364

Yew 10 10 1989

Wild 
service-tree

9 8 1363

Spruce 14 11 11 137

Black poplar 5 5 912

European  
silver fir

13 11 7119

Total 62 20 23 901

Source: Nationaler Generhaltungsgebiete-Kataster (NGK), situation at 31.10.2022.
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4.7 Forests in the landscape

Christian Ginzler, Matthias Bürgi, Bruno Lauper

•	 Forest areas in the Alps and on the southern side 
of the Alps continue to expand and small patch-
es of forest in these regions are merging. Howev-
er, growth has slowed. On the Plateau, forest area 
and distribution are stable.

•	 At altitudes of 600 to 1,400m a.s.l., 80% of open 
areas have small structural elements such as indi-
vidual trees and hedges. This contrasts with low-
er altitudes, where over a third of the landscape is 
cleared.

•	 The challenge in the coming decades will be to bet-
ter connect forest areas by means of groups of trees 
and individual trees on open land, thereby enhanc-
ing the ecological infrastructure.

Changes in forest patterns
Approximately a third of Switzerland is forested. The 
pattern of the forest, i.e. the number of forest patches and 
their distribution, has changed. Land Use Statistics show 
that large forest areas have increased since the 1980s, 
although the changes have varied from region to region. 
On the Plateau, both the area and distribution of forests 
have remained very stable due to intensive land use and 
the high demand for land. By contrast, forests in the Alps 
and on the southern side of the Alps have grown in size 
and merged. Forest has been able to expand and encroach 
onto open land at higher altitudes where agriculture has 
been abandoned.

The landscape is characterised not only by the proportion 
and distribution of forest but also, and to a large extent, 
by woodland fragments outside the forest area (Fig. 4.7.1). 
The forest area is often adjoined by structurally rich pieces 
of land featuring copses, hedges and bushes, which are 
of high value both ecologically and in terms of landscape 
aesthetics. Results from the Landscape Monitoring 
Switzerland programme (LABES) show that these transi-
tional zones have been generally diminishing since 1985 
and that the distance between forests and settlements is 
becoming ever smaller due to the expansion of the latter 
(FOEN/WSL 2022).

Forests and trees as part of the ecological 
infrastructure
Woody elements in the landscape are key components 
of the ecological infrastructure. These small structures, 
such as single trees, rows of trees and forest edges, act 
as stepping stones forming links within the landscape. 
Analyses of the Swiss topographic landscape model (TLM) 
reveal that many parts of Switzerland are well supplied 
with such features (swisstopo 2023). Thus, 80% of open 
land at altitudes between 600 and 1,400m a.s.l. includes 
woody elements. Above 1,400m  a.s.l., woodland frag-
ments are less important to the integrity of the ecological 
infrastructure. By contrast, at altitudes below 600m a.s.l., 
where agriculture is more intensive, over a third of the land 
is cleared and offers scope for structural improvements.

Figure 4.7.1 

Large parts of the open countryside, as here near Bärschwil (SO), are 

interspersed with woody elements and are thus well interconnected. 

Photo: Simon Speich
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4.8 Endangered species

Andrin Gross, Silvia Stofer, Timothy Thrippleton

•	 Red Lists form the basis for assessing the threat 
situation for forest species. They show a stable to 
slightly positive trend in the number of endangered 
forest species.

•	 Swiss forests are species-rich and are home to a 
large number of rare and endangered species.

•	 Against the backdrop of future challenges such as 
climate change and energy supply, targeted mon-
itoring programmes for rare species are vital for 
identifying negative developments at an early stage.

Basis for forest species protection
In the past decade, new and revised Red Lists have 
provided an important basis for the promotion of forest 
species. The synthesis report on the Swiss Red Lists 
published to date shows that, in the case of plants, the 
proportion of endangered species in forests is relatively 
low compared with other habitats, at around 13% (FOEN 
and InfoSpecies 2023). However, as Switzerland’s forests 
are species-rich, they are home to the most endangered 
species in absolute numbers (Gubler et al. 2020). Of the 
forest communities, 41% are classed as endangered on the 
Red List (Delarze et al. 2016), with those in moist and open 
forest areas particularly at risk. While moist forests have 
declined as a result of land development and drainage, 
open forest structures have been decimated for other 
reasons: discontinuation of timber harvesting e.g. from 
forest pastures, the change to high forest management, 
an increase in growing stock due to reduced harvesting, 
excessive nitrogen deposition and the suppression of open 
pioneer and old-growth phases. 

The first Red List of jewel beetles, longhorn beetles, flower 
chafers and stag beetles painted a worrying picture of the 
threat facing these insects (Monnerat et al. 2016). Of the 
256 predominantly wood-dwelling beetle species, almost 
half (118) were endangered, with another 47 considered 
potentially endangered (18%). The species assessed are 
only a small proportion of the 1,700 or so beetle species 
that rely on deadwood (Lachat et al. 2019).

Deadwood is very important for forest biodiversity 
(section  4.5), with no fewer than a third of all forest 
species dependent on it, in particular beetles and around 
2,700  species of fungi (Lachat  et  al. 2019), as well as 
birds, bats, amphibians, mosses and lichens. Many of the 
endangered species have specific quality requirements in 
terms of the host plant, the stage of decomposition or the 
position of the deadwood (upright or lying). One example 
is the great capricorn beetle (Cerambyx cerdo) (Fig. 4.8.1). 
Now threatened with extinction, it needs very old oaks with 
dying and dead wood, which are often unavailable in suffi-
cient quantities in managed forests (FOEN and InfoSpecies 
2023). As well as the lack of deadwood in some regions, 
species diversity is adversely affected by the reduced 
size of areas containing special forest communities, open 
stands and stands in the old-growth stage.

Figure 4.8.1 

The great capricorn beetle is at risk of extinction in Switzerland. 

It lives on very old oaks, which are rarely found in managed forests. 

Photo: Beat Wermelinger
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New risk factors
Based on the available data, it is difficult to assess how the 
threat situation has evolved over the past decade. Swiss 
Biodiversity Monitoring (BDM) shows a slightly positive 
trend for a number of forest species, specifically snails, 
mosses and vascular plants (Birrer et al. 2022; section 4.1). 
However, no conclusions can be drawn from this about 
endangered species. Revised Red Lists have been 
published for mosses, plants and birds (Knaus et al. 2021, 
Bornand et al. 2016). These indicate only minor changes 
for birds and vascular plants. While a positive trend has 
been detected for mosses, this has not yet been confirmed 
owing to methodological uncertainties. 

The greatest threats to biodiversity come from energy 
supply developments (Lachat  et  al. 2019) and climate 
change (Pluess et al. 2016). Growing demand for wood 
as an energy source (section 6.7) could negatively impact 
the amount of old growth and deadwood in forests. Inte-
grated efforts to promote deadwood in close-to-nature 
forest management are therefore vital for biodiversity 
(section  4.5). Climate change, meanwhile, is resulting 
in more frequent extreme events such as droughts and 
storms and more disturbances in forests (section  2.5). 
These can have a positive effect on biodiversity, for 
example by creating a mosaic of different succession 
stages on disturbed land and so enhancing habitat diver-
sity. However, climate change is increasingly affecting the 
foundations of life for many species and further increasing 
the extinction risk for endangered species (IPBES 2019b). 
Against this backdrop, monitoring programmes such as 
the NFI, BDM and the monitoring of structural and species 
diversity in Swiss natural forest reserves are becoming 
ever more important. By helping to track the development 
of forest biodiversity, they act as an early warning system 
for negative trends.

Conservation measures and monitoring 
Close-to-nature forest management (section  4.3), the 
designation of forest reserves (section  4.9) and other 
targeted measures can strategically promote forest 
biodiversity. Funding has been available for this since 
2008 under the programme agreements between the 
Confederation and cantons (Stadler und de Sassi 2021). 
Outcome evaluations show that these measures are having 
a marked impact, especially for rare species in open forests 

and for deadwood beetles (Bühler und Roth 2021). In the 
canton of Geneva, for example, tree fungi such as the crit-
ically endangered flame shield (Pluteus aurantiorugosus) 
(Fig. 4.8.2) have been given a boost by the placing of tree 
trunks (FOEN and InfoSpecies 2023). InfoSpecies’ Open 
Forest Action Plan is also a major step towards promoting 
endangered species (Imesch  et  al. 2020). It includes 
an online tool that assists both forestry agencies and 
cantonal officials responsible for forest biodiversity with 
planning and implementing nature conservation measures 
in forests. A further instrument is cantonal planning to 
establish a series of protection and connectivity areas 
(FOEN 2021a), intended to create space for long-term 
biodiversity conservation.

There is also a virtual data centre providing cantons 
with a comprehensive analysis of current and target 
habitat status. These new planning tools help to promote 
successful and effective nature conservation planning at 
cantonal level.

Figure 4.8.2 

The flame shield fungus lives on decayed stems of broadleaved trees 

in alluvial forests. In the canton of Geneva, it has been given a boost 

by the placing of tree trunks. Photo: Julia Jenzer
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4.9 Forest reserves

Martina Hobi, Harald Bugmann, Martin Gossner, Thibault Lachat, Bruno Lauper

•	 In 2022, the proportion of forest reserves within the 
total forest area reached 7.3%, meaning that the 
Forest Policy target of 10% reserve area by 2030 
was already almost three-quarters achieved. 

•	 Natural forest reserves have a positive impact on 
the number and distribution of deadwood-depend-
ent species, with the number of endangered fungi 
species higher in reserves than in managed forests.

•	 In the designation of future forest reserves, even 
greater consideration is to be given to the promotion 
of National Priority Species and Habitats and a bet-
ter connected spatial distribution of reserve areas.

Status of forest reserve policy 
In the 2001 Forest Reserve Policy Guidelines and the 
Forest Policy 2020, the Confederation and cantons have 
set themselves qualitative and quantitative targets for the 
designation of forest reserves. They also remunerate forest 
owners for this public good. Switzerland has two types of 
forest reserve: natural forest reserves (NFRs), in which no 
forest management at all takes place, and special forest 
reserves (SFRs), in which habitats for selected animal 
and plant species are created and specifically promoted 
through targeted interventions. Both types of reserve serve 
to promote biodiversity, while NFRs also help to safeguard 
natural ecological processes. The Confederation and 
cantons intend to designate 10% of the forest area as 
reserves by 2030, with NFRs and SFRs making up 5% 
each. In 2022, according to surveys by the Federal Office 
for the Environment (FOEN), NFRs accounted for 4.16% 
of the national forest area and SFRs for 3.18% (FOEN 
NFE Controlling), bringing the total proportion of forest 
reserve to 7.3%. Just 20 years ago, forest reserves made 
up only around 2.5% of the forest area. In this respect, the 
federal and cantonal forest reserve policy has been very 
effective so far, although distribution varies from region 
to region (Fig. 4.9.1), with fewer protected forest areas on 
the Plateau than in the Jura, the Pre-Alps and the Alps. 

While the forest reserve policy’s quantitative targets are 
achievable by 2030, meeting the qualitative goals will be 
a greater challenge. In forest reserves, common forest 

communities are well represented in terms of the share 
of the area they occupy compared with their overall 
occurrence nationwide. However, the reserves still fall 
well short when it comes to National Priority Habitats 
particularly worthy of conservation, especially those with 
moist conditions (Steiger 2014). Nonetheless, there has 
been success in promoting National Priority Species, 
with the designation of SFRs for the capercaillie and the 
middle spotted woodpecker. Both are considered umbrella 
species, whose conservation benefits many other animal 
and plant species in the same habitat. 

The size of forest reserves has also seen significant progress 
in the past decade. With 39 designated large reserves in 
2022, the original target of at least 30 large forest reserves 
of over 500 hectares has already been exceeded. However, 
here too there are big regional variations. On the Plateau 
especially, creating large reserves is harder because forest 
areas tend to be more fragmented and wood harvesting is 
more attractive owing to better accessibility. Most large 
reserves are located in mountainous and difficult-to-reach 
areas. That said, there have been some major successes 
even on the Plateau, with the establishment of the Sihlwald 
Nature Discovery Park in the canton of Zurich and the 
Parc du Jorat in the canton of Vaud. Most reserves are 
relatively small, however, averaging 43 hectares in size. 
Having a mix of small and large reserves is important: 
small reserves represent the diversity of habitats, while 
large reserves allow natural forest development and 
conservation measures at landscape level. In addition, 
forest reserves function as ecological core areas which 
are crucial for nationwide habitat connectivity.

Insights from natural forest reserves 
Long-term monitoring of natural forest reserves (NFRs) 
provides insights into how forests develop naturally without 
anthropogenic influences (Fig. 4.9.2). Since observations 
began in the 1950s, the growing stock of living trees and 
the amount of standing deadwood as well as the number 
of habitat trees have increased significantly in most NFRs 
(section 4.5), as the protected forests develop into natural 
forest. The total amount of carbon stored in NFRs also 
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continues to rise. Species dependent on old growth and 
deadwood benefit accordingly (Roth in prep.). The species 
diversity of wood-dwelling beetles and fungi is higher here 
than in nearby managed beech forests, and habitat quality 
for wood-dwelling species improves the longer NFRs are 
not managed or used. The diversity of different species 
communities is also higher than in managed forests, with 
more endangered fungi species observed in the NFRs.

Conservation measures in special forest reserves
Special forest reserves (SFRs) are characterised by 
silvicultural interventions to promote biodiversity. They 
also seek to conserve and promote historical forms of 
management such as coppices, wooded pastures and nut 
orchards. Many light- and warmth-demanding species rely 
on such open forests, having experienced a sharp dete-
rioration in their environmental conditions in the second 
half of the 20th century (Imesch et al. 2020). In SFRs, 
gradually opening pine forests can help boost various 
butterfly, reptile and orchid species, while in coniferous 
forests in the Alpine regions, special efforts can be made 
to maintain open structures such as clearings, which are 
important for species like grouse to thrive. Since 2015, 
several thousand hectares of SFR have been established 
for capercaillie, for example. Gene conservation units can 
also be set up in SFRs for selected native secondary tree 
species whose protection requires targeted silvicultural 
interventions (section 4.6). 

Figure 4.9.1 

Proportional area of natural forest reserves and special forest reserves 

in the production regions and in Switzerland as a whole, 2022.
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The Scatlè natural forest reserve near Brigels (GR) has plenty of 

deadwood and natural regeneration. Photo: Gilbert Projer, WSL
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4.10 Forest breeding birds

Alex Grendelmeier, Kurt Bollmann, Pierre Mollet, Timothy Thrippleton

•	 The populations of most forest bird species have 
developed positively over the past decade.

•	 However, a few species, such as the wood warbler 
and the grey-headed woodpecker, have become 
rarer. These species are habitat specialists, so their 
decline indicates a lack of suitable habitat.

•	 The intensification of management with short-
er rotation periods and the increasing demand for 
energy wood could jeopardise the positive trend.

Populations of forest bird species
Bird population numbers are used in environmental 
monitoring as an indicator for biodiversity status and 
development. This is because birds are widespread, can 
be recorded easily and react strongly to environmental 
changes. 

The Swiss Ornithological Institute calculates the Swiss Bird 
Index SBI® based on the population trends of breeding bird 
species (Knaus et al. 2022). The SBI® Woodland sub-index 
summarises the trends for 56 native forest bird species. It 
includes all species that breed mainly in forests and that 
have bred in Switzerland at least once in nine out of ten 
consecutive years since 1990. 

The SBI® Woodland shows that populations of forest bird 
species have developed positively since 1990 and espe-
cially in the past decade (Fig. 4.10.1). As well as generalists 
such as the great tit, which is not limited to a particular 
habitat, all woodpecker species except the grey-headed 
woodpecker (Picus canus) have shown positive trends. 
Woodpecker holes also benefit other cavity-nesting birds 
such as the stock dove (Columba oenas) and the Eurasian 
pygmy owl (Glaucidium passerinum).

While the SBI® Woodland does not allow any conclu-
sions to be drawn about trends in endangered breeding 
bird species, even some forest bird species are seeing 
their populations decline, suggesting a lack of suitable 
habitats. The capercaillie (Tetrao urogallus), for example, 

requires undisturbed, open coniferous stands, while the 
wood warbler (Phylloscopus sibilatrix) prefers old, closed 
broadleaved stands with a minimal shrub layer. Diverse or 
traditional management systems such as wooded pastures 
in combination with forest reserves lead to greater species 
diversity.

The positive population development of many forest bird 
species is the result of rather extensive forest manage-
ment in recent years, the increase in forest reserves and 
the promotion of old growth and deadwood in managed 
forests. However, growing demand for construction timber 
and energy wood and a shortening of rotation periods 
threaten to reverse the current favourable population 
trends for many species. 

Figure 4.10.1

Average population development of 56 forest bird species according 

to the SBI® Woodland (green line; green area = 95% confidence 

interval). For example: a value of 120 means that the population in the 

year in question was 20% above the 1990 value. The pie chart shows 

the number of species that have increased (33) and decreased (10) in 

population, and those where there is no clear trend (13).
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In the mountains, forests perform a vital protective function 

for people and infrastructure: Protection forest near Vals (GR).
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forest area has low levels of regeneration, compared with 
19% in the Pre-Alps, 34% in the Alps and 41% on the 
southern side of the Alps. 

There are a variety of reasons for the sharp rise in the 
proportion of protective forest with little regeneration 
(section 4.2), for example reduced light availability due to 
increasing forest density and the continuing high level of 
browsing of young trees by deer and chamois. The results 
of NFI5 (2018–22) found that the top shoot of 18% of young 
trees in protective forests, i.e. almost one in five trees 

between 10cm and 129cm tall, had been eaten off in the 
previous year (Abegg et al. 2023). On the southern side of 
the Alps, 29% of young trees had been browsed. Particularly 
affected are fir (31%), maple (24%) and oak (25%), three key 
species for the future in terms of climate change adaptation.

Climate-adapted protective forest
The rapid advance of climate change poses new chal-
lenges for protective forests and their management. 
Tree species that play a key role in protective forests are 
increasingly suffering from heat and drought stress. Also, 

Figure 5.1.2 

Proportional degree of regeneration cover in protective forests in NFI5 (2018–22), NFI4 (2009–17) and NFI3 (2004–06) in the five production 

regions and in Switzerland as a whole.
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climate change combined with an expansion of growing 
stock in some areas increases the risk of large-scale 
disturbances such as windthrow, bark beetle infestation or 
forest fires. To ensure that protective forests can continue 
to provide the required protection, their adaptation to the 
changing climate must be supported and their resilience 
enhanced. Regeneration cutting, for example, can increase 
the availability of light in dense and structurally uniform 
protective forest stands and promote natural regeneration, 
while also countering the trend towards single-layered 
stands. Interventions must promote tree species diversity 
in general and future-adapted tree species in particular 
(oak in beech stands or fir in spruce stands), e.g. through 
natural regeneration and possibly also through planting. 
It is also important to minimise the impact of ungulate 
browsing on young trees so that they can grow to matu-
rity. Disturbances reduce the protective effect of forest in 
some areas as a result of trees dying or large gaps being 
formed in the protective forest. Targeted encouragement 
of advance regeneration enables reforestation after wind-
throw and/or beetle infestation to take place more quickly 
because new trees are already present under the main 
stand. If, in addition, standing or lying dead trees are left 
in situ, a residual protective effect against avalanches and 
rockfall is maintained. In the longer term, this measure 
leads to better forest regeneration as decayed wood forms 
a favourable seedbed (Fig. 5.1.3).

Figure 5.1.3 

Protective forest above Bonaduz (GR). Diverse stands with sufficient 

light, a variety of tree species and deadwood enhance the forest’s 

resilience. Photo: Peter Bebi
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5.2 Drinking water 

Barbara Allgaier Leuch, Sabine Braun, Katrin Meusburger, Simon Tresch, Miriam Reinhardt, Peter Waldner, Oliver Wolf

•	 The groundwater from forest areas is usually of 
such good quality that it can be fed into the drink-
ing water network without further treatment.

•	 Levels of nitrate leaching from forest soils have 
hardly changed in the past decade. However, they 
can be high in some localities, indicating an exces-
sive nitrogen load.

•	 In order to lower nitrate concentrations in seepage water 
and thus in drinking water from forest areas, nitrogen 
deposition from the air must be reduced. Silvicultural 
measures that strengthen forests’ resilience can also 
reduce the risk of nitrate leaching after disturbance 
events.

As the structure of the Forest Report is based on the 
Forest Europe criteria for sustainable forest management 
in Europe (Forest Europe 2020), the role of forests in 
supplying clean drinking water is dealt with in the chapter 
on protective forest. In Switzerland, forests from which 
drinking water is extracted are not designated as protec-
tive forests. The term ‘protective forest’ is reserved for 
forest areas that protect people or physical assets from 
natural hazards (section 5.1).

Drinking water protection in forest areas
Around one billion cubic metres of water are fed into the 
drinking water network every year, 20% of which comes 
from lakes and 80% from groundwater (SVGW 2023). 
Groundwater from forested catchment areas is generally 
of such good quality that it can be used as drinking water 
without treatment (FOEN 2019b). The first reason for this 
is that fertiliser and pesticide use is generally prohibited 
in forest management. Exemptions are granted only for 
individual, clearly defined situations, e.g. treating round 
stack wood at storage sites with insecticides for bark 
beetle (Annexes 2.5 and 2.6 to the Chemical Risk Reduc-
tion Ordinance of 18 May 2005, ORRChem, SR 814.81). 
Secondly, the usually permanently dense forest vegetation 
and the generally undisturbed forest soil absorb a consid-
erable proportion of the pollutants deposited via the air, 
preventing them from reaching the groundwater.

The cantons are required to determine zones around 
groundwater wells to protect drinking water from immediate 
hazards (Article 20 of the Federal Act on the Protection 
of Waters of 24 January 1991, WPA, SR 814.20). These 
groundwater protection zones entail restrictions on use. 
For example, in forests, in protection zones S1 (catch-
ment zone), S2 (inner protection zone) and Sh (protection 
zone with high vulnerability), round stack wood lying at 
storage sites cannot be treated with insecticides (Annex 
2.5 ORRChem).

An analysis of the National Forest Inventory (NFI) data 
shows that groundwater protection zones covered an 
area of almost 250,000 hectares in Switzerland in 2022 
(Abegg et al. 2023). About half of this was in forests, and 
half on open land. As forests cover only around a third 
of the country’s surface area, the relative proportion of 
groundwater protection zones in forests (around 10% of 
the total forest area) is significantly higher than on open 
land (4%). This is not surprising as water supply compa-
nies favour forested areas, where the groundwater is high 
quality and so the costs of obtaining drinking water are 
significantly lower. However, restrictions on use can mean 
additional costs or reduced yields for forest managers. 

Nitrate leaching from forest soils
Nitrate concentration is an important factor in assessing 
drinking water quality. Where levels are elevated, risks to 
human health cannot be ruled out (Rohrmann et al. 2021). 
Drinking-water intake facilities in agricultural areas usually 
contain higher levels of nitrate than those in forest areas. 
Groundwater from agricultural areas is therefore often 
mixed with water from forest areas to reduce the nitrate 
content. Nitrate concentrations can also be elevated in 
forests, especially where there is high nitrogen deposition 
from the air, which largely originates from agriculture 
(section  2.1). If the nitrogen load is excessively high, 
nitrate is leached out of the forest soil (CLRTAP 2017b, 
Bobbink et al. 2022). This can lead to nutrient loss and 
thus to soil acidification (section 2.2) as well as to nitrates 
entering the groundwater.
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Groundwater quality is influenced by seepage in forest 
soils. Long-term measurements from 2002 to 2022 on 
Long-Term Forest Ecosystem Research (LWF) and Inter-
cantonal Forest Observation Programme (WDB) study sites 
found that the annual maximum nitrate concentrations in 
seepage water exceeded the limit value of 25 milligrams 
per litre applicable to groundwater at 69% of the sites and 
in 26% of the samples (Fig. 5.2.1). As mixing and denitri-
fication during seepage dilute nitrate concentrations, the 
maximum values in the groundwater were only above the 
limit at approximately 2% of the forest monitoring sites of 
the National Groundwater Monitoring (NAQUA) programme 
(FOEN 2023b). The average nitrate concentration was 4 to 
8 milligrams per litre (FOEN 2019b, FOEN 2023b).

There is a clear correlation between high nitrogen 
deposition from the air and the nitrate concentrations in 
seepage water (Waldner et al. 2019, Braun et al. 2020A). 
Both nitrogen deposition and nitrate concentrations in 
seepage water in forest areas declined slightly in the 
early 2000s, since when they have remained at a high 
level (Fig. 5.2.1; Thimonier et al. 2019). Soil properties, 
tree species composition and forest management 
type also influence the extent of nitrate leaching 
(Waldner et al. 2019, Braun et al. 2020a). For example, 
experiments in the USA and in European countries 
(Hegg et al. 2004) as well as observations in Switzerland 
(Schleppi et al. 2017, Braun et al. 2020a) have shown that 
logging or a severe disturbance of the tree population 
(e.g. due to windthrow or bark beetle infestation) can 
trigger a sharp increase in nitrate leaching for up to five 
years after the event.

Improving drinking water quality
The legal protection of forest in terms of its spatial extent 
and as a close-to-nature community also includes drinking 
water protection. Forest managers can take voluntary 
measures to improve the quality of drinking water or reduce 
the risk of contamination, for example by increasing the 
proportion of broadleaves in forest stands with unnaturally 
high levels of conifers and using only biodegradable fuels 
and lubricants in forestry operations (Blattert et al. 2012). 
Some forest owners have entered into contractual 
agreements with water supply companies concerning the 
provision and financing of such services (Godi 2020).

Climate change poses new challenges for drinking water 
protection in forest areas as it triggers more disturbances 
that increase nitrate leaching on land with high nitrogen 
deposition. Results from the WDB show that beeches 
in these areas were less able to withstand dry periods 
in summer (Braun et al. 2021), spruces were more likely 
to die (Tresch et al. 2023) and both species were more 
susceptible to storms (Braun  et  al. 2023b). Reduced 
nitrogen deposition from the air and forest management 
that boosts tree populations’ resistance and resilience to 
disturbances and that helps forests adapt to the changing 
climate can ensure low nitrate concentrations in seepage 
water and thus also in drinking water from forest areas.

2005 2010 20202015

Source: Simon Tresch (IAP), Katrin Meusburger (WSL)
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Annual maxima from the monthly measurements of nitrate concentra-

tion in seepage water on 45 WDB sites and eight LWF sites from 2002 

to 2022. The nitrate concentration considered is that of the deepest 

soil water measurement at each site.
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Hiking trails on the Uetliberg (ZH): Forests, especially those near towns 

and cities, offer space for recreation and well-being.

Photo: Roland Olschewski
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6 Social Economy
Roland Olschewski, Clémence Dirac Ramohavelo

The forestry and wood industries provide a wide range of services for 

the Swiss economy and public. Equally, people and the economy greatly 

influence the use of forests and wood resources. The growing demands 

placed by the population on private and public forest owners and on forest 

multifunctionality have both advantages and disadvantages. On the one 

hand, additional sources of income become available, for example through 

carbon storage certificates. On the other hand, there may be trade-offs 

if multiple forest ecosystem services need to be provided simultaneously, 

e.g. raw wood production, recreational opportunities and protection against 

natural hazards. A further complicating factor is climate change, the effects 

of which require investments in forest adaptation. The increasing use of 

natural resources as part of the energy transition is also a challenge for 

forest management. Better cross-sector coordination and integration of 

policy is required to address this situation.	
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6.1 Forest ownership

Matthias Biolley, Claire-Lise Suter Thalmann 

•	 Some 71% of the forest area is in public owner-
ship, with 3,400 owners holding an average of 
265 hectares. The remaining 29% is held by over 
248,000 private individuals, each owning an aver-
age of 1.5 hectares of forest.

•	 For private forest owners, non-material values are 
often just as important as the material benefits of 
forest management, if not more so.

•	 Restructuring means that the number of forest enter-
prises will tend to decrease, with the average size of 
the remaining enterprises increasing.

Forest owners
Swiss forests are freely accessible to everyone by law. 
People are therefore often unaware that every forest is 
owned by somebody. The total forest area in 2021 was split 
between 248,000 private and public owners, of whom 99% 
were private forest owners (PrFOs) (Fig. 6.1.1; FSO 2022a). 
PrFOs mainly own small forests of less than 50 hectares. 
Indeed, the average holding is just 1.5 hectares. 

The remaining 3,400 or so public forest owners (PuFOs) 
own 71% of the forest area and are responsible for 64% of 
wood use. Their holdings are significantly larger than those 
of PrFOs, averaging 265 hectares. However, the ownership 
situation varies from canton to canton. In the canton of 
Appenzell Ausserrhoden, 77% of forest is privately owned, 
compared with just 9% in the canton of Valais.

In Switzerland as a whole, 42% of publicly owned forest 
belongs to political communes and 41% to citizens’ 
communes (Bürgergemeinden). These two types of 
structure hold almost 750,000 hectares of forest, 59% of 
Switzerland’s total forest area (FSO 2022a). Just over 5% 
of the area is owned by the Confederation and cantons 
while just under 7% belongs to other PuFOs. The distri-
bution and number of forest owners have barely changed 
in the past decade.

Owners’ attitudes to their forest
Owners have differing attitudes towards their forest. A 2018 
study established a typology of private and public forest 
owners (Walker and Artho 2018). This found that 35% of 
PrFOs generally do not use their forest for a particular 
purpose. Wood harvesting is the focus for 21% of PrFOs. 
They value a healthy and stable forest that produces wood, 
and tend to live and work in rural areas. Other groups 
prioritise forest tending. They can be categorised as nature 
conservationists (11%) and those who want to contribute 
to the common good (16%). When it comes to harvesting, 
these PrFOs focus on energy wood for their own use.

PuFOs’ primary objective is a healthy and stable forest 
(Walker and Artho 2018). Wood production is the main 
priority for corporations, while services that benefit the 
public, such as biodiversity or drinking water protection, 
are more important for political and citizens’ communes. 

Among PrFOs, 64% managed their forest themselves, 
while 16% left it unmanaged. In many cases, non-material 
values were just as important for PrFOs as the material 
benefits of forest management, if not more so. Among 

Figure 6.1.1 

Distribution of Switzerland’s forest area (in % and hectares) by  

ownership type, 2021.

Source: FSO 2022a
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PuFOs, 55% managed their forest themselves via members 
of the organisation or their own forest enterprise, while 8% 
did not manage the forest at all (Walker and Artho 2018). 

Structural change in forest enterprises
In 2021, 2,360 forest owners had their forests managed 
by 656 forest enterprises. The total area managed was 
around 795,000 hectares, or 63% of the Swiss forest area 
(FSO 2022a). The term ‘forest enterprise’ was redefined 
in 2015 when the Swiss Forestry Statistics were revised. 
Accordingly, a management unit is considered a forest 
enterprise if it:
•	 holds rights of ownership or disposal over the managed 

forest area for more than one year,
•	 has a certain minimum productive forest area (Jura 

≥ 200ha, Plateau ≥ 150ha, Pre-Alps ≥ 250ha, Alps and 
southern side of the Alps ≥ 500ha),

•	 keeps consolidated accounts.

The majority of forests managed by forest enterprises are 
in public ownership. Forests whose management is not 
organised by a forest enterprise (small public and private 
forests) are usually managed by a private forestry service 
company.

If they are to remain economically viable in the future, 
forest enterprises will need to organise themselves more 
efficiently than hitherto and merge into larger management 
units. The size of Swiss forest enterprises has grown by 
an average of 8% over the past seven years (FSO 2022a), 
mostly as a result of mergers between existing enterprises. 
However, the total area managed by forest enterprises 
has not increased. The management structures for small 
forests of less than 50 hectares have barely changed either. 
However, in view of the need to adapt forests to climate 
change, it would be advantageous if small forest owners 
were to organise themselves into larger and more profes-
sional operating units or join existing forest enterprises 
that can implement the silvicultural measures required by 
changing conditions more expertly and cost-effectively.

Figure 6.1.2 

Objectives of private forest owners in the use of their forest.
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Source: Walker and Artho 2018
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6.2 Economic importance of the forestry and wood industries

Franz Murbach

•	 The production volume and output of the forestry 
sector have fluctuated over the past decade. Since 
2021, timber prices have risen for the most part, 
owing to supply problems caused by the pandem-
ic and the additional demand triggered by the war 
in Ukraine.

•	 The gross value added of the forestry and wood 
industries in 2020 was CHF 4.9 billion, equivalent 
to 0.7% of Switzerland’s gross domestic product.

•	 Forestry’s share in cantonal economic output differs 
from canton to canton, and is determined in particu-
lar by the size and topography of the forest area.

Economic developments
The Swiss forestry and wood industries produced goods 
and services worth CHF 12.7 billion in 2020, generating 
gross value added of CHF 4.9 billion, equivalent to 0.7% 
of Switzerland’s gross domestic product (FSO 2022b). 
Value added in the wood processing industry rose steadily 
between 1998 and 2008, since when it has fluctuated 
between CHF 3.5 billion and CHF 3.8 billion. The paper and 
cardboard industry contracted sharply until 2015 and has 
since stagnated (Fig. 6.2.1). Storm Lothar in late 1999 led 
to excess supply on the wood market. Since then, the gross 
value added of the forestry sector has increased, totalling 
around CHF 0.4 billion per year over the past decade and 
exceeding this value in 2014, 2018 and 2021. From 2014 
to 2020, round stack wood prices fell by 12%, while prices 
for energy wood rose by 4%. From 2020 to 2022, prices 
for raw wood and sawn timber also rose sharply, up by 
20% and 27% respectively (FSO 2023). The post-pandemic 
economic recovery and the war in Ukraine have had a 
significant impact on the wood markets. The timely supply 
of commercial timber and energy wood is a challenge for 
the entire wood industry, as the characteristics of wood 
as a resource mean that it is not possible to respond to 
a short-term increase in demand on a just-in-time basis. 
Months or even years can elapse between harvesting, 
sawing, drying and processing.

Diversification and specialisation of forestry production
The composition of Swiss forestry output has changed 
since 1990, reflecting a radical transformation (Fig. 6.2.2). 
Non-forestry ancillary activities have increased, suggesting 
a diversification of forestry units, in the area of wood 
processing for example. Services provided by special-
ised companies for forest owners (such as logging) have 
become increasingly important, especially since Storm 
Lothar. The share of stemwood in production has fallen 
sharply in the past decade, while energy wood has gained 
in importance (section 3.2, section 6.7). The net increase 
in the value of standing growing stock in economically 
viable forests is influenced in particular by differing trends 
in raw timber prices and harvesting costs (excluding 
protected forests and uneconomical forests in which the 
harvesting costs would exceed any proceeds from timber 
sales). These changes affect the value of the standing 

Figure 6.2.1 

Gross value added of Switzerland’s forestry and wood industries, at 

current prices, and share of Swiss gross domestic product.
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Sources: FSO 2022b, FSO 2022c
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growing stock (section 1.2). The volume of growing stock 
(economical, uneconomical and protected stock) in Swiss 
forests increased from 380 million cubic metres in 1990 to 
almost 440 million cubic metres in 2021 (FSO 2022c). By 
contrast, the value of standing growing stock fell sharply 
from almost CHF  20  billion to less than CHF  7  billion 
during this period, mainly owing to the continuous rise in 
harvesting costs over this time. With timber prices fluctu-
ating over the years, these costs have resulted in a lower 
overall valuation.

Economic importance of forestry
Forestry’s share in cantonal economic output differs from 
canton to canton (Fig. 6.2.3). In the canton of Jura, the 
forestry sector accounted for just under 0.3% of gross 
value added in 2020, while the share was significantly 
lower in predominantly urban cantons such as Basel-Stadt 
or Geneva. The low values in the cantons of Glarus and Uri 
show that the value of the wood produced does not cover 

the input costs every year, as the Alpine topography makes 
forestry and logging very costly. However, a general point 
to bear in mind is that, as well as the statistically recorded 
wood production, forests provide numerous unrecorded 
ecosystem services ‘free of charge’ (section  3.4). The 
national accounts therefore do not fully reflect the actual 
socio-economic importance of forestry. 

Figure 6.2.2 

Share of forestry output, at current prices.

Source: FSO 2022c
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6.3 Economic situation of forest enterprises

Matthias Biolley, Janine Schweier 

•	 Overall, the economic situation of forest enterprises 
has hardly changed over the past decade.

•	 There are enterprises in all forest zones that man-
age the forest at a profit. On average, however, the 
financial result is negative. 

•	 Adapting forests to climate change and the increas-
ing frequency of extreme climatic events pose a 
major challenge for forest enterprises. The key 
levers for sustainable operations are cost reduc-
tion and valorisation of ecosystem services.

Costs, revenues and financial results
Swiss forest enterprises have recently seen a slight 
improvement in their overall financial performance, 
largely due to the significant rise in timber prices since 
2021. Overall, the economic situation of forest enterprises 
has hardly changed over the past decade. Enterprises are 

faced with high costs on the one hand and generally low 
timber revenues on the other (FOEN 2022c). 

According to the Swiss Forestry Statistics, the costs 
of forest enterprises in Switzerland totalled around 
CHF 590 million in 2021 while revenues amounted to around 
CHF  583.5  million, meaning a loss of CHF  6.5  million. 
Despite the negative result, this was a significant improve-
ment. Between 2010 and 2020, the average annual loss 
was more than CHF 41 million (FSO 2022a).

The 2021 key figures from the Swiss Forest Enterprise 
Network (FEN) – a sample of 160 selected forest enter-
prises – show how varied the financial situation of forest 
enterprises is (Bürgi  et  al. 2021). The highest forest 
management costs in Swiss francs per solid cubic metre 
of wood (CHF/scm) were in the Alps, at CHF 184/scm, and 

Figure 6.3.1 

Scatter plot of the operating results of forest enterprises in the Forest Enterprise Network by forest zone, 2021.
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the lowest in the Jura, at CHF 89/scm. Revenues per solid 
cubic metre, including public funding, were also highest in 
the Alps (CHF 165/scm) and lowest in the Jura (CHF 91/scm).

In terms of results per hectare, the management costs 
and revenues were highest on the Plateau (CHF 1,031/ha 
and CHF  942/ha respectively). The lowest costs and 
revenues were in the Alps (CHF 366/ha and CHF 328/ha 
respectively). This can be explained by the fact that the 
intensity of use (in scm/ha) is significantly lower in the 
mountains than on the Plateau. The average result from 
forest management in the Jura was CHF 11/ha, compared 
with CHF – 89/ha on the Plateau. In the Pre-Alps and 
the Alps, the results were CHF – 24/ha and CHF – 38/ha 
respectively.

The services provided by forest enterprises, such as 
tree surgery, guided tours and looking after third-party 
woodland, had a positive impact on the operating results 
(CHF + 12/ha). Conversely, the sale of material goods 
(woodchips, wood processing, Christmas trees, etc.) had a 
negative impact (CHF – 7/ha). The average financial result 
for all operations (including forest management, material 
goods production and services) was CHF – 29/ha.

The results of FEN forest enterprises varied widely even 
within the same forest zone (Fig. 6.3.1). This indicates 
that financial results are not solely determined by natural 
factors such as topography.

Explanatory factors and revenue items
The high costs are mainly down to staff and machinery, 
which in many enterprises are not optimally tailored to the 
operating conditions. Enterprises on the Plateau have the 
highest staff density per hectare of managed forest, while 
those in the Alps have the lowest, partly due to the lower 
intensity of use in the mountains. As a rule, the proportion 
of work carried out in house is also higher for an enterprise 
with more employees and machinery, as the enterprise 
usually endeavours to make full use of its own resources 
(Bürgi and Pauli 2016). Specifically when harvesting wood, 
this leads to the use of suboptimal and therefore more 
expensive harvesting methods. 

The biggest revenue item for FEN forest enterprises is 
forest management, at 51%. This is divided into timber 
revenues (26%), public funding and remuneration for 
protective forest management (23%), and other revenues 
from forest management (2%). Other sources of revenue 
for forest enterprises are services (35%) and the sale of 
material goods (14%) (Bürgi et al. 2021). In many places, 
enterprises are still largely unable to valorise ecosystem 
services that are not explicitly commissioned by the public 
authorities, such as recreational services.

Although the economic situation is generally difficult, 
there are financially successful enterprises in all forest 
zones, pursuing a variety of different strategies. Of these 
successful forest enterprises, 14% focus their economic 
activities almost exclusively on forest management. The 
majority of forest enterprises (86%) provide services on 
a medium or large scale and produce material goods, 
alongside forest management (Bürgi et al. 2021).

Strategies for the future
Reducing the share of work done in house and having a 
clear strategy could help many forest enterprises to make 
better use of modern information and communication 
technologies, thereby potentially boosting productivity in 
forest management (Bürgi and Pauli 2016). Having the 
right staff and machinery for the area managed is also 
essential. This, combined with the increased but flexible 
use of private forestry service companies and more 
cost-efficient machinery, would help to cut costs. Equally 
important is the proper valorisation of forest ecosystem 
services that are not currently remunerated, such as 
recreational services (section  3.4). Optimising the cost 
structure is also a top priority, particularly as many forest 
enterprises will need to make major investments to adapt 
their forests to the effects of climate change.
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6.4 Federal support for forestry

Tobias Schulz, Tamaki Ohmura, Jacqueline Bütikofer, Michael Husistein

•	 Since 2016, federal funding has been geared 
towards climate change adaptation, including 
greater support for forest tending measures in are-
as not classed as protective forest.

•	 Federal funding for forest tending measures were 
raised on an exceptional basis in the period 2021–
24, owing to stronger and more diverse climate 
impacts, particularly as a result of drought years.

•	 The Integral forest and wood strategy 2050 will enable 
better coordination of forest policy and wood resource 
policy, and places federal funding for forests on a new 
political footing.

Historical development of forest support policy 
In contrast to the very stable core elements of forest 
policy, such as the forest conservation requirement, forest 
support policy has developed dynamically. Initially, it was 

limited to afforestation, building of barrier structures and 
forestry infrastructure such as forest roads. Funding for the 
management of mountain forests followed in the mid-1980s, 
and shortly afterwards, in the context of the debate on forest 
dieback, support was extended to all forests in Switzerland 
(Zimmermann 2015). As a result, federal funding has risen 
considerably, sometimes exceeding CHF 300 million annu-
ally in the years following the devastating storm events 
Vivian (1990) and Lothar (1999).

Federal funding from 2008 to 2015
The ‘new system of fiscal equalisation and division of tasks 
between the Confederation and the cantons’ (NFE) in 2008 
heralded a move from cost-oriented to performance-ori-
ented allocation of federal funding for forest management. 
In the first NFE period (2008–11), federal funding averaged 
CHF 130 million per year (Fig. 6.4.1).

Until 2019, there were three forest support programmes, 
‘Protective forest’, ‘Forest biodiversity’ and ‘Forest 
management’, as well as ‘Other funding’. The latter were 
used for measures under the Wood Resource Policy, for 
the Forests and Climate Change research programme 
and for forest protection measures. Federal funding for 
the forestry sector also includes investment loans to 
improve operating structures and working methods. These 
were particularly important in coping with the effects of 
Storm Lothar (Zimmermann 2015). Alongside assistance 
for forests, protection against natural hazards such as 
landslides, rockfalls and avalanches is supported via the 
‘Protection structures and hazard mapping’ programme.

Implementing the objectives set out in the respective 
programmes is a joint task under the NFE programme 
agreements and is financed roughly equally by the Confed-
eration and the cantons. In this way, nationally defined 
objectives can be adapted to the cantons' specific circum-
stances during implementation. The cantons thus set 
different priorities for the programmes and the programme 
objectives in certain areas.

Figure 6.4.1 

Federal funding for forestry since 2008. 
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In the first two NFE periods (2008–11 and 2012–15), annual 
funding was roughly equal (Fig. 6.4.1). Expenditure on the 
‘Protective forest’ and ‘Protection structures and hazard 
mapping’ programmes accounted for around two thirds of 
total forest funding, while the ‘Forest biodiversity’ and ‘Forest 
management’ programmes received around 10% each.

Adaptation of forests to climate change and forest 
biodiversity from 2016
The revised Forest Act came into force in January 2017. At 
the start of the NFE period 2016–19, this resulted in some 
programmes receiving increased funding for measures to 
adapt forests to climate change. Funding for protective 
forests (‘Protective forest tending’) and support for forestry 
(‘Forest regeneration and young forest treatment’) were each 
increased by CHF 10 million per year from 2017 onwards 
(BBl 2014 4909, here 4945). The change to the law also 
introduced urgently needed support for forest protection 
measures and forest transport infrastructure in forests not 
classed as protective forests (BBl 2014 4909, here 4911).

In addition, greater weight was given to forest biodiversity. 
This was manifested in guidance on promoting forest 
biodiversity and a CHF  10  million increase in federal 
funding (Fig. 6.4.1), the latter being approved for the period 
2017–23 in the Action Plan for the Swiss Biodiversity 
Strategy (BAFU 2013).

Extraordinary increase in federal funding from 2021
The report ‘Forest Policy: objectives and measures 2021–
2024’ was published at the start of the NFE programme 
agreements for 2020–24, reflecting a fundamental 
commitment to the continuation of the Forest Policy 2020 
(BAFU 2021c). This action plan reaffirmed the previous 
objectives while aiming for better coordination between 
tasks assigned to the Confederation, cantons and other 
stakeholders. It also sought to introduce greater flexibility in 
the implementation of measures and to improve interaction 
between the Federal Office for the Environment (FOEN) 
and the cantons. In terms of content, the action plan set 
new priorities for promoting wood as a material and for 
adapting forests to climate change. In this context, the 
Confederation combined the NFE programmes ‘Protective 
forest’, ‘Forest biodiversity’ and ‘Forest management’ into 

a ‘Forest’ programme agreement (with the previous cate-
gories as sub-programmes), with effect from 2020. This 
offers greater flexibility, which is necessary as the need 
for federal funding varies greatly from canton to canton. 

Damage from a combination of extreme events such as 
drought and windthrow has been worsening since 2018, 
even affecting stands that were not previously considered 
to be particularly at risk (section 2.5). This prompted a series 
of motions in Parliament calling for a short-term increase in 
funding to deal with the damage (Fässler motion 20.3745) 
and a longer-term strategic reorientation to adapt forest 
management to climate change (Hêche/Engler motion 
19.4177 and Vara postulate 20.3750). As a result, federal 
funding for the NFE ‘Forest’ programme agreement and 
for supplementary measures (forest tending to enhance 
stability, safety felling and climate-adapted forest regen-
eration) was increased by CHF 25 million per year for four 
years (2021–24). Medium-term measures to tackle the 
challenges of climate change are set out in the report 
‘Anpassung des Waldes an den Klimawandel’ (‘Adapting 
forests to climate change’) (Swiss Federal Council 2022).

The rise in federal funding since 2008 shows that politicians 
and the public are willing to support the forestry industry in 
its efforts to conserve forests and the diverse services they 
provide under the more challenging conditions arising from 
climate change. The ‘Integral forest and wood strategy 
2050’ will enable better coordination of forest policy and 
wood resource policy, and place federal contributions for 
forests on a new policy footing.
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6.5 Employees in the forestry and wood industries

Gerda Jimmy, Achim Schafer

•	 The number of employees in the forestry and wood 
industries remained constant from 2011 to 2020. In 
the forestry sector, it fell by 17% until 2018 and then 
rose again by 7%.

•	 A total of around 96,000 people were employed in 
the forestry and wood industries in 2020, of which 
2,900 worked in forestry and 3,300 in forestry ser-
vice companies.

•	 Looking ahead, measures to combat the shortage of 
skilled labour are expected to be a major priority for 
the forestry and wood industry.

Professions in the forestry and wood industries
The forestry and wood industries comprise the forestry 
and wood sectors (including wood processing) and the 
paper and cardboard industry (including the pulp industry). 
Basic vocational education and training (VET) resulting in a 
Federal VET Diploma is available for professions including 
forestry worker, wood industry specialist, carpenter, joiner 
and paper technologist. In all sectors, various VET further 
training qualifications are also offered, either for special-
isation (forestry machine operator or timber construction 
forewoman/foreman) or for management positions (forester 
or wood industry production manager).

Number of employees in the forestry and wood industries
From 2011 to 2020, the total number of people employed 
in the forestry and wood industries fluctuated between 
96,300 and 97,600, with around 86,000 to 87,000 full-time 
equivalents (FTEs) (FSO 2022e). Employment in the wood 
industry (primarily craft businesses such as carpentry and 
joinery enterprises and sawmills) increased steadily by a 
total of 4% until 2020 (Fig. 6.5.1). By contrast, the paper 
and cardboard industry saw its workforce decline by a 
third to 6,700 FTEs in 2020 (FSO 2022e). Employment in 
forestry fell by almost 10% between 2011 and 2020, with 
the largest decline of 17% between 2011 and 2018, since 
when there have been signs of a recovery. Conversely, the 
number of employees in companies providing services for 
the forestry industry climbed by 25% between 2011 and 
2020 (FSO 2022e).

Number of employees in forestry 
In 2020, the forestry sector employed just under 
2,900 people, equivalent to 2,500 FTEs or just under 2 FTEs 
per 1,000  hectares of forest. Their tasks include forest 
tending, wood harvesting and forest nursery work. They 
were supported by some 3,300 forestry and logging service 
providers, equating to around 2,800  FTEs or 2.2  FTEs 
per 1,000 hectares of forest (FSO 2022e). The number of 
employees per unit of area varies greatly between forest 
zones, reflecting the differing intensity of wood use between 
regions (Fig. 6.5.2). The larger number of staff deployed on 
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Employment in the forestry and wood industries from 2011 to 2020, 
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the Plateau is particularly striking (section 6.3). In 2020, 
8.75 solid cubic metres of wood per hectare (scm/ha) were 
harvested in the Plateau forest zone, more than twice the 
national average (3.77 scm/ha) (FOEN 2021d).

Future prospects in the forestry profession
Despite high levels of interest and a sufficient number of 
graduates from forestry courses, the forestry sector, like 
others, faces a shortage of skilled labour. Well-trained 
specialists have become increasingly scarce in the past 
decade and the situation appears to be worsening. In 2022, 
the Swiss Association of Forestry Workers’ Organisations 

commissioned an analysis to address the shortage of skilled 
labour. It found that long-term staff retention is one of the 
greatest challenges and proposed improvements, particu-
larly in the area of working and employment conditions, such 
as flexible working time models and varied work schedules 
(Landolt et al. 2023).

Those working in the wood industries also report problems 
in recruiting sufficient skilled staff. The timber industry, 
among others, has therefore launched an information 
campaign for schoolchildren about career opportunities 
within the sector.

Sources: FSO 2022e. FOEN 2021d
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6.6 Health and safety 

Gerda Jimmy, Janine Schweier

•	 The number of occupational accidents in forests fell 
slightly between 2012 and 2021.

•	 As the risk of accidents during forestry work is high, 
there are various measures to support the health 
and safety of forestry workers.

•	 Preventive measures in occupational health and 
safety must continue at a high level, also taking into 
account the effects of climate change. New technol-
ogies could support these endeavours.

Preventive measures in forestry
Forestry work is physically demanding and routinely 
involves potentially dangerous situations. Accident preven-
tion and health promotion measures are implemented in 
Switzerland to prepare employees for the physical work 
and to avoid accidents.

In the area of accident prevention, the Swiss National 
Accident Insurance Fund (Suva) analyses accident reports, 
raises awareness among companies and employees, and 
provides information such as factsheets on occupational 
safety. The ‘Ten life-saving rules for forest workers’, which 
have been taught to all trainees on inter-company courses 
since 2012, are a centrepiece of prevention work in the 
forestry sector. They include measures such as wearing 
protective equipment, retreating to a place of safety and 
providing first aid in the event of an accident. Since 2016, 
trainees who complete their apprenticeship without any 
accidents have received an award from Suva.

The FOEN’s forestry training unit Codoc also focuses on 
trainees with its health promotion programme. Since 2018, 
it has been providing documentation for use at vocational 
schools, on inter-company courses and in host companies, 
as a complement to existing training content. The docu-
mentation was developed based on experience and existing 
material. It includes numerous exercises that can be used 
for on-site warm-ups (Fig. 6.6.1) or for putting together a 
training programme, as well as a fitness test for sports 
lessons and a guide containing lesson suggestions for voca-
tional schools. A ‘near misses’ platform has also been set up, 
allowing course instructors to discuss hazardous situations 

with their students and reach conclusions together. In 2022, 
half-day events on preventive health were introduced at 
forestry schools in Maienfeld (GR) and Lyss (BE) to raise 
awareness of this issue among future managers.

Occupational accidents and illnesses
In 2021, 277 occupational accidents per 1,000 full-time 
employees were recorded among forest enterprises and 
forestry service entrepreneurs (Suva 2022; Fig. 6.6.2). This 
was the lowest figure since 2012. Of these, 119 or 43% 
resulted in more than three days’ absence from work. This 
figure is three times higher than the average for all sectors 
insured by Suva (40 cases per 1,000 full-time employees). 
While accidents involving longer absences fell from 2019, 
there was little change in those involving shorter absences. 
Forestry work remains a high-risk activity, with 32 fatalities 
recorded from 2012 to 2021, including six in 2012 alone 
and between one and four in each of the following years 
(Suva 2022).

Figure 6.6.1 

Inter-company course at Le Mont-sur-Lausanne (VD). Balance and 

warm-up exercises help to prevent accidents such as those caused 

by falls. Photo: Gerda Jimmy
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When it comes to occupational illnesses, the trend appears 
worrying at first sight as the statistics show a continuous 
rise in newly registered occupational illnesses between 2012 
and 2021: from 16 to 28 cases, or from 3.0 to 4.7 cases per 
1,000 full-time employees (Suva 2022). However, a more 
in-depth analysis reveals a sharp decline in musculoskeletal 
disorders (Wettmann 2022). The real driver of the increase is 
hearing loss, which often manifests itself only decades after 
exposure. But since there has now been a whole generation 
of forest workers who wear hearing protection as a matter 
of course, cases of hearing loss are also likely to decline 
in the future (U. Limacher, Suva, personal communication, 
28.2.2023).

Forest work in the agricultural sector
The measures described above relate to work done by forest 
enterprises and forestry service entrepreneurs. However, a 
lot of forest work is also done by private individuals, espe-
cially in the agricultural sector. These workers also receive 

support with occupational safety. After Storm Lothar in late 
1999, when several people were killed in accidents during 
clearing work, the Confederation launched a campaign to 
improve the occupational safety of forest workers without 
forestry training. This included a raft of measures such as 
promoting and financially supporting occupational safety 
courses for untrained forest workers, providing more infor-
mation about the potential dangers of forest work in an 
agricultural context, and a statutory obligation to provide 
proof of training for people who carry out forest work under 
contract. Efforts to improve occupational safety need to 
be continued, as evidenced by the statistics on fatalities 
among agricultural workers carrying out work in forests. 
Between 2013 and 2022, 51 such cases were registered, 
17% of all recorded fatal accidents in the agricultural sector 
(BUL 2023).

The changes taking place in forests as a result of climate 
change also need to be considered in relation to occupa-
tional safety. The training course run by the Swiss forest 
owners’ association WaldSchweiz on the safe felling of 
deadwood trees is very popular, for example. There are 
also new technologies that can digitally simulate accident 
situations in a virtual environment.
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6.7 Use of wood as a material and for energy

Achim Schafer, Claire-Lise Suter Thalmann, Janine Schweier, Oliver Thees

•	 Over the past decade, the end use of wood, includ-
ing imports, has increased to around 11  mil-
lion cubic metres per year.

•	 Use of wood as a material is tending to decline com-
pared with its use as an energy source, but still 
accounted for around 41% in 2021.

•	 A large proportion of energy wood comes directly from 
forests. The quantity of such wood has increased 
by 20% in the past decade. The additional poten-
tial of forest energy wood that could be harnessed 
in the future is around 0.8 million cubic metres or 2.3 
terawatt-hours of final energy per year.

From production and harvesting in the forest to the finished 
product, wood as a raw material passes through various 
processing stages and trade channels. The duration of the 
processes and the distances transported vary depending 
on use. Semi-finished and finished wood products are also 
imported and exported at all stages. In addition, there are 
recycling processes that enable wood to be reused as a 
material. The division into material and energy use is largely 
decided when wood is sold in the forest. A material flow 
model, based on calculations of raw material volumes and 
use, depicts material movements (Fig. 6.7.1).

Material use
In 2021, wood end use totalled 11.2 million cubic metres 
(million m3), an increase of 5.1% on the previous year. 
End use is divided into three main categories: material, 
energy and other uses. The latter includes agricultural and 
horticultural uses as well as losses. The proportion of wood 
used as material fell compared with the proportion used 
for energy, and stood at approximately 41% of total end 
use in 2021. Wood products (e.g. sawn timber) accounted 
for just under two thirds of this, and paper and cardboard 
products for a little over a third. The proportion of wood 
used for energy rose slightly, totalling around 56% in 2021. 
At just under 3%, other uses remained at the previous 
year’s level (FOEN 2022c).

Waste wood and waste paper 
Waste wood and waste paper are important sources 
of wood as a raw material, alongside forest wood and 
imported wood. Approximately 840,000 tonnes of waste 
wood are collected in Switzerland annually, of which 
250,000 tonnes are exported. Around 36% of waste wood 
is reused as material, mainly in particleboard production 
abroad. Some 50,000 tonnes are classed as problematic 
wood waste because they have been treated with wood 
preservatives. They are mainly used for energy, with 
a very small proportion being sent to landfill. Approxi-
mately 1.2 million tonnes of waste paper are collected in 
Switzerland each year. Around two thirds of this is recycled 
into paper and cardboard. The rest is exported or used to 
generate heat (FOEN 2022c).

Semi-finished wood products
Swiss sawmills produced approximately 1.3 million cubic 
metres of sawn timber from around 2 million solid cubic 
metres of round stack wood in 2021. After declining in 
previous years, cutting increased and was back at 2016 
levels in 2021. This rise was due to the trend towards 
greater use of wood products in construction. Softwood 
accounted for 96% of sawn timber production, compared 
with just 4% for hardwood. These values were in line with 
the average for the previous five years. Particleboard made 
up the largest proportion of wood composites production, 
at 450,000m3 (70%), followed by fibreboard (190,000m3, 
29%) and plywood (7,000m3, 1%). Mechanical pulp 
accounted for 94,000 tonnes (FOEN 2022c).

Industrial wood
In 2021, nearly 1.1 million cubic metres of industrial wood 
was produced, including 544,000m3 of industrial forest 
wood and 538,000m3 of residuals. Just under 110,000m3 of 
residuals were also imported. These quantities were used 
as raw materials in the wood-composites, paper and pulp 
industries (FOEN 2022c). 
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Cascade principle
In the context of wood use, the cascade principle means 
that wood can be reused multiple times as a material to 
ensure a better carbon balance. Only at the final stage 
should forest wood used as a material (stemwood and 
industrial wood) be the source of residual and waste wood 
used for energy. This cascade principle is significantly more 
efficient in terms of energy and resource consumption and 
fits in with the concept of the circular economy.

Energy use
Wood is a renewable energy source, is considered 
carbon-neutral in the long term, is produced in a decentral-
ised way, can be stored and is available all year round. It can 
be used to generate heat, electricity and fuel, with different 
conversion losses in each case. Energy wood consumption 
has been steadily rising for over 20 years, and reached around 
6 million cubic metres in 2022 (SFOE 2023). According to 
the Forest Statistics, 2.1 million cubic metres of energy wood 
was harvested in Swiss forests that year. This represents an 
increase of around 20% in ten years and a near doubling in 
20 years (FOEN 2022c). A significant proportion of the wood 
used for energy comes from forests. The remainder comes 
from woodland fragments and landscaping wood, residuals 

from wood processing (bark, chips, shavings and sawdust) 
and waste wood that has already been used elsewhere, e.g. 
in buildings or furniture. Of the hardwood harvested in Swit-
zerland, 50–70% is used as energy wood, compared with just 
15–20% of softwood. Energy wood from forests is supplied 
in the form of logs (40%) and chips (60%). The proportion of 
chips has been rising for several years. Whether forest wood 
is used for energy or material purposes depends on wood 
and energy market price trends and on the production and 
trading structures in the region concerned.

Policy, climate and economic frameworks
The trend towards using wood for energy has been favoured 
by the policy framework, the effects of global warming on 
forests and economic changes. At the political level, the 
decision by the Federal Council and Parliament in 2011 to 
move towards an energy transition was game-changing, 
and in 2017 the Swiss electorate approved a new Energy 
Act providing for the expansion of renewable energies. In 
2019, Switzerland’s implementation of the Paris Agreement 
was agreed. These factors resulted in the expansion of 
support for wood as an energy source, for example through 
the climate grant for replacing gas and oil heating systems 
with wood-fired ones.

Figure 6.7.1 

The wood flow model shows the diversity of wood flows (in 1,000m3) in Switzerland in 2021.

Source: Wood flow model FOEN 2022c
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Global warming favours broadleaved (hardwood) tree 
species. These now account for almost two thirds of wood 
used for energy (FOEN 2022c). Meanwhile, other species, 
notably spruce trees in site-inappropriate stands, are 
suffering and dying as a result of drought and bark beetle 
infestation (sections 2.3 and 3.1). This results in more 
frequent salvage logging and large quantities of damaged 
wood, some of which is used for energy purposes.

Finally, economic developments such as the relocation of 
companies that process industrial wood and the decline 
in domestic furniture production have favoured the use, 
for energy purposes, of forest wood assortments that 
would otherwise have been earmarked for higher-value 
material use, with energy wood prices rising due to the 

higher demand. Both trends are leading to more intensive 
use of energy wood and to shifts in assortment, away from 
industrial wood and stemwood and towards energy wood.

Share in Swiss energy production
The importance of wood energy for domestic energy 
production has increased significantly in the past decade. 
In 2022, around 11.2 terawatt-hours (TWh) of useful energy 
was generated using wood (weather-adjusted). Wood 
energy is now the second most important renewable energy 
source in Switzerland after hydropower, accounting for 
around 5.5% of final energy consumption. In 2022, wood 
energy accounted for just under 14% of final consumption 
for heat generation, and just under 1% of gross electricity 
generation. It played no role in fuel production (FOEN 
2022c, SFOE 2023). 

The majority of energy wood, around 75%, is burnt in auto-
matic and special furnaces to generate heat (Fig. 6.7.2). The 
number of furnaces is falling, and stood at 510,000 units 
in 2022. Manually operated building heating systems are 
being abandoned in favour of larger automatic systems. 
This is leading to a reduction in conversion losses, with the 
efficiency of wood-based heat production reaching 76% in 
2022 (excluding waste incineration plants). The increase 
in efficiency has also resulted in a reduction in emissions 
of particulate matter, nitrogen oxides, volatile organic 
compounds (VOCs) and carbon monoxide. The number of 
single-room heating units remained largely unchanged at 
451,500 (90%).

For a long time, up to 97% of energy wood came from 
Switzerland (Lehner et al. 2013). This has now changed 
(section 6.8). Imports of wood pellets have doubled in 
the past decade to around 70,000 tonnes per year, with 
almost all imported quantities coming from Germany 
(48%), Austria (30%) and France (19%) (SFOE 2023). The 
growing number of wood energy plants along the Swiss 
border has also bolstered demand for imported wood.

Wood Energy Monitoring
In response to the high demand for wood energy, the 
Federal Office for the Environment (FOEN) launched the 
Wood Energy Monitoring project in 2022. The aim is to 
record the actual consumption of energy wood, planned 
projects and energy wood potential to ensure that only 

Figure 6.7.2 

Energy wood consumption by a) fuel assortment and  

b) type of furnace/heating, from 2006 to 2022.
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sustainable amounts of energy wood are used in the 
future. The project is also intended to harmonise and 
adapt data sources and statistics.

Energy wood potential
Experts have been calculating the energy potential of 
Swiss biomass for a number of years (Thees et al. 2017). 
The domestic potential of energy wood is not yet being 
fully harnessed. Between 2015 and 2022, an average of 
around 5.5 million cubic metres of wood per year was used 
to generate energy, compared with a potential of around 
6.8 million cubic metres across all wood fuel assortments, 
equivalent to 18.6TWh of final energy (SFOE 2023). This 
means that there was additional usable energy wood 
potential of around 1.3 million cubic metres or 3.6TWh 
of final energy per year (Keel and Chrenko 2023). For 
2022, Table  6.7.1 shows a lower usable potential of 
0.8  million  cubic  metres. This potential could soon be 
exhausted. An analysis of expected consumption has 
found that the additional usable potential is already taken 
up by planned projects and is not sufficient to meet the 
needs of all projects (Keel and Chrenko 2023). It must 
therefore be ensured, when planning new wood energy 
plants, that sufficient energy wood will be available in 
the long term.

Simulations based on National Forest Inventory (NFI) 
data allow long-term analyses of energy wood supply to 

be carried out. These show that energy wood potential 
depends on the type of forest management and the 
situation on the wood and energy markets. This potential 
develops dynamically. One scenario suggests additional 
usable energy wood potential of 0.7 million cubic metres 
per year up to 2056, assuming a moderate reduction in the 
high growing stock in Swiss forests and an emphasis on 
the material use of wood (Thees et al. 2017). The results 
confirm the shortage of energy wood identified by the 
Wood Energy Monitoring project. 

Advantages in terms of availability, energy efficiency 
and carbon balance
Given its limited potential, energy wood has to be used 
efficiently, taking into account the advantages of wood 
in terms of availability, energy efficiency and the carbon 
balance of the entire energy system compared with other 
renewable energies. In terms of climate impact, the ideal 
way to use energy wood is producing high-temperature 
process heat for industry and generating electricity in 
combined heat and power plants to bridge the winter 
electricity gap (Nussbaumer 2023, Thees  et  al. 2023). 
Technologies for producing chemical energy sources or 
fuels from wood are not yet fully developed. For heating, 
energy wood should primarily be used in larger automatic 
furnaces because these are more efficient and cleaner 
than small systems. As an energy storage medium, wood 
can help to balance out fluctuations in energy supply 
from renewable sources such as wind or solar, thereby 
supporting the energy transition (Thees et al. 2023). 

In keeping with the cascade principle, wood as a resource 
should wherever possible be used as a material before 
being burnt for energy. This supports climate change miti-
gation, promotes resource efficiency and increases value 
added (Bernath et al. 2013). Achieving such cascade use 
will require new incentives for material use, which currently 
receives less support than the use of wood for energy 
(Odermatt et al. 2023).

Table 6.7.1 

Energy wood consumption, total potential and additional usable 

potential in 2022 (discrepancies are due to rounding).

Wood fuel 
assortments

Total  
consumption 
per year

Total  
potential  
per year

Additional usable 
potential per year

  m m3 TWh m m3 TWh m m3 TWh

Forest wood 
(incl. imports)

3,0 8,2 3,5 9,5 0,5 1,3

Wood from 
land outside 
forests

0,3 0,8 0,5 1,2 0,2 0,4

Residuals 0,7 2,2 0,8 2,4 0,1 0,2

Waste wood 1,2 3,2 1,4 3,6 0,1 0,4

Total 5,3 14,4 6,1 16,7 0,8 2,3

Source: Keel and Chrenko 2023
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6.8 Foreign trade in wood and wood products 

Achim Schafer

•	 Foreign trade in wood and wood products is charac-
terised by an import surplus. This increased sharply 
by 13.4% in 2021 compared with the previous year, 
reaching CHF 4.5 billion.

•	 Despite a rise in exports of raw wood, the volume 
available domestically climbed by 2.9% to 4.6 mil-
lion cubic metres in 2021 as more timber was har-
vested.

•	 The import surplus of energy wood has steadily 
increased. In total, around 346,000 tonnes more fuel-
wood products were imported than exported in 2022.

Foreign trade in wood at a glance
Switzerland’s most important foreign trading partners for 
wood and wood products are its neighbours Germany, 
Austria, Italy and France. Economic developments in 
specific markets, major exchange rate fluctuations, and 
transport and logistics costs have a big impact on the 
balance of trade. Together with exceptional factors such 
as the availability of windthrown and beetle-infested wood, 
they can cause major short-term fluctuations in the trade 
balance. 

In 2021, imports of wood and wood products stood at 
CHF  6.37  billion and exports at CHF  1.83  billion. This 
equated to 3.2% of Switzerland’s total goods imports and 
0.7% of its goods exports. The import surplus increased 
sharply by 13.4% compared with the previous year, resulting 
in a trade deficit of CHF 4.54 billion. 

Across all wood-based products, the volume imported 
exceeded the volume exported every year from 2017 to 
2021 (Table 6.8.1). In terms of value, the difference between 
imports and exports is even greater, i.e. significantly more 
higher-value wood, assortments and wood products are 
imported than exported.

By contrast, the volume of exported raw wood (stemwood, 
industrial wood and energy wood) increased significantly in 
2021 by almost 15% to 0.55 million cubic metres, after a sharp 
decline the previous year. As the domestic timber harvest 
rose by 4% to 5 million cubic metres at the same time, the 
amount of raw wood available domestically increased by 
2.9% to 4.55 million cubic metres, while imports remained 
constant at 0.1 million cubic metres.

Raw wood categories in 2021
Softwood logs
Imports in 2021 fell by 3.6% compared with the previous year 
to 38,300 cubic metres of solid volume or 34,500 tonnes. 
Germany was the biggest supplier, accounting for 91.7%. 
Exports were around ten times higher than imports, rising 
sharply by 25.3% to 324,600 cubic metres or just under 
292,400 tonnes, after declines in the previous two years. 
Italy was the biggest purchaser, accounting for 51.5%.

Sawn softwood
Imports were up by 2.3% to 299,900 cubic metres. The 
biggest suppliers in 2021 were Germany (33.7%) and Austria 
(30.9%). Exports increased by 8.8% to 214,600  cubic 
metres, the highest level since 2010. As with softwood logs, 
Italy was again the biggest purchaser (40.9%), followed by 
France (39.4%). Exports to Asia also rose sharply. 

Table 6.8.1 

Total volume and value of foreign trade in 

wood and wood products from 2017 to 2021.

Imports Exports

1000 m3  
(solid volume)

CHF m 1000 m3  
(solid volume)

CHF m

2017 6182 7343 4826 2390

2018 5825 7578 4992 2339

2019 5575 7463 4746 2455

2020 5380 6814 4324 1867

2021 5720 7576 4490 2160

Source: FOEN 2022c
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Hardwood logs
Imports were down by 15% on the previous year to 
27,400 cubic metres of solid volume. Conversely, exports 
rose again in 2021 by 12.2% to 149,400 cubic metres, after 
declining the previous year. Asia remained an important 
export market with a share of 20.4%, occupying third 
position after Italy (41.7%) and Germany (21.2%). China 
alone accounted for 13.8%.

Sawn hardwood
Imports in 2021 were around 45,400 cubic metres, up by 
2.9% on the previous year. Germany accounted for 24.8%, 
followed by Austria (23.1%) and France (20.5%). Exports, which 
were around half as high as imports, increased by 11.3% to 
22,800 cubic metres, with Italy purchasing the most (45.1%). 
Just 5.0% went to Asia, down from 16.0% the previous year.

Industrial wood and residuals
Imports of industrial softwood rose in 2021 by 32.0% to 
19,800  cubic metres, the first increase in three years. 

However, this figure was well below the average for the 
past decade. Exports stabilised at 53,900 cubic metres 
after a sharp decline the previous year, returning to 2016 
levels. Both imports and exports of industrial hardwood 
fell sharply, by 25.4% and 38.0% respectively.

Waste wood
After declining in previous years, imports rose to 
1,900 cubic metres in 2021. Exports saw another sharp 
drop, down by 14.8% to 466,000  cubic metres, but 
remained a significant part of overall wood and wood 
product exports, accounting for over 10.4%.

Energy wood
Imports have risen steadily over the past decade, resulting 
in a negative trade balance in many fuelwood products 
(Fig. 6.8.1). In 2022, a total of 346,467 tonnes more energy 
wood was imported than exported, equivalent to around 
610,000 solid cubic metres of wood. The negative balance 
for woodchips and pellets was particularly high.
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Figure 6.8.1 

Foreign trade balance of fuelwood categories in tonnes from 2012 to 2022. The ‘round stack wood and billets’ category has only been recorded since 2017.
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6.9 Recreation in forests

Tessa Hegetschweiler, Marcel Hunziker, Boris Salak, Jean-Laurent Pfund

•	 Forests have been and will remain an important 
recreational space, especially for people living in 
urban and peri-urban areas. Trees, green spac-
es and nearby forests make a vital contribution to 
quality of life in towns and cities.

•	 People value the forests they visit most often. How-
ever, satisfaction with forest visits has fallen over 
the past decade, while perceived disturbances have 
increased.

•	 Recreational use of forests is expected to increase 
as a result of population growth and urban densifi-
cation. This poses challenges for the management 
of peri-urban forests. 

People in the forest
In Switzerland, 80% of the population live within a 
15-minute walk of the nearest forest (FOEN/WSL 2022). 
According to the third Socio-Cultural Forest Monitoring 
public survey (WaMos3) conducted in 2020, 10% of people 
go into the forest almost every day (FOEN 2022d). Some 
29% visit once or twice a week and 34% once or twice a 
month (Hegetschweiler et al. 2022). Alongside WaMos, the 
National Forest Inventory (NFI) also provides information 
on the use of forests as a leisure and recreational space. 
Among other things, it asks district foresters about forest 
functions, priority functions and the intensity, seasonality 
and type of recreational use within a 100-metre radius of 
NFI sample plots. The results of NFI4 (2009–17) show that 
an increasing proportion of the Swiss forest area is being 
used for leisure and recreational activities and that both the 
frequency of visits and the number of different activities are 
growing (Fischer et al. 2020, Hegetschweiler et al. 2021).

Since the second forest monitoring survey in 2010 (WaMos2; 
FOEN/WSL 2013; Hunziker et al. 2012), there has been a 
shift in the number of occasional forest visits, with fewer 
people visiting once or twice a week and more visiting less 
often (once or twice a month) (Fig. 6.9.1). However, the 
number of people who never go to the forest has declined 
over the years. Overall, therefore, the average number of 
visits per capita has remained constant, and has done 
for over 40 years. The increase in the frequency of visits 

according to NFI4 can be explained by Switzerland’s popu-
lation growth (FSO 2020). However, the average length of 
time spent in the forest has steadily decreased since 1997 
(WaMos1; SAEFL 1999), falling from 106 minutes (WaMos1) 
to 90 minutes (WaMos2) to 79 minutes (WaMos3).

Favourite forest activities and motivations for visiting
Over 90% of those surveyed say they ‘quite like’ or ‘really 
like’ the forest they visit most often. Compared with 
WaMos2, however, the proportion of people who ‘really 
like’ the forest has dropped from 58% to 40%. Mixed forest 

Figure 6.9.1 

Frequency of visits to forests according to surveys in 1997 (WaMos1), 

2010 (WaMos2) and 2020 (WaMos3).
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is considered the most attractive, a finding that tallies 
with WaMos2. The presence of a shrub layer proved more 
popular in WaMos3 than in WaMos2. The popularity of 
deadwood has also increased, but remains at a low level. 
Forest edges with large trees and those with shrubs have 
roughly equal appeal. However, the popularity of forest 
edges with large trees decreased slightly in WaMos3 
compared with WaMos2. In the 2020 survey, recreational 
infrastructure in forests was also rated less highly than 
in 2010, apart from paths, benches and mulch or other 
running/jogging tracks: 83% of respondents are satisfied 
with the amount of infrastructure, and want neither more 
nor fewer facilities in the forest.

People mainly go to forests to enjoy the fresh air, experience 
nature, benefit their health or get away from the day-to-day 
routine. Interestingly, ‘being alone’ is the only reason to 
increase in popularity since WaMos2. In line with the reasons 
cited, ‘walking/hiking’ is the most common activity, followed 
by ‘observing nature’ and ‘just being/enjoying peace and 
quiet/unwinding/spiritual sustenance’, the last two activities 
presumably combined with ‘walking/hiking’. 

Overall, 88% of people are ‘rather satisfied’ or ‘completely 
satisfied’ with their forest visits. The majority of people 
find visiting the forest relaxing. Trees, green spaces and 
nearby forests make a vital contribution to quality of life 
in towns and cities. However, disturbances during recrea-
tional activity have increased. Whereas 74% of people in 
WaMos2 said they never felt disturbed in the forest, this fell 
to 54% in WaMos3. As the population grows, there is also 
a growing trend towards perceived disturbances in forests. 

Forest therapies, adventure trails and forest schools
The growing number of people seeking recreation, 
the diversification of leisure activities, the increase in 
perceived disturbances and the changes in preferences 
show that monitoring the recreational use of forests can 
continue to provide valuable insights in the future. New 
trends can sometimes take off quickly and draw in large 
numbers of people. Systematic monitoring can identify new 
trends early on and provide input for the management 
of recreational forests. Forest therapies, adventure trails 
and electric vehicles in forests are currently booming, 
and forest schools and forest days for school groups are 
also very much on the up (section 6.11). Guiding visitors, 

providing infrastructure and ensuring safety and acces-
sibility are among the major resulting challenges facing 
forest management. At the same time, there is a growing 
need for recreational users to be informed about forest 
management. Enhancing communication and involving 
the public in participatory processes offers opportunities 
for awareness raising, but also places high demands on 
staff (Wilkes-Allemann et al. 2022). In any case, forests 
will continue to play a major role as a recreational space 
for the public going forward.
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6.10 Forests and cultural heritage

Jean-Laurent Pfund

•	 Forests are an inextricable part of Switzerland’s 
cultural heritage.

•	 Forests are present in both intangible cultural her-
itage (through traditions and folklore) and tangi-
ble cultural heritage (in the form of special forests 
and the forest setting of some cultural landmarks). 
Swiss beech forests were added to the UNESCO 
World Heritage List in 2021.

•	 We are currently witnessing a renewed public 
awareness of nature, as a result of which forests 
and trees are becoming more deeply embedded in 
Swiss culture once again. The general public could 
be involved in an exploration of the cultural value 
of forests, leading to the inclusion of these values 
in forest development planning.

Culture is regarded as the set of distinctive spiritual, mate-
rial, intellectual and emotional features of a society or 
a social group. Intangible cultural heritage encompasses 
traditions and practices associated with cultural identity. 
The Federal Office of Culture updated the Inventory of 
Living Traditions in Switzerland in 2017 (FOC 2017). This also 
includes cultural forms with a traditional link to the forest 
and wood sector, such as wrestling on a sawdust-covered 
ring (‘Schwingen’) and shingle-making in the cantons of 
Fribourg and Vaud. Traditions in urban areas include the 
Geneva official chestnut tree (‘marronnier de la Treille’) 
heralding the arrival of spring, and the May tree in the 
cantons of Aargau and Basel-Landschaft.

Tangible heritage includes cultural assets created by 
humans and exceptional natural landscapes. Switzerland 
has 13 properties listed under the UNESCO World Heritage 
Convention, including the beech forests in the Valle di 
Lodano in Ticino and on the Bettlachstock in the canton 
of Solothurn, which were added to the list in 2021 (UNESCO 
2021). Forest also provides a protective setting for around 
100 other sites, among them prehistoric burial mounds and 
forest cemeteries.

Our culture is underpinned by the past, but it remains 
alive in the form of present-day lifestyles and beliefs. The 
spiritual values associated with forest in 13 countries, 
including Switzerland, were analysed by an international 
research team according to factors such as forest cover 
(Roux  et  al. 2022). Indicators were applied to the four 
stages of forest condition and the respective transitions. 
According to the team's transition hypothesis, a return to 
the immaterial values of nature is on the horizon after a 
period of rational management of nature characterised 
by economic considerations. Indeed, forest-spirituality 
and forest-therapy activities are currently on the rise in 
Switzerland (section 6.9). This transition stage could be 
beneficial for forest conservation. The general public could 
be involved in an exploration of the cultural and spiritual 
value of forests, leading to the inclusion of these values 
in forest development planning.

Figure 6.10.1

Nature inspires us: Simply rearranging existing natural materials can 

create places of wonderment (Elfenau, Bern).  

Photo: Andreas Bernasconi
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6.11 Forest-related education 

Gerda Jimmy

•	 Forests are increasingly being used as a learning 
space at kindergarten and primary school level.

•	 As an educational resource, forests offer added val-
ue for teaching a range of subjects.

•	 Secondary school teachers are also keen to inte-
grate forests more widely into their lessons and 
make more use of them as places of learning.

Forests are increasingly being used as a setting for 
educational activities. Kindergartens regularly organise 
forest days, while primary school classes are increasingly 
spending lessons in the forest, often in collaboration with 
the forest sector. There also continues to be a demand 
for projects in which school groups help tend a patch of 
forest under the supervision of a forestry expert. Guided 
tours by forest enterprises have proved very popular, and 
cantonal forest offices have created new jobs in forest-re-
lated education.

At primary school level, recent years have seen a growing 
interest in forests as a place of learning, beyond traditional 
forest-related education (C. Stocker, Silviva Foundation, 
personal communication, 27.2.2023). This is because 
forests offer scope for teaching other subjects, such as 
maths, in a way that really brings them to life, as well 
as for learning about forests themselves. The outdoor 
teaching programme run by the Silviva Foundation and 
WWF provides teachers with a raft of practical ideas as 
well as a platform for discussion and training opportunities. 
A similar trend is in evidence in other European countries, 
as experience in the European Forest Pedagogics network 
shows (C. Stocker, Silviva Foundation, personal commu-
nication, 27.2.2023). 

A study commissioned by the Federal Office for the Envi-
ronment (FOEN) found that forests were still rarely covered 
as a subject in secondary schools (Probst et al. 2021). In 
particular, teaching materials lack content about Swiss 
forests and little is taught on this topic. However, the study 
showed that teachers are very interested in activities and 
guided tours in forests and also in incorporating the subject 
more into their lessons.

More generally, the interest in forest-related education 
provides an opportunity to familiarise future generations 
with forests as an ecosystem worth protecting.

Figure 6.11.1

Forests offer a wide range of opportunities as a learning space,  

for example through sensory engagement. Photo: FOEN
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Glossary
A

Abiotic
Processes and factors that do not involve living organisms. 
Abiotic  site factors are environmental factors that are 
not influenced by living organisms, e.g. precipitation or 
bedrock.  Biotic

Acid
Chemical compound that releases  protons in aqueous 
solution.  Base

Aerosol
A suspension of solid particles or liquid droplets in air. 
 Particulate matter

Air pollutants
Pollutants transported by the air. They include  ozone, 
 ammonia, nitrogen oxides and sulphur dioxide, as well 
as particulate matter.  Aerosol

Altitudinal vegetation belt
All sites with similar vegetation conditions, taking into 
account decisive site factors, particularly altitude. In 
Switzerland there are five main vegetation belts: colline, 
montane, subalpine, alpine and nival. The boundaries 
between them are not clearly defined and can change 
over time.

Ammonia (NH3)
Pungent, poisonous, gaseous nitrogen compound. 
Ammonia is mainly released into the environment through 
agriculture (liquid manure, livestock). 

Autochthonous plants
Native plants that have developed naturally in their distri-
bution area or have colonised it without direct or indirect 
introduction or human intervention. 

B

Base
Chemical compound that can absorb  protons. A base 
can neutralise an  acid.

Base saturation
Percentage of   base cations in the soil’s   cation 
exchange capacity. A high base saturation usually means 
good nutrient availability for plants, while a low one is 
characteristic of acidic soils.

BC/Al ratio
Ratio of the  base cations (BC) Ca, Mg and K to inorganic 
aluminium (Al) in the  soil solution. Measure of  soil 
acidification.

Biodiversity
Generic term for the diversity of  ecosystems (habitats, 
biotic communities) and their processes, for species diver-
sity and for genetic diversity within species.

Biodiversity Monitoring (BDM)
A Federal Office for the Environment (FOEN) project to 
monitor  biodiversity in Switzerland by regularly recording 
the number of animal and plant species on sample plots. 
This reveals how biodiversity in Switzerland is developing.

Biomass
The totality of all organic substances of plant or animal 
origin, including dead material, in an  ecosystem.

Biotic
Processes and factors involving living organisms. Biotic 
 site factors are environmental factors influenced by 
living organisms, e.g. competition, harmful organisms or 
browsing.  Abiotic
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Brash mat
Branches and twigs from felled trees that form a lining 
on a forest aisle. The brash mat protects the forest soil 
during timber harvesting with forestry machinery and when 
removing the trees.  Skid trail 

C

Carbon (C)
Basic building block of all organic compounds. Burning 
carbon or carbonaceous compounds leads to the forma-
tion of  carbon dioxide (CO2).

Carbon dioxide (CO2)
Forms on combustion or decomposition of carbonaceous 
resources like wood or oil. As a greenhouse gas, CO2 is 
responsible for much of today’s global warming. Plants 
absorb CO2 from the air and incorporate the  carbon (C) 
into their  biomass.  Photosynthesis

Carbon sink
Reservoir that absorbs and stores  carbon (C). Forests take up 
carbon during their growth and through the increase in carbon 
stored in the organic layer, in the soil and in deadwood. They 
release carbon into the atmosphere when wood is harvested 
and through decay. If the uptake of carbon is greater than the 
release, the forest becomes a carbon sink. This definition does 
not include the storage capacity of wood used for construction.

Carbon source
Opposite of  carbon sink.

Cascade use; cascade principle
Strategy for wood use where the resource is first used as a 
material, e.g. in furniture or as construction timber, before being 
burnt at the end of its life cycle to generate energy and heat.

Cations
Positively charged chemical compound.  Cation, base, 
 Cation exchange capacity

Cation, base
Cation whose hydroxide (OH–) is a weak  base. Includes 
the nutrient cations Ca2+, Mg2+ and K+. Also abbreviated 
to BC.  BC/Al ratio

Cation exchange capacity 
Measure of the cation storage potential of soil, calculated 
as the quantity of exchangeable cations (base cations: 
Ca2+, Mg2+, K+, Na+; acid cations: H+, Al3+, Fe2+).

Close-to-nature forest management 
Management of the forest oriented towards its natural 
development. The aim is to have mixed stands of tree 
species adapted to the site. It is based as a rule on 
  natural regeneration, and creates stands that are 
richly structured, both horizontally and vertically. Unlike 
 natural forest, close-to-nature forests are harvested.

Colline belt
see  Altitudinal vegetation belt

Combined heat and power plant (CHP plant)
CHP plants produce electricity from a fuel (e.g.  energy 
wood) and, at the same time, generate waste heat that 
can be used for other purposes (e.g. industrial processes 
or heating).  Special furnaces

Coppice
Basic form of  stand where the trees have grown from 
coppice (vegetative reproduction through sprouting on 
rootstocks) or root suckers. Oldest form of regulated forest 
use, mostly to obtain firewood. Favours tree species that 
can develop coppice sprouts, like hornbeam and oak. 
Coppices are managed with short  rotation periods of 
10 to 30 years.  High forest 

Criterion
In the Forest Report 2025, criterion refers, according to 
 Forest Europe, to a topic area or an aspect of the forest 
whose condition or characteristics can be described or 
evaluated with several  indicators. 

Critical load
Level of pollution from the atmosphere (sulphur and 
nitrogen compounds, heavy metals) that an  ecosystem 
can tolerate without suffering long-term damage, 
according to current knowledge.
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Crown closure
Horizontal structure of a  stand and measure of the density 
of the tree crowns. Crown closure refers to the upper layer of 
the stand, provided this has a  crown coverage of at least 
20%. The  NFI distinguishes different degrees of closure: 
crowded, normal, loose, open, scattered, grouped crowded, 
grouped normal and heterogeneous.

Crown coverage
Fraction of the total stand area or of an assessed area covered 
by the vertical projection of the crowns. Areas covered more 
than once are counted only once. The crown coverage cannot 
exceed 100%.  Crown closure,  Forest definition

Cryptogam
Flowerless plant that reproduces by spores (mosses, ferns, 
horsetails), and fungi.

Cultural heritage, intangible
Orally transmitted traditions and forms of expression, 
performing arts, social practices, rituals and festivals, 
traditional knowledge and practices, including about how 
to relate to nature and the universe, as well as technical 
expertise in traditional handicrafts.

D

Deadwood
Lying and standing dead trees and shrubs.  Snag

Debris flow
Slow- or fast-flowing movement of a mixture of water and 
solid material (e.g. stones) with a high proportion of solid 
material.  Natural hazards, gravitational

Defoliation
Loss of foliage of a tree compared with a reference value, 
where the observer assumes the cause of the deviation 
to be unknown. The reference value corresponds to the 
maximum species- and site-specific foliage. Defoliation 
and tree growth are the  indicators for the development 
of forest health over an extended period.

Diameter at breast height (dbh)
Stem diameter at 1.3m above ground.  Mid-diameter

Disturbances
Temporally and spatially limited events that lead to the loss 
of living biomass, e.g. windthrow, bark beetle infestation, 
forest fire or drought.  Salvage logging

E

Ecological infrastructure
Network of areas that are important for biodiversity. They 
help to preserve, enhance, re-establish and connect valu-
able natural and close-to-nature habitats in Switzerland. 

Ecosystem
Dynamic, functional unit consisting of all living organisms 
in a habitat (community). The organisms in an ecosystem 
interact with their  abiotic and  biotic surroundings and 
exchange energy, material and information.

Ecosystem service
Benefit that an  ecosystem provides for society, e.g. 
biomass production or carbon storage.  Forest functions, 
 Forest ecosystem services

Eleanor (Burglind)
Winter storm that hit Switzerland on 3 January  2018. 
Burglind was the most powerful winter storm since  Lothar 
in 1999 and felled around 1.3 million cubic metres of wood, 
particularly in the Jura and in the lowlands north of the Alps.

Energy wood
Wood that is to be used thermally for energy generation, 
i.e. by combustion. Energy wood is used as traditional 
firewood ( logs), chips, briquettes or pellets. It is classified 
according to its origin: forest wood,  woodland fragments, 
 residuals, plantation wood and  waste wood.

Energy wood potential
Amount of wood that can potentially be used for energy. 
A distinction is made between the theoretical potential 
and the sustainable potential. While the former reflects 
an upper limit that is only theoretically obtainable (e.g. 
the  increment), the latter shows the available potential, 
taking into account the legal, political, ecological, tech-
nical and economic framework conditions. 
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Ex-situ conservation
Conservation of a species outside its natural habitat, e.g. 
in specially established collections of living specimens or 
as seeds in a gene bank.  In-situ conservation

F

Forest Act (ForA)
Federal Act on Forest of 4 October 1991, which came into 
force on 1 January 1993. There is also an associated Forest 
Ordinance (ForO) of 30 November 1992. The first Swiss 
Forest Act came into force in 1876 as the ‘Federal Act on 
the Confederation’s Supervision of the Forest Police in the 
High Mountains’ and already contained the principle of 
sustainable forest management, including in particular the 
forest conservation requirement. It states that deforest-
ation in non-protective forests is only permitted if the 
equivalent area is reforested elsewhere.

Forest area
All areas defined as forest according to the  NFI  forest 
definition. Includes forest and  shrub forest.

Forest boundary, static
Fixed forest border recorded in the zoning plan. Stockings 
growing beyond this border are not classified legally as 
forest, and therefore can be cut down without a permit.

Forest conservation requirement
see  Forest Act (ForA)

Forest definition
A forest is an ecosystem permanently covered with trees. 
According to the  NFI forest definition, forest is distin-
guished from non-forest by a  crown coverage ≥ 20%, a 
dominant height ≥ 3m and a width ≥ 25 to 50m, with the 
forest width dependent on the  crown coverage.

Forest development plan (FDP)
Management and coordination instrument for the cantonal 
 forestry agency (also known as the regional forest plan 
[RFP] in some cantons). FDPs, which are binding on the 
public authorities, specify which forest ecosystem services 
are in the public interest based on the  forest functions, 
and provide guidelines on sustainable forest management. 
They cover a region or canton and must be coordinated 
with the cantonal structure plan in accordance with the 
Spatial Planning Act.

Forest ecosystem services
Economic, health or social benefits that forests provide for 
individuals or society as a whole. Often used as a synonym 
for forest  ecosystem services.  Forest functions

Forest edge
Border or transitional area between the vegetation form 
forest and other elements of the landscape. The forest 
edge includes the forest mantle (or shelter belt) featuring 
typical forest-edge trees with  diameter at breast height 
(dbh) ≥ 12cm, the shrub belt with woody species < 12cm dbh 
and the herbaceous fringe as an unmanaged or extensively 
managed buffer zone to intensively cultivated farmland.

Forest enterprise
Organisational unit in the forestry industry which, as a public 
or private legal entity or natural person, manages forests 
strategically and operationally. It can consist of one or more 
forest owners. In Switzerland, it is usually supported by a 
public authority such as a political commune. To be classed as 
a forest enterprise in the Federal Statistical Office’s  Swiss 
Forestry Statistics, it must have consolidated accounts for 
the forest it manages and must manage a minimum forest 
area (Plateau: 150ha, Jura: 200ha, Pre-Alps: 250ha, Alps 
and southern side of the Alps: 500ha).

Forest Enterprise Network (FEN)
Network of 160 public forest enterprises whose economic 
situation is systematically surveyed. The data collected by 
forest zone and for Switzerland as a whole allow conclu-
sions to be drawn about the entire sector.
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Forest Europe
Ministerial conference of 45 European countries and the 
European Commission aimed at protecting and sustainably 
managing forests in Europe.

Forest functions
Tasks performed by a forest (forest impacts and potential) 
or expected of it (human needs). Divided into economic, 
protective and welfare functions in the Federal Constitu-
tion.  Forest ecosystem services

Forest inventory
Periodic assessment of tree and stand attributes as a 
basis for forest monitoring and planning at enterprise, 
cantonal or national level.  NFI,  Sanasilva Inventory

Forest zone
Region defined by distinct growing and wood production 
conditions. Switzerland is divided into the following forest 
zones: Jura, (Swiss) Plateau, Pre-Alps, Alps and the southern 
side of the Alps (i.e. areas south of the main Alpine ridge). 
Also known as production regions in the  NFI.

Forestry agency
Federal or cantonal administrative agency that ensures forest 
legislation is implemented. In the cantons, forest areas are 
divided up into forestry districts and forestry sections.

Forestry Statistics, Swiss
Annual surveys by the Federal Statistical Office on the 
quantity of timber prepared in forests by assortment and 
type of wood, on planting and on operational financial data 
(excluding small forest owners). They involve a complete 
survey of all forest enterprises and partial surveys of the 
 Forest Enterprise Network (FEN).

FSC
Abbreviation for ‘Forest Stewardship Council’. International 
organisation of environmental groups, indigenous peoples 
and forestry and timber industry businesses, founded in 
1993. Promotes the ecologically and socially sustainable 
use of forests and certifies appropriately produced wood 
with the FSC label.  PEFC

G

Gene conservation units
Spatially defined forest areas that are designated and 
protected for the long-term conservation of the genetic 
diversity of important main tree species.

Gene flow
Exchange of genetic material within and between popu-
lations, in plants through pollen and seeds.

Genetic resources
Genetic diversity found in natural stands or in  ex-situ 
collections.

Giants
Trees with a  diameter at breast height (dbh) > 80cm. 
They are ecologically particularly valuable because they 
provide  habitats for many animal and insect species 
due to their large wood volume, thick bark and usually very 
thick and highly structured crowns.

Gross increment
see  Increment

Gross value added
Value of all products and services produced by a country 
in a year after deducting the input costs, i.e. the cost 
of products or services used, processed or transformed 
during the production process.

Group selection system (or femel system)
Form of  stand management in which patches of forest 
(usually small patches in Switzerland) are regenerated 
through a combination of different types of harvesting 
(shelterwood, group selection or strip felling). This results 
in stands with  stages of development that can be clearly 
distinguished from one another based on their tree dimen-
sions.  Permanent forest,  Plenter forest
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Groundwater protection zone
Most important planning instrument for the protection 
of drinking water. The cantons are required to designate 
protection zones with graduated degrees of protection 
around all groundwater wells of public interest. Zone S1 
serves to directly protect the drinking-water intake facility. 
Zone S2 protects the drinking-water intake facility from 
harmful influences and structural interventions. Zone S3 
is a buffer zone in the transition to the adjoining water 
protection area and contains restrictions on use and 
measures for general hazard prevention. Since 2017, highly 
heterogeneous karst or fractured aquifers have also been 
protected with the zones Sh (h = highly vulnerable) and Sm 
(m = medium vulnerable).

Growing stock
 Stemwood (usually in cubic metres per hectare) of all living 
trees and shrubs (standing and lying) ≥ 12cm in  diameter 
at breast height (dbh) with bark in a  stand or area.

H

Habitat
Habitat of a plant or animal species, comprising all the 
ecological and environmental factors of a community.

Habitat tree
Also known as a biotope tree. Living tree with habitat 
structures such as woodpecker cavities,   rot-holes, 
nests of large birds (birds of prey and owls), bracket fungi, 
lightning scars, large dead branches in the crown, wood 
mould and bark pockets or surface sap flow.

Heterozygosity
Individuals with different maternal and paternal genes 
(alleles) at a gene locus are heterozygous with regard to 
that locus. The degree of heterozygosity (in %) indicates 
how many gene loci are heterozygous in an individual 
tree or how high this value is on average for all trees in 
a population. It is used as a measure of genetic diversity 
within populations.

High forest
Basic form of  stand where the trees are mainly stand-
ards (trees grown from seeds or cuttings). A distinction 
is made between uniform high forest and   plenter 
forest. The former consists of homogeneous, spatially 
and temporally clearly definable stands with a layered 
structure, in which the trees forming the main stand have 
similar  diameters at breast height (dbh) and can thus 
be assigned to the same  stage of development. In the 
group selection management system,  regeneration of 
high forest involves harvesting all trees in certain areas at 
the end of the  rotation period.  Coppice

Humus
All the dead carbonaceous (organic) matter in the organic 
layer and in the soil (depth of 0–100cm).  Topsoil

I

Increment
In the  NFI, gross increment in wood volume. Includes the 
increase in  stemwood volume with bark of the trees and 
shrubs surviving between two inventories with a diameter 
at breast height (dbh) ≥ 12cm, the stemwood volume with 
bark of all ingrowth, and the modelled increase in stem-
wood volume with bark of losses during half the inventory 
period.  Net increment

Indicator
A simple, measurable parameter for complex matters, 
systems or processes. Used in the  NFI for attributes 
with special information content related to the  criteria 
for monitoring sustainability.

Industrial wood
Raw wood that is mechanically shredded or chemically 
pulped. Used to produce mechanical and chemical pulp 
for papermaking, wood shavings, particle- and fibreboard 
and other industrial products.

In-situ conservation
Targeted conservation of a species within its natural 
habitat.  Ex-situ conservation
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Integral forest and wood strategy 2050
National strategy to replace and merge forest policy and 
wood resource policy from 2025 onwards. Includes a 
holistic approach (balance of protection and use) taking 
into account all sectoral objectives (climate, energy, biodi-
versity, spatial planning, regional economy, agriculture, 
circular economy, security, bioeconomy, etc.).

Intercantonal Forest Observation Programme (WDB)
Research programme for long-term forest monitoring, 
run since 1984 by the Institute for Applied Plant Biology 
(IAP) on behalf of (currently) 13 cantons and the FOEN. 
The health and vitality of forests on 190 observation plots 
is regularly recorded, in particular forest growth and the 
nutrient balance of the soil.

Invasive species, non-native
Introduced species that is known or assumed to be 
spreading in Switzerland and may reach a population 
density that impairs biodiversity and its sustainable use 
or endangers humans, animals or the environment.

L

Logs
Dried, sawn and split forest wood used as  energy wood.

Long-Term Forest Ecosystem Research (LWF) 
Research programme examining the long-term effects 
of natural and human-induced pressures on forests. 
The LWF is based on a network of plots and measure-
ment series forming part of the  UNECE network (49 
 Sanasilva Inventory plots on a systematic 16×16km grid 
and 19 long-term research plots, supplemented with other 
experimental sites). 

Lothar
Intense low-pressure system that passed over Western and 
Central Europe on 26 December 1999. The storm caused 
damage totalling almost CHF 1.8 billion in Switzerland.

M

Mid-diameter
Diameter of round stack wood, measured in the centre of 
the trunk, usually under the bark.  Diameter at breast 
height (dbh)

Mycorrhiza 
Symbiosis between a fungus and a plant in which the 
fungus is in contact with the plant’s fine root system. The 
mycorrhizal fungi supply the plant with nutrients and water 
from the soil and in return receive the glucose produced 
by photosynthesis from the green plant.

N

National accounts 
Way of calculating and presenting a country’s annual 
economic activity for statistical measurement, in which 
the origin, distribution and use of the total values of all 
goods produced and services are recorded.

National Forest Inventory (NFI)
Sampling inventory of roughly 6,500 sample plots 
throughout Switzerland. It periodically records the condi-
tion of forests and any changes that have taken place. On 
the basis of these data, statistically reliable conclusions 
can be drawn for the whole of Switzerland and for the 
larger cantons and regions. The fifth inventory is ongoing 
(NFI5 2018–26). The results of the NFI5 interim evaluation 
(2018–22) have been incorporated into the Forest Report 
2025. Previous inventories took place in 1983–85 (NFI1), 
1993–95 (NFI2), 2004–06 (NFI3) and 2009–17 (NFI4). 
Since 2009, the data have been continuously collected, 
with one ninth of the sample plots surveyed each year. The 
primary data sources are aerial images, data collected in 
forests and surveys of  forestry agencies.

National Priority Species, National Priority Habitats
Lists of animal and plant species and habitats that 
the Confederation has defined as priorities for species 
promotion in Switzerland. Prioritisation is based on how 
endangered a species or habitat is and how responsible 
Switzerland is for its survival.
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Natural forest
Forest that has resulted from  natural regeneration and that 
has developed freely for a long time without human interven-
tion. In the  NFI, all forests that have not been managed or 
grazed by livestock for more than 100 years, have developed 
purely from natural regeneration and have a close-to-nature 
proportion of conifers are considered natural forests.

Natural hazards, gravitational
Downslope movements such as fall processes, avalanches, 
landslides, debris flow and flooding.

Natural regeneration
 Regeneration resulting naturally from seeding or vege-
tative reproduction.

Neophyte
Plant species intentionally or unintentionally introduced by 
humans into a habitat outside its natural range after 1492 
(Columbus’s voyage to America).

Net increment
 Increment of wood volume minus the volume of mortality.

Nitrate (NO3
–)

Nitrogen-oxygen compound easily soluble in water. Plants 
meet their nitrogen requirements by, among other things, 
absorbing nitrates from groundwater. 

Nitrate leaching
Annual quantity of  nitrate (NO3

–) leached from the root 
zone into watercourses or into the groundwater.

Nitrogen (N)
Important plant nutrient. Nitrogen (N2) is a colourless and 
odourless gas and the main component of air. To be taken 
up by plants, atmospheric nitrogen must be converted into 
 nitrate (NO3

–) or ammonium (NH4
+).

Nut orchard
Park-like meadow planted with sweet chestnut or walnut 
trees, which is used for wood and fruit as well as for hay 
production or as pasture. Mainly found on the southern side 
of the Alps. An increasingly important agroforestry practice 
for sustainable agricultural production.  Wooded pasture

O

Old-growth patch
Generally 1 to 5ha stand of mainly older trees that are left 
to decay naturally. Old-growth patches serve to enrich old 
timber stands and  deadwood in managed forests.

Old timber stand
Stage of the development of a stand, where the 100 
strongest trees per hectare are on average at least 50cm 
in  diameter at breast height. It corresponds to the ‘old 
timber’ stage of development in the  NFI.

Organic layer
Top layer of forest soil consisting of organic vegetation 
residues in various stages of decomposition.  Topsoil

Overbank sedimentation
Deposition of mostly coarse solid material that spills out 
of a watercourse bed during flooding.  Natural hazards, 
gravitational

Ozone (O3)
Highly reactive oxygen compound. Trace gas in the atmos-
phere. High in the stratosphere, the ozone layer shields 
the Earth against harmful ultraviolet rays. Close to the 
ground, even low ozone concentrations may be harmful, 
irritating human respiratory systems and damaging the 
photosynthetically active cells in the leaves of plants.

Ozone flux
Amount of  ozone taken up through the stomata of leaves 
and needles. The extent of the ozone flux depends on both 
the tree species and the environmental conditions.  POD

P

Parasite
A parasitic organism lives on or inside other living organ-
isms and derives nutrients from them.
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Paris Agreement
Agreement negotiated at the 2015 Paris Climate Change 
Conference which requires all countries to reduce 
greenhouse gas emissions. It replaced the 1997 Kyoto 
Protocol and extended the emissions targets to all the 
world’s nations. Switzerland ratified the agreement on 
6 October 2017.

Particulate matter
The finest particles in air produced through different 
processes (combustion, mechanical abrasion, secondary 
formation from gaseous precursor pollutants).  Aerosol

PEFC
Abbreviation for ‘Programme for the Endorsement of Forest 
Certification’. Independent certification system to promote and 
continually improve sustainable forest management.  FSC

Permanent forest
Form of  stand management in which the forest is not 
rejuvenated by harvesting large areas but by removing 
individual mature trees ( plenter forest) or small groups of 
trees (group and mountain plenter forest). This results in a 
non-uniform forest in which all generations of trees occur 
side by side in small or even very small areas.  Group 
selection system

Photosynthesis
Biochemical process in which plants use the energy from 
sunlight to produce glucose and oxygen from  carbon 
dioxide (CO2) and water and so build  biomass.

pH value
Unit of measurement for the concentration of  protons 
in an aqueous environment such as a  soil solution or 
rain. The lower the pH value, the higher the concentration 
of protons. Liquids with a pH value of 7 are neutral, those 
over 7 are alkaline (basic) and those under 7 are acidic.

Pioneer species
Plant species that appears early in the  succession. Pioneer 
species typically produce large quantities of easily dispersible 
seeds, fructificate annually, grow rapidly when young, have 
a low tolerance for shade and a high tolerance for extreme 
climatic conditions, and often have a short lifespan. 

Planting
Activity in which trees or shrubs grown from seed (seed-
lings) or vegetatively are placed in their final location in 
the forest. Often used to aid forest  regeneration, e.g. 
after storm damage.  Natural regeneration

Plasticity
Change in the external characteristics of an individual in 
response to changing environmental factors. Also external 
differences between individuals with identical genotypes 
(clones) or at least very similar genotypes. Often a conse-
quence of altered gene expression.

Plenter forest
Also known as ‘single-tree selection forest’.  High forest 
with a vertically stratified structure. In this type of  stand, 
trees of all sizes grow side by side. A plenter forest is 
always managed by harvesting single stems (single-tree 
selection or plenter selection). The aim of this is to use 
mature stems, select valuable trees, preserve the vertically 
stratified  stand structure on a small scale and promote 
continuous  regeneration.

POD
Phytotoxic ozone dose. Index for the ozone dose taken up 
by a plant via the stomata.  Ozone flux

Primary function
If a forest or woodland performs several  forest functions 
simultaneously, the most important of these is called the 
primary function. In the  NFI, this is the forest function 
that has priority should the district foresters find conflicts 
over use, with the other forest functions also being consid-
ered where possible.

Pristine forest
Forest where earlier human use is not known or detectable 
or where it is so insignificant and so long ago that it has no 
influence on the tree species composition, forest structure, 
deadwood quantity and forest dynamics. A pristine forest 
typically contains large quantities of  deadwood because 
the wood from dead trees is left lying.
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Proton
Positively charged hydrogen atom (H+). In aqueous solutions, 
protons are released by  acids and absorbed by  bases. 
Acid soils contain high concentrations of protons.  pH value

Provenance 
Place of origin of  seed or of young trees for  planting. 
For example, beech trees from the Sihlwald are considered 
a valuable provenance because of their growth character-
istics. Due to climate change, native species originating in 
drier and warmer regions are gaining in importance.

R

Regeneration
Establishment and growth of young trees. Regeneration 
can be promoted via silvicultural measures (e.g. secondary 
felling for  natural regeneration) or occur as the result of 
 planting. Also used as a term for a collective of young trees.

Residuals (forest residues)
Part of timber harvest that cannot be used as  round 
stack wood. Brushwood as well as stems and branches 
that do not have the lengths and diameters required for the 
round stack wood assortments. Used to produce energy 
and occasionally as a material.

Residuals (industrial)
Residues such as wood shavings and sawdust from wood 
processing, e.g. in sawmills, planing mills and carpenters’ 
workshops. Used as a material and for energy production.

Resilience
Ability of an  ecosystem to maintain a state of equilibrium 
despite diverse ecological disturbances.

Risk management, integrated
Management taking into account all natural hazards and 
measures and involving all those responsible for planning 
and implementing these measures. Aimed at achieving 
ecological, economic and social sustainability.

Rotation period
Regular specified time period between the establishment 
and clearing (final harvest) of a  stand. Corresponds to 
the time interval between two final cuts.  Coppice forest, 
 High forest

Rot-hole
Tree cavity in which wood mould (a mixture of heavily 
decomposed, soft wood, plant remains and remains of 
animal faeces) has been deposited. Rot-holes provide a 
valuable  habitat for rare and highly specialised species.

Round stack wood
Cover term for the raw and unworked wood produced in 
the forest during  wood harvesting in the form of  stem-
wood,  industrial wood and  energy wood. A distinction 
is made between broadleaved and conifer round stack 
wood according to the tree species.

S

Salvage logging
Unplanned logging of forest stands due to  disturbances.

Sanasilva Inventory
Annual inventory of the  defoliation and mortality rate 
on around 50 plots, on a systematic subset of the  NFI 
network. It is part of the 16×16km representative network 
of  UNECE for the whole of Europe.  Forest inventory

Saprophytes
Organisms, especially fungi and bacteria, that feed on 
dead organic matter (wood, plant parts, leaves, needles, 
cones, horn, dead animals, etc.) because they cannot 
photosynthesise. 

Saproxylic species
Fungi or animals that wholly or partly feed on, live in or 
use wood in at least one of their life stages. The term is 
mostly used for insects. 

Sawn timber
Products produced in sawmills by cutting  stemwood 
to produce, for example, boards and battens for the 
construction, packaging and furniture industries.



Forest Report 2025 © FOEN/WSL 2025� 141

Seed
Seed used to grow young tree seedlings, collected directly 
from parent trees in nets or on the ground.

Seed-harvesting stand
 Stand of at least 100 trees selected for their quality from 
which  seed is obtained.

Shrub forest
 Stand where more than two thirds of the area is covered 
with shrubs, according to the  NFI definition. Typical 
examples include forests of green alder and dwarf moun-
tain-pine, as well as hazel (coppice) forests and similar 
stockings.

Shrub layer
Layer in the vertical  stand structure formed primarily by 
shrubs with a maximum height of 5m.  Tree layer

Site factors
Totality of all environmental influences that affect living 
organisms at a particular location. Site factors include 
 biotic and  abiotic environmental influences. Primary 
site factors, e.g. water, temperature, light, chemical and 
mechanical factors, have a direct effect. Secondary site 
factors, e.g. climatic factors, altitude or biotic factors in 
the soil, have an indirect effect.

Skid trail
A forest aisle that is free of stocking, created in terrain 
accessible to tractors without constructing a track. It is 
used to transport timber from the forest to the nearest 
truck road.  Brash mat

Slippage
Tearing up of the forest soil when heavy forestry machinery 
is driven over it during timber harvesting due to the fric-
tional forces of the wheels or tracks. Slippage can be 
reduced with technical measures.

Snag
Standing dead tree. In the  NFI, dead tree or shrub 
≥ 12cm in diameter at breast height (dbh).

Socio-Cultural Forest Monitoring (WaMos)
Periodic survey of the public’s relationship to Swiss forests, 
conducted in 1997 (WaMos 1) and 2010 (WaMos 2) as 
representative telephone surveys and in 2020 (WaMos 3) 
as a representative online survey.

Soil acidification
Process in which the concentration of  acids in the soil 
increases. Soils can neutralise acids to a certain degree 
through the   weathering of buffer substances and 
through  cation exchange. If the soil is fed more acid (e.g. 
through air pollutants) than it can buffer, this reduces its 
buffering capacity. The soil’s  pH value falls, the  base 
saturation decreases and the  protons released from the 
acids can displace nutrients from the soil. An acidic soil 
does not therefore nourish plants as well as a neutral or 
basic soil.  Cation exchange capacity

Soil solution
Water content of the soil including the substances dissolved 
in it. Performs the important function of transport and 
reaction medium in the soil.

Solid cubic metre (scm)
Unit of measurement for  round stack wood. A solid cubic 
metre corresponds to one cubic metre of solid wood mass, 
usually without bark. The unit of measurement is used in 
harvesting and selling round stack wood.

Special furnaces
Furnaces in which  energy wood in the form of pellets or 
chips is burnt to obtain heat and/or electricity. Unlike single-
room stoves and log stoves, they are usable in both small 
and large dimensions.  Combined heat and power plant

Stage of development
Stage of stand development defined based on the mean 
or dominant tree size measure (diameter or height). In the 
 NFI, the stages of development distinguished on the basis 
of the dominant  diameter at breast height (dbhdom) are: 
 young growth/thicket (< 12cm), pole timber (12–30cm), 
young timber (31–40cm), medium timber (41–50cm) and 
old timber (> 50cm).
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Stand
Tree collective that differs significantly from the surrounding 
trees in terms of species composition, stand age or struc-
ture. It represents the smallest spatial unit for silvicultural 
activities and the  forest inventory.

Stand, crowded or dense
 Stand in which the tree crowns are in close contact and 
influence each other, often resulting in deformed crowns. 
 Crown closure

Stand structure
Vertical formation of a stand, defined by the proportions 
of the stand layers (upper, middle and lower layers) as 
single-layered, multi-layered, stratified or clustered.

Stemwood
 round stack wood used as more valuable  sawn timber 
or veneers.

Structural diversity
In the  NFI, indicator for characterising the  stand as a 
habitat. It is derived from the following attributes:  stage 
of development,   crown closure,   stand structure, 
proportion of old timber, degree of damage to the stand, 
presence of forest or stand edge, occurrence and type 
of gaps,  crown coverage of the  shrub layer, crown 
coverage of berry bushes, as well as the occurrence of 
stumps, lying  deadwood,  snags and heaps of branches.

Succession
The chronological sequence, uninfluenced by humans, of 
the growth of different plant and animal communities on 
the same site. The forest succession is a sequence from 
pioneer communities with light-demanding tree species 
to climax forest communities with shade-tolerant tree 
species.  Pioneer species

Sustainability 
Principle of forest management aimed at preserving 
forests and their diverse functions and services in the long 
term.  Forest functions,  Forest ecosystem services

Swiss Bird Index (SBI®)
Indicator of the Swiss Ornithological Institute in Sempach, 
recording the development of breeding birds in Switzerland 
since 1990. The SBI® Woodland sub-index analyses 56 
bird species for which sufficient population development 
data are available. 

T

Target species
Animal or plant species whose conservation and promotion 
is the direct, specific objective of protection and manage-
ment measures. At least a  National Priority Species. 
The success of the measures is measured by the actual 
occurrence of the target species.  Umbrella species

Topsoil
Second layer of forest soil, also known as the A horizon, 
consisting of mineral soil and humus.  Organic layer

Total wood volume
 Stemwood volume of all living and dead trees and shrubs 
(standing and lying) with a  diameter at breast height 
(dbh) ≥ 12cm. The total wood volume is the sum of the 
 growing stock and  deadwood volumes.

Tree layer
Vegetation layer consisting primarily of trees. The tree 
layer determines the forest’s composition and structure, 
contains the largest proportion of its biomass and controls 
many important   ecosystem services and functions. 
 Shrub layer

U

Umbrella species
Target species in conservation. Protecting an umbrella 
species simultaneously benefits many other species in 
the same habitat. 
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UNECE
Abbreviation for ‘United Nations Economic Commission for 
Europe’. Based in Geneva. Founded in 1947 as one of five 
regional organisations. UNECE’s primary goal is to promote 
economic cooperation among its 56 member states.

V

Vascular plants
Plants that have a stable tube system (trachea) for trans-
porting water. Vascular plants are tripartite, consisting of 
roots, a stem and leaves. Subdivided into pteridophytes 
(ferns, horsetails) and spermatophytes or seed plants 
(trees, shrubs, grasses, flowers).

Vitality
Quality of a tree determined by its genetic make-up 
and environmental conditions. Vitality is manifested in 
particular in a tree’s ability to adapt and compete.

Vivian
Intense low-pressure system that caused great damage 
in Europe, including Switzerland, in February 1990. In 
Switzerland the storm mostly affected the northern Pre-Alps, 
where large areas of mountain forest were destroyed.

Volatile organic compounds (VOCs)
Group of carbonaceous compounds that evaporate easily. 
They may contain toxic components.

W

Waste wood
Wood that is no longer part of the use processes. It stems, 
for example, from demolished buildings and the disposal of 
furniture and packaging. Treated or natural, i.e. untreated, 
depending on its origin.

Weathering 
Disintegration/dissolving and transformation of rocks and 
minerals in forest soil. Chemical weathering is the most 
important acid-neutralising process in soil and the most 
important source of nutrients for plants.  Soil acidification

Wild ungulates
Collective term for wild even-toed ungulates. In the  NFI, 
the term covers red deer, roe deer and chamois.

Wood (or timber) harvesting
Removal of trees from the forest. The process of timber 
harvesting involves logging (harvesting and processing, 
removing branches and cross-cutting the wood), extracting 
and stacking the stems and trees (transporting to forest 
track) and storing them at suitable sites until they are 
transported by road to the plant.  Skid trail

Wooded pasture
Pasture stocked with forest trees, subject to forest 
legislation. Wooded pastures are open forest landscapes 
with a pattern of small patches of pasture and forest. 
They developed from extensive grazing and are now very 
valuable for nature conservation. The most attractive are 
in the Jura highlands and Central Alps.  Nut orchard

Woodland fragments
Wood that grows outside of forests in open country. Includes 
wood from residential areas, roadsides or embankments 
and from the maintenance of hedges or individual trees.

Y

Young forest
 Stand whose  stage of development is  young growth/
thicket and weak pole timber. In the  NFI, all stands with 
a dominant  diameter at breast height (dbhdom) < 12cm 
are considered young forest.

Young growth/thicket
  Stage of development of a   stand in which the 
100 tallest trees per hectare are, on average, no higher 
than 1.3m. The young forest trees do not form a closed 
stand and belong to the herb or  shrub layer.
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