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Dear Readers,

Clean water, good quality air, healthy forests: Swiss environmental 
policy has achieved much in the last several decades. This has 
been made possible not only through technical and regulatory 
measures, but also through the active cooperation of the people 
in our country. They and all the political, economic and scientific 
actors involved in these efforts deserve to be acknowledged and 
sincerely thanked here for what has been achieved!

Nevertheless, we cannot let up in our efforts. The environment  
is still under pressure, as demonstrated by this Report of the 
Federal Council. The report expands the focus to such areas  
as nutrition, housing and mobility, which cause most of the  
environmental impact. This impact is not only felt in Switzerland, 
but also abroad, where many of our consumer goods originate. 
Thus, environmental policy challenges are both locally rooted 
and increasingly taking on a global dimension. We will not make  
inroads if we continue to carry on business as usual, sit back  
and do nothing, or pass the buck. The Earth is being stretched  
to the limits of its carrying capacity. Climate change, overuse  
of resources and continuing biodiversity loss are risks that 
threaten the natural resources which sustain human life. For that 
reason, the Federal Council is focusing on these three areas  
in its environmental policy.

Foreword
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This requires a broad understanding of the causes and relationships. 
Digitalisation is giving rise to innovations that can be used to 
manage energy and resources more efficiently – such as in food 
production, housing construction or mobility. That is why the 
Federal Council supports the development and deployment of 
environmentally-sound technologies.

We also want to secure our gains and reduce existing environmental 
impacts in the future. To achieve these goals, the Confederation 
and cantons need society as a whole, the economy and science 
to be committed participants. We all depend equally on nature – 
and we all bear the responsibility.

Federal Councillor Doris Leuthard
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Overview 

An intact environment is an essential basis for daily 
life and, by extension, Switzerland’s health, welfare, 
economy and competitiveness. Measures to protect 
natural resources and use them sustainably, safeguard 
resilient ecosystems and maintain a high degree of 
biological and landscape diversity, as well as protect 
the climate and adapt to climate change ultimately 
serve to preserve our life-sustaining resources. These 
also include clean water and air, soil fertility, pollina-
tion, protection against natural hazards and an ade-
quate supply of energy and raw materials.

Despite progress, resource use exceeds  

nvironmentally-sustainable levels

Overall, Switzerland’s environmental impact has 
decreased per capita by 19% in the last 20 years. Air 
and water have become cleaner in Switzerland thanks 
to statutory requirements and technological advances. 
Lakes and rivers attract bathers, and air pollution has 
decreased significantly. Most forests are healthy today, 
and there are fewer and fewer toxic contaminated sites, 
thanks to remediation measures. The Swiss economy 
is continuously improving its resource efficiency by 
increasing the value added per unit of material. Swit-
zerland can also claim progress in decoupling eco-
nomic growth from energy consumption and green-
house gas emissions.

Nevertheless, Switzerland’s current consumption and 
production patterns show that it is still using natural 
resources at a level that exceeds the Earth’s regenera-
tion capacity.

Rising environmental impact abroad…

Switzerland is increasingly integrated in global eco-
nomic cycles. A growing share of the goods consumed 
here is either imported or produced from raw materials 
and semi-finished goods that do not come from Swit-
zerland. Thus, the domestic environmental impact is 
increasingly relocated abroad. If everyone in the world 
lived like our population, the planetary boundaries, as 

defined by science, would be exceeded several times 
over. The effects of Swiss consumption occur abroad, 
primarily to the detriment of the climate, biodiversity 
and water availability. This is the conclusion drawn by 
studies in connection with Switzerland’s correspond-
ing footprints.

For instance, domestic greenhouse gas emissions 
decreased between 2000 and 2015. This reduction was, 
however, partially offset by additional emissions abroad. 
At around 14 tonnes of CO2-equivalents per capita in 
2015, Switzerland’s greenhouse gas footprint was  
significantly above the European average. It is esti-
mated that 0.6 tonnes per capita would be within the 
planetary boundaries.

The biodiversity footprint takes into account the influ-
ence of land use on global species diversity. Biodiver-
sity losses are especially high in naturally species-rich 
countries whose soil is subjected to intensive agricul-
tural use. The pressure exerted by Switzerland on 
global biodiversity increased by around 9% per capita 
in the period of study – mainly due to the consumption 
of imported goods.

The footprint for freshwater use provides an overview 
of water consumption and factors of local water scar-
city in the countries of origin. Switzerland’s water 
footprint increased per capita by 28% to approximately 
4,800m3 of water-equivalents between 2000 and 2015.

Finally, the material footprint measures raw material use 
through domestic consumption. Switzerland’s material 
footprint decreased per capita by approximately 6% to 
less than 17 tonnes between 2000 and 2015. In com-
parison, the average of the EU countries is 9  tonnes 
per resident.

…growing pressure in Switzerland

Despite the aforementioned progress, pressure on nat-
ural resources continues to mount in Switzerland as 
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well. One of the biggest challenges is soil use due to 
expanding settlement and transport areas, over-fertilis-
ation of ecosystems with nitrogen compounds, the 
introduction of plant protection products into the soil 
and bodies of water, and climate change. As the volume 
of waste continues to grow, Switzerland also loses valu-
able raw materials. Environmental impacts have nega-
tive effects on the health and well-being of the popula-
tion, natural habitats and species diversity. They reduce 
the quality of life and attractiveness of Switzerland as a 
location and generate high economic costs.

Depending on the geographical area concerned, other 
challenges may be more of a priority: In the Central 
Plateau, the loss of landscape quality and unsealed 
land has greater priority because settlements and 
infrastructures continue to spread over more and more 
territory. In the Jura, the priority issue is the increas-
ing drought related to climate change. In the Alps, 
pressure is mounting due to their use for recreational 
activities, and natural events may have increasingly 
greater effects as the climate changes. In the Southern 
Alps, air and landscape quality and the growing risk of 
forest fires are the main challenges. In urban areas, 
natural resources are generally under a great deal  
of pressure, but due to the concentration of human 
activities, there are also opportunities for an efficient 
supply of infrastructures and services. The required 
inward development of settlements may simultaneously 
improve the urban quality of urban agglomeration 
belts, shape recreational spaces and thus positively 
influence the quality of life, the appearance of the 
landscape, biodiversity and urban climate.

Opportunities in nutrition, housing and mobility 

changes

Selective technical measures alone are not enough to 
deal with soil use, nitrogen surpluses, pollution from 
pesticides and other chemical substances, and green-
house gas emissions. Instead, a transformation of the 
consumption and production sectors with the greatest 
effects on the environment and resources is necessary. 
The sustainable development goals (SDGs) of the United 
Nations have similar objectives.

With a 28% share, nutrition has the most significant 
environmental effects in Switzerland, followed by hous-
ing at 24% and mobility at 12%. There is potential for 
change on both the supply side and the demand side.

In fact, sustainable nutrition requires locally-adapted, 
climate-compatible agriculture with effectively con-
nected, high-quality biodiversity conservation areas 
or resource-efficient water management. Preventing 
food waste and maintaining a moderate diet with a 
higher proportion of plant-based food can also help.

Housing is environmentally sound when it meets build-
ing standards on energy efficiency and climate-friendli-
ness, uses sustainable building materials and second-
ary raw materials, or when quiet zones and green spaces 
are planned nearby. However, living space and furnish-
ing demands also have a decisive influence.

Mobility will become sustainable when the supply of 
transport means and infrastructures reflects concerns 
about air pollution control and soil, landscape and 
tranquillity protection, and raw materials are used 
economically and efficiently for building and opera-
tion. At the same time, however, new ways of working, 
spending free time and travelling as well as a more 
varied settlement development can all be used to lev-
erage the demand side.

The solutions to these issues require a holistic view of 
the system, which combines technical-natural scien-
tific approaches with socioeconomic analyses. A mix 
of instruments will need to be used to ensure a suc-
cessful transformation. This mix includes sustainable 
investments and clean, resource-efficient technolo-
gies, stronger application of the polluter-pays princi-
ple and enforcement of the environmental laws and 
regulations at the national and international levels, in 
addition to more intensive cooperation between the 
federal government and the economy, the cantons and 
neighbouring countries.

The answer to the question of whether or not consump-
tion and production patterns can be transformed into 
environmentally-sound patterns ultimately also depends 
on social trends in connection with nutrition, health, 
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cohabitation or mobility, and will be heavily influ-
enced by technical innovations. Environmental and 
economic policy must make use of the opportunities 
presented by the technological transformation and 
digitisation to reduce the use of natural resources, 
materials and energy and increase efficiency at all 
 levels. This is the only way that Switzerland can bring 
its footprint into line with the planetary boundaries. 
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Structure and methodology

1  DPSIR: human activities (Driving forces), pressures on the environment (Pressures), state of the environment (State),  
impacts on the environment (Impacts), remedial measures (Responses).

“The Federal Council shall assess the state of the envi-
ronment in Switzerland at least every four years and 
shall submit a report on the results to the Federal 
Assembly.” This sentence was added to Switzerland’s 
Environmental Protection Act (EPA) in 2014 due to the 
ratification of the Aarhus Convention.

The “Environment Switzerland” reports fulfil the man-
date of providing information and reporting in simple 
and clear terms on the state and development of the 
environment. By disclosing the need for action, the 
reports also provide pointers for the development of 
future environmental policy and highlight synergies 
with other sectoral policies.

The “Environment Switzerland 2018” report provides 
objective and factual information about the state of 
the environment and environmental impacts. With 
this report, the Federal Council publishes a substanti-
ated overview that is intended to provide an important 
basis for the future design of environmental policy 
and for other environmentally relevant policy areas.

Report structure and conceptual principles

This report has three parts: Part A includes a higher- 
level analysis and summary of the state of natural 
resources around the globe and Switzerland’s influ-
ence on them. Part B includes expert analyses and 
takes stock of how environmental policy is imple-
mented in the various special areas. Finally, Part C 
focuses on challenges and opportunities for the con-
servation of natural resources. The report is based  
on the standardised European DPSIR model1, which 
describes the causal links between driving forces, 
pressures, the state of ecosystems, impacts on humans 
and nature as well as the required measures. 

Part A – Natural resources under pressure

The first chapter, Planetary boundaries, provides an 
overview of Switzerland’s impact on the state of global 
natural resources.

The second chapter, Switzerland’s resource consump-

tion, presents a summary of the most important driving 
forces, pressures and impacts caused by resource use in 
Switzerland.

A geographical overview also sums up the key devel
opments in the Central Plateau, the Jura and the Pre
Alps, the Alps and the Southern Alps.

-
-

In this chapter, Part A also takes a more in-depth look at 
three selected cross-cutting issues and explores the 
challenges and potential opportunities that arise with 
regard to environmental policy: environmental impacts 

caused by Swiss consumption abroad, nitrogen and 
urban agglomerations. 

The third chapter, System view, focuses in particular 
on the areas of consumption and production that  
have the greatest environmental impact, i. e. nutrition, 

housing and mobility.

Part B – Implementation of environmental policy

Part B analyses the state of the environment in various 
special areas and takes stock of how environmental 
policy is being implemented in various areas. The fol-
lowing environmental issues are considered: climate, 
air, biodiversity, water, forest, soil, landscape, tranquil-
lity, natural hazards, major accident risks, biosafety, 
chemicals, waste and raw materials, contaminated 
sites, electrosmog and – unless already covered in the 
special areas – international environmental policy.

Structure and methodology | Environment Switzerland 2018
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Each chapter starts with the respective mandate that 
results from legal requirements, the Federal Council’s 
strategies, international agreements and the goals of 
the UN 2030 Agenda for Sustainable Development (Sus-
tainable Development Goals, SDGs).

These are followed by an analysis and report on the 
respective topic in accordance with the DPSIR model.

Each topic concludes by identifying the need for further 

action that can be derived from the mandate and the 
state of the environment. The action required may thus 
indicate the non-achievement of national or international 
goals, deficiencies in the state of the environment or 
enforcement problems, a need for funding, knowledge 
gaps (research and monitoring) or may highlight Switzer-
land’s international responsibility.

Part C – Living space:  

challenges and opportunities

Part C summarises the greatest challenges involved in 
accomplishing the ideal of an intact habitat. It also 
shows the opportunities that may arise.

Evaluation method

The indicators of the environment report provide 
information on the state and development of the envi-
ronment based on available data. They are accompa-
nied by an assessment and a comment to help interpret 
the information illustrated in the chart. The assess-
ments are performed by the experts responsible for 
the various areas. If targets limited to a specific value 
(target value, limit value) exist, these form the basis of 
the assessment.

Two aspects are assessed: the state and the trend. The 
state concerns the most recent data. The trend consid-
ers the development between the beginning and the 
end of the period observed. The future development is 
not addressed.

The trend is assessed in accordance with the method 
used by the Federal Statistics Office (FSO) for the sus-
tainable development indicators. This method consists 
in comparing the targeted development with the 
observed development, which is calculated on the 
basis of available data. For the purposes of this report, 
the assessments obtained with this method are also 
subject to critical analysis by experts. If they think 
that the assessment is irrelevant and other factors 
should be taken into consideration, they may change it 
as a last resort. This choice is discussed in the com-
ment on the indicator in question.
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State Trend

  Good  
  No negative impact on the environment, health or infrastructure. 

The limit values are respected.

  Positive  
  Indicators without a deadline for reaching the target:  

The observed development is heading in the same direction  
as the targeted development. 

 I ndicators with a deadline for reaching the target: The target 
may be reached or exceeded by the deadline if the observed 
development continues.

  Medium 
  The impacts on the environment, health or infrastructure are 

manageable. The state is close to the limit values.

  Unsatisfactory1 
  Indicators without a deadline for reaching the target:  

The observed development is stable, but an increase or decrease 
is desired. 

 I ndicators with a deadline for reaching the target: The develop
ment is moving in the right direction but is insufficient to reach 
the objective by the deadline.

-

  Poor  
  Negative impacts on the environment, health or infrastructure. 

The limit values are not respected.

  Negative 
  The observed development is moving in the opposite direction 

from the targeted development

  Impossible to evaluate   Impossible to evaluate

Three categories are used to describe state and trend:

More details on the assessment method can be found 
at www.bafu.admin.ch/indicators

The diagrams presented in the report are gener ally 
based on data available up to August 2018.

Images

The images in this report were provided by a photogra-
pher. They are a stand-alone supplement to the figures 
and data and serve as a visual representation of the 
relationship between human beings and the environ-
ment, of the nutrition, housing and mobility systems 
as well as of a range of other environmental areas.

1 The Federal Statistics Office (FSO) uses the term “unchanged” to describe this category.



A Natural resources under pressure | Environment Switzerland 2018 16

A Natural resources under 
pressure



A Natural resources under pressure | Environment Switzerland 2018 17

A1 Planetary boundaries

Globally, natural resource use and consumption for the purposes of production 
and consumption are far in excess of a naturally sustainable level. The  
planetary boundaries for biodiversity loss, climate change, nitrogen and phos
phorus surpluses, and deforestation are already exceeded. If all countries 
consumed as many resources as Switzerland, the risk of grave consequences 
would be significantly higher still.

-

The Earth supplies 7.5 billion people with natural
resources that are used to satisfy nutrition, housing, 
mobility, and numerous other needs. Although humans 
are just one of approximately 10 million species of ani-
mals, plants and fungi, we claim one-fourth of the
entire plant biomass produced on the Earth’s surface 
(Krausmann et al. 2013). Today, most modern societies 
also rely heavily on the use of non-renewable resources 
such as the biomass produced in previous periods of 
Earth’s history, i.e. oil, natural gas and coal. 

 

 

Sharp rise in resource use

The unprecedented global growth of the population 
and economy starting in the mid-20th century was 
accompanied by a sharp rise in resource use. As a 
result, the population, gross domestic product (GDP), 
energy consumption, fertiliser use and water con-
sumption have since risen sharply (Steffen et al. 2015a).

Global use of raw materials in the form of biomass (for-
est and agricultural products), metalliferous ores (iron, 
aluminium, copper, etc.), non-metalliferous minerals 
(sand, gravel, rock, etc.) and fossil energy carriers 
increased more than threefold between 1970 and  2017 
to almost 90 billion tonnes (UNEP 2017). In many cases, 
raw material use is accompanied by greater  consumption 
of and interference with other natural resources such 
as soil, water, clean air, biodiversity and landscape.

Above the naturally sustainable level

As a result, the Earth is either close to the limits of its 
capacity or has already exceeded them. A research 
team associated with the Stockholm Resilience Centre 
and other scientific studies based on its work have 
shown that four of the nine planetary boundaries have 
already been crossed (Rockström et al. 2009, Steffen  
et al. 2015b, EEA 2015a, UNEP 2012a, 2017). Hence, 
Earth is no longer within the “safe operating space”  
as regards biosphere integrity, i.e. biodiversity (much 
higher extinction rate), land-use change (deforesta-
tion), nitrogen and phosphorus surpluses (over-fertil-
isation and oxygen depletion in seawater and fresh-
water), and climate (increase in greenhouse gases)  
(  Figure 1). The risk of negative effects on human 
living conditions is therefore either high (biodiversity, 
nitrogen and phosphorus flows) or increasing (climate 
change, land-use change).

Impacts of excessive resource use

When the planetary boundaries are exceeded, tipping 
points may be triggered that will destabilise ecosys-
tems and global material cycles. Their consequences 
are sometimes difficult to predict. If, for example, natu-
ral circulation systems such as the Gulf Stream or the 
Monsoon fundamentally change, the living conditions 
of entire continents could be altered.
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Figure 1

Planetary boundaries

The planetary boundaries refer to boundaries for nine vital global pro-
cesses that should not be crossed if we want to avoid driving the planet 
Earth into a state that would put the well-being of human societies at 
significant risk (Rockström et al. 2009, Steffen et al. 2015b).
Once these boundaries are crossed, humanity is no longer in the safe 
operating space and runs the risk of adversely affecting ecosystems, the 
economy and society. When a process transgresses the safe operating 
space (shown in green in the diagram), there is an increasing risk of seri-
ous consequences (shown in yellow in the diagram). When a process 
goes way beyond these boundaries, the risk of serious consequences is 
very high (shown in red in the diagram). 

The data currently available is insufficient to determine the exact 
planetary boundaries (shown in grey in the diagram) for functional 
diversity (as part of biodiversity loss), atmospheric aerosol pollution 
(air pollution) and pollution caused by new chemical substances and 
modified organisms. Nevertheless, there are already indications that 
these processes are under heavy pressure. 
The example of excessive freshwater use clearly shows that the 
planetary boundaries concept (with the exception of the global pro-
cesses of climate change, ocean acidification and stratospheric 
ozone depletion) must be assessed within the context of local devel-
opments; while freshwater is available in sufficient quantities world-
wide, there are regions of the world in which the hydrological cycle is 
under heavy pressure (Pfister et al. 2016).

Source: Steffen et al. 2015b
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The planetary boundaries have already been exceeded 
for the following processes:
• Biodiversity loss continues to advance around the 

world despite protection measures, thereby endan-
gering the integrity of the biosphere. For example, 
only 38.4% of the original species diversity is still 
preserved in Western and Central Europe (UNEP 
2012a). Once species go extinct, their genetic materi-
al is lost forever. Biodiversity loss also weakens the 
ability of ecosystems to reliably fulfil vital functions.

• Global climate change is one of the results of green-
house gas emissions in the atmosphere. The rising tem-
perature causes habitat loss, among other negative 
effects. The accumulation of extreme weather events 
such as droughts, hot spells and heavy precipitation 
destroys harvests and endangers human health, while 
the expected rise in sea levels threatens settlements in 
coastal areas (IPCC 2015).

• Nitrogen and phosphorus surpluses from agricul-
ture (and – in the case of nitrogen – also from com-
bustion processes) leach into lakes and oceans, 
where they cause eutrophication. Due to increased 
algae and bacteria growth, the oxygen level in the 
water decreases, and aquatic and marine ecosys-
tems become hostile to life.

• Land-use changes, which lead to large-scale deforest-
ation, are mainly a result of the intensification and 
expansion of agriculture. They cause biodiversity 
loss, destroy soil functions, curtail other ecosystem 
services and influence the climate. As a result, it 
becomes more difficult for many people to access 
clean drinking water and food (UNEP 2012a).

 
Based on current knowledge, the planetary bounda-
ries for the following three processes have not been
exceeded yet. However, some of their critical thresh-
olds have already been exceeded at the regional level:

 

• Stratospheric ozone depletion is the result of emis-
sions from persistent ozone-depleting substances 
(in particular chlorofluorocarbons or CFCs). An inter-
national agreement signed in 1987 (the Montreal 
Protocol) resulted in a ban on them. Since then,   
an improvement has been observed. Nevertheless, 
this particular environmental problem cannot be 
considered solved yet: According to model calcula-
tions, a complete recovery is not expected before 

2060 (Douglass et al. 2014); during the Southern 
Hemisphere spring, a hole continues to form in the 
ozone over Antarctica, increasing harmful UV radi-
ation in the region concerned; to date, a total column 
ozone recovery trend has not been detected in the 
tropics and middle latitudes (Ball et al. 2018). More-
over, emissions of short-lived ozone-depleting sub-
stances (e.g. dichloromethane), which are not regu-
lated by the Montreal Protocol, could further delay 
the recovery of the ozone layer (Hossaini et al. 2017).

• Ocean acidification is caused – just like climate 
change – primarily when CO2 concentrations increase 
in the atmosphere. As CO2 dissolves into seawater   
as carbonic acid, the seawater’s pH value decreases 
as well. Organisms with limestone skeletons or lime 
shells (coral, sea snails, zooplankton, etc.) are harmed 
or die as a result. Coral reefs are an exceptionally spe-
cies-rich habitat and important for the fishing indus-
try. They also protect coasts from the impact of waves 
and storms.

• As concerns excessive freshwater use, for example, 
around one-fourth of the world’s rivers dry up before 
they reach the sea. This is particularly caused by 
irrigation of agricultural land and electricity gener-
ation through hydropower. The natural hydrological 
cycle is altered in regions located downstream. As a 
result, water scarcity worsens, which not only puts 
pressure on natural habitats and, by extension, spe-
cies, but also on climate regulation.

 

Air pollution from airborne particles (known as aero-
sols) represents a huge health risk as it has the poten-
tial to cause pulmonary and cardiovascular diseases.   
It also affects the climate (ref lection or adsorption of  
solar radiation, altered cloud formation). New or newly 
released chemical substances and artificially modified 

organisms can have undesired effects on vital plane-
tary processes (the currently banned ozone-depleting 
CFCs are one such example). Both the wide range of 
different pollutant components in the air and the new 
substances and organisms can provoke complex inter-
actions. For this reason, it is (still) not possible to  
determine the planetary boundaries for both of these 
processes. 
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Switzerland’s impact on the Earth’s natural  

resources

While people in developing and emerging countries 
have a comparatively moderate impact on the environ-
ment due to their lower living standards, consumption 

in wealthy countries causes high resource use on a 
local and global scale. The material footprint per cap-
ita in countries with high incomes is ten times higher 
than in countries with low incomes (UNEP 2017).

Through its consumption, Switzerland puts pressure 
on the planet’s natural resources. Consumption-based 
environmental impacts can be estimated with so-called 
footprint indicators (FOEN 2014a, 2016a, 2018a). In 
international comparison, Switzerland’s share of the 
global footprints (i.e. the cumulative footprints of all 

countries) seems small overall; the greenhouse gas 
footprint, for example, is only 0.2%. However, Switzer-
land’s per capita environmental impacts are compara-

tively high and well above the global average. If every-
one on the planet had large footprints like Switzerland’s 
population, the planetary boundaries would be greatly 
exceeded, particularly for climate change, ocean acid-
ification, biodiversity losses and excess nitrogen lev-
els (  Figure 2, Figure 3).
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Figure 2

Planetary boundaries and Swiss footprints

1  The per capita value is 7.4 billionth PDF∙a. The PDF (potentially disappeared fraction) unit describes the probability of the permanent extinction  
of species (integrated over “a” years) due to land use compared to the natural state. 

Switzerland’s share in the immense pressure on the climate, bodies of 
water, biodiversity and over-fertilisation (eutrophication) of ecosystems 
by nitrogen is exceptionally large due to the domestic environmental 
impacts and the emissions embodied in its imports. 
Threshold values have been assigned based on the planetary bounda-
ries for selected areas of the environment (Dao et al. 2015). Using the 
example of climate, a greenhouse gas budget can be calculated by 
comparing the current and critical CO2 concentrations in the atmo-
sphere (for a 50% chance of keeping the temperature rise under 2 °C by 
2100) and broken down by country or per capita. 

The greenhouse gas footprint (14 tonnes of CO₂-equivalents per capita) 
is 23 times higher than the threshold value of 0.6 tonnes per capita. For 
ocean acidification, which is also caused by CO₂ (but not by other 
greenhouse gases), at roughly 10.5 tonnes per capita, the footprint is 
around 21 times higher than the threshold value (0.5 tonnes per capita). 
The biodiversity footprint1 is 3.7 times higher than the corresponding 
threshold value and twice as high as the threshold value for over- 
fertilisation (eutrophication) by nitrogen. 
For the rest of the environmental areas, it is currently not possible to 
compare footprints and threshold values due to lacking data.
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Sources: FOEN; FSO – ESPOP/STATPOP
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Figure 3

Footprint indicators

1 Domestic and import-related environmental impacts are added to this figure, while export-related environmental impacts are subtracted from it (FOEN 2018a).

Footprint indicators calculate the environmental impact (emissions or 
resource consumption) of Switzerland’s final demand for goods and ser-
vices along the entire value chain – from the extraction of raw materials 
and their processing to their use and disposal.1 The footprint perspective 
complements the frequently used territorial indicators, which show only 
domestic emissions and resource consumption. Both national and inter-
national authorities are using footprint indicators more and more. For 
example, the UN 2030 Agenda for Sustainable Development measures 
progress in reaching goal 8.4 (resource efficiency in consumption and 
production) on the basis of the material footprint (UN 2015). 
Significantly more than half of the environmental impact of all foot-
prints considered occurs abroad (  Challenge environmental impact 
abroad). As regards the water footprint, the foreign share is as high   
as 99%. 
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Greenhouse gas footprint per capita

Except for 2001, Switzerland’s greenhouse gas footprint has remained 
relatively stable and is particularly subject to weather and economy-re-
lated fluctuations. It was 14 tonnes of CO2-equivalents per capita in 
2015 (  Climate, View beyond the borders). Since the Swiss population 
grew by 15% between 2000 and 2015, an absolute increase of around 
3% to 115,946 kilotonnes of CO2-equivalents resulted for the same 
period. 
If the entire world’s population emitted 14 tonnes of CO2-equivalents 
per year and per capita into the atmosphere, the goal of limiting the 
planetary rise in temperature to 2 °C could not be achieved. Switzer-
land’s greenhouse gas footprint is 23 times higher than the threshold 
value of 0.6 tonnes per capita based on the planetary boundary. 

Biodiversity footprint per capita

The footprint for biological diversity loss is calculated with a unit of 
measure, which is integrated over the years, for the potential global loss 
of species (potentially disappeared fraction, PDF∙a) resulting from the 
use of land for the production of goods or services consumed. The pres-
sure exerted by Swiss consumption on species diversity increased by 
around 9% per capita from 2000 to 2015. In 2015, it amounted to 7.4 
trillionth PDF∙a per capita2. Due to the increase in Switzerland’s resi-
dent population, the biodiversity footprint has risen by 25% to 61.6 mil-
lionth PDF∙a in absolute terms (FOEN 2018a). 
The pressure exerted on biodiversity by Swiss consumption is 3.7 times 
higher than the threshold value, which is in line with the planetary 
boundaries. 
Conclusions cannot be drawn from the biodiversity footprint on the state 
of biodiversity in Switzerland (in terms of species that are extinct, criti-
cally endangered, endangered or vulnerable in Switzerland) from the 
biodiversity footprint. This is measured by other programmes such as 
Biodiversity Monitoring and the Red Lists (  Biodiversity).

Water footprint per capita

The footprint for freshwater utilisation takes into account national 
water scarcities. Per capita, Switzerland’s water footprint increased 
by 28% to around 4,800m3 of water-equivalents between 2000 and 
2015. In absolute terms, the water footprint increased by 48% to 
around 40 billion m3 of water-equivalents during the same period.
Water use along the supply chains of Swiss consumer goods is mainly 
relevant in dry regions, thereby increasing the local water shortage 
(e.g. in Spain, the USA, India, China, Italy and Pakistan). Consequent-
ly, a worldwide threshold was not taken into consideration, but rather 
only regional reference values (FOEN 2018a). 

2  In other words, due to the land use caused by the consumption level of a person residing in Switzerland in 2015, 7.4 species per trillion species became extinct.

Nitrogen footprint per capita

The footprint for over-fertilisation by nitrogen expresses the eutrophica-
tion effect of nitrogen-containing emissions that enter the oceans 
through watercourses and the atmosphere (excluding nitrogen oxides). 
Switzerland’s nitrogen footprint totalled 14.8kg of nitrogen-equivalents 
per capita in 2015, which is around twice as high as a level that would 
be in line with the planetary boundaries. In absolute values, the nitrogen 
footprint totals around 122,400 tonnes of nitrogen-equivalents.
Only partial conclusions can be drawn from Switzerland’s nitrogen 
footprint as concerns nitrogen inputs in Switzerland because only the 
inputs that reach the oceans through watercourses are taken into 
consideration by the footprint. For the impacts of terrestrial inputs on 
biodiversity and health in Switzerland, see the chapters Air and Chal-
lenge nitrogen. 

Material footprint per capita

The footprint for raw material consumption (RMC) considers the raw 
material consumption in Switzerland and abroad that can be attrib-
uted to domestic final demand. Switzerland’s material footprint 
shrank by approximately 6% to less than 17 tonnes per capita from 
2000 to 2015 (FSO 2018a). However, this value is still significantly 
above the average for EU countries (EU28 value), which is 14 tonnes 
per capita. In absolute terms, an increase of roughly 7% occurred 
during the same period. 
From a quantitative perspective, with a share of over 40%, gravel, 
sand and other non-metallic minerals contribute the most to Switzer-
land’s material footprint.
An equitable global distribution provides a threshold value of 5.2 
tonnes of raw materials consumed per capita and per year (UBA 
2015a, Bringezu and Schütz 2014); the varying significance of the 
different raw materials for the environment, however, must also be 
taken into account (Müller et al. 2017). 
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Future challenges

Due to its consumption and production patterns, Swit-
zerland already exceeds the planetary boundaries, 
particularly those for climate warming (greenhouse 
gases) and various ecosystem characteristics (ocean 
acidification, biodiversity loss and over-fertilisation by 
nitrogen).

The European Environment Agency (EEA) estimates 
that the future will be heavily shaped by various global 

megatrends. These include not only the anticipated 
population development, projected economic growth 
and technological changes, especially in the area of 
digitalisation, but also increasing environmental pol-
lution, harsher consequences caused by climate change, 
unprecedented global competition for resources, and 
growing pressure on ecosystems (EEA 2015a).

To keep from exceeding the planetary boundaries and 
ensure life-sustaining natural resources for the future, 
commerce and society must significantly reduce their 
environmental footprints. The progress achieved to 

date is nowhere to reaching these goals. If natural 
resources are no longer available in sufficient quan-
tity and quality, the population’s quality of life and 
economic prosperity are at risk (Federal Council 2014). 
Various studies identify the negative economic conse-
quences of non-action. The longer countries fail to 
implement viable solutions, the higher the costs will 
be (TEEB 2010, OECD 2015). The economy and society 
require resilient ecosystems, efficient resource use, 
clean air, sufficient quantities of clean water, sustain-
able chemical and waste management and sustainable 
cities (UNEP 2012a, EEA 2015a, UN 2015). One critical 
step is decoupling economic growth from resource 
consumption. But to realise the ideal of a sustainable 
and intact environment, changes in production and 
consumption systems are necessary in the areas of 
nutrition, housing and mobility (  Excursus: system 
view,  Living space: challenges and opportunities).

1 Federal Constitution of the Swiss Confederation of 18 April 1999, SR 101.

2 Paris Climate Agreement of 5 November 2017, SR 0.814.012.

Switzerland’s fundamental responsibility

According to its Federal Constitution (FC) , Switzer-
land is responsible for the long-term preservation of 
natural resources. This goal is also the starting point 
of the Federal Council’s Sustainable Development 

Strategy: The federal government intends to keep the 
ecological impact low along the entire value chain, from 
production to consumption, and conserve resources 
(Federal Council 2016a).

1

Internationally agreed environmental goals and global 
environment goals resulting from multilateral environ-
mental agreements, resolutions of the UN General Assem-
bly or the UN Summits are an important basis for the 
global goals of the UN 2030 Agenda for Sustainable 

Development, which attaches great importance to the 
conservation of natural resources (UNEP 2012b, UN 2015) 
(  Infobox “2030 Agenda and SDGs”).

In its decision on transitioning to a green economy, 
the Federal Council mandated the administration back 
in 2010 to improve Switzerland’s foundations and 
frameworks so that it can pursue an economic approach 
that conserves resources and meets future needs (FOEN 
2016b). Sustainable resource use is also enshrined in 
the Confederation’s environmental and energy policy as 
a goal.

A central concern of the Paris Agreement  is to reduce 
fossil resource consumption (decarbonisation) in order 
to limit the rise in global temperature caused by 
 climate change. The CO2 Act targets a reduction in 
greenhouse gas emissions, and the fully revised 
Energy Act, which came into force on 1 January 2018, 
targets efficient energy use and the development of 
renewable energies as part of the Energy Strategy 
2050 (Federal Council 2013).

2
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Figure 4

Relationship between SDGs, planetary boundaries and natural resources

The figure shows a green ring representing the safe and just oper-
ating space for humans, which ranges between the planetary 
boundaries and the fulfilment of basic needs. The outer ring refers 
to the planetary boundaries, which may not be exceeded. The 
inner ring refers to the social sustainable development goals. The 

UN’s 17 sustainable development goals (SDGs) set targets for the 
operating space. Some of them refer directly to aspects of the 
planetary boundaries, while others primarily concern the social 
base.

Source: FOEN
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With the Swiss Biodiversity Strategy and the Action 
Plan for the Swiss Biodiversity Strategy, the Confeder-
ation commits to safeguarding biodiversity and its 
ecosystem services (e.g. soil fertility, pollination, 
 climate protection) over the long term (FOEN 2012a, 
Federal Council 2017a).

2030 Agenda and SDGs

On 25 September 2015, the 2030 Agenda for Sus-
tainable Development was adopted at the UN Gen-
eral Assembly in New York. All 193 UN Member 
States undertook to help achieve 17 concrete sus-
tainable development goals (SDGs).

Switzerland advocated strongly at the interna-
tional level for the development of the 2030 Agenda 
and was heavily involved in its drafting. Further-
more, it played a significant role in championing 
the development of an effective mechanism for 
measuring and monitoring implementation pro-
gress at the international level. Switzerland also 
participates in regular monitoring and interna-
tional reporting for the 2030 Agenda (Federal 
Council 2018), particularly as part of the UN High-
Level Political Forum (HLPF) on Sustainable Devel-
opment.

The environmentally relevant aspects of sustain- 
able development are included in all 17 goals of 
the 2030 Agenda, while individual goals focus on 
specific environmental concerns (  Figure 4). The 
themes of water, energy, sustainable production 
and consumption behaviour, climate, biodiversity 
and ecosystems are also focuses of goals. This 
comprehensive agenda shows that an intact envi-
ronment and efficient natural resource manage-
ment are mandatory conditions for the social and 
economic aspects of sustainable development.

This report addresses the themes of the 2030 Agenda 
in the thematic chapters of Part B. Figure 4 pro
vides an overview of the 17 sustainable develop
ment goals that primarily address the planetary 
boundaries and naturally sustainable resource 
use. The representation of a safe and just operat
ing space for sustainable development will be fur
ther discussed in the chapter on planetary bound
aries.

-
-

-
-
-
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A2 Summary: Switzerland’s resource 
consumption
Production and consumption as drivers

Natural resource consumption is determined by produc-

tion and consumption patterns. Switzerland’s resource 

efficiency has improved, primarily thanks to lower envi-

ronmental impacts at home. At the same time, however, 

the impacts abroad have also increased. When it comes to 

production, food production as well as the chemical, en-

ergy and construction sectors are in particular environ-

mentally relevant. The most environmentally relevant 

areas of consumption are nutrition, housing and mobility.

The Organisation for Economic Co-operation and Devel-
opment (OECD) attests that Switzerland has made 
advances in decoupling the economy from key environ-

mental impacts (OECD 2017): While the economy grew 
by 32% in real terms during the years between 2000 
and 2016 based on the gross domestic product (GDP), 
energy consumption in Switzerland rose by only 0.9%, 
and domestic greenhouse gas emissions fell by 8%  
during the same period (FSO 2017a, SFOE 2017a, FOEN 
2018b).

Some of the observed economic growth is related to the 
population development. In fact, Switzerland’s popula-
tion increased from 7.2 to 8.4 million between 2000 and 
2016, which corresponds to growth of 17% (FSO 2017b). 
The number of employed persons rose disproportion-
ately, i.e. by 23%, due to immigration (FSO 2017c). On a 
per capita basis, the GDP still grew by 14% in real terms 
between 2000 and 2016 (FSO 2017d).

In addition to this socio-economic development, digital-

isation and other technological innovations also have  
a significant influence on the environmental impact. 
For instance, energy and resource efficiency have huge 
potential. But technical innovations can also boost 
demand for critical raw materials (e.g. rare earth ele-
ments required for high technology products), which 
impact the environment considerably when they are 

extracted, or are associated with a disproportionate 
energy expenditure. Ultimately, technologies can create 
new needs too.

While the environmental impacts linked to domestic 
production have decreased in recent years, resources 
continue to be consumed at a high level because the 
impacts are relocated abroad as consumption grows  
(  Figure 3) (  Challenge environmental impact abroad). 
In its report, the OECD also points to unsustainable 

consumption patterns (OECD 2017).

The demand for consumer goods has risen sharply in 
Switzerland, and this can also be seen in the growing 
volume of municipal solid waste. In its report, the OECD 
criticises the unusually high and still growing volume 
of waste in comparison to the rest of Europe (OECD 
2017). Between 2000 and 2016, municipal solid waste in 
Switzerland rose from 659 to 716kg per capita – an 11% 
increase.

Production

In 2016, Switzerland’s primary sector, which includes 
agriculture, forestry, fisheries, mining and rock and 
mineral extraction, contributed 0.7% to the gross value 
added. This share has decreased by almost 50% since 
2000. The share of the industrial sector fell from 26.6% 
to 25.8% in the same period. By contrast, the service 

sector increased its share from 68% in 2000 to 72.1% in 
2016 (FSO 2017e). In relative terms, this shift means 
that the generally more resource-intensive primary and 
secondary sectors are shrinking while the generally 
less resource-intensive tertiary sector is growing. This 
development is accompanied by the relocation of more 

resource-intensive production stages from Switzerland 
to other countries, which can be seen in the rising 
share of the environmental impact abroad (  Challenge 
environmental impact abroad).
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Agriculture, which is carried out on 35.9% of Switzer-
land’s territory, is the economic sector that uses the 
most land (FSO 2015). In addition to food production, 
agriculture bears much responsibility for conserving 
biodiversity and protecting soil and bodies of water. 
Especially the high nitrogen surpluses have negative 
effects on soil, forest and aquatic ecosystems as well 
as biological diversity. They are the result of large  
livestock numbers and intensive use of farm manure  
(  Challenge nitrogen). They contribute to the over- 
fertilisation and acidification of ecosystems and there-
fore bear responsibility for biological diversity loss. 
Cattle farming and fertiliser use create greenhouse 
gases. Improper farming practices can also compact 
the soil, promote erosion and pollute surface and 
groundwater due to the input of fertilisers and plant 

protection products. By importing feed and synthetic 
fertilisers, Swiss agriculture also impacts the environ-
ment abroad.

Around 15% of Swiss companies are active in the indus-

trial sector (processing and production of goods, con-
struction and energy supply) (FSO 2017f). Their environ-
mental impact depends greatly on the production 
methods and the technologies used. Another decisive 
factor is how the imported semi-finished goods are pro-
duced and the raw materials are extracted. The extrac-
tion, processing, transport, use and disposal of raw 

materials impact the environment both in Switzerland 
and abroad due to land and water consumption and pol-
lutant emissions in the air, soil and water (Federal 
Council 2016b). When raw materials are scarce, their 
prices generally go up, which can create incentives 
for using more energy-intensive and environmentally- 
harmful extraction processes (e.g. shale oil or rock with 
a lower ore percentage, the exploitation of natural min-
eral deposits at greater depths and in highly sensitive 
ecosystems such as rainforests or the Arctic). Metal and 
mineral oil processing, the chemical industry, energy 
supply and the construction and cement industries are 
particularly resource intensive. Industrial products 
such as vehicles, electrical machines, chemicals and 
metal products are particularly problematic in this 
regard.

The service sector is Switzerland’s most important 
economic sector. This sector’s activities have signifi-
cant, albeit often indirect, impacts on the environ-
ment. An important example is the finance sector, 

which has relevant effects in terms of climate and 
environmental impacts on the real economy through 
financing and investment decisions (  Challenge 
environmental impact abroad). Another example is the 
retail trade, which has a significant influence on the 
environmental effects of consumption through the 
decisions that are made on the range of products 
offered.

Viewed across the entire value chain, the impacts of 
agriculture or the primary sector and those of the chem-

ical, energy supply and construction sectors are particu-
larly environmentally relevant (EBP 2013).

Consumption

Since the 1990s, Swiss consumption has increased dis-

proportionately to population growth: Between 2000 
and 2016, the number of residents grew by 17% (FSO 
2017b), while consumer spending increased by 31% in 
the same period (FSO 2017g).

Two-thirds of the environmental impact is caused by 
three socio-economic subsystems: nutrition, housing 

and mobility (  Figure 5).

The scale of the impact of individual consumption on 
the environment depends on personal decisions and 
lifestyles which are closely interconnected to struc-
tural conditions. These include technical infrastruc-
tures such as means of transport, wastewater treat-
ment plants, power plants or the building stock, but 
also housing and working conditions, shopping oppor-
tunities or social infrastructures such as schools and 
health care institutions (Bauknecht et al. 2015). 

Although some consumption-relevant indicators such 
as waste generation continue to rise, the footprint for 
the total environmental impact of the per-capita Swiss 
consumption shows a significant reduction of 19% in 
the period from 2000 to 2015, according to a scientific 



A Natural resources under pressure | Environment Switzerland 2018 31

Other goods

Recreation, entertainment

Hotel and restaurant industry

Education, communication

Clothing

Private mobility

Health

Housing

Nutrition

Millions of eco-points per capita and year

1 2 3 4 5 6

Environmental impact in Switzerland Environmental impact abroad

0

Source: Jungbluth et al. 2011

Figure 5

Environmental impact caused by different areas of consumption 

Around 28% of environmental impact are caused by activities involved 
in the provision and consumption of food, which makes it the largest 
area of Swiss final consumption, followed by housing and private mobil-
ity. A detailed analysis of the nutrition consumption area shows that 
44% of the nutrition-based environmental impact is attributable to ani-
mal products, followed by beverages with a share of 18.6% (wine, beer 
and coffee are particularly prominent in this share). 

The environmental impact in the area of housing can be mainly attribut-
ed to heating energy and electricity consumption in households. Fuel 
consumption for private means of transport and air travel is the main 
contributor in the area of mobility. 

study commissioned by the Federal Office for the 
Environment (FOEN) (FOEN 2018a) (  Figure 6). The 
total environmental impact includes the influence of 
consumption on all areas of the environment. It is cal-
culated with eco-points (EPs). Individual impacts are 
weighted according to their distance from Switzer-
land’s environmental targets (distance to target). The 
decrease in the total environmental impact is attributa-
ble to the progress made in air pollution control, 
ozone layer protection and water pollution control, 
among other things. The demand for goods and ser-

vices also has an influence, such as the consumption 
of environmentally-sound produced food or the pur-
chase of more efficient vehicles. In absolute terms, 
Switzerland’s total environmental impact fell by
around 7% between 2000 and 2015. However, the for-
eign share of its impact rose during that period and 
accounts for around three-fourths of the total environ-
mental impact. To reach a long-term naturally sustain-

able level, the cited study says that today’s level must 
be reduced by at least two-thirds in absolute terms.
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Energy consumption

In 2017, around 53% of gross domestic energy con-
sumption came from fossil sources (petroleum, natural 
gas, coal). These sources arrive in Switzerland mostly 
as crude oil and petroleum products, and to a lesser 
degree as natural gas (SFOE 2018a). Coal accounts for 
only about 0.5% of gross energy consumption. These 
sources cause environmental impacts when the energy 
is extracted abroad (e.g. CO2, pollution and ecosystem 
destruction, landscape damage) and when the energy 
is used in Switzerland (CO2, particulate matter, etc.).

In 2017, renewable energy sources accounted for 22.3% 
of gross domestic energy consumption. Hydropower 
made up by far the largest share (SFOE 2018b). Energy 
produced by hydropower helps protect the climate, but 
can adversely affect biodiversity and the landscape 
(dams, heavier use of bodies of water, etc.). The remain-

ing renewable energy sources (wood, rubbish and 

industrial waste, biofuels, biogases, sun, wind, ambi-
ent heat) had a share of around 8.7% of Switzerland’s 
gross energy consumption.

In 2017, nuclear fuels had a 19.7% share of gross energy 
consumption (SFOE 2018a). They cause environmental 
impacts abroad when the fuel is extracted and pro-
cessed, and domestically when the radioactive waste 
is stored.

Switzerland’s Energy Strategy 2050 aims to further 
increase energy efficiency and use more renewable 
energies. The first package of measures was approved 
by Swiss voters on 21 May 2017 and came into force on 
1 January 2018. It contains measures such as stricter 
CO2 emissions regulations for new motor vehicles 
starting in 2021 and the continuation of the Buildings 
Programme.
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Figure 6

Total environmental impact of per capita consumption

The indicator shows the environmental impacts caused by Swiss con-
sumption in Switzerland and abroad. It not only takes into account the 
use and disposal of products that impact the environment, but also the 
extraction of raw materials and production. Since Switzerland imports 
many of its products, the environment abroad is especially impacted. 

The eco-points method used (i.e. ecological scarcity method) is based 
on environmental targets that Switzerland has set out in laws or poli-
cies and assesses resource extractions (energy, primary resources, 
water, land), pollutant discharges into air, water and soil as well as 
waste and noise (FOEN/ÖBU 2013). The impact in these environmen-
tal areas is aggregated in eco-points (EPs), whereby the weighting is 
kept constant throughout the particular period shown.
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Challenge environmental impact abroad

Production and consumption not only affect the envi-

ronment within Switzerland’s borders, but increasingly 

the global environment as well. Domestic production 

uses inputs from other countries and also exports its 

goods. Conversely, consumer goods are being imported 

increasingly. In addition, Switzerland’s financial ser-

vice providers and its raw materials sector can exert 

their influence on global investments in environmen- 

tally-relevant production and extraction processes. 

Greenhouse gases, air pollutants and nitrogen com-
pounds emitted in Switzerland do harm to the environ-
ment not only in its own territory. They are carried 
across its borders by the wind or rivers and influence 
the global climate, the ozone layer and marine ecosys-
tems (  Challenge nitrogen,  Climate,  Air). 

What’s more, Switzerland is practically connected to the 
whole planet through its trade networks (  Figure 7). A 
large proportion of the goods consumed in Switzerland 
come from other countries or are produced from raw 
materials or semi-finished goods that are imported from 
other countries. As Switzerland’s foreign trade grows, its 
share of the environmental impacts that occur outside of 
its borders grows as well. In 2015, the foreign share 
accounted for 73% of the total environmental impacts  
of Swiss consumption – in 2000, it was still 65% (FOEN 
2018a) (  Figure 6).

Figure 7

Switzerland’s influence on environmental impacts abroad

Environmental impacts abroad are driven by consumption and investi-
gation decisions as well as by location choise and production methods.

Source: FOEN 

Domestic consumption and economy
• Nutrition (imported feed for agriculture, imported food like coffee, 
 cocoa, tea, palm oil, soy, etc.)
• Housing and mobility (imported raw mineral materials, products, combustibles 
 and motor fuels
• Others: cotton, peat, (precious) metals, chemicals

Domestic impact
• Air pollutants
• Greenhouse gas emissions
• Nitrogen

Production sites abroad
Companies bear responsibility for the effects of production on the environment 
and society, even in countries with lower environmental and social standards.

Commodity trade
A large portion of global trade flows pass through companies headquartered 
in Switzerland: 35% of the petroleum and grain, approximately 50% of the sugar 
and 60% of the metals.

Financial sector
Financing and investment decisions in financial markets influence the environment 
indirectly, i.e. through the real economy.

Trade agreements
Consideration of environmental concerns in trade agreements such 
as free trade agreements.
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How financing and investment decisions 

affect the environment

Financing and investment decisions in the financial 
markets affect the environment via real economy. 
For instance, investments in the energy supply sec-
tor today will decide the amount of greenhouse gases 
emitted in the future. When financing and invest-
ment decisions give due consideration to climate, 
water scarcity or the endangerment of biodiversity, 
resource-efficient business models follow suit.

Ensuring financial f lows are aligned with climate 
goals was first agreed on as an important remedial 
tool in the 2015 Paris Climate Agreement. Under 
2.1.c, financial f lows should be made consistent with 
a pathway towards low greenhouse gas emissions 
and climate-resilient development. To realise this 
objective, the Federal Council proposes voluntary 
measures to be taken post 2020 in its dispatch on 
the complete revision of the CO2 Act (Federal Council 
2017b).

Sustainability was also integrated in Switzerland’s 

financial market policy for the first time in 2016. 
The Federal Council approved various principles 
that form the scope of action for initiatives in the 
area of green finance. These principles address the 
following: the mutual dependency between environ-
ment and economic and financial stability, the long-
term focus and transparency as well as the priority 
of the market and the supportive role of governments 
(Federal Council 2016c).

Sustainable investments have a long history in Swit-
zerland. Switzerland is, for instance, the chosen
location of many sustainable investment pioneers as 
well as a global microfinance hub. Despite growth – 
in 2017, Switzerland managed CHF 390.6 billion in 
assets based on sustainability criteria, i.e. more
than ever before – sustainable investments in 2017 
accounted for just 8.7% (SSF 2019), meaning they
still remained a mere niche phenomenon.

 

 

 

The inclusion of ecological aspects in financial mar-
ket policy is relevant in two ways: On the one hand, 
environmental events are risk factors for the stabil-
ity of the financial system, while on the other hand, 
this new area with growing business fields and 
investment opportunities also opens up new busi-
ness potential for the Swiss financial sector. Thanks 
to its environmental expertise and specialised bank-
ing know-how, Switzerland is perfectly placed to 
retain a long-term competitive edge. Due to the signif-
icance of the Swiss financial centre at the national 
(9.1% of GDP) and international levels (number 1 
among the cross-border wealth management busi-
ness, 25%), Switzerland has both a special responsi-
bility and an opportunity to compete in terms of sus-
tainability as an international financial location.

In 2017, the Confederation started a pilot project, in 
which all Swiss pension and insurance funds had the 
chance to voluntarily receive a free and confidential 
analysis of their equity and corporate bond port- 
folios with a view to the 2-degree climate goal. As a 
result, two-thirds of the assets managed in these 
asset classes were for the first time analysed for 
their climate-friendliness using an internationally 
comparable method. The results of the anonymised 
meta-analysis showed that the average investments 
in most sectors tend to support a 4–6 °C temperature 
increase (2° Investing Initiative 2017). This largely 
corresponds to the world market; however, major dif-
ferences exist between the tested portfolios.

Globally, the theme of sustainability is becoming 

ever more important to financial markets and finan-
cial stability. An industry-led Task Force on Climate- 
related Financial Disclosure (TCFD), which was cre-
ated by the G20 Finance Stability Board, specifically 
recommends scenario-based analyses for the assess-
ment of potential climate risks, such as those that 
were carried out in the federal pilot project in 2017.



A Natural resources under pressure | Environment Switzerland 2018 35

A similar picture emerges when it comes to specific 
environmental indicators: Nearly two-thirds of Swit-
zerland’s greenhouse gas footprint is now generated 
outside of its own territory – and the trend is rising. 
Between 2000 and 2015, the biodiversity footprint 

increased, with the foreign share rising from 45% to 
57% (  Figure 8). The foreign share of the water foot-

print has been steady at 99% since 1996 (  Figure 8). 
Since the scarcity of water resources in certain coun-
tries has a bearing on the weighting and Switzerland 
uses only a small share of the available water, the 
domestic share of the water footprint is correspond-
ingly small. This is how Switzerland arrives at its high 
foreign share. Ultimately, almost three-fourths of the 
primary energy demand is satisfied by non-renewable 
energies (oil, natural gas and uranium) that have to be 
imported (FOEN 2018a). Likewise, raw material imports 

are over three times higher than raw material extraction 
in Switzerland itself. The calculation includes the quan-
tity of all materials that are needed to produce and trans-
port goods and services from outside Switzerland until 
they reach Swiss borders (FSO 2018b).

The relative increase in environmental impacts abroad 
can be partially attributed to advances achieved in 

Switzerland, particularly with regard to water quality 
and the reduction of air pollutants and ozone-depleting 
substances. The growing international division of 

labour is also a factor; goods consumed in Switzerland 
are increasingly the product of global production. One 
example is the imported animal feed for Swiss live-
stock. An area of around 2,700km2 is required abroad to 
cultivate this feed (Vision Landwirtschaft 2010).

Many raw materials are imported because they do not 
exist in Switzerland or are not available in the required 
quantity. In addition to agricultural products such as 
feed, coffee, cocoa, tea, animal products, cotton, soy 
bean, palm oil and peat, mineral raw materials and 

products, energy carriers and (precious) metals are of 
particular environmental relevance. Among imported 
industrial products, chemicals are of particular con-
sequence (FOEN 2015a, 2018a).

As part of the federal green economy measures, infor-
mation on resource consumption caused by production 
and consumption should be made transparent along 
the entire value chain, so that consumers and produc-
ers are able to recognise sustainable products (FOEN 
2016b). In addition, the federal government supports 
the development and implementation of voluntary 
measures and agreements so that relevant raw materi-
als and products can be improved noticeably and 
demonstrably in terms of their environmental sustain-
ability. For instance, a first-ever memorandum of 
understanding on the gradual and continuous reduc-
tion in peat use in a decisive sector (packaged soil for 
gardening) was signed with relevant actors in mid-
2017. 

Global production sites and financial and trade 

relations

Manufacturing industries not only contribute to the 
global environmental impact by importing raw materi-
als and goods, but also because their production sites 

are spread around the world. The Federal Council 
expects companies to take responsibility for the 
effects of their activities on environment and society – 
not only in Switzerland, but also in countries that  
have lower environmental standards or where current 
standards are not being implemented rigorously. The 
federal government encourages this so-called corpo-

rate social responsibility (CSR) by actively participat-
ing in the development and implementation of interna-
tional initiatives, guidelines and standards and by 
supporting various instruments that strengthen CSR. 
To this end, the Federal Council adopted a position 
paper and an action plan in 2015 (Federal Council 
2015a).

Switzerland’s financial sector indirectly influences the 
extent to which natural resources are sustainably man-
aged around the world. For instance, Switzerland is the 
leader in the cross-border asset management business 
(25% of all cross-border assets managed around the 
world) (Swiss Banking 2017) (  Infobox “How financing 
and investment decisions affect the environment”). 
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Figure 8

Development of the foreign share of selected footprints

In three out of four footprints, the foreign share increased between 
2000 and 2015 and amounted to approximately 60% or more in 2015. 
The foreign share of the water footprint is steady at 99% since 1996.

The commodity trade is another sector that carries a 
huge amount of ecological responsibility. Around 35% of 
oil and grain, roughly 50% of the sugar and 60% of the 
metals and coffee traded globally are traded by com- 
panies headquartered in Switzerland. Switzerland is 
therefore one of the most important raw material hubs 
in the world (FDFA/FDF/EAER 2013). 

Raw material extraction is often linked to major inter-
ventions in the environment. The extraction of non-re-
newable raw materials such as metals and fossil energy 
carriers has particularly significant effects. Mining, for 
instance, is often linked to landscape damage, biodiver-
sity loss and the contamination of soil and groundwater 
reserves. The Federal Council has approved a series of 
recommendations for action for the commodity sector. 
The measures should, among other things, help promote 
corporate behaviour that is ecologically responsible on 
a global level, recognise reputation risks early on, and 
encourage dialogue between all actors involved (Fed-
eral Council 2016b).

Impact of environmental and trade agreements

Through its foreign policy, trade policy and interna-

tional cooperation, Switzerland is also involved in sus-
tainable development abroad. In addition to addressing 
poverty and other social concerns, its international 
cooperation efforts focus on sustainable natural re- 
source use and an economic and social transformation 
to ensure that the planetary boundaries are respected 
and the well-being of current and future generations is 
secured (Federal Council 2016a). For that purpose, the 
Confederation makes financial contributions to organi-
sations such as the Global Environment Facility (GEF), 
which provides developing countries with support in 
implementing environmental projects and programmes, 
and gives financial aid to help implement international 
environmental agreements.

To effectively protect the environment, other inter- 
national policy areas such as development cooperation  
or international trade and economic policy must  
also take environmental concerns into consideration  

(  International environmental policy). Free trade 
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agreements, for example, are generally aimed at reduc-
ing or eliminating trade barriers in the interest of 
facilitating trade and encouraging investments. Envi-
ronmental concerns have played a role in trade policy 
since the European Free Trade Association (EFTA) 
developed reference sustainability provisions in 2010 
that have since served as a basis for all trade agree-
ments (SECO 2016). Environmental provisions, how-
ever, tend to be rather general in character and only 
partially address specific product groups.

Federal green economy measures require specific 
product groups to be analysed on a case-by-case basis 
in international trade agreement negotiations in order 
to determine if existing trade agreements and mini-
mum environmental standards are met and establish if 
any specific environmental provisions ought to be 
included in the new agreements (FOEN 2016b).
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Main pressures and impacts in Switzerland

Despite the progress made in Switzerland, natural re-

sources remain under pressure: Climate change caused 

by greenhouse gas emissions, soil sealing caused by set-

tlements and transport, residues from plant protection 

products in soil and bodies of water as well as nitrogen 

inputs from agriculture in ecosystems all have a huge 

impact. Ever-growing quantities of waste pose a chal-

lenge for the circular economy. Environmental impacts 

directly or indirectly affect our health and well-being 

and generate high costs.

Switzerland’s total environmental impact fell by around 
7% between 2000 and 2015. This drop was achieved 
thanks to a significant reduction in domestic impacts, 
while environmental impacts abroad increased at the 
same time (  Production and consumption as drivers). 
In its third Environmental Performance Review, the 
Organisation for Economic Co-operation and Develop-
ment (OECD) names the economy’s low energy consump-
tion, the decoupling of economic growth from green-
house gas emissions and air pollutants, improved 
material productivity, decreasing water consumption 
and increased rail transport of freight as Switzerland’s 
particular achievements (OECD 2017).

At the same time, the OECD also points to deficits with 
regard to unsustainable consumption patterns, which 
result in a high ecological footprint caused, for exam-
ple, by greenhouse gas emissions whose impact far 
transcends national boundaries. One of the ways in 
which unsustainable consumption manifests itself 
domestically is through increasing amounts of munic-
ipal solid waste. In addition, a high percentage of ani-
mal, plant and fungus species are under threat in Swit-
zerland. And in the smaller rivers and streams, ever 
higher pesticide concentrations, along with nitrogen 
surpluses – both mainly originating from agriculture –  
are periodically measured and are known to harm 
countless ecosystems in combination with each other. 
Land use caused by expanding settlement areas is 
another unresolved problem mentioned by the OECD 
(OECD 2017).

Overview of challenges

Switzerland’s environmental targets have not been 
achieved yet for the following pressures (  Figure 9):

Greenhouse gases: Greenhouse gas emissions are one 
of the greatest challenges for the global environment. 
Climate change is highly noticeable in Switzerland  
(  Climate). For instance, annual mean temperatures 
have risen by about 2 °C since monitoring began in 
1864 (twice as much as the global mean). Climate 
change has far-reaching consequences for humans  
and ecosystems. As its effects become more extreme in 
the decades to come, society and the economy will be 
faced with major challenges (Swiss Academies 2016). 

Since one-third of consumption-based greenhouse gas 
emissions in Switzerland are caused by transport 
(excluding air transport) and one-fourth of them are 
caused by the buildings sector (excluding imported 
construction materials), these two sectors are the lead-
ing emitters of greenhouse gases. Climate change can 
be curtailed, if the Paris Agreement is implemented rig-
orously. The Confederation has adopted various strate-
gies to counteract the effects of climate change (FOEN 
2014b, Federal Council 2016d).

Biocides and pesticides (i.e. plant protection prod-
ucts): Plant protection products used in agriculture, 
biocides such as those used to protect wood or con-
tained in boat paint, and a variety of other substances, 
end up in soil and bodies of water where they damage 
the organisms of these ecosystems and, in turn, 
threaten biodiversity. The Confederation addresses 
this challenge in an action plan (Federal Council 
2017d). The pressure on plants and animals and their 
habitats should be reduced if its suggested measures 
are implemented consistently (  Biodiversity,  Water, 

 Soil).
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Figure 9

Overview of the most important impacts based on activities in the areas of economy  
and agriculture (production), infrastructure and consumption (demand)

The manufacture of products and the provision of services and technol-
ogies have environmental effects. Infrastructures such as roads, build-
ings, power plants or facilities for tourism are necessary to ensure that

production is economically viable. Demand is the decisive factor in the 
use of infrastructure and thus also determines the resulting environ-
mental impact.

Agriculture
• Nitrogen emissions from fertiliser  
 and animal farming
• Feed imports
• Plant protection products, copper  
 use for special crops
• Intensive use of aquatic 
 environments
• Percentage of high-quality   
 ecological areas in valleys too low
• Abandoned use of mountain areas
• Erosion, sealing due to farming  
 that is not adapted to the site
• New structures built outside   
 building zones

Industry, commerce, services
• Production sites abroad
• Imported goods and primary   
 materials
• Exhaustion of non-renewable   
 resources, insufficient circular  
 economy
• Production in Switzerland:   
 refineries, metal products, cement 
 industry, chemical industry
• Finance sector, 
 investment decisions
• Freight transport by road, 
 air travel
• New structures

 

Energy
• Damage to bodies of water caused  
 by hydropower
• Heating with fossil combustibles
• Electricity imports from coal 
 and gas
• Damage to landscapes and   
 vegetation by wind energy
• Landscape fragmentation caused  
 by above ground overhead power
  lines

Transport and settlement
• Expansion and development of the  
 road network: increasing soil   
 sealing, habitat fragmentation
• Bodies of water with engineering  
 structures
• Landscape banalisation
• Greenhouse gas, noise and air  
 pollutant emissions 
• Energy consumption by buildings
• Insufficient building material   
 recycling
• Micropollutants in wastewater
• Plant protection products in   
 private gardens
• Light emissions

Tourism
• Recreational infrastructure
• Artificial snow

Nutrition
• Animal products
• Products produced using   
 high-energy methods
• Intensively farmed products
• Food waste
• Packaging, disposable dishware

Housing
• Residence, distance to work 
 and recreation
• Used settlement area
• Heated living space
• Wood-burning installations
• Products containing solvents

Mobility
• Choice of transport method
• Distances covered, 
 number of routes
• Air travel

Other areas of consumption
• Medication, cosmetics, 
 endocrine disruptors
• Recreational activities 
 in sensitive habitats

All areas of consumption
• Products from non-renewable  
 resources
• Short shelf/service life of products
• Non-recyclable products   
 manufactured from composite  
 materials

Economy (supply) Infrastructure (structures and use) Consumption (demand)

Source: FOEN



A Natural resources under pressure | Environment Switzerland 2018 42

Nitrogen inputs: Nowadays, nitrogen is used and 
enters the environment – whether as farm manure, 
from the air or through wastewater – in much higher 
quantities than ecosystems are able to support.
Over-fertilisation and acidification of wetlands, grass-
lands, forests and bodies of water are the consequences. 
Habitats and species come under pressure, forests 
become less stable, biological diversity decreases, and 
nature is no longer able to provide its services that the 
economy and society rely upon (  Challenge nitrogen, 

 Biodiversity,  Water). Nitrogen surpluses can leach 
into groundwater as nitrate and lead to an increase of 
climate-damaging nitrous oxide (N2O) in soil. 

 

Around two-thirds of the airborne nitrogen input orig-
inates from agriculture (ammonia), while roughly one-
third results from combustion processes (nitrogen 
oxides). Switzerland has committed to reducing emis-
sions of nitrogen compounds such as ammonia and 
nitrogen oxides (Federal Council 2009, 2016e). To date, 
the national and international targets have only par-

tially been achieved. Ammonia emissions from agri-
culture, in particular, have decreased only slightly and 
are at a high level since 2000 (  Air). The impact 
should be reduced further in the future by steadily 
reducing nitrogen emissions from agriculture and 
nitrogen oxide emissions from combustion processes 
(transport, industry, households) (  Challenge nitrogen).

Soil sealing and increasing pressure from the use of 

near-natural areas: Settlement areas are expanding, 
and the transport infrastructure continues to be devel-
oped. Until the land-use statistics for 2004/09, settle-
ment areas were growing faster than the population 
and employment. The first partial results of the ongo-
ing land-use statistics, which are based on 13 cantons 
(western half of Switzerland, aerial images from 2013 
to 2016) show that settlement areas – should this trend 
be confirmed for Switzerland as a whole – may now be 
growing more slowly than the population for the first 
time ever. Up until then, the growing discrepancy 
between population growth and residential land use 
growth was particularly evident (buildings and sur-
roundings): Housing has taken up more and more land 
(  Housing). This has caused more soil to become 
sealed and open land to disappear or become frag-

mented. At the same time, natural areas are being 
more heavily used for recreational activities and tour-

ism. Altogether, this increases the pressure on natural 
habitats (  State of natural resources in Switzerland: 
spatial disparities,  Biodiversity,  Soil,  Land-
scape). To slow this development, settlements ought to 
grow more densely in the future (high-density build-
ing), and soil should be used sustainably.

Resource losses instead of closed raw material cycles: 

Unsustainable consumption patterns lead to resource 
consumption which in turn impacts the environment  
(  Production and consumption as drivers). To con-
serve the value of products and resources for as long 
as possible, economic practices in which recyclable 
materials are circulated and become new raw materi-
als rather than waste at the end of their service life 
must be pursued. Products should be repairable, dura-
ble, upgradable and recyclable (  Waste and raw 
materials). Manufacturer responsibility, ecological 
design and consumer behaviour will be decisive in 
this. In the interest of ensuring long-term well-being, 
the Confederation is committed to promoting environ-
mentally-sustainable and resource-efficient produc-
tion  processes and consumption patterns. It uses two 
approaches to achieve this aim: Product-orientated 
measures aim to stimulate the supply of and demand 
for more ecologically optimised products; consump-
tion-oriented measures seek to encourage environ-
mentally-friendly consumption decisions and life-
styles (FOEN 2016b).

Each individual environmental impact currently con-
fronting Switzerland has several causes, is influenced 
by global drivers (global megatrends), causes various 
repercussions and can be reduced only with a broadly 
supported mix of instruments and measures (  Envi-
ronmental areas and instruments). Undesired repercus-
sions and interdependencies are the rule. For instance, 
a welcome efficiency gain in a production process may 
reduce the costs of goods and services to the extent that 
the efficiency gains are fully used up or exceeded by 
additional consumption (so-called rebound effect). In 
addition, production processes and consumption pat-
terns with a high environmental impact frequently offer 
also benefits like jobs and profits. This may create huge 
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incentives for sectors or communities to resist change 
(EEA 2015a). Solutions are only possible by taking a 
holistic view of the system, in which technical-scien-
tific approaches are linked to socio-economic analyses 
(  Excursus: system view).

Overview of the impacts

The effects of Switzerland’s basic environmental 
impacts can be allocated to three areas: human well-be-
ing and health, ecosystems, and infrastructures. A sin-
gle impact may thus affect different areas. For instance, 
air pollution from nitrogen oxides (NOX) could harm 
health, over-fertilise ecosystems and damage buildings 
through acid rain.

Health and well-being: Increasing heat waves, air pol-
lutants such as particulate matter, nitrogen dioxide 
and ozone, and noise pollution adversely affect well- 
being or cause illness and even premature deaths.  
New allergens from non-native, introduced plants and 
the extended growing season amplify the impact on 
allergy sufferers. However, a diverse landscape, green 
spaces, forests and bodies of water serve as spaces for 

rest and recovery and have a positive effect on peo-
ple’s well-being.

Ecosystems: The area of natural habitats in Switzer-
land continues to shrink. The quality of the habitats 
also continues to decline due to nutrient and pollutant 
inputs and the accompanying over-fertilisation and 
acidification, and because habitats are increasingly 
used for transport, agriculture and settlements. As a 
result, the species composition is changing in soil and 
vegetation and among terrestrial and aquatic animals. 
Specialised species are losing their habitat and are 
thus no longer able to survive. Species diversity is 
waning in most ecosystems. Consequently, species are 
losing their stability and resilience and are less able to 
effectively adapt to altered environmental conditions. 
In addition to the environmental impacts, certain spe-
cies are no longer able to adapt to the altered condi-
tions caused by climate change (higher temperatures, 
longer droughts in summer). Habitats will disappear as 
a result. Alpine ecosystems and wetlands are particu-
larly affected. The decline in species and habitats is 
coupled with a decrease in the services that ecosys-

tems provide to humans. An example is the protection 
forests provide: When trees are weakened by acidifi-
cation or harmful organisms, a forest is no longer able 
to fulfil its protective function. Furthermore, the 
increasing spread of harmful organisms poses a threat 
to biodiversity (Fischer et al. 2015).

Infrastructure: Air pollutants cause corrosion damage 
to the physical infrastructure. Heavy, more frequent 
precipitation, retreating glaciers and permafrost melt 
as a result of climate change may increase the risk of 
floods, debris flows and mass movements. Natural 
events of this kind cause material damage to infra-
structures and buildings. When the appearance of a 
landscape is affected, it reduces the location’s attrac-

tiveness, while the rising snow line or melting glaciers 
lead to losses in tourism. Another example is the decline 
in the value of properties exposed to excessive noise 
levels.
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Challenge nitrogen

Many environmental problems can be attributed to ni-

trogen compounds. Nitrogen surpluses adversely affect 

soil, water bodies, oceans and the climate. This has neg-

ative consequences for biodiversity and human health. 

About two-thirds of the atmospheric nitrogen deposi-

tion originates from agriculture, while around one-third 

originates from combustion processes. In addition, ni-

trogen is introduced directly into water bodies through 

communal wastewater.

Before the chemical process for producing nitrogen 
fertilisers was discovered in the early 20th century 
and prior to the relatively short phase in which the 
limited deposits of nitrogen-containing minerals were 
mined in the 19th century, reactive nitrogen used  
to circulate mainly in close, natural cycles. In these 
cycles, plants incorporate nitrogen compounds as pro-
teins into their biomass as they grow. When the 
organic material dies, it re-enters the soil, where it 
mineralises and is transformed by microorganisms. 
Nitrogen is then taken up again by plants (FOEN 
2014c).

Today, half of global reactive nitrogen is brought into 
circulation by human activity (Fowler et al. 2013). Dur-
ing the 20th century, nitrogen-containing fertilisers 
were instrumental in increasing crop yields. However, 
when the fertiliser dosage surpasses the intake capac-
ity of the crop, excess quantities are dispersed into 
both neighbouring and far-off ecosystems. The conse-
quences are worldwide biodiversity loss, low-oxygen 
oceans that are hostile to life (as is already the case in 
the Gulf of Mexico), and potentially unusable groundwa-
ter. The planetary boundaries for nitrogen are already 
considered exceeded (Sutton et al. 2011) (  Planetary 
boundaries).

Nitrogen input through Swiss agriculture

Mineral fertilisers contain nitrogen primarily in the 
form of ammonia and nitrate as well as in other inor-
ganic or organic compounds. Its use has led to more 
intensive agriculture, which has led to an increase in 

food and feed production and resulted in higher live-

stock numbers. Imported feed is another input in the 

nitrogen cycle. It enables more livestock to be kept, 
which increases the volume of manure with which 
nitrogen is spread across farmlands and pastures. 

Overall, only about 30% of the nitrogen compounds 
used in Swiss agriculture end up in plant and animal 
products as intended (FOEN 2010a). In fact, about 70% 
of it escapes into the environment (  Figure 10). Due 
to livestock farming and the storage and spreading of 

farm manure, a large portion of nitrogen enters the air 
in the form of ammonia (NH3) and is carried to other 
ecosystems. In the soil, nitrogen is transformed and 
escapes into the atmosphere as nitrogen monoxide 
(NO), climate-active nitrous oxide (N2O) or atmospheric 
nitrogen (N2). Nitrogen leaches into groundwater and 
surface waters from the soil as nitrate (NO3).

In 2015, approximately 45,700 tonnes of ammonia- 
nitrogen were emitted in Switzerland, and 93% of it 
originated from agriculture. After the reduction in the 
number of livestock between 1990 and 2000, ammonia 

emissions from agriculture fell by 18% but have since 
decreased only marginally. Around 70% of agricultur-
ally-based ammonia emissions can be attributed to 
cattle farming (Kupper et al. 2018). Despite a similarly 
high animal density, ammonia emissions per hectare 
are significantly higher in Switzerland than, for exam-
ple, in Denmark, where emission reduction measures 
are implemented across the country (FOEN 2014c, 
FOAG 2016).

Combustion and wastewater as nitrogen sources

Nitrogen compounds not only enter the nitrogen cycle 
through agriculture, but also through combustion pro-
cesses in the form of nitrogen oxides (NOX). Around 
two-thirds of the atmospheric nitrogen deposition 
originates from agriculture (ammonia), while about 
one-third results from combustion processes (nitrogen 
oxides). Since industrialisation, industry, combustion 

and motorised transport have led to an increase in 
NOX emissions. Thanks to f lue gas denitrification, bet-
ter engines and catalytic converters, emissions fell by 
60% between 1985 and 2016. Nevertheless, in 2016, 
nearly 20,000 tonnes of nitrogen oxide-nitrogen were 
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Figure 10

Nitrogen balance in agriculture

Nitrogen (N) ends up in agriculture through fertilisers, feed, fixation by 
plants and atmospheric deposition. Some of it escapes into the air as 
ammonia (NH₃) or nitrous oxide (N₂0), and some leaches into ground-

water as nitrate (NO3). In the last ten years, the nitrogen surplus has 
averaged 110,000 tonnes per year. 

still emitted in combustion processes. Just over half of 
these emissions came from motorised transport (FOEN 
2018c) (  Air).

Another key nitrogen source is urban wastewater. 

Thanks to major advances, wastewater treatment plants 
(WTPs) eliminate 44% of the reactive nitrogen con-
tained in the wastewater. The remainder, however, 
which amounts to approximately 23,000 tonnes, enters 
surface waters and to some extent groundwater, too 
(Strähl et al. 2013).

Effects on health and ecosystems 

Nitrogen oxides (NOX) are precursors in the formation  
of ground-level ozone (summer smog). Together with 
ammonia, they contribute to the formation of secondary 

particulate matter. These air pollutants can trigger 
inflammatory reactions in the respiratory system and 
damage the cardiovascular system.

The major part of the nitrogen loads in water bodies can 
be attributed to fertilisers used for agricultural crops 
(FOEN 2010a). Nitrate leaches from agricultural soil and 
reaches the groundwater used for the drinking water 
supply. In regions that are predominantly used for agri-
culture, concentrations in groundwater are found to be 
above the permitted level at 15% of the monitoring sta-
tions. If, in addition to nitrate, nitrogen compounds 
such as nitrite and ammonia also enter surface waters, 
this mix is poisonous to fish even at low concentrations 
and can negatively affect their development and repro-
duction (  Water).
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Nitrate also leaches from soil not used for agriculture: 
Nitrogen compounds are carried by the air to ecosys-
tems where they are deposited and leach again as nitrate. 
Nitrogen compounds over-fertilise ecosystems and are 
therefore one of the central factors in biodiversity loss. 

Many endangered ecosystems are nutrient-poor in their 
original state. Their over-fertilisation causes typical, 
often threatened species to be supplanted by more com-
mon, nitrogen-tolerant species. The species composition 
of different habitats then becomes increasingly homoge-
nous. As a consequence, habitats unique to Switzerland 
and their related ecosystem services are disappearing.

Nitrogen compounds also contribute to soil acidifica-

tion and influence soil functions as a result. When a 
soil’s nutrient balance is disrupted, plant root growth is 
harmed as well. Trees, for example, become more sus-
ceptible to strong winds and diseases. Furthermore, 
nitrous oxide (a greenhouse gas) is released from soil. 
The impact of nitrous oxide on the climate is 300 times 
higher than that of CO2.

The natural atmospheric deposition of reactive nitrogen 
is 0.5 to 2kg per hectare and year. The critical loads for 
nitrogen lie between 4 and 25kg of nitrogen per hectare 
and year in sensitive ecosystems. In Switzerland, an 
average of 15kg was deposited per hectare of soil in 
2015; depending on the location, this deposition varies 
between 2 and 65kg (  Figure 11).

Spatial analyses for 2015 show that almost 90% of forest 
soils, one-third of all dry meadows and pastures, nearly 
all raised bogs and three-fourths of fens in Switzerland 
are polluted with excessive nitrogen levels from the air.

Nitrogen compounds released into bodies of water reach 
the seas through the Rhine, Rhone and the transbound-
ary waters of Ticino and contribute to the over-fertili- 
sation of marine ecosystems. Excessive algae growth 
causes oxygen levels to fall, thereby creating hostile liv-
ing conditions for marine plants and animals. In the 
long-term average, nitrogen loads measured in the Rhine 
at Basel heading towards the North Sea, mainly in the 
form of nitrate, have been constant since the 2000s. 
They amount to approximately 47,000 tonnes of nitro-
gen per year (Ruff et al. 2013).

Objectives have not been met

Under the UNECE Convention on Long-Range Trans-
boundary Air Pollution (CLRTAP), Switzerland has 
committed to reducing emissions of reactive nitrogen 
compounds. However, to date, national and interna-
tional objectives have not been fully achieved.

The federal government set the environmental objec-

tives for agriculture (UZL) in order to reduce ammonia 

emissions to an annual maximum of 25,000 tonnes of 
ammonia-nitrogen (FOEN/FOAG 2008, 2016, Federal 
Council 2016e). Since 2000, however, they have 
decreased only marginally and remain at a high level 
(around 41,800 tonnes of ammonia-nitrogen in 2016). 
In the Air Pollution Control Strategy (LRK), the Fed-
eral Council set the goal of reducing total ammonia 

emissions by 40% compared to 2005 (Federal Council 
2009). Yet, the measures taken to date have achieved a 
reduction of merely 5%, despite the considerable tech-
nical and operational potential for reduction. Agricul-
tural reduction measures are promoted under the 
resources programme and through resource efficiency 
incentives. The technical reduction potential can only 
be fully harnessed by including the measures in agri-
cultural and environmental policies. The cantons can 
contribute to the further reduction of emissions by 
enforcing existing environmental legislation more  
rigorously. Where the resilience of ecosystems is 
exceeded despite ammonia reduction measures, a 
reduction in production intensity needs to be consid-
ered (Federal Council 2016e).

Two targets for nitrate inputs are set in the environ-
mental objectives for agriculture: The first is that agri-
culturally-based nitrogen inputs in bodies of water 

should be reduced by 50% compared to 1985. By 2010, 
these inputs had been reduced by only 26% (Prasuhn 
2016). The second is that nitrate levels in water bodies 
used for drinking water supply should not exceed a 
concentration of 25mg per litre. In agricultural regions, 
nitrate levels in groundwater are frequently still above 
the legal limit value (FOEN/FOAG 2008, 2016, Federal 
Council 2016e) (  Water).

The Federal Council also set reduction targets for 
nitrogen oxides in the Air Pollution Control Strategy: 
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Figure 11

Exceedances of the critical loads for nitrogen, 2015

The map shows the exceedances of the critical loads for nitrogen  
in 2015. Critical loads were developed within the framework of the 
Convention on Long-Range Transboundary Air Pollution (CLRTAP). 
They are a benchmark for ecosystem sensitivity to the deposition of 
air pollutants. Nitrogen deposition in Switzerland amounted to around 

61,700 tonnes in 2015. Thus, in many regions of Switzerland, the critical 
loads are exceeded. The regions with the highest exceedances are are-
as of the Central Plateau with intensive animal production and Ticino, 
where reactive nitrogen is mainly introduced through long-distance 
transport and precipitation.

According to this strategy, emissions should be low-
ered by 50% compared to 2005 (Federal Council 2009). 
To date, a reduction of 33% has been achieved. To fur-
ther reduce nitrogen oxide emissions, Switzerland 
introduced stricter exhaust values for road transport 
in line with the EU (Euro 6/Euro VI).

If the ammonia and nitrogen oxide targets set out in 
the Air Pollution Control Strategy are met, federal 
authorities assume that the critical loads for nitrogen 
will also be amply respected and particulate matter 
values will continue to fall.

Source: FOEN

0 N 50km
Not excessive 0–5kg N/ha/a 5.1–10 10.1–20 20.1–30 > 30



A Natural resources under pressure | Environment Switzerland 2018 49

State of natural resources in Switzerland: spatial disparities 

Switzerland’s environmental challenges vary depending 

on the region and the type of natural area: In the Central 

Plateau, the loss of unsealed land and landscape quality 

dominates as settlements and infrastructures continue 

to spread across more and more territory. The Jura will 

have to cope with increasing drought due to climate 

change. The use pressure is mounting in the Alps as rec-

reational activity continues to rise, and climate change 

may have dramatic effects there. In the Southern Alps, 

air and landscape quality and the increasing risk of  

forest fires are the main challenges.

In Switzerland, the drivers of environmental impacts 
– high mobility, urban sprawl, intensive farming – may 
be similar in the various regions, but differ in their 
intensity. Settlement areas are growing across Swit-
zerland. The sharpest increases can be seen in urban 
agglomeration belts and metropolitan areas such as 
between Geneva and Lausanne or between Olten and 
Zurich. There is also huge pressure from land use in 
the rural areas of the Central Plateau, in the major  
valleys of the Alpine region and in parts of the Jura 
and the Northern Alps. Traffic volumes are generally 
highest in the Central Plateau and especially in urban 
agglomerations. While intensive farming is practised 
in the Central Plateau and valleys, it is rather difficult 
to practise in hard-to-access peripheral regions and is 
sometimes abandoned for that reason (  Climate, 

 Biodiversity,  Forest,  Landscape).

Central Plateau 

The Central Plateau is where settlements and infra-
structure facilities are spreading fastest and road den-
sity and traffic volume are highest. Consequently, the 
landscape is heavily fragmented and natural habitats 

are divided up and poorly interconnected; the land-
scape quality is in decline. Biodiversity is seriously 
under threat, especially in urban agglomeration belts. 
In intensively used agricultural areas, valuable land-
scape features and therefore also important habitats 
are at risk of disappearing.

Agriculture is most intensive in the Central Plateau. 
The nitrogen input in its soil is correspondingly high, 
and its small and medium-sized watercourses have the 
highest nutrient and pesticide pollution levels. Moreo-
ver, many watercourses accommodate engineering 
structures and have been straightened. 

The increasing summer droughts caused by climate 
change and the change in the flow regime will further 
exacerbate the impact on small and medium-sized 
watercourses: The expected lower water levels inten-
sify the concentration of introduced substances and 
promote warming, which will also afflict many aquatic 
organisms. The situation may grow even worse with 
the expected increase in irrigation required by agri-
culture. Increasing heat stress in cities is another 
adverse effect of climate change (  Challenges and 
opportunities for urban agglomerations).

Forests, shore areas and other near-natural ecosys-
tems are intensively used for recreation and sports in 
urban agglomerations. Wild animals and sensitive 
types of vegetation may suffer as a result. 

Jura and Pre-Alps

Settlement density and transport infrastructure are 
increasing in the Jura as well. While this development 
is not as pronounced as in the Central Plateau, it is 
nevertheless above the average for Switzerland as a 
whole. This is evidenced by the fact that, just like in 
the Central Plateau, the Jura no longer has any areas 
where it is completely dark at night (FOEN/WSL 2017). 
Because of the abandonment of farming activities on 
the one side and intensive farming on the other, typi-

cal landscapes such as forest pastures in the Franches 
Montagnes are coming under pressure. 

As a result of climate change, droughts will become 
more prevalent in the future. The resulting water short-

age will increase in the Jura, where the soil covering 
limestone bedrock dries out quickly. The higher snow-
line caused by climate change will pose a problem for 
lower-lying ski areas in the Jura but also in the Pre-
Alps. 
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Alps

Over the past ten years, pressure has mounted on the 
environment also in the Alpine region (FOEN 2017a). 
While settlements expand and intensive agriculture  
is practised in the major Alpine valleys, farming in 
remote areas, in particular the summer pastures, tends 
to disappear. Accordingly, many small structures are 
disappearing in the agricultural areas of the large val-
leys and forest is spreading in remote regions.

In the Alps, aquatic habitats are damaged by hydro-

power use and high nutrient input from the air threat-
ens ecosystems. Especially rare and dry habitats 

depending on low-nutrient soils in the open landscape 
are disappearing along with biodiversity, leading to the 
demise of the traditional regional landscape character.

At the same time, the Alpine region is being used more 
and more heavily for recreational activities, placing 
additional demands on landscape and habitats. One 
example is winter sports: To produce more artificial 
snow, the ground is levelled, water consumption 
increases, and chemicals are used to help the water 
freeze. This alters habitats and decreases the chances 
of survival for the original species that live in them.

Climate change is affecting the Alpine region particu-
larly severely compared to all other regions of Switzer-
land (FOEN 2017b). The snowline is rising, glaciers are 
melting, permafrost is thawing, and water availability is 
decreasing in the summer in the long term. This is not 
only going to cause extensive changes to landscapes and 
habitats, but also increase the risk of natural hazards 
such as rockfalls, debris flows and landslides. Especially 
in early summer, the risk of an overlap between wide-
spread snowmelts and intensive rainfall is increased and 
heightens the threat of floods.

Southern Alps

In the Southern Alps, the area used for agricultural 
purposes has decreased the most compared to other 
regions of Switzerland. Forest is spreading and the 
remaining agricultural areas are subjected to rational, 
machine-based farming.

The landscapes often lack a patchwork of differing 
uses. Widespread, homogenous forests merge seam-
lessly into settlement areas. Regions used for agricul-
tural purposes often have an industrial character. The 
landscape quality is therefore considered none too 
complex, coherent or authentic. The landscape’s attrac-
tiveness only starts to unfold above the forest line and 
on the shores of rivers and lakes (FOEN/WSL 2017).

Due to climate change, droughts, the threat of forest 

fires and heat strain are on the rise. As native species 
are increasingly suffering the effects of heat and 
droughts, pests and alien species are able to spread 
more easily.

Air pollution control efforts are also proving to be 
effective in the Southern Alps. Nevertheless, particu-

late matter (PM10) and ozone (summer smog) pollution 
is higher in the Southern Alps than in the Northern 
Alps. This can be explained by high traffic volumes, 
lots of wood-fired heating systems, strong solar radia-
tion in the summer, and transboundary air pollution 
from the Lombardy region.
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Challenges and opportunities for urban agglomerations 

In urban areas, natural resources are definitely under 

tremendous pressure, but the concentration of human 

activities also presents opportunities for efficient use. 

The required inward development of settlements is  

an opportunity to enhance the urban quality of urban 

agglomeration belts and create recreational areas in  

order to improve the quality of life, the appearance of 

the landscape, biodiversity and urban climate.

While ideal notions of housing prior to 2000 were 
mostly influenced by the desire to escape the city and 
a longing for a single-family home in the country –  
a dream that was frequently realised within urban 
agglomeration – core cities have once again become 
attractive for living, working and recreation since the 
turn of the millennium. The population is steadily 
growing both in the centres and the surrounding sub-
urbs of urban agglomerations (FSO 2017h, 2018c, SSV/
FSO 2017). Around three-fourths of Switzerland’s pop-
ulation live in urban agglomerations and approxi-
mately 80% of all jobs are concentrated there. About 
half of Switzerland’s urban population lives in one of 
the five largest urban agglomerations: Zurich, Geneva, 
Basel, Bern and Lausanne. As drivers of economic, 
social and cultural development, these so-called 
metropolitan regions are becoming more and more  
significant (Federal Council/KdK/BPUK/SSV/SGV 2012, 
 Federal Council 2015b).

 

Pressure on natural resources, but more efficient use

The urban space has many different overlapping envi

ronmental impacts: 

-

• The air is often polluted in poorly ventilated settle-
ment areas, particularly along heavily travelled roads. 
Although the air quality may be further improved in 
the near future thanks to motor vehicles with lower 
pollutant emissions, sufficient green spaces and ven-
tilation corridors are also decisive factors in creating 
good air quality and a healthy city climate.

• Soil is often sealed, compacted or polluted and there-
fore unable to provide a habitat for organisms, 
absorb water during heavy rainfall or enable gar-
dens to produce food (FOEN 2017c).

• Over 90% of the people affected by harmful or dis-

turbing traffic noise live in and around large cen-
tres. The increase in population density, the 24-hour 
society trend and the projected increase in traffic 
exacerbate potential noise conflicts and threaten 
tranquil locations. Quiet residential areas are 
becoming scarce, and apartments in quiet settings 
are not affordable for everyone.

• The high population density in urban areas is 
accompanied by dense infrastructures for the trans-
mission of electricity and mobile communications 
and the provision of public and private lighting. 
Higher electrosmog and disturbing light levels are 
related trends.

• Bodies of water in urban agglomerations often accom-
modate many engineering structures or are heavily 
culverted and partialy polluted with micropollutants 
(medications, residues from chemical products).

 
However, the concentration of uses in a small space 
not only has a significant impact on the environment, 
but also allows for more efficiency and therefore a 
reduction of impacts:
• One example in the area of mobility: In core cities, the 

average daily distance travelled is shorter than in all 
other types of settlements, and public and non-motor-
ised transport account for the highest shares of trans-
port methods (  Figure 19). 

• Areas used for mixed purposes have the potential to 
make use of waste heat recovery and renewable ener-

gies. 

• In urban agglomerations, settlement area use per 
capita and job finally stabilised between the 1992/97 
and 2004/09 surveys, while growth continues espe-
cially in rural regions. Regions with large cities are 
even showing a trend toward lower settlement area 
per capita and job, which suggests that the densifi-
cation process is underway (ARE 2014, FSO 2015)  
(  Soil,  Landscape).

Habitat for humans, animals and plants

The quality of life in large Swiss core cities holds up 
very well in international comparison. When asked 
about the quality of the landscape, the population 
rates the urban agglomeration belts as having the 
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poorest quality compared to other areas (  Figure 41). 
In densely settled areas that are rapidly changing, res-
idents clearly miss the inherent connection between 
landscape elements. Due to the uniform appearance of 
the landscape in urban agglomeration belts, the land-
scape is less and less able to perform its role as a basis 
for individual identification (FOEN/WSL 2017).

In the last 10 years, species diversity in settlements 
has continued to decrease, as shown by biodiversity 
monitoring and long-term surveys in the Canton of 
Aargau (FOEN 2017a). At the same time, settlement 
areas have huge potential as a refuge and replacement 
habitat, especially for animals and plants that live in 
open country. Unsealed settlement surfaces are signif-
icantly richer in species than agricultural lands: With 
its small spatially structured sites, high structural 
dynamics, and varied climate conditions, urban space 
offers a refuge to specialised species as well. Several 
invasive alien species, however, also take advantage of 
this diversity.

Inward settlement development creates opportunities 
for sustainable development of the remaining green 

and open spaces: When effectively designed and man-
aged, they not only offer the population attractive 
places for recreational activities, rest and recovery, 

but also promote biodiversity. With the support of 
communal authorities, many green spaces in Swiss cit-
ies have been ecologically enhanced or redesigned in 
the last 20 years. In Zurich, for example, the percent-
age of ecologically valuable area is 15% (FOEN 2017a). 
Further improvement is expected in the state of bodies 

of water, since watercourses are to be revitalised and 
micropollutants are to be eliminated from wastewater 
in the future.

1 Federal Act of 22 June 1979 on Spatial Planning (Spatial Planning Act, SPA), SR 700.

Climate change

Cities and urban regions have a characteristic local 
climate that varies greatly from the climate of the sur-
rounding area. Maximum temperature differences of 
up to 10 °C between core cities and the surrounding 
rural areas are already being observed at this time 
(INFRAS 2015). 

Due to climate change, a higher heat strain is expected 
in urban agglomerations and areas. Central, densely 
built locations are especially affected. Sealed areas 
store more solar energy, air circulation is often limited 
due to obstruction from built structures, and traffic 
causes additional waste heat. This produces so-called 
heat islands.

Sustainable urban agglomeration development

The revised Spatial Planning Act (SPA) , which came 
into force in May 2014, aims to slow the soil sealing by 
requiring oversized building zones to be reduced and 
existing reserves of building land to be better used. It 
also stipulates that soil should be managed more eco-
nomically and settlements should be subject to high- 
quality, structurally and spatially denser growth   
within the existing building zones. In this way, the 
landscape can be developed in a quality-oriented direc-
tion, and cultivated land will be protected (Federal 
Council 2015b). Under its Agglomeration Policy, the 
 federal government aims to promote the high-quality 
design of urban agglomeration areas in cantons and 
communes (Ecoplan 2012). In addition, under the 
Agglomeration Transport Programme, federally-sup-
ported measures target the best possible coordination 
between settlement development and transport infra-
structures. The UN 2030 Agenda for Sustainable Devel-
opment requires cities to be sustainably developed so 
that everyone has access to public and green spaces 
(Sustainable Development Goal, SDG 11). It also has 
goals concerning the adaptation to climate change, 
resource efficiency and social equality (UN 2015). 

1
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In addition to a stronger urban character of cities and 
urban agglomerations, strategies are also needed to 
develop rural areas and address the issue of how cities 
and rural areas should blend within the landscape 
(Federal Council/KdK/BPUK/SSV/SGV 2012, FOEN 
2015b). For example, urban agglomerations could be 
planned more rigorously based on landscape qualities 

(Brandl und Fausch 2016). Settlements should not be 
viewed in isolation. They should instead be considered 
for their functional relationships and visual connec-
tions with the surrounding, unadulterated landscape 
and further developed. This development would 
enhance settlement boundaries and recreational areas 
near to cities.

Open Spaces, green spaces and ventilation corridors 
are important for improving local climate and air qual-
ity. Soil should remain unsealed wherever possible, so 
that water can seep into it when it rains. The Confed-
eration attaches great importance to open space plan-
ning in urban agglomerations in the interest of climate 

change adaptation (Adaptation Strategy) (FOEN 
2014b). In addition, it would like to promote quiet and 
recreational spaces within existing settlements to 
improve the wellbeing and health of the population. 
The Biodiversity Action Plan also promotes near-natu-
ral spaces in settlement areas as part of the ecological 
infrastructure, such as with model building regula-
tions (Federal Council 2017a).
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A3 Excursus: system view
Introduction of socio-economic systems

The areas of consumption and production with the 

greatest effects on the environment are nutrition, hous-

ing and mobility. The environmental impacts of these 

systems are the result of the combined effect of values, 

lifestyles, social structures, market mechanisms, tech-

nologies, products and infrastructures. Nutrition, hous-

ing and mobility can only be understood as complex 

socio-economic systems.  

In the past, Switzerland’s environmental policy suc-
ceeded in resolving a series of environmental prob-
lems by imposing technical solutions on predominant 
impacts such as the massive water pollution in the 
1950s or the high air pollutant concentrations in the 
1980s. These included building wastewater treatment 
plants and equipping motor vehicles with catalytic
converters (Walter 1995).

 

Today’s most pressing environmental problems are 
greenhouse gas emissions, pollution from biocides and 
plant protection products, nitrogen surpluses, soil 
sealing, increasing pressure from the use of near-nat-
ural areas as well as resource loss outside of closed 
economic cycles (  Main pressures and impacts in 
Switzerland). Compared to the past challenges, these 
challenges are far more complicated and each results 
from more than just a single cause.

The analysis of Switzerland’s footprints shows that 
two-thirds of the environmental impact stems from 
nutrition, housing and mobility (FOEN 2018a) (  Figure 
5) (  Production and consumption as drivers). There-
fore, environmental policy needs to address these areas. 
However, there are no easy universal solutions. Instead, 
a differentiated view of the system (  Figure 12), which 
takes into account the interaction of values, lifestyles, 

social structures, markets, technologies, products and 

infrastructures, is necessary (Bauknecht et al. 2015, 
EEA 2016). For example, nutrition, the area with a 28% 
share of the total environmental impact, is shaped by 

differing consumption patterns and diets on the demand 
side, and by the retail trade, the food industry and agri-
culture on the supply side. 

Housing (including the construction trade, energy and 
water consumption, as well as waste and wastewater 
disposal) contributes 24% to Switzerland’s environ-
mental impact. On the one hand, it is steered by 
demand factors such as incomes or family situations 
and, on the other hand, by supply factors such as the 
real estate market and settlement structure.

Lastly, mobility, which has a 12% share of Switzer-
land’s total environmental impact both within its bor-
ders and abroad, can only be understood as a system. 
In this system, demand is dependent on the place of 
work or the place of training, and supply differs 
according to motor vehicle technology, infrastructure 
development or service quality. 

All three systems are also influenced by strong drivers 
such as demographic developments, economic growth 
or digitalisation (EEA 2015b) and are extremely inter-

dependent upon one another. For instance, in 2015, food 
transport from Switzerland and abroad was responsi-
ble for nearly one-fourth of all road transport using 
domestic trucks (FSO 2017i). Mobility depends essen-
tially on the settlement structure: The further apart 
settlements are and the greater the distance between 
different supplies, the longer the routes and the more 
difficult effective access is by foot, bicycle or public 
transport. Conversely, the growth of settlement areas 
for living, working, recreation and other purposes 
occurs mainly at the expense of cultivated land, which 
curtails food production possibilities.
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Figure 12

Socio-economic systems with the greatest environmental impact

Environmental effects caused by our nutrition (orange), mobility 
requirements (blue), housing and other uses in the settlement area 
(petrol) on climate, water, air, soil, landscape, tranquillity and biodi-
versity (green) are interrelated through numerous aspects of supply 

(S) and demand (D). Megatrends (red) such as economic growth, 
demographic change and technological developments influence these 
systems.
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Nutrition

The food consumed in Switzerland is produced in in-

creasingly globally oriented production chains, where 

imported food, animal feed and production resources 

play an important role. This relocates a considerable por-

tion of the environmental impact abroad. Site- adapted 

agriculture and moderate diets with a higher share of 

plant-based food can help significantly reduce the  

environmental impact.

Food not only provides energy and vital elements to 
humans, but also represents a source of pleasure, iden-
tity and tradition. A wide range of food and beverages, 
however, also means high energy and resource con-
sumption along the entire production chain (  Pro-
duction and consumption as drivers). Agricultural pro-
duction, industrial food processing and packaging, 
distribution, preparation and consumption are all 
embedded in global material cycles. It is therefore nec-
essary to view their interactions from a system per-
spective. Article 104a of the Federal Constitution con-
cerning food security, which was approved by the 
Swiss population in 2017, takes this holistic view into 

account. It calls for the federal government to create 
the conditions required to conserve resources in the 
production, trade and consumption of food.

Food production and supply

In recent decades, ever larger harvests have been 
achieved in Switzerland’s shrinking agricultural 
areas. The use of production resources (fertilisers, 
plant protection products, etc.) and the development of 
higher-yielding varieties have in particular contrib-
uted to this situation. Agriculture adapted to the 
locality, however, should not exceed the carrying 

capacity of ecosystems. Due to the current livestock 
numbers and the predominant use of mineral fertil-
isers and plant protection products, agriculture is 
harming biological diversity, air and water quality, 
and the climate. Thus, it is exceeding the limits of the 
ecosystems’ carrying capacity. Action must be taken 
in particular with respect to nitrogen (ammonia, 
nitrate), climate-relevant greenhouse gases (methane, 
nitrous oxide), soil fertility and biodiversity (Federal 
Council 2016e). With its limited supply of arable soil 
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Figure 13

Origin of concentrated feed for animal production 

The volume of concentrated feed used increased by 17% between 
1990 and 2015. The percentage of imported concentrated feed rose 
from around 20% to nearly 60% in the same period. The total volume 

of animal feed used in Switzerland has stayed relatively constant at 
8 million tonnes of dry matter since 1990.
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and the many meadows and pastures of its hilly and 
mountainous regions, Switzerland offers favourable 
conditions for milk and meat production with livestock 
that consume roughage (grass, hay, silage, straw). 
However, dairy cows bred for high productivity com-
pete with humans when it comes to food, since they 
depend on high-energy, mostly (nearly 60%) imported 
concentrated feed (cereals, rice, soybean, fats and oils) 
(SFU 2011, FSO 2017j) (  Figure 13). Thus, the poten-
tial of Swiss pastures is harnessed less and less and 
the nutrients removed from the soil in the countries 
producing the concentrated feed then impact Switzer-
land’s environment. 

Food and beverage processing and their international 

trade have become more significant in recent decades. 
While approximately CHF 7.5 billion worth of food, 
beverages and tobacco were imported in 2000, this 
quantity rose to CHF 10.6 billion by 2016. The increase 
was even more significant in exports, whose value
more than doubled in the same period from around 
CHF 3.4 billion to CHF 8.6 billion (FSO 2017k). Swiss 
food industry sales amounted to CHF 17.7 billion in 

 

2012. At 18%, meat products held the largest share of 
the sales (FIAL 2013).

As food markets globalise, the environmental impacts 
shift from Switzerland to abroad. More than 50% of the 
environmental impacts generated by the production 
and the supply of food to the Swiss population occur 
abroad (FOEN 2018a). Examples include the destruc-
tion of natural ecosystems to open up new areas for 
farming (e.g. for palm oil plantations or soybean fields) 
and the overuse of water resources (for example, for 
the production of rice, nuts, sugarcane or beef) (WWF 
2010).

Changes in demand 

In 2015, Swiss households spent an average of around 
12% of disposable income on food (FSO 2017l). Eating 
habits have changed recently, both in terms of menu 
composition and the location where food is consumed.

In fact, the higher living standard allows for the con-
sumption of more expensive foods that often also have 
an above-average impact on the environment, such as 

Figure 14

Food consumption1, 2015 

In 2015, around 865kg of food was consumed per capita and year on 
average. 543kg was of plant origin and 322kg was of animal origin. 
Milk and dairy products make up by far the largest share of the 

quantity of food consumed in Switzerland. Average per capita meat 
consumption has varied from year to year by 1 to 2kg and is 50kg per 
capita, while the total volume has hardly changed since 2000.

Source: SFU – Food balance
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1 Corresponds to potentially available food products. 
 Actual consumption is lower due to losses (e.g. unsold or spoiled food).
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A Natural resources under pressure | Environment Switzerland 2018 59

3,000,000

2,000,000

1,000,000

0

5,000,000

4,000,000

6,000,000

7,000,000

Beverages Transport, distribution, packaging Cereal products Vegetables & fruits

Fats & oils Animal products

Ec
o-

po
in

ts
 p

er
 c

ap
ita

 a
nd

 y
ea

r

Flexitarian FOODprintsDiet high in meatVegetarian (eggs and dairy)VeganAverage 2012

Meat & fishPlant proteins

Source: ESU-services

Figure 15

Influence of different diets on the environment

Meat and other animal products have a considerable influence on 
the environmental impact of food. Thus, the environmental impact of 
a vegan diet without animal products is half that of a diet high in 
meat (2kg of meat per week). Indeed, more moderate meat consump-
tion (“flexitarian” with 300g of meat per week) improves the person-

al environmental impact about as much as a purely vegetarian diet. 
The environmental impact could be reduced even further by adopting 
an ideal diet from both a health and ecological perspective (“FOOD-
prints”) (SGE 2014).

meat and dairy products, fish, coffee, chocolate or 
exotic fruits. Fluid milk sales have been falling for 
several decades, whereas cheese, butter, yogurt and 
meat levels have remained relatively stable (SFU 2017) 
(  Figure 14). The production of animal products is 
particularly resource and energy intensive in compar-
ison to plant products (FOAG 2015). The environmental 
impact of nutrition can be reduced by one-fifth just by 
decreasing the amount of meat consumption (“flexitar-
ians”) (ESU 2015) (  Figure 15). At this time, 5% of the 
Swiss population lives on a meatless diet (3% of men, 
7% of women). The percentage of vegetarians in the 
18-to-34 age group is disproportionately high (FSVO/
FOPH 2017). Moderate consumption of animal products 
can be considered positive not only from an ecological 
perspective, but also from a health perspective (FSVO 
2017).

As buying power has increased, the demand for 
near-naturally produced and environmentally-friendly 

food has increased as well. For instance, the percent-
age of organic products in food and beverage spending 

has more than doubled since 2000 and amounted to 
about 9% in 2015 (FSO 2018d). This trend has been rec-
ognised and promoted by wholesalers, which have cre-
ated their own labels and taken extra marketing meas-
ures. Product lines that set themselves apart through 
sustainable production or a regional origin are show-
ing significantly above-average growth rates (Coop 
2017, Migros 2017).

In 2015, around 40% of food spending was on meals 

consumed outside the home, with two-thirds of those 
meals being consumed in full-service restaurants. The 
remaining one-third of spending on meals outside the 
home was divided up between self-service restaurants, 
take-out restaurants, canteens or meals eaten in pri-
vate settings (FSO 2017l). As home, work and recrea-
tion are often located far apart, time-saving food solu-
tions are widely popular. Disposable packaging is a 
staple component of many fast food meals. It contrib-
utes to greater amounts of waste and exacerbates the 
problem of litter in public spaces. 
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Effects of nutrition on air, water, climate, soil, 

biodiversity, landscape, biosafety as well as waste 

and raw materials

• Air, water: Ammonia emissions and nitrogen inputs 
caused by agriculture are well above the carrying 
capacity of the ecosystems. Although they fell
between 1990 and 2000, they have since decreased 
only marginally and still amount to a high level. 
Due to agricultural activities, various lakes have 
excessive phosphorus levels and therefore lack suf-
ficient oxygen. Plant protection products in exces-
sive concentrations can be found in many smaller 
and medium-sized surface waters, particularly in 
regions with a great deal of arable farming and  
special crops (  Challenge nitrogen,  Air,  Water).

 

• Climate: Food production and the land-use changes 
caused globally by nutrition contribute to the accu-
mulation of greenhouse gases like CO2, methane 
and nitrous oxide in the atmosphere. The green-
house gases generated by food processing, storage 
(cooling) and transport also weigh in the balance  
(  Climate).

• Soil: Heavy metals from plant protection products 
or farm manure pollute individual sites, thereby 
posing a risk to human health and the conservation 
of soil fertility (  Soil).

• Biodiversity: The target for biodiversity priority 
areas in agricultural regions is met across Switzer-
land. However, significant deficits still exist at the 
regional level, and the quality and interconnection 
of these areas are not sufficient to stop biodiversity 
loss (  Biodiversity).

• Landscape: Agriculture plays an essential role in 
landscape conservation and maintenance. Never-
theless, the landscape quality is worsening from 
the loss of structural elements such as shrubs or 
hedges in areas used for agriculture. The landscape 
experience is also adversely affected when agricul-
tural land is transformed into settlement areas and 
when forests spread into abandoned farmland 
(  Forest,  Landscape).

 

• Biosafety: A moratorium on the cultivation of 
genetically modified plants in agriculture is in 
effect until 2021. The role that genetically modified 
organisms (GMOs) will play in future domestic food 
production must be regulated for the time after the 
expiration of the moratorium (  Biosafety).

• Waste and raw materials: In Switzerland, around 
2.5 million tonnes of food waste is generated every 
year across the entire value chain, from field to 
fork. A large portion of the food waste is considered 
avoidable. In addition, time-saving solutions for 
meals (e.g. ready-made meals) and disposable pack-
aging for fast food contribute to the volume of 
waste and exacerbate the littering problem.

In addition, dealing with food as a valuable resource is 
often not fully reflected in its management: In Swit-
zerland, around one-third of agricultural production is 

lost between field and fork. In fact, Switzerland’s food 

waste is about as much as the global average (FOAG/
FOEN/FSVO/SDC 2015) (  Waste and raw materials).
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Innovations

Bridging production and consumption – The glo-
balised agricultural economy has made the food sys-
tem more complicated and anonymous. In response, 
demand for near-natural production, transparency 
and traceability has grown. One response to this 
growing demand has been the emergence of many 
farm shops, where farmers market their products 
directly and provide insight into their farms. A sim-
ilar method of bringing consumers and producers 
closer together is used in contract farming, where 
customers sign up to regularly receive seasonal 
products and occasionally work specific days on the 
farm. This also increases their understanding of  
the challenges posed by near-natural production 
methods. New possibilities for direct interaction 
between supply and demand are opening the doors to 
 innovative Web applications (  www.openolitor.org; 
www.kuhteilen.ch).

Weed control by robots – Residues from plant pro-
tection products in bodies of water are one of Swiss 
agriculture’s major challenges. The use of plant pro-
tection robots may help, as they are capable of re - 
cognising and spraying weeds directly. Herbicide use 
could be drastically reduced in this way. Such devices 
were developed by a firm in western Switzerland. 
They work autonomously and can be monitored using 
a smartphone app. The robots weigh only about 130kg 
each, which offers additional advantages compared to 
conventional weed control methods in terms of soil 
compaction. In the field, they steer themselves using 
GPS, cameras and sensors and are powered by inte-
grated solar cells (  www.ecorobotix.com).

http://www.openolitor.org
http://www.kuhteilen.ch
http://www.ecorobotix.com
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Housing

1 Federal Act of 22 June 1979 on Spatial Planning (Spatial Planning Act, SPA), SR 700.

Living, working and recreational activities place de-

mands on settlement areas. These areas are constantly 

expanding and affect the environment. Construction ac-

tivity and settlement structure affect mobility and raw 

material requirements. The latter is gaining in impor-

tance in relation to building use, whose life cycle assess-

ment continues to improve thanks to new and adapted 

standards. The demand for living and working space is 

based, among other things, on forms of cohabitation, 

lifestyles and changing ideals.

Housing is a basic human need. However, humans do 
not merely live in settlement areas, which actually 
encompass the entire spectrum of life functions, 
including work, mobility, production and commerce, 
consumption, recreation and cultural activities. Settle-
ment areas are part of the landscape. Infrastructure 
networks enable mobility and exchange between set-
tlements and surrounding areas. Recreational areas 
are located in closer proximity, and ecologically 
enhanced open spaces increasingly incorporate nature 
into the settlement area. When it comes to settlement 
development, the goal is to use soil and raw materials 
sparingly, steer growth consistently inward for denser 
living, and promote instruments for sustainable con-
struction (Federal Council 2016a).

Land, settlement structure and raw material  

consumption

Switzerland has an estimated 2.5 million buildings,  
of which 1.7 million are used for residential purposes 
(Staub und Rütter 2014, FSO 2017m). Switzerland’s   
real estate industry is involved in development, con-
struction, management, renovation and finally also in 
deconstruction. The real estate industry supplies  
940 million m2 of f loor space across Switzerland for 
housing or workspace and generates a total of 18% of 
Switzerland’s gross domestic product (GDP) (Staub und 
Rütter 2014).

Under the Spatial Planning Act (SPA) , the area used 

for construction activities should be managed so that 

1

landscapes, valuable cultivated land and natural habi-
tats are conserved. Future settlement development 
should primarily occur within existing building zones. 
Cantons and communes manage settlement develop-
ment on the basis of structure and land-use plans. 
However, in 2009, a good fifth of the building area was 
located outside of building zones, and the settlement 
areas outside of building zones had grown by nearly 
9% compared to 1997 (ARE 2016a). This increase is 
nearly as high as the development within building 
zones, where the settlement areas have grown by 
almost 10%.

Settlement area structure, which includes its struc-
tural and ecological quality (landscape, biodiversity, 
tranquillity, etc.) and the proximity of housing, work-
places, businesses, shops and recreational sites within 
multifunctional centres, is another important aspect 
of sustainable settlement development. Compact settle-
ment centres, where all essential daily needs can be 
met, shorten travel routes, thereby helping to reduce 
motorised transport (  Mobility), improve the quality 
of life and enhance the attractiveness of a location. 
Along with structure plans, land-use plans are indis-
pensable instruments for ensuring high-quality inter-
nal development and adequately sized recreational and 
open spaces. They also enable better coordination 
between settlements and transport systems and can 
slow the continuous onslaught of urban sprawl (FOEN/
WSL 2017) (  Figure 16).

Lastly, the energy and raw material consumption of 
the building stock also shapes the environmental 
impact of settlement areas. In 2016, the very first 
house in the world to meet all its energy needs with 
solar energy, without being connected to the grid, was 
built in Brütten in the Canton of Zurich. Accordingly, 
the life cycle assessment of this building is deter-
mined solely by the raw materials used in its construc-
tion and the “grey energy” consumed in the process. 
The percentage of buildings with a high energy stand-

ard continues to climb thanks to good insulation and 
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efficient heating systems that also use renewable 
energy sources (  Figure 17). This lowers operational 
energy consumption, and grey energy becomes 
increasingly significant, in relative terms, when the 

entire life cycle of a building is evaluated. For exam-
ple, in accordance with Switzerland’s sustainable 
building standard (SNBS) and the related label
launched in 2016, buildings are evaluated in their 
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Figure 16

Urban sprawl in Switzerland and in five biogeographical regions, 1935–2010

Urban sprawl is when cities, towns and villages spread uncontrolled 
into undeveloped areas. It is measured in developed units per m2. This 
unit of measurement takes into account the distribution of settle ment 

areas (dispersion), the settlement area (urban penetration) and the 
population and employment density. In absolute terms, urban sprawl 
is by far the highest in the Central Plateau.
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Figure 17

Buildings meeting the Minergie standards®

Energy consumption in buildings (private households as well as ser-
vice and industry buildings) causes around a quarter of all green-
house gas emissions in Switzerland. Energy-efficient construction 

reduces energy consumption – and by extension greenhouse gas 
emissions – without any loss of comfort.
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entire social, economic and ecological environment. In 
addition to energy consumption, non-motorised trans-
port needs, the natural hazard situation, plant and ani-
mal needs, and structural density are also taken into 
consideration under this standard.

Demand depending on lifestyles and demographics

The demand for living space and other uses of settle-
ment areas depends on demographic development. 

Switzerland’s permanent resident population grew by 
17% from 7.2 to 8.4 million between 2000 and 2016 
(FSO 2017n). In the same period, the percentage of over 
64-year-olds increased by 37%. The percentage of 
younger immigrants cannot compensate for the per-
centage of over 64-year-olds. The distribution of the 
population is heavily concentrated spatially: Three out 
of four people live in cities or urban agglomerations 
(FSO 2017o), where the growth of the settlement areas 
per capita and job, among other factors, has been 
halted (  Challenges and opportunities for urban 
agglomerations). When considered over a longer 
period, the percentage of single-person households 
has risen steadily in Switzerland: In 1970, nearly 7% of 
the resident population lived in single-person house-
holds, whereas about 16% of this population lived in 
single-person households in 2016. This percentage has 
remained stable since 2000. Single-person households 
accounted for around one-third of all households in 
2016 (FSO 2018e).

In addition to price, the housing market is influenced 
by many other factors, such as the accessibility of 
workplaces, shops and recreational spaces or by ideal 

notions of ownership, landscape or size (WSL 2014). 
In 2016, 57% of all residential buildings in Switzerland 
were single-family homes (FSO 2017m) (  Figure 18). 
When only new constructions since 2000 are consid-
ered, the percentage of single-family homes accounts 
for as much as 68% (FSO 2017p). The building area in 
Switzerland is steadily increasing due to population 
and economic growth as well as greater demands on 
the living space. The average living space per capita 
rose sharply from 39m2 in 1990 to 44m2 in 2000 ; by 
2015, however, it had increased only marginally to 

1

1 The figures for 1990 and 2000 were collected using a different methodology and can only be partially compared to subsequent years.

45m2 per capita on average (FSO 2017q). As a result of
the growing demands for space, some of the efficiency 
gains achieved in energy consumption and denser
building methods are being lost again. A 2014 survey
shows, however, that nearly 10% of the questioned
households find their apartment too large, while less
than 8% find their apartment too small (FOH/HSLU
2016).

 

 
 
 
 
 

Housing demand is also changing depending on life-

styles and life stages such as education, employment, 
family or old age. The demand for studio apartments 
and space for shared housing or community housing 
developments is changing accordingly. In Switzerland, 
28% of residents have more than one residence and 
therefore practice so-called multi-local living. The 
second home is most often used for recreation and to a 
lesser extent for cohabitation with one’s partner and 
for work or education-related stays (Schad et al. 2015). 
Multi-local living can be understood as a response to 
the increasing demand for f lexibility in the working 
world, the diversification of forms of cohabitation  
and family life, longer-lasting education periods and 
recreational trends.
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Figure 18

Percentage of single-family houses out of the entire building stock, 2016 

In 2016, single-family houses made up 57% of all residential build-
ings. The single-family home trend continues: 68% of all buildings 
constructed for residential use since 2000 are single-family homes. 

Overall, less than one-third of all people live in a single-family home 
(28%) and the closer you are to a city centre, the lower that percent-
age becomes (FSO 2017r, 2017s).

Source: FSO – Statistical Atlas of Switzerland
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Effects of housing on soil, landscape, biodiversity, 

water, climate, tranquillity as well as waste and 

raw materials

• Soil: Switzerland’s settlement area grew by 9% in the 
twelve years between 1997 and 2009 or by around 
0.7m2 per second – mostly at the expense of culti-
vated land. Nearly 60% of Switzerland’s settlement 
area is taken up by building areas, including indus-
trial areas (and the green spaces and gardens found 
within them), and almost one-third by transport 
infrastructures. Just over 60% of settlement areas 
are sealed (  Soil).

•  Landscape: The growth of the settlement area is 
partially responsible for the increasing landscape 
fragmentation, along with an extreme dispersion 
and poor use of settlements for living and working 
purposes (  Landscape).

 
•  Biodiversity: The habitats of plants and animals 

are undergoing massive changes, becoming frag-
mented or even destroyed as structures are built on 
them (  Biodiversity).

 

•  Water: In settlement areas, around 80% of water-
courses are in a poor ecomorphological state, while 
in relation to the entire network of waterbodies in 
Switzerland, this percentage is only about 20%. 
The use of plant protection products to maintain 
gardens and green spaces contributes to the deteri-
oration of water quality, especially in small bodies 
of water (  Water).

 

•  Climate: The buildings sector is responsible for a 
good fourth of the greenhouse gases that are emit-

 

ted in Switzerland. Between 2000 and 2015, green-
house gas emissions in the buildings sector fell by 
around one-fifth (  Climate).

•  Tranquillity: According to model calculations, every 
seventh person is exposed to harmful or disturbing 
traffic noise where they reside. A higher noise level 
diminishes the attractiveness of settlement areas, 
and those who can afford it move away from particu-
larly noisy districts. Moving into quieter residential 
areas, however, leads to increasing noise levels 
there, because the mobility needs of the population 
rise as a result. New and increasing traffic flows 
create additional noise problems in previously quiet 
regions and affect acoustically valuable recreational 
areas as well (  Tranquillity).

• Waste and raw materials: Around 60 to 70 million 
tonnes of a wide range of materials (mainly con-
crete, followed by gravel and sand) are used annu-
ally in Swiss construction projects (building and 
civil engineering). Construction activity generates 
the largest share of waste produced in Switzerland 
(84%), which consists of 57 million tonnes of exca-
vated materials and 16.8 million tonnes of decon-
struction materials. Around 70% of the annually 
generated deconstruction materials are reintro-
duced into the economic cycle as secondary raw 
materials. From a total environmental impact per-
spective, the energy supplied to construction pro-
jects in Switzerland (for heating, cooling, ventila-
tion, lighting, etc.) still causes greater environmental 
effects (56%) than the use of construction materials 
(44%).



A Natural resources under pressure | Environment Switzerland 2018 69

Innovations

From the home office to the co-working space – Dig-
italisation continues to free more and more occupa-
tions from a set workplace. One-third of all employed 
individuals who do not already work from home (e.g. 
as self-employed workers) spend on average 0.9 days 
per week working from home (Weichbrodt et al. 
2016). This prevents an estimated 120 million trips 
to and from a set workplace every year. However, to 
be able to work from home, additional office space 
and infrastructure has to be created there. So-called 
co-working spaces are a more recent development: In 
large office spaces, workspaces are rented out to 
external third parties by the hour or day and include 
meeting rooms, break rooms and some office infra-
structure. Such spaces also have the potential to 
reduce travel to and from set workplaces and 
increase efficient use of office spaces and equip-
ment.

Green housing – 2,000-watt areas, which are increas-
ingly being designated by communes, require proof 
of sustainable natural resource management, from 
constructing, operating and renovating buildings to 
the mobility they generate. Energy consumption 
requirements are based on the 2000-Watt Society 
reduction targets for 2050. Thus, the “2000-Watt 

Area” certificate is a suitable and practical tool for 
reaching the efficiency targets under the Energy 
Strategy 2050. In 2016, 19 settlement projects were 
certified in and around the cities of Geneva, Laus-
anne, Bern, Basel, Lucerne, Lenzburg, Zurich and 
Horgen; five of them had already undergone an ini-
tial assessment during the operational phase. In 
numerous other communes, similar residential
building projects and settlements that allow no or 
few cars are also being planned or executed.

 

Urban mining – NEST stands for Next Evolution in 
Sustainable Building Technologies and is a modular 
building of the Swiss Federal Laboratories for Mate-
rials Science and Technology (Empa) in Dübendorf 
(ZH). It is operated in collaboration with the Swiss 
Federal Institute of Aquatic Science and Technology 
(Eawag). Among the various test beds, one unit is 
dedicated to urban mining and recycling themes. It 
is entirely composed of resources that can be recy-
cled, reused or composted. In other words, materials 
are not simply used and then disposed of. Instead, 
NEST borrows them from the technical or natural 
cycle only for a specific period of time and then rein-
troduces them into these cycles at a later point. This 
turns the city into a “mine” for building materials  
(  www.empa.ch/web/nest).

http://www.empa.ch/web/nest
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Mobility

The stock of vehicles on Swiss roads is growing, and the 

number of kilometres travelled in passenger as well  

as in freight transport continues to increase. When it 

comes to passenger transport, leisure travel accounts 

for almost half of all distances travelled within Switzer-

land, making it the main driver of demand for transport 

performance. Furthermore, air travel abroad has risen 

sharply since 2010. Lifestyles, new business models and 

technological developments are constantly changing 

mobility.

Urban agglomerations, urban and rural areas, and 
mountainous regions require access to safe, affordable 
and sustainable transport systems to realise their 
 specific development opportunities (Federal Council 
2016a) (  Challenges and opportunities for urban 
agglomerations). For individuals, mobility is a basic 
human requirement. However, the resulting demand 
for mobility services also depends on the supply. More-
over, the mobility system is influenced by policy 
instruments aimed at reducing the many negative 
environmental impacts caused by transport.

Transport infrastructure, settlement structure  

and vehicle stock 

Existing transport infrastructures are a key factor  
in the mobility behaviour of the Swiss population. In 
2016, the Swiss road network was a total of 71,540km 
in length. Since 2000, it has grown by 408km (FSO 
2017t). In 2015, the rail network was exactly 5,196km 
long, i.e. 164km longer than in 2000. In 2016, a total of 
452,788 airliners and chartered planes took off and 
landed at the three national airports in Zurich, Geneva 
and Basel. This means that aircraft movements have 
decreased by 11% since 2000 (FSO 2017u) – in contrast 
to passenger numbers and flight distances travelled. 
Equipping the transport infrastructure with low-noise 
road surfaces, for example, can help reduce the envi-
ronmental impacts. If extreme peaks are avoided and 
existing capacities are used more effectively as a 
result, it may become unnecessary to build additional 
transport infrastructures. Where an expansion is 
inevitable, however, an environmental impact assess-
ment (EIA) ensures that the statutory environmental 
requirements are met. 

Rural area
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Figure 19

Daily distances based on the degree of urbanisation

The daily distances travelled by a person and the intensity with 
which the various means of transport are used vary depending on the 
degree of urbanisation. The shortest daily distances are found in the 
cities, the longest in rural areas. While city residents travel only 60% 
of the distances with motorised individual transport (MIT), this per-

centage rises to 74% in agglomerations and rural areas. Conversely, 
city residents travel 29% of their distances with public transport 
(PT), while this means of transport accounts for less than 20% of 
them in urban agglomerations and rural areas.
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The settlement structure has a decisive influence on 
mobility demand, as can be seen from the various 
mobility behaviours in cities, urban agglomerations 
and rural communities (  Figure 19). In areas that are 
densely settled and used for multiple purposes, the 
routes between home, work, school, shops, leisure  
and recreation are potentially shorter than in areas 
where settlements and uses are located farther apart  
(  Housing). While short routes can be easily covered 
by foot and medium distances by bicycle, public trans-
port (PT) or motorised individual transport (MIT) are 
the only options for travelling longer routes. A well-de-
veloped, safe and direct network of foot and bicycle 

paths encourages non-motorised transport. Very fre-

quent service, which is possible in densely settled 
regions, makes PT more attractive. Conversely, gener-
ously-sized roads and cheap parking tend to promote 
MIT. Overall, attractive transport connections create 
incentives for commuting rather than moving to a new 
location. In remote areas with less PT service, cars are 
often the only option to travel the desired distances. 
Temporal structures such as school or job start times 
finally influence the distribution of traffic peaks. 

The vehicle stock is another decisive factor in the
environmental impacts of mobility systems. In 2017, 
around 4.57 million passenger vehicles, 730,000
motorcycles and 190,000 mopeds were registered for 
passenger traffic in Switzerland (including “fast”
e-bikes with a moped license plate). Since 2000, pas-
senger vehicles have increased by 29% and motorcy-
cles by 48%, while the moped stock decreased by 16% 
(FSO 2018f). In 2017, a good 16,500 fast e-bikes (up to 
45km/h) and 71,000 slower e-bikes (up to 25km/h)
were sold in Switzerland. The sales figures for e-bikes 
grew by 10% on average every year between 2011 and 
2017. By contrast, bicycle sales fell slightly to around 
250,000 units in 2017 (velosuisse 2018). The environ-
mental impact of the various vehicles and vehicle
types differs considerably (  Figure 20). In 2017,
363,000 delivery vehicles, nearly 42,000 trucks and 
some 11,000 articulated trucks were registered for
freight transport in Switzerland. Compared to 2000, 
this is an increase of 60% for delivery vehicles and 41% 

 

 

 

 

 

 

 

1 The comparison to 2000 is only partially possible for transport purposes since the 2015 method was refined.

for articulated trucks, while the number of trucks fell 
by 2% (FSO 2018g). Thanks to continuously stricter 
exhaust limit values for newly registered motor vehi-
cles, particulate matter emissions in particular have 
fallen sharply in recent years. Under the heavy vehicle 
charge (HVC), trucks that meet stricter exhaust stand-
ards are charged less than vehicles that are heavier air 
polluters. Since 2015, newly registered passenger vehi-
cles may not emit more than an average of 130g of CO2 
per km. Starting in 2020, the target value will be low-
ered to 95g of CO2 per km, and an equivalent standard 
will be applied to delivery vehicles and light articu-
lated trucks from that point onward. 

Demand in passenger and freight transport

In 2015, Switzerland’s residents used various means of 
transport to travel a distance of 36.8km daily within 
the country and travelled 82 minutes on average 
(excluding wait and transfer times). They travelled 
these distances for various purposes: 44% for leisure, 
24% for work (commuting), and 13% for shopping. Edu-
cation, business travel, service and assistance as well 
as all other purposes each accounted for less than 10% 
of the distances. Compared to 2000, the distances 
travelled have increased a total of 5%, while travel 
time has decreased by 3%. Shopping and education 
purposes grew by over 25% between 2000 and 2015, 
while service and assistance purposes rose by 16%. 
However, business activities and business travel pur-
poses shrank by 8% . Outside of Switzerland, Swiss 
residents travelled another 11,095km (roughly 30km 
per day when distributed over the year) in 2015. Four 
fifths of these distances abroad were travelled by air-
plane. At 49%, distances for multi-day trips abroad 
rose particularly sharply between 2010 and 2015, 
while measured daily mobility abroad increased by 
95% (FSO/ARE 2017).

1

In 2016, a total of 132.6 billion passenger-kilometres 
were travelled on roads and rails for passenger trans-

port in Switzerland. This is almost a third more than 
in 2000, and the 17% increase is higher than the 
growth of the permanent resident population (FSO 
2017b). Overall, 75% of passenger-kilometres were 
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Figure 20

Environmental impact of different means of Switzerland’s domestic transport 

The chart compares the environmental impact per capita and km of 
different means of transport. Vehicles are assumed to be average 
fleet models, have medium rates of occupancy and, if electrically 
powered, be charged with electricity from Switzerland’s green elec-

tricity mix. The actual environmental impact may vary significantly 
from the average values depending on the model, occupancy rate, 
routes and other factors.
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Figure 21

Development of consumer prices for PT and MIT compared to household income

Public transport (PT) prices have risen more sharply than disposable 
income since 2000. Motorised individual transport (MIT) prices, by 

contrast, have risen less sharply and have even fallen in recent 
years.
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travelled using motorised individual transport (MIT), 
19% using PT and 6% using non-motorised transport. 
MIT has increased by 25% since 2000, PT by 56% and 
non-motorised transport by 23% (FSO 2017v). Between 
2000 and 2016, the number of air passengers using 
airliners and chartered planes rose by 50% (FSO 
2017w). Passenger transport demand is to a certain 
extent determined by price. Consumer prices for PT 
rose by 36% between 2000 and 2017, while they fell by 
4% for MIT on roads (FSO 2018h) (  Figure 21).

As for freight transport, roads provided a 61% share and 
railways a 39% share of all transport services in 2016. 
They had a total volume of 27.8 billion tonne-kilometres 
in 2016 – up 18% from 2000. The road percentage 
increased nearly three times as much as the railway 
percentage between 2000 and 2016 (FSO 2017x). In 
2016, rail had a 71% share of transalpine freight trans-
port (FSO 2017y). The interim target set for 2011, which 
allowed a maximum of one million heavy vehicles to 
carry freight across the Alps, was achieved five years 
later in 2016. Without the heavy vehicle charge (HVC) 
and other accompanying measures, nearly approxi-
mately 650,000 more heavy goods vehicles would have 
crossed Switzerland’s Alpine corridors in 2016 (Federal 
Council 2017f).

Effects of mobility on tranquillity, air, climate, 

soil, landscape, biodiversity as well as waste 

and raw materials

•  Tranquillity: Transport is the main cause of noise 
pollution in Switzerland. According to model calcu-
lations, every seventh person is exposed to harmful 
or disturbing road traffic noise. 1–2% of the popula-
tion is affected by excessive noise levels caused by 
rail traffic, which is similar to the percentage of 
people affected by air traffic (  Tranquillity). 

• Air: About half of the air pollution caused by nitro-
gen oxides and around one-fourth of the air pollu-
tion caused by particulate matter can be attributed 
to motorised transport. Ozone generated by the 
combination of nitrogen oxides and volatile organic 
compounds in the summer is another substance 
that poses a risk to health (  Air).

 
• Climate: In 2016, 31.7% of all greenhouse gases

emitted in Switzerland originated from motorised
transport. In 2000, transport’s share was still
30.6%. In contrast to the significant reductions
achieved in the buildings sector, greenhouse emis-
sions from transport have actually risen slightly
since 1990. These figures do not include emissions 
from international air transport (  Climate).

 
 
 
 

 

• Soil: With a 2.3% share of the national territory, 
roads, railways and other transport infrastructures 
put a strain on the limited resource of soil (  Soil).

• Landscape: Transport infrastructures are – together 
with housing – a fundamental cause of urban sprawl 
(  Landscape).

• Biodiversity: The construction of transport infra-
structures destroys the directly affected habitats 
(sealing) and fragments neighbouring habitats 
(  Biodiversity).

 

• Waste and raw materials: Overall, the total mass of 
Swiss mobility is approximately 11 million tonnes, 
in which steel clearly dominates, at approximately 
7 million tonnes. When broken down into vehicle 
categories, at 7 million tonnes, passenger cars 
make up almost two-thirds of the entire mobile 
mass. While the total environmental impact of 
Swiss mobility is dominated by energy use, whose 
share is about three-fourths, materials make up 
about a one-fourth share. Among the materials, 
metals in particular (14.9% overall) cause consider-
able ecological effects. Despite their small share of 
the mass, i.e. 0.1%, electronics also make up a sig-
nificant share, i.e. 4.3%, of the total environmental 
impact.
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Innovations

Mobility as a service – There is generally more than 
one mode of transport for a route between two 
places. New smartphone apps such as the SBB Trip 
Planner or Nordwestmobil by PostBus Switzerland 
compare the travel times and costs of the different 
means of transport – such as driving a car versus 
taking a train and then a rental bicycle – and factor 
in the number of parking spaces currently available 
in their comparisons. Rental cars or other means of 
transport can be booked and reserved directly. In 
the future, the range of services provided may 
become more comprehensive, as indicated by pilot 
trials in Finland, Sweden and Austria. In Switzer-
land, the requirements for such mobility services are 
currently being clarified. These concern easier 
access to mobility data and ease of data exchange, as 
well as access to the sale of PT tickets for providers 
of mobility services. If access to mobility as a ser-
vice is made more appealing, this could reduce car 
ownership, which would then help replace the envi-
ronmental impacts of motorised individual transport 
(MIT).

Autonomous driving on standby – Motor vehicles 
that have autonomous steering and no longer require 
any action from passengers have been tested in the 

last several years in various countries, including 
Switzerland. Depending on the projections, it may 
take another 5 to 25 years before they are ready to be 
launched on the market. Driverless cars have the 
potential to make road transport safer and more 
fluid. In doing so, they could increase the capacity 
utilisation of the existing road infrastructure and, 
in the best-case scenario, make new infrastructure 
developments unnecessary. By freeing up travel time 
for other activities and opening up new market seg-
ments (youth, seniors, people with reduced mobility), 
MIT could grow. Autonomous driving could poten-
tially generate additional empty trips when picking 
up passengers. However, the use of “shared taxis” 
could also reduce negative effects on the environ-
ment (Federal Council 2016f).

Lightweights for fast freight transport – Delivery 
vehicles are one of the fastest growing vehicle cate-
gories. For short distances and loads up to around
200kg, so-called cargo bikes are an environ-
ment-friendly alternative for both individuals and
businesses. They are available in various models
with two or three wheels and optional electric pedal 
assist, starting at approximately CHF 3,000. Electric 
cargo bikes can also be rented in around 53 Swiss
cities through the carvelo2go.ch platform.
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B Implementation  
of environmental policy
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Environmental areas and instruments

The legislation sets out various instruments to ensure 

that the services provided by the environment to society 

and business are available to the same extent for future 

generations. The design of the mix of instruments is 

crucial to the success of this endeavour. Business and 

society also play an increasingly important role in this. 

They are faced with the challenge of contributing to this 

effort through agreements and voluntary measures.

The federal government does not simply pass environ-
mental laws, but actually develops and implements 
them as part of an extensive decision-making process. 
Political parties, cantons, economic and environmen-
tal organisations or individual sectors are specifically 
involved in developing ordinances and enforcement 
aids. This makes it possible to find effective solutions. 
Thanks to cooperation with the business community, 
environmental measures can also be introduced early 
and where necessary, on a voluntary basis.

The Confederation and the cantons are responsible for 
creating the required framework conditions, adhering 
to international commitments and effectively achiev-

ing the mandated environmental targets with as little 
administrative effort as possible and at low economic 
cost (  Infobox “Economic assessment of environmen-
tal measures [VOBU]”).

Overview of the instruments

The mix of instruments currently applied in Swiss 
environmental policy is broad and continuously diver-
sified (  Figure 22).

Current national instruments are limited when it 
comes to environmental problems of a global dimen-

sion. For that reason, international efforts to protect 
the environment (environmental agreements, frame-
work conventions, international environmental stand-
ards) have become more important (  International 
environmental policy).

Firm regulations are essential in many environmental 
areas. Regulatory instruments such as legal require-
ments, limit values, authorisations and controls are 
used to quickly achieve an effect. Requirements and 
bans have contributed to a considerable improvement in 

Figure 22

Mix of instruments

The legislation sets out various instruments to protect the environ-
ment and conserve resources. The mix of instruments under environ-
mental policy has been diversified since the 1990s.

Source: FOEN
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the quality of the environment in many areas. Examples 
of this are the ban on phosphorus in detergents or the 
ban on ozone-depleting substances (  Chemicals). Con-
trols entail labour expenditure and costs. Individual 
enforcement activities, such as controls or monitoring, 
can be outsourced to companies or organisations.
Examples of this can be found in the area of waste 
(recycling) or in the enforcement of the Ordinance on 
Air Pollution Control.

 

Economic instruments such as levies or subsidies focus 
on price incentives. Incentive taxes raise the costs of 
using environmental goods, thereby reducing pollut-
ant emissions (e.g. CO2 or VOC levy) (  Climate,  Air). 
They are effective instruments for promoting environ-
mentally friendly technologies. Subsidies and direct 
payments focus on positive financial incentives. How-
ever, detailed information is required to decide the 
appropriate amount of subsidies for specific areas. 
The administrative effort for their implementation is 
therefore relatively high.

Informal instruments such as agreements or dialogue 
focus on voluntary commitment. Although their effect 
is often hard to prove and penalties cannot be imposed 
when agreements are not respected, good examples of 
effective voluntary commitments do exist (  Infobox 
“Dialogue and cooperation”). Sometimes, the Sword of 
Damocles of firm regulations also tips the scales 
toward voluntary measures. In other words, companies 
commit to achieving environmental targets in order to 
avoid stricter laws.

Environmental communication and education comple-
ment and support measures such as requirements, 
bans, subsidies and incentive taxes. But they also 
make an independent contribution to the achievement 
of environmental policy goals and can promote innova-
tion: These instruments provide information, transfer 
knowledge and promote understanding. In addition, 
they create acceptance by raising awareness and cre-
ating transparency and help initiate changes in behav-
iour in the population and business community.

Economic assessment of environmental 

measures (VOBU)

Federal authorities evaluate environmental meas-
ures (e.g. draft legislation, packages of measures 
and action plans) using an economic assessment 
method known as VOBU in order to determine the 
most effective, efficient and economically viable 
environmental policy (FOEN 2013a). This guideline 
is used to assess the ecological, economic and 
social effects of environmental policy as well as 
the efficiency of its implementation. The VOBU 
guideline meets the requirements of the regula-
tory impact analysis (RIA). It conforms largely to 
the sustainability assessment (SA), but gives 
in-depth consideration to the specific aspects of 
environmental policy.
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Dialogue and cooperation

Switzerland’s environmental impacts are increas-
ingly being relocated abroad. The reasons for this 
are that Swiss companies are continuously opti-
mising their production methods to save costs and 
conserve resources, and because Switzerland is 
developing more and more into a service society 
that imports raw materials and resource-intensive 
products (  Challenge environmental impact 
abroad). To reduce Switzerland’s environmental 
impact, which is around three times too high, to a 
sustainable level, commerce, science, society and 
the public authorities must not only work closely 
together, but also search for solutions together. 
Through dialogue with the different stakeholders, 
the federal government seeks to identify the eco-
nomic benefits of resource-efficient production 
and consumption methods and formulate meas-
ures to harness their potential (FOEN 2016b).

Federal authorities have, for example, established 
preliminary joint projects with external partners 
in the area of sustainable finance. They are also 
leading dialogue on Switzerland’s phase-out of 
peat use. Another example of cooperation is the 
Resource Trialogue (2014–2017), in which actors 
from politics, authorities, business and society 
debated the future challenges of waste and resource 
management. The 11 guidelines that resulted from 
this cooperation set the tone for further develop-
ment of Switzerland’s waste and resource manage-
ment and must now be applied (Resource Trialogue 
2017a). This type of cooperation should also help 
strengthen Switzerland’s competitiveness.
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Climate

1 Paris Climate Agreement of 5 November 2017, SR 0.814.012.

2 Federal Act of 23 December 2011 on the Reduction of CO2 Emissions (CO2 Act), SR 641.71.

3 Ordinance of 30 November 2012 on the Reduction of CO2 Emissions (CO2 Ordinance), SR 641.711.

Greenhouse gas emissions in Switzerland decreased by 

10% between 1990 and 2016. The target of a 20% reduc-

tion by 2020 remains a challenge. In addition, Switzer-

land causes not only emissions within its borders, but 

also high emissions abroad, due to the goods it imports. 

Climate change is highly noticeable in Switzerland: The 

annual mean temperature has risen by 2 °C since moni-

toring began in 1864, which is about twice as high as 

the global mean.

Mandate

Under the Paris Agreement  in 2015, the international 
community set the target for limiting the average 
global temperature increase to well under 2 °C com-
pared to the pre-industrial period and aims to keep 
warming at a maximum of 1.5 °C. Global greenhouse 
gas emissions must therefore amount to net zero by 
the second half of the century. This means that no 
more fossil emissions may enter the atmosphere in the 
long term. Likewise, the UN 2030 Agenda for Sustain-
able Development also requires countries to include 
climate protection measures in their national policies 
(Sustainable Development Goal, SDG 13.2) and mutu-
ally support each other in meeting the challenges (UN 
2015). 

1

By ratifying the Paris Agreement, Switzerland has 
committed to reduce greenhouse gas emissions by 
50% compared to 1990 by 2030. This commitment 
includes both the emissions of CO2 and other green-
house gases: nitrous oxide (N 2O), methane (CH4) and 
the synthetic gases HFC, PFC, SF6 and NF3. Targets 
and measures are stipulated in the CO2 Act , which is 
now under revision.

2

The current CO2 Act states that the greenhouse gas 
emissions within Switzerland’s territory should be 
20% below their 1990 levels by 2020. Interim targets 
for 2015 were set for the transport, industry and build-
ings sectors in the CO2 Ordinance . 3

As an Alpine country, Switzerland is particularly 
affected by the negative consequences of climate 
change. It is therefore crucial for society, the economy 
and the environment to adapt to climate change. With 
this in mind, the Federal Council has set the goals of 
minimising the risks of climate change, taking advan-
tage of opportunities and increasing the country’s 
adaptive capacity (FOEN 2012b, 2014b). These same 
adaptation targets are also pursued by the UN 2030 
Agenda for Sustainable Development (SDG 13.1).

Greenhouse gas emissions

Greenhouse gas emissions within Switzerland’s terri-
tory have decreased by 10% since 1990 (  Figure 23). 
The buildings sector managed a significant reduction. 
In 2015, it achieved a 26% reduction in emissions com-
pared to 1990 (FOEN 2018b). This means that the 2015 
interim target of a 22% reduction was met.

The industry sector also managed to exceed its interim 
target with an 18% reduction in emissions compared to 
the 1990 level. Emissions have continued to decrease 
slightly in recent years. In 2015, the reduction was 
much more marked, since a refinery was decommis-
sioned in Switzerland.

With an over 32% share of total emissions, transport 
was the largest source of greenhouse gas emissions in 
Switzerland in 2015. This sector did not achieve its 
interim target and was unable to reduce its green-
house gas emissions to their 1990 level: In 2015, emis-
sions were 4% above that level. Since 2008, emissions 
have shown a slightly downward trend, with a heavier 
reduction in 2015. This can be attributed to the fact 
that fuel tourism in Switzerland has decreased due to 
the strong Swiss franc.
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Domestic greenhouse gas emissions decreased 
in total by 10% between 1990 and 2016 (the 
large annual fluctuations can be attributed to 
weather conditions). Further reduction meas-
ures were defined with the revision of the CO₂ 
Act in 2011. The implementation of these 
measures starting in 2013 has resulted in a 
greater reduction in emissions. If the emissions 
continue to be reduced at this level, the target 
for 2020 will be within reach. Therefore, the 
trend is assessed as positive.
However, it did not produce the same result  
in all sectors. The buildings sector and the 
industry sector surpassed their interim targets 
in 2015, whereas transport did not.
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Figure 23

Greenhouse gas emissions 

By the end of 2020, the CO₂ Act requires a 20% reduction in green-
house gases (CO₂, nitrous oxide, methane and synthetic gases HFC, 
PFC, SF6 and NF3) below their 1990 levels, which corresponds to 
10.7 million tonnes of CO₂-equivalents. To check whether the various 
sectors are on track to meet the target, interim targets were also set 

for 2015. In the buildings sector, the target was to reduce emissions 
by 22% below their 1990 levels, while in the industry sector, the tar-
get was 7%. In the transport sector, the emissions should be reduced 
to their 1990 levels.
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In 2015, domestically caused greenhouse gas emis-
sions per capita amounted to 5.6 tonnes per year. The 
emissions generated by imported goods and services 
in the country of origin are not included in this fig-
ure. These emissions caused abroad have increased 
significantly since 1990 and are now slightly higher 
than domestic greenhouse gas emissions (FOEN 2018a) 
(  View beyond the borders). 

Climate change in Switzerland

Climate change is particularly noticeable in Switzer-
land. The annual mean temperature has risen by around 
2 °C since monitoring began in 1864. The increase is 
therefore about twice has high as the global mean dur-
ing the same period. Additionally, summer days with 
temperatures over 25 °C and hot days with temperatures 
of 30 °C or higher have increased noticeably and occur 
more often at higher altitudes as well. Nine of the warm-
est years ever measured were recorded in the 21st cen-
tury (  Figure 24). 

The zero-degree line has risen around 350 metres 
since 1961, the snow season has become significantly 
shorter, and glaciers have lost a great deal of their vol-
ume and length. The growing season has become 
about three weeks longer in recent decades (FOEN 
2013b, METEOSWISS 2016).

There are also first signs that extreme events have 
become more frequent. In fact, since 1901, both the fre-
quency and the intensity of heavy precipitation events 
have increased at over 90% of the monitoring stations.

Outlook

Switzerland will also become warmer in the future. 
Depending on the scenario, average temperatures may 
rise by another 1.0–3.1 °C by 2060 compared to the 
1981–2010 period. According to model calculations, 
summers will become dryer, and flow rates may 
change. Moreover, Switzerland can expect continuing 
changes in extreme weather events, such as more heat 
waves and heavy precipitation events and fewer cold 
spells (CH2018 2018, METEOSWISS 2018).

To limit global warming to 1.5 °C, global greenhouse 
gas emissions must not exceed a specific budget. How-
ever, this budget will be exhausted in the near future 
if the same quantity of greenhouse gases is emitted as 
currently (IPCC 2015).

Impacts 

As a driver, climate change impacts other environmen-
tal issues and has huge effects on ecosystems, society 

and the economy.

The global temperature increase has negative effects 
worldwide. For instance, species diversity is one of 
several environmental aspects under threat as polar 
habitats or coral reefs disappear.

The threat of flooding and mass wasting will likely  
be accentuated in Switzerland due to increasingly fre
quent heavy precipitation events and the rising zero
degree line (melting snow and glaciers, thawing per
mafrost).

-
- 
-

Higher temperatures may in particularly lead to 
extreme heat stress in densely built urban agglomera-
tions. In fact, during the hot summer of 2015, around 
800 more people died than in a normal year.

Pests that damage farm crops and forests and the 
spread or massive increase of pests and harmful 
organisms and their diseases can also be expected. 
Examples include the Asian tiger mosquito or the 
European spruce bark beetle. The increase in the aver-
age temperature may extend the pollen season and, as 
new allergens are established (e.g. by neophytes), 
become a greater burden on allergy sufferers.

Due to the rising snowline, tourism regions in the 
mountains will have to overcome problems in the win-
ter. Increasingly dry summers may lead to local water 

scarcity and conflicts over land use (  State of natu-
ral resources in Switzerland: spatial disparities).

Measures

The Paris Agreement, which came into force on 5 No- 
vember 2017 in Switzerland, provides the framework 
for climate policy after 2020. The parties to the agree-
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ment commit to setting national reduction targets
every five years, implementing measures and report-
ing regularly on progress in reaching the targets,
adaptation measures and climate finance. 

 

 

The CO2 Act sets out the national reduction targets and 
the measures to reach them. According to the dispatch 
on the corresponding complete revision of 1 December 
2017, proven measures will be continued and further 
developed. 

Figure 24

Annual mean temperature

Switzerland’s climate has warmed by nearly 2 °C in the last 150 
years. The figure contains a Swiss map for each year from 1864 to 
2017 showing the temperature deviation from the mean of the years 
1961–1990. The colouring makes the warming abundantly clear: 

from the cold, earlier years (blue) to the warm, more recent years 
(red). It is also evident that since 1987, i.e. for around 30 years, warm 
years have become particularly frequent. 

Source: METEOSWISS

State: 

Trend: 

In principle, the annual mean temperature cannot be assessed as posi-
tive or negative. However, the development observed in recent decades 
gives cause for concern. The changes are occurring so quickly that 
adapting fast enough will be a challenge for humans, ecosystems and 
threatened economic sectors (e.g. winter tourism) and may no longer be 
possible in some cases. 
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Accordingly, the focus will be placed on the CO2 levy 

collected on fossil combustibles such as heating oil, 
natural gas or coal, but not motor fuel. Approximately 
two-thirds of the revenue from the levy is redistrib-
uted to the population and the economy independently 
of consumption. This incentive tax is raised when the 
prescribed threshold values are exceeded. This was 
the case on 1 January 2018, when the levy was raised 
from CHF 84 to CHF 96 per tonne of CO2.

CO2 emissions regulations apply to importers of new 

vehicles. Since 2015, new passenger vehicles on average 
may emit at most 130g of CO2 per kilometre. Otherwise, 
they are subject to an incentive fine. Starting in 2020, 
the CO2 target value for passenger vehicles will be 95g 
per kilometre, and a new target of 147g of CO2 per kilo-
metre will be introduced for light utility vehicles . 1

Motor fuel importers must compensate for a set per-
centage of the CO2 emissions caused by transport. The 
compensation rate is raised on a continuous basis: It 
was 5% in 2016 and 2017, is 8% in 2018 and 2019, and 
rises to 10% starting in 2020.

The emissions trading scheme is a market-based
instrument that was created to reduce emissions from 
industry. Switzerland intends to link its system with 

 

1  Other measures that were not introduced as a result of climate policy help reduce CO2 emissions in the area of transport, such as the heavy vehicle  
charge (HVC), the mineral oil tax, the automobile tax or cantonal motor vehicle taxes.

the EU system. A corresponding agreement was signed 
with the EU on 23 November 2017.

Both the Confederation and cantons are responsible 
for reducing emissions in the buildings sector. The 
cantons issue building regulations and use their own 
and earmarked funds from the CO2 levy to promote 
energy measures for buildings – particularly the reno-
vation of building shells, the optimisation of building 
services technology and the replacement of electric 
heating or oil heating systems. The Confederation pro-
vides the cantons in the form of global contributions 
with one-third of the revenue from the CO2 levy for the 
buildings programme – a maximum of CHF 450 mil-
lion per year since 2018.

To promote innovations in protecting the climate, par-
liament created the technology fund. The fund is sup-
plied every year with a maximum of CHF 25 million 
from the CO2 levy and guarantees loans to companies.

The Confederation uses the “Education and Communi-

cation Climate Programme” to encourage inclusion of 
the issue of climate protection in vocational training 
and provides information and advice to energy cities 
and communes.

Climate services

How could pathogen transmitters like the Asian tiger 
mosquito spread in the future? Which new crops 
could be cultivated due to higher temperatures? 
Where might thawing permafrost lead to higher risks 
of landslides? Authorities, the business community 
and society are confronted by all these questions as 
they integrate the opportunities and risks related to 
climate change into their long-term planning.

To support decision-makers at all levels, the Confed-
eration created the National Centre for Climate Ser-

vices (NCCS) in 2015. Its various climate services 
provide scientific bases for decision-making. 

The goal is to consolidate the Confederation’s exist-
ing range of services and develop new, needs-based 
climate services, while communicating expert
knowledge and connecting all actors involved.

 

Studies are underway on major issues such as natu-
ral hazards, health, agriculture, energy, forest man-
agement and water resources. An interactive Web 
portal and platforms for discussion between stake-
holders are also being developed.
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Action required

• To achieve Switzerland’s reduction targets, con-
siderable efforts still have to be made in order to 
curb greenhouse gas emissions. There is still huge 
potential, particularly in the area of transport.

• Greenhouse gas emissions must be lowered as 
fast as possible worldwide. The Federal Council 
intends to make use of the market mechanisms 
specified in the Paris Agreement and achieve 
some of the reduction with measures abroad.

• Financial f lows need to be adjusted in an cli-
mate-friendly way. Regarding greenhouse gas
emissions, this means investing more money in 
low-emission rather than in emission-intensive 
technologies and energy carriers. This concerns 
investments in pension funds and the OASI, but 
also private investments and insurance capital.

 

• Even if global greenhouse gas emissions are sig-
nificantly reduced starting in 2020 and reach net 
zero by 2050, temperatures will continue to rise 
until the end of the century. For that reason, the 
climate change adaptation strategy should be 
further developed and consistently implemented.

View beyond the borders

Compared to other OECD countries, Switzerland
causes low greenhouse gas emissions in its terri-
tory. Why? Swiss electricity, which is mostly pro-
duced by hydropower and nuclear power, causes 
virtually no CO2 emissions on site, and Switzerland 
has hardly any heavy industry.

 

Nevertheless, Switzerland’s greenhouse gas foot-

print, which represents all consumption-based 
emissions caused in Switzerland and abroad, is 
large (  Figure 3). At 14 tonnes of CO2-equivalents 
per capita and year, it is well above the global 
average of about 6 tonnes and exceeds the plane-
tary boundaries even more significantly (FOEN 
2018a). Depending on the source, this boundary 
lies between 1.7 tonnes of CO2-equivalents per 
capita and year and about zero. The high volume 
of imported goods and international air travel 
contribute to Switzerland’s large footprint.

Energy policy is harmonised with climate policy. 
Under the new energy legislation that came into force 
on 1 January 2018 as part of the Energy Strategy 2050, 
renewable energies will be promoted, the buildings 
programme will be reinforced, and CO2 regulations 
will become stricter in order to boost vehicle effi-
ciency. 

The Confederation has examined the risks and oppor-
tunities of climate change in an extensive analysis 
and developed the Action Plan on Adaptation to Cli-
mate Change (FOEN 2014b, 2017b). The over 60 meas-
ures will be finalised or implemented by the compe-
tent federal offices by 2019 (FOEN 2017d). Furthermore, 
as part of  a pilot programme, financial support will be 
provided to innovative climate change adaptation pro-
jects in cantons, regions and communes. The Confed-
eration also created the “National Centre for Climate 
Services (NCCS)” (  Infobox “Climate services”).

In keeping with international commitments, Switzer-
land participates in financing emissions reduction 
and adaptation measures in developing countries by 
contributing public funds and mobilising private 
funds. In 2016, Switzerland participated in interna-
tional climate finance by contributing USD 330 mil-
lion from public sources. In 2014, it also mobilised 
approximately USD 100 million from private sources 
for climate protection measures in developing coun-
tries through bilateral and multilateral activities. This 
share must be presumed to have risen slightly since 
2014 or at least remained the same. The public funds 
came mostly from the framework credits for interna-
tional cooperation and were supplemented by the 
framework credit for global environment.
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Air 

1 Federal Act of 7 October 1983 on the Protection of the Environment (Environmental Protection Act, EPA), SR 814.01.

2 Ordinance on Air Pollution Control of 16 December 1985 (OAPC), SR 814.318.142.1.

3 Convention on Long-Range Transboundary Air Pollution of 13 November 1979 (Geneva Convention), SR 0.814.32.

Air quality has continued to improve since 2000 and 

holds up well in comparison to other European coun-

tries. Nevertheless, the ambient limit values for ozone, 

particulate matter and nitrogen dioxide are still exceed-

ed to some extent and therefore remain a health risk. 

Additionally, atmospheric nitrogen deposition is still 

too high and has negative effects on ecosystems, biodi-

versity, soil, water and climate. To improve air quality, 

further national and international measures must be 

taken in the areas of transport, industry, incineration, 

heating systems and agriculture.

Mandate

Humans, animals, plants and ecosystems should not be 
exposed to any harmful effects or nuisances caused by 
air pollutants. For this protective goal, which is set out 
in the Environmental Protection Act (EPA) , the Ordi-
nance on Air Pollution Control (OAPC)  sets ambient 
limit values for twelve air pollutants.

1

2

Because air pollutants are carried over long distances, 
an international community of states has committed 
to reducing pollutant emissions under the UNECE Con-
vention on Long-Range Transboundary Air Pollution 
[CLRTAP] and its protocols . In fact, the limit values for 
atmospheric nitrogen deposition in ecosystems, speci-
fied as critical loads for nitrogen, are especially rele-
vant for Switzerland.

3

To comply with the ambient limit values of the Ordi-
nance on Air Pollution Control and the commitments 
under international protocols, the federal government 
set reduction targets for annual emission loads of 
problematic pollutants (Federal Council 2009).

The UN 2030 Agenda for Sustainable Development also 
set goals for air pollution control. For instance, air pol-
lution in cities should be reduced (Sustainable Devel-
opment Goal, SDG 11.6) and the number of diseases and 
deaths caused by air pollution should be decreased 
significantly (SDG 3.9) (UN 2015).

Air quality

Air quality in Switzerland has continued to improve 
since 2000 (  Figure 25) and holds up well in inter- 
national comparison with similarly densely populated 
regions (UNECE 2016). However, the ambient limit val-
ues for particulate matter, ozone and nitrogen dioxide 
as well as the critical loads for nitrogen are not yet 
respected everywhere.

Particulate matter (PM10) pollution has decreased. Yet, 
especially during temperature inversions or longer 
periods without precipitation in winter, PM10 concen-
trations continue to rise above a healthy level. Ticino is 
most affected, as it is both exposed to higher emissions 
from transport and local wood-fired heating systems 
and impacted by pollutants carried from the Lombardy 
region. In winter, the ambient limit values are also fre-
quently exceeded in urban agglomerations.

As for ozone pollution (O3), also known as summer 
smog, the peak values in particular have declined. 
Nevertheless, the ambient limit values are still fre-
quently exceeded in Switzerland. Ticino is the most 
heavily impacted due to the prevailing climate condi-
tions and transboundary air pollution.

The ambient limit value for the annual mean of nitro-

gen dioxide (NO2) is still exceeded at locations with 
heavy traffic.

Excessive nitrogen deposition causes the over-fertil-
isation of sensitive ecosystems and contributes to soil 
acidification. This leads to biodiversity loss. The 
impact is highest in the Central Plateau, especially in 
regions with intensive animal farming. The critical 
loads for nitrogen are exceeded in 94% of the raised 
bogs, 77% of the fens, 87% of the forests and 36% of the 
dry grasslands (  Challenge nitrogen).
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Excessive nitrogen can leach as nitrate into ground-
water and increases the formation of climate-active 
nitrous oxide (N2O) in soils. Around two-thirds of the 
atmospherically deposited nitrogen originates from 
agriculture (ammonia), while about one-third results 
from combustion processes (nitrogen oxides) (  Chal-
lenge nitrogen).

Emissions

Emissions of nitrogen oxides, volatile organic com-
pounds (VOCs) and primary particulate matter have 
continued to decrease since 2000. However, ammonia 
emissions decreased only slightly since 2000. The 
reduction targets specified in the Air Pollution Con-
trol Strategy have not been achieved to date, except for 
sulphur dioxide (FOEN 2018c) (  Figure 26).

The source of the particular matter emissions (PM10) 

is divided in almost equal parts between industry, 
transport and agriculture, and households to a lesser 
extent (  Figure 27). They decreased by 12% between 
2005 and 2016. The goal is a reduction of 45% com-

pared to 2005. Secondary particulate matter, which 
forms only in the air from precursor substances such 
as nitrogen dioxide, ammonia, sulphur dioxide or vola-
tile organic compounds, is not included in this target.

Nitrogen oxides (NOX) are not only responsible for 
nitrogen dioxide pollution. They are a precursor sub-
stance in the formation of both ozone and secondary 
particulate matter and are an important source of 
nitrogen deposition. A good half of the nitrogen oxide 
emissions are caused by transport (  Figure 27). Total 
emissions decreased by 27% between 2005 and 2016. 
The target is a 50% reduction.
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Trend:   

Air pollution at the NABEL monitoring sta-
tions decreased significantly between 1988 
and 2017. Current particulate matter, nitro-
gen dioxide and ozone levels are at some 
locations still higher than the ambient limit 
values (red bars) and are harmful to humans 
and ecosystems.

Figure 25

Air quality improvement from 1988 to 2017 

The chart shows the percentage decrease in pollution (annual mean) – 
except for carbon monoxide (maximum daily mean) and ozone 
(maximum monthly 98% value) – from 1988 to 2017. Monitoring  

stations in the National Air Pollution Monitoring Network (NABEL) 
with thorough data collections were considered, excluding Alpine 
stations.
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Ammonia (NH3) originates almost exclusively from 
agriculture (  Figure 27), where it escapes into the air 
from stables and manure storage and application sites 
(FOEN 2014c). Agricultural nitrogen emissions from 
ammonia amounted to around 41,800 tonnes in 2016, 
while the environmental target was 25,000 tonnes 
(Federal Council 2016e). Total ammonia emissions, 
which are responsible for around two-thirds of the 
nitrogen deposition, have decreased by 5% since 2005.

Over 50% of volatile organic compounds (VOCs), which 
are important precursor substances in the formation of 
ozone, are produced by industry and commerce (  Fig-
ure 27). The target is a reduction of around 30% com-
pared to 2005. To date, a reduction of 24% has been 
achieved.

Impacts

The effects of pollutant levels are wide-ranging: Par-
ticulate matter, nitrogen dioxide and ozone cause, for 
example, cardiovascular or respiratory diseases. Par-
ticulate matter can contain carcinogenic components. 
Around 14,000 hospital days and about 2,200 early 
deaths are regrettably attributable every year to the 
consequences of air pollution (INFRAS/ECOPLAN 
2018). The total health care costs of air pollution 
amount to CHF 6.5 billion annually.

Nitrogen oxide and ammonia emissions cause extensive 
nitrogen deposition in soils, leading to the over-fertilis-

ation and acidification of ecosystems. These, in turn, 
lead to biodiversity loss; particularly sensitive, nutri-
ent-poor habitats are damaged or disappear. Excessive 
nitrogen can leach as nitrate into groundwater and 
increases the formation of the climate-active nitrous 
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The excessive NOX, NMVOC, respirable 
PM10 and NH₃ emissions continue to cause 
cardiovascular and respiratory diseases, 
lead to a higher mortality rate, and contrib-
ute to over-fertilisation of ecosystems.
Indeed, in the last 30 years, air pollutant 
emissions (NH3) – with the exception of 
ammonia – have been reduced significantly. 
However, this reduction (SO2) – except for 
sulphur dioxide – is not enough to reach the 
safe operating space.

Figure 26

Air pollutant emissions 

Air Pollutant emissions have overall continued to decline since 2000. 
Nevertheless, emissions of nitrous oxides (NOX), non-methane vola-
tile organic compounds (NMVOCs), particulate matter (PM10), and 
ammonia (NH3) are still too high. The ambient limit values of the 
Ordinance on Air Pollution Control (OAPC) and the critical loads for 

the protection of humans and the environment can only be achieved 
if pollutant emissions are further reduced and preventive reduction 
measures are used to keep them low in the so-called safe operating 
space over the long term. 
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oxide (N2O) in soils. (  Challenge nitrogen,  Climate, 
 Biodiversity,  Water,  Forest).

Buildings, cultural monuments and other materials 
exposed to weathering effects are corroded, bleached, 
or damaged by air pollutants such as ozone. Ozone has 
acute, chronic effects on vegetation and leads to lower 
crop yields.

Soot particles, methane and ground-level ozone are air 
pollutants that influence the climate (  Climate).

Outlook

In the future, air pollutant emissions will continue to 
decrease through the consistent implementation of 
state-of-the-art technology and thanks to advances in 

technology.

However, the transport prospects until 2040 devel-
oped by various federal offices also show that the 
number of kilometres travelled is growing substan-
tially. The reference scenario estimates an increase of 
25% in the area of passenger transport and 37% in the 
area of freight transport (ARE 2016b) (  Mobility).

The further development of agricultural and environ-

mental policies can help to reach the environmental 
targets in agriculture if proven low-emission produc-
tion techniques, breeding, feeding and nutrient recy-
cling are applied and if consumer behaviour changes 
(Federal Council 2016e).

As a result of climate change, increasingly frequent 
heat waves can be expected in the summer with dry 
and low-wind weather conditions that promote ozone 
formation.

According to projections, nitrogen oxide, sulphur and 
ozone pollution should decrease in Europe and North 
America and increase markedly in Asia. However, 
ozone and particulate matter, for example, will be car-
ried over long distances through hemispheric trans-

port. This could mitigate the impact of local ozone 
control measures (EEA 2015b).

Measures

Federal regulations exist for pollutant emissions from 
heating systems, industrial plants, construction 
machines, ships and rail vehicles. In addition, the 
Ordinance on Air Pollution Control defines a minimum 

quality of combustibles and heating fuels. These 
requirements will become stricter as new commer-
cially applicable technologies become available, which 
ensures that the newest available technologies are 
always applied.

Transport Households

Industry and commerce Agriculture and forestry

NH3 PM10

NOX NMVOC

Source: FOEN – EMIS

Figure 27

Emission shares by source group 

Share of the source groups transport, industry and commerce, house-
holds, and agriculture and forestry in total emissions of nitrous oxide 
(NOX), non-methane volatile organic compounds (NMVOC), ammonia 
(NH₃) and primary particular matter (PM10).
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The European-wide harmonised Euro standards also 
apply to motor vehicles in Switzerland. These emis-
sion limit values must be met by all vehicles that are 
registered for the first time. They are regularly made 
stricter according to the best available technologies 
(  Infobox “Harmonised exhaust standards for vehi-
cles”).

 

Market-based instruments are also used: Examples 
include the performance-related heavy vehicle charge 
(HVC) or the incentive tax on volatile organic com-
pounds (VOC).

The potential to reduce ammonia emissions through 
technical and operational measures is large and must 
be harnessed. To date, these measures have been pro-
moted with the resources programmes and the 
resource efficiency contributions under agricultural 
policy. These instruments, however, have proven not to 
be effective enough. While they were capable of pre-
venting a further increase in emissions, they did not 
bring about a considerable reduction. The substantial 
potential for lowering ammonia emissions can only be 
achieved by comprehensively implementing state-of-
the-art technology and operational measures. This 
should occur through agricultural policy measures 
and improved enforcement of environmental legisla-
tion by the cantons. In certain regions, however, 
despite technical measures, the necessary reduction 
of ammonia emissions cannot be achieved due to the 
high livestock density. In that case, additional inten-

sity reduction measures need to be explored (Federal 
Council 2016e). 

The federal government uses selected instruments to 
pursue its commitment to education, research and 

innovation. In this respect, technologies that can 
reduce air pollutant emissions are promoted.

The cantons play an important role in implementing 
air pollution control policy. They enforce the federal 
air pollution control regulations and issue their own 
action plans to improve the air quality in their territo-
ries. Cantons may submit requests to the Federal Coun-
cil for measures that fall within the jurisdiction of the 
federal government, such as for stricter emission limit 
values for heating systems. 

Harmonised exhaust standards for vehicles

Emissions regulations for motor vehicles have 
been harmonised with the EU since 1995 and are 
continuously adjusted according to the state-of-

the-art technology. For instance, with the Euro 5 
standard for diesel passenger cars, particle num-
ber limit values have been set at a level where they 
can only be achieved with a particle filter. With 
the latest adjustment, the nitrogen oxide limit 
value for diesel vehicles was reduced by more than 
half. The Euro VI limit for trucks, which has been 
in force since 2013, stipulates a nearly 70% reduc-
tion in particulate matter emissions and an 80% 
reduction in NOX emissions compared to the previ-
ous standard. Without exhaust gas treatment, the 
required limit values can nowadays no longer be 
reached.

Exhaust emissions are examined on a test bench 
by means of a specific driving cycle. Until 2017, the 
New European Driving Cycle (NEDC) for passenger 
cars was used for this purpose. Because the
real-driving emissions were significantly higher 
than in the NEDC, the EU, Japan and Switzerland, in 
collaboration with other countries (i.e. India, South 
Korea, China), developed a new, worldwide harmo-

nised test cycle. This new WLTP (Worldwide Har-
monized Light Vehicle Test Procedure) cycle was 
introduced in 2017. To prevent any manipulations 
during vehicle tests, the emissions must also be 
examined under real-driving conditions with port-
able emissions measurement systems.
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Action required

• To meet the ambient air quality standards set out 
in Switzerland and not to exceed the internation-
ally prescribed critical loads, emissions of nitro-
gen oxides, particulate matter, volatile organic
compounds and ammonia must be further reduced 
at the national and international level.

 

• Switzerland continues to advocate for the consist-
ent implementation of international regulations
and a further reduction of pollutant emissions at 
the international level. The protocols of the UNECE 
Convention on Long-Range Transboundary Air Pol-
lution (CLRTAP) are central to this effort.

 

• The newest available technologies must be con-
sistently promoted and used in vehicles, industrial 
and agricultural installations, and heat genera-
tors.

• The environmental objectives for agriculture
regarding ammonia and nitrate, derived from the 
Environmental Protection Act (EPA) and the Ordi-
nance on Air Pollution Control (OAPC), are far from 
being reached. One major opportunity lies in link-
ing agricultural and environmental policy more 
closely. For example, the requirements under envi-
ronmental legislation can be adapted based on 
state-of-the-art agricultural technology and exam-
ined in connection with the proof of ecological 
performance (PEP) for direct payments.

 

Synergies with other policy areas occur particularly in 
the area of energy and climate policy. Measures to 
increase efficiency and replace fossil energies with 
renewable ones are usually consistent with air pollu-
tion control policy. However, a conflict exists in the 
area of wood-fired heating systems. They are desirable 
from the perspective of climate protection, but pro-
duce substantial amounts of particulate matter, espe-
cially domestic wood burners.

As a party to the UNECE Convention on Long-Range 
Transboundary Air Pollution (CLRTAP) and its eight 
protocols, Switzerland is actively involved in further 
reducing air pollutant emissions at the international 

level.
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Biodiversity 

1 Convention on Biological Diversity of 5 June 1992 (Biodiversity Convention), SR 0.451.43.

2 Federal Constitution of the Swiss Confederation of 18 April 1999, SR 101.

3 Federal Act of 1 July 1966 on the Protection of Nature and Cultural Heritage (NCHA), SR 451.

4 Federal Act of 20 June 1986 on the Hunting and Protection of Wild Mammals and Birds (Hunting Act, HuntA), SR 922.0.

5 Federal Act of 21 June 1991 on Fishing (FishA), SR 923.0.

Biodiversity in Switzerland is in an unsatisfactory state 

and continues to decrease. The quality and the areas of 

valuable habitats are steadily declining, and isolated re-

sidual areas are mostly all that is left. Many habitats are 

becoming more and more similar (e.g. pastures). Today, 

not only about half of all habitat types in Switzerland, but 

also half of all assessed native species, are vulnerable or 

near threatened. The main reasons for biodiversity loss 

are urban sprawl, the intensive use of soils and bodies  

of water, the spread of invasive alien species as well as  

pesticide and nitrogen inputs from agriculture.

Mandate

Biodiversity is the basis for life on Earth. It enables 
numerous, essential ecosystem services such as soil 
fertility, pollination, clean water and air as well as cli-
mate protection. By signing the Convention on Biologi-
cal Diversity (CBD)1, Switzerland has committed interna-
tionally to preventing habitat loss and the extinction of 
threatened species by 2020. The same goals are also pur-
sued by the UN 2030 Agenda for Sustainable Develop-
ment (Sustainable Development Goal, SDG 15) (UN 2015).

Biodiversity protection is enshrined in the Federal 
Constitution (FC, Art. 78)  and numerous laws. These 
include the Nature and Cultural Heritage Act (NCHA) , 
the Act on the Hunting and Protection of Wild Mam-
mals and Birds (Hunting Act, HuntA)4, as well as the 
Federal Act on Fishing (FishA)5 and related ordinances.

2

3

In its Swiss Biodiversity Strategy (SBS), the Confedera-
tion commits to ensuring that biodiversity is not only 
rich and able to react to changes, but can also provide 
its ecosystem services in the long term (FOEN 2012a).

State of biodiversity

Biodiversity describes the diversity of life at all levels –  
at the ecosystem, species (animals, plants, fungi, 
microorganisms) and genetic diversity levels – as well 

as the interactions that occur within and between 
these levels. Biodiversity in Switzerland and the ser-
vices that nature provides to society and the economy 
are in steady decline. For instance, since 1900, the 
areas of once frequent natural ecosystems such as dry 
meadows (–95%) or mires (–82%) have steadily decreased. 
Furthermore, the natural habitats that still exist are 
becoming increasingly fragmented and isolated from 
each other, which harms their biological quality.

Excessive nutrient inputs continue to occur in naturally 
nutrient-poor areas, particularly ammonia from agricul-
ture, which is carried by the air over long distances  
(  Challenge nitrogen). Nutrient levels have increased 
in 32% of the biotopes of national importance since 
2002. The quality and quantity of habitats decline when 
excessive nutrient levels are present. This harms spe-
cies that specialise in living in those specific habitats, 
thereby causing diversity to wane.

As a result, nearly half of assessed habitats are threat-
ened in Switzerland (Delarze et al. 2016) (  Figure 28). 
The decline in the diversity and quality of natural hab-
itats has a drastic influence on species diversity and 
species communities (  Figure 29). Accordingly, half 

of the surveyed species are also vulnerable or near 
threatened (FOEN 2017a) (  Figure 30). This situation 
is not new. For instance, the update of the Red Lists 
shows that the situation of species such as breeding 
birds and vascular plants has not improved since 2000 
(FOEN 2010b, 2016c). Populations and their distribu-
tion areas continue to decrease.

The fragmentation, reduction and isolation of popula-
tions also lead to less genetic diversity. This increases 
the risk of species becoming extinct and species as 
well as species communities not being able to adapt to 
the changing environmental conditions.
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The main causes of this development are intensive 
agriculture, urban sprawl, the expansion of transport 
infrastructures, the drainage of bodies of water and 
mires, the locally intensive use of forests, the canali-
sation and culverting of watercourses, as well as their 
management and use to produce electricity (FOEN 
2017a). Factors such as invasive alien species or micro-
pollutants intensify the pressure on biodiversity.

A look at individual habitats 

Habitat quality and species diversity have declined on 
farmed agricultural land (corresponds to around one-
third of the national territory). Some of the main 
causes are the intensive use of fertilisers (nitrogen 
and phosphate) and pesticides as well as the drainage 
of wetlands and smaller standing bodies of water, in 

addition to hydraulic engineering structures on rivers 
and streams. The elimination of small structures such 
as hedges or dry stone walls has destroyed the habitat 
of countless bird and insect species. 

Habitat disturbances caused by intensive farming in 
the second half of the 20th century were mostly located 
in the Central Plateau, but have since been observed in 
Alpine habitats as well. In valleys or easily accessible 
Alps, agricultural use is intensive. In remote regions, 
however, the use of summer grazing pastures has often 
been abandoned. At the same time, the Alps are 
increasingly used for recreational activities and tour-
ism, both in summer and winter, which harms vulner-
able wild animals or can cause damage to vegetation 
and soil.

0%

25%

50%

75%

100%

Sta
gn

an
t b

od
ies

 of
 w

at
er

Sho
re

s a
nd

 w
etl

an
ds

Rud
er

al 
pio

ne
er 

ve
ge

ta
tio

n

Wat
er

co
ur

se
s

Cro
p c

om
pa

nio
n p

lan
ts

Gra
ss

lan
d

For
es

ts

Roc
ky

 m
ea

do
ws a

nd
 cl

iff
s

Gra
ss

 bo
rd

er
s a

nd
 sh

ru
bs

P
er

ce
nt

ag
es

 o
f R

ed
 L

is
t c

at
eg

or
ie

s

TO
TA

L

Critically endangered Endangered Vulnerable

Near threatened Least concern Data deficient

Source: FOEN

Figure 28

Overview of habitats and their endangerment

Endangered status (as a %) of all 167 assessed habitat types. The 
most endangered habitats are aquatic habitats and mire habitats, 
which have an endangered status of up to 100% (“vulnerable” and 

higher), as well as agricultural habitats. In total, about half of the 
habitats are threatened, while another 15% are near threatened. 
Approximately one-third of the habitats are currently of least concern.
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Trend:   

The diversity of species communities in 
meadows and pastures has generally 
declined since the beginning of the 2000s. 
While the diversity of plant and moss species 
communities has remained stable to some 
degree with a slightly decreasing trend, a 
strong decline was observed among mol-
luscs (snails) until 2013. Furthermore, in  
this species group, an increase has been 
observed in the number of common species 
with no particular demands for their habitat, 
while a decrease has been noted in the num-
ber of rare species. This effect is clearly 
indicative of a homogenisation of the “mead-
ows/pastures” habitat throughout Switzer-
land, which is tantamount to biodiversity loss.

Figure 29

Diversity of species communities in meadows and pastures

The development of species communities in the meadows and pas-
tures habitat is an important aspect of biodiversity. While a higher 
index value indicates diverse species communities, a lower index 

value signifies more homogenous species communities, which means 
a loss of biological diversity.
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Trend:  

36% of the species assessed to date 
(10,350) are critically endangered or vulner-
able, while another 10% are considered 
near threatened. In addition, 3% (255) of the 
surveyed native species are already extinct 
in Switzerland. The high percentage of 
endangered species shows that the state of 
biodiversity must be considered poor and 
species diversity continues to be threat-
ened. In the example of vascular plants and 
breeding birds, the species diversity trend 
can be demonstrated over time: The endan-
gered status has not improved overall, but 
rather worsened to some degree. The trend 
is assessed as unsatisfactory. 

Figure 30

Endangered species – Red Lists 

The results of the 27 Red Lists of threatened species (e.g. amphibi-
ans, dragonflies or vascular plants) are summarised here for the 
three main categories of organisms. The chart shows the threat sta-

tus as a percentage for animals, plants, lichens and fungi as well as 
for the total.
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The situation is worrying for bodies of water and wet-

lands: 52% of the entire network of watercourses at 
altitudes of less than 600 metres above sea level is in 
an ecomorphologically poor state (  Water). Rivers 
are unable to conserve aquatic biodiversity (inverte-
brates, aquatic plants) at a minimum of 40% of the 
sites of the National water quality monitoring (NAWA), 
and only one-fourth of monitoring stations have suffi-
cient water quality for fish (FOEN 2016d). This explains 
why habitats and species linked to wetlands are the 
most threatened in Switzerland. Shore zones and wet-
lands, of which nearly 85% are endangered, are par-
ticularly threatened (Delarze et al. 2016).

Biodiversity development in forests is showing posi-
tive trends compared to other habitats (  Forest). In 
forests where beeches and firs dominate, the quantity 
of deadwood, which is a life-sustaining element for 
thousands of species, has doubled since 2001. The area 
of forest reserves is also increasing: It grew from 4.8% 
in 2012 to 6.3% of the forest area in 2016. This percent-
age must be further increased, in accordance with the 
federal Forest Policy 2020 (FOEN 2013c) and the 
OECD’s recommendation (OECD 2017). Larger deficits 
also continue to exist in the open pioneer stages and 
the old growth and deadwood-rich later development 
stages of the forest, which are ecologically valuable. 
Alluvial forest, fen woodlands and coppices with 
standards have also become rare.

Settlement areas are not only habitats for humans, but 
can also host biotopes that are valuable for many spe-
cies. However, urban sprawl and especially soil seal-
ing, in addition to intensive use of available open 
spaces, cause typical habitats to disappear (e.g. pio-
neer vegetation, tree-lined avenues, near-natural gar-
dens, streams), which leads to a decline in species 
diversity. Species diversity has continued to decrease 
in the last ten years in settlements, as shown by the 
biodiversity monitoring and long-term surveys in the 
Canton of Aargau (FOEN 2017a). Landscape fragmenta-
tion caused by transport routes is also highly signifi-
cant. It is a decisive factor in the decline of biodiver-
sity and has steadily increased in the last decade due 
to the expansion of the transport network and general 
settlement development. 

Artificial light is another negative impact that settle-
ment development has on biodiversity. Between 1994 
and 2012, light emissions more than doubled in Swit-
zerland. While there has not been a single square kilo-
metre of the Central Plateau that is completely dark at 
night since 1996, this situation can also be found in 
the Jura since 2008 (FOEN/WSL 2017). Yet, completely 
dark nights are important for many animals and for 
human rest and recovery as well.

Fortunately, people are becoming more aware of the 
value of biodiverse habitats and their contribution to 
quality of life, which is why cities and companies have 
begun to enhance their green spaces (  Challenges 
and opportunities for urban agglomerations). However, 
such spaces cannot replace large-scale habitats.

Impacts

Biodiversity concerns society as a whole, as it provides 
services to the economy and society free of charge. 
These services are wide-ranging and concern the 
basic supply of drinking water and food, ecosystem 
regulation (f lood protection and air quality), and 
health and well-being. From the nutrient cycle to soil 
fertility – everything depends on whether ecosystems 
can provide their services.

As biodiversity declines, however, the quality and 
quantity of ecosystem services decrease, thereby rob-
bing ecosystems of their ability to react to changes.

Outlook

If humanity keeps overusing natural resources in the 
future, biodiversity will continue to decrease. As a result, 
ecosystem services that are essential for our nutrition, 
health or economy will also decrease. Ecosystem ser-
vices cannot be replaced artificially, except in some 
exceptional cases and at high cost. Thus, the decline 
in biological diversity will lead to less and less free-

dom of choice in economic and social issues as well as 
to considerable economic costs. It will cost much more 
to do nothing than it will to protect and promote biodi-
versity more effectively right now (MEA 2005). 

Despite Switzerland’s efforts to stop biodiversity loss, 
the pressure on biodiversity will continue to mount. 
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As the population grows, the demands of increasingly 
more humans will have to be met in the future in the 
areas of nutrition, housing, mobility and tourism  
(  Excursus: system view). At the same time, the 
demand for soil and other resources will continue to 
rise. Invasive alien species will put local species under 
more and more pressure. The intensity of habitat use 
in the Alps will also continue to increase.

In the short term, high pressure from use will in par-
ticular be responsible for biodiversity decline. In the 
long term, climate change may also have serious reper-
cussions. Increasing demand for natural resources in 
Switzerland can be felt more and more abroad as well. 
For instance, in 2015, two-thirds of the effects on bio-
diversity were already caused outside of Switzerland 
(FOEN 2018a) (  Figure 3). This makes it imperative to 
remain active on the international stage and continue 
the national actions that have already been initiated.

Measures

In 2012, the Federal Council adopted the Swiss Biodi-

versity Strategy (SBS) and formulated the following as 
its principal goal: “Biodiversity is rich and capable of 
reacting to change. Biodiversity and its ecosystem ser-
vices are conserved in the long term.” (FOEN 2012a).

The implementation of the ten goals of the SBS was 
clearly laid out in the SBS Action Plan (Federal Council 
2017a). The action plan integrates its measures and 
pilot projects in the three areas of “direct biodiversity 
promotion (e.g. developing and expanding the ecologi-
cal infrastructure, species conservation), “indirect 
biodiversity promotion” (e.g. utilising synergies or 
preventing disincentives in sectoral policies) and 
“knowledge transfer and awareness-raising” among 
stakeholders and the population.

Direct promotion focuses on the development and 

expansion of the ecological infrastructure. A network 
of core areas and connected areas forms the web of life 
in Switzerland. Core areas are areas designated for 
biodiversity as set out in the SBS. Around 12.5% of the 
national territory is currently designated as area for 

1 Federal Act of 24 January 1991 on the Protection of Waters (Waters Protection Act, WPA), SR 814.20.

biodiversity. Around half of these areas are national 
protected areas (6.2%) and one-fourth of them are can-
tonal protected areas (3.1%) (  View beyond the bor-
ders). In addition, the promotion of biodiversity is also 
enshrined in agricultural, forest and water protection 
legislation. For example, the areas reserved for pro-

moting biodiversity with quality level II in agricul-
ture, the forest reserves (according to the Forest Policy 
2020) and space provided for waters (according to the 
WPA1) make a contribution.

To counter the relatively poor state of the protected 
areas, the Federal Council decided in 2016 to invest 
from 2017 additional funds in the environmental pro-
gramme agreements and for pilot projects and other 
promotional measures (Federal Council 2017a). In this 
way, the Confederation can support urgent rehabilita-
tion and enhancement measures in biotopes of national 

significance and measures to promote forest biodiver-
sity (immediate measures). The cantons supplement 
these funds under environmental programme agree-
ments. The stated amount of financing required to 
rehabilitate biotopes of national importance now 
totals around CHF 1.6 billion, while around CHF 126 
million is required annually for targeted maintenance 
(Martin et al. 2017).

The connectivity of habitats is also highly significant 
and will be increasingly addressed under the SBS Action 
Plan with various projects in the areas of rail and road 
transport. The ecological rehabilitation of bodies of 
water also contributes to their connectivity. The Fed-
eral Act on the Protection of Waters (WPA) provides for 
the revitalisation of watercourses and the ecological 
rehabilitation of hydroelectric power plants (  Water). 
Connectivity should be part of land use in general (par-
ticularly regarding settlement, agriculture, forest).

The most important instrument for direct biodiversity 
promotion at the federal level is the programme agree-

ments between the Confederation and the cantons. The 
cantons are responsible for enforcing protection. The 
programme agreements for the fourth programme period 
(2020–2023) are aligned with the goals of the SBS and the 
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action plan in particular. They target integral planning 
of the ecological infrastructure, including coordination 
with sectoral policies, apply the rehabilitation and 
enhancement measures, conserve species and focus 
especially on connectivity.

An important element in direct biodiversity promotion 
are measures to control invasive alien species. In 2016, 
the Federal Council approved the related strategy and 
mandated their implementation (Federal Council 2016d). 
The damage caused by invasive alien species in Switzer-
land should be reduced through early recognition, pre-
vention and containment measures. The measures are to 
be implemented by 2020 and will be co-financed by the 
cantons.

Indirect biodiversity promotion incorporates sectoral 

policies and financial incentives. For instance, agricul-
tural policy requires the reduction of ammonia emis-
sions, which are the main driver of biodiversity loss (Fed-
eral Council 2016e). The SBS Action Plan also explores 
how greater consideration can be given to biodiversity in 
settlement areas, such as in urban agglomeration pro-
grammes, rezoning and building regulations. The federal 
government’s tourism strategy describes natural and
landscape values as key resources for tourism (Federal 
Council 2017c). In general, ecosystem services should be 
given more weight in spatially relevant decisions. In 
addition, an essential part of the SBS Action Plan includes 
an assessment of the effects of federal subsidies and 
other incentives that have an impact on biodiversity.

 

Some of the important indirect measures include the 
Action Plan on Risk Reduction and Sustainable Use of 
Plant Protection Products, which was adopted by the 
Federal Council in 2017 (Federal Council 2017d). Biologi-
cally active substances in plant protection products can 
have undesirable effects on humans, animals and the 
environment. These should be limited as much as possi-
ble through the measures set out in the action plan.

The Swiss Biodiversity Strategy and its Action Plan are 
examples of how Switzerland strives to fulfil interna-
tional agreements. The Strategic Plan for Biodiversity 

1  Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from their Utilization  
to the Convention on Biological Diversity of 29 October 2010, SR 0.451.432.

2011–2020 of the international Convention on Biological 
Diversity (CBD) requires the value of biodiversity to be 
recognised by 2050 (CBD 2010). Biodiversity should be 
conserved, restored and sustainably used. The Nagoya 
Protocol1 regulates access to genetic resources (  Info-
box “Nagoya Protocol”).

Nagoya Protocol

The Nagoya Protocol is a binding international
legal instrument that regulates access to genetic 

resources. Genetic resources have huge potential 
as a basis for breeding plants and animals for agri-
culture or for developing active agents in medica-
tion and cosmetics. Economic benefits arise from 
the marketing of products developed from their 
use. Moreover, these types of research and devel-
opment activities may also have non-financial ben-
efits. The Nagoya Protocol stipulates that the ben-

efits must be fairly and equitably shared, which 
means that the countries that provide the genetic 
bases should also have a share of the benefits. Spe-
cific national legislation on the utilisation of
genetic resources must be respected. Switzerland 
ratified the Nagoya Protocol in 2014 and the corre-
sponding ordinance came into force on 1 February 
2016.
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Action required

• The Swiss Biodiversity Strategy (SBS) Action Plan 
will be executed in several phases in accordance 
with the decision of the Federal Council. In the 
2017–2023 period (first implementation phase), 18 
measures and 19 pilot projects will be carried out. 
All measures and pilot projects in the first imple-
mentation phase will be evaluated in 2022 for their 
ecological and economic effect on the conservation 
and promotion of biodiversity. The results of the 
impact analysis are decisive for the potential con-
tinuation of measures or projects and the addition 
of further measures to the Biodiversity Action Plan 
in the 2024–2027 period (second implementation 
phase).

• The OECD recommends stepping up efforts to 
ensure that the measures of the action plan are 
fully implemented and their impact is sustainable. 
Some of the required efforts include identifying 
and avoiding subsidies that may have a negative 
effect on biodiversity, and securing financing.

• As a central element of the SBS and the SBS Action 
Plan, the ecological infrastructure should be devel-
oped and expanded, qualitatively improved and 
kept in good condition. The core areas should be 
expanded to at least 17% of the national territory in 
view of the goal of the Convention on Biological 
Diversity (CBD). Connecting areas, consisting of 
sustainably used areas, specifically assigned corri-
dors or technical connection elements, should be 
expanded. They should also be taken into account 
in spatial planning.

• The biodiversity measures introduced in the Forest 
Policy 2020 (  Forest) and the Waterbody Policy 
(  Water) should be continued and intensified
where necessary.

 
 

• Long-term productive agriculture is only possible 
with intact ecosystems. For that purpose, the envi-
ronmental goals for agriculture must be achieved 
and the Action Plan for Plant Protection Products 
must be implemented. The Federal Council’s Over-
view of Agricultural Policy provides the framework 
for this.

• The quality of settlements and urban agglomera-
tions should be improved for biodiversity and have 
a direct positive impact on residents as well. Appro-
priate requirements and recommendations should 
be incorporated at various levels – e.g. urban 
agglomeration programmes, structure plans or
model building regulations. The SBS Action Plan 
provides the framework for this. Additional activi-
ties by communes, companies, foundations, private 
individuals, etc. have the potential to boost the 
positive impact.

 

• In terms of enforcement, some protection and pro-
motional measures are not being implemented ade-
quately for priority habitats and species. As a 
result, the quality of biotopes of national impor-
tance, for example, continues to worsen. There is 
an urgent need to enhance their quality. In addition 
to the requirement that effective and consistent 
enforcement efforts be made in nature protection 
and in affected sectoral policies, these areas and 
their buffer zones must be protected and main-
tained according to the protection goals.
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View beyond the borders

As its minimum target, the international Convention 
on Biological Diversity (CBD) states that 17% of the 
national terrestrial territory should be in good qual-
ity and connected. Areas designated for biodiversity 

in Switzerland currently cover around 12.5%, and an 
increase to 14% is foreseeable. Therefore, Switzer-
land is approaching the minimum target set out in 
the CBD, but has yet to achieve it. On that note, the 
OECD points out that Switzerland trails other coun-
tries around the world (OECD 2017), not only in terms 
of the area, but also the quality to some extent. 

The publication of the European Red List of Habi
tats makes it possible to compare the local situa

-
-

tion with the situation in Europe (FOEN 2016c). 
45% of the habitats that occur in Switzerland and 
other European countries, which are therefore
mentioned on both lists, have the same endangered 
status in Europe as in Switzerland. Around 28% of 
the habitats are under greater threat in Switzer-
land than in the rest of Europe. Switzerland also 
bears particular responsibility for a few habitats 
that are threatened across Europe, particularly 
habitats at higher altitudes. In terms of endangered 
species, with a 36% share, Switzerland is signifi-
cantly above the average of the OECD countries 
(OECD 2017). In its report, the OECD notes that 
mammals and amphibians are particularly threat-
ened in Switzerland.
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Water 

1 Federal Act of 24 January 1991 on the Protection of Water against Pollution (Waters Protection Act, WPA), SR 814.20.

2 Waters Protection Ordinance (WPO) of 28 October 1998, SR 814.201.

3 Agreement of 22 September 1992 for the Protection of the Marine Environment of the North-East Atlantic (OSPAR Convention), SR 0.814.293.

Despite substantial progress in protecting bodies of wa-

ter, the state of many surface waters is still inadequate. 

They have been damaged by hydraulic engineering 

structures and by their use for hydropower. In addition, 

small bodies of water are polluted by nutrients and pes-

ticides from agriculture, while medium-sized and larger 

bodies of water contain micropollutants from house-

holds and industry as well. Many groundwater bodies in 

areas intensively used for agriculture are polluted by 

nitrates and pesticide degradation products. Ground- 

water bodies close to settlement areas are increasingly 

coming under pressure from the expanding built-up  

areas. Furthermore, water is increasingly affected by 

the impacts of climate change.

Mandate

The Waters Protection Act (WPA)1 and the Waters Pro-
tection Ordinance (WPO)2 aim to conserve surface and 
ground water as life-sustaining natural resources for 
people, animals and plants and ensure that they are 
used sustainably. Besides conservation ideals, the leg-
islation also takes aspects of use into account.

To achieve these goals, the federal government issued 
regulations on the discharge of treated wastewater 
and on the residual f low for the withdrawal of water 
volumes from waterbodies (e.g. for hydropower plants 
and agricultural irrigation). In addition, water quality 
requirements for surface and ground water were estab-
lished and rules were issued on how to designate and 
implement protection zones for groundwater wells of 
public interest. Likewise, the Waters Protection Act 
(WPA) was amended in 2011, making it obligatory to 
rehabilitate bodies of water that have many hydraulic 
engineering structures and to ecologically improve 
other installations along waterbodies. Additionally, 
sufficient space must now be allocated along nearly all 
waterbodies. This space is intended to enable water-
bodies to exercise their function as a habitat and 
migration corridor for aquatic organisms as well as 
recreational spaces for people and to ensure that suf- 

ficient space is available for f lood protection in the 
future. The revision of the Waters Protection Act in 
2014 set the course for eliminating micropollutants 
from communal wastewater.

The UN 2030 Agenda for Sustainable Development has 
set specific goals for water quality (Sustainable Devel-
opment Goal, SDG 6.3), water-related ecosystems (SDG 
6.6), water-use efficiency and water resources man-
agement (SDGs 6.4 and 6.5) (UN 2015). They are con-
sistent with Switzerland’s goals. 

Numerous European rivers, such as the Rhine, the 
Rhone, the Ticino and the Inn have their sources in 
Switzerland. As an upstream country, Switzerland is 
particularly responsible for protecting these bodies of 
water and the seas into which they flow. Switzerland 
cooperates with its neighbouring countries to comply 
with the global Convention on the Protection and Use 
of Transboundary Watercourses and International 
Lakes. The countries that border the Rhine, for exam-
ple, agreed to cut nitrogen inputs in half compared to 
the 1985 level by 1995 in the interest of reducing the 
impact on the North Sea (OSPAR Convention)3. Interna-
tional water protection commissions also exist for 
transboundary lakes such as Lake Constance, Lake 
Geneva, Lake Maggiore and Lake Lugano. 

Water quality 

An important basis for evaluating water quality is 
waterbody monitoring, in which various monitoring 
networks observe the quality of surface waters and 
groundwater. 

Nutrient inputs have decreased continuously: Swiss 
lakes and water courses now have lower phosphorus 
and nitrogen levels. Nevertheless, many lakes still con-
tain too little oxygen, especially at greater depths. 
Thanks to the well-developed network of sewage sys-
tems and wastewater treatment plants (WTPs), the 
phosphorus load in the Rhine at Basel has decreased 
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from around 6,000 tonnes per year in 1980 to around 
1,400 tonnes per year today. Nitrogen loads in rivers, 
however, have decreased to a lesser extent and have 
remained constant in the long-term average since the 
2000s because agriculture has hardly reduced its sur-
pluses (  Challenge nitrogen).

At present, nutrient contamination is too high in about 
10% of the sampled watercourses (FOEN 2016e). The sit-
uation is unsatisfactory in small watercourses and 

lakes with intensive agriculture in their catchment 
areas. In such regions, they are seriously harmed by 
high nutrient and pesticide inputs (AWA 2015, 2017). 
Small rivers and streams are especially affected because 
they have little discharge, which means that the pollut-
ants washed into them from individual fields are less 
diluted. This sometimes leads to concentrations that 

are both acutely and chronically toxic for aquatic organ-
isms for periods of several months (Doppler et al. 2017). 
Mid-sized rivers are also somewhat affected by high 
nutrient inputs. They are additionally contaminated by 
nutrients and micropollutants that cannot be com-
pletely eliminated by wastewater treatment plants.

Micropollutants from settlement areas, industry and 
commerce are another major challenge. These micropol-
lutants include medications, biocides or chemical resi-
dues that can to date only be removed by a few WTPs. 

Many, especially small Swiss watercourses are in a 
biologically unsatisfactory state (FOEN 2016d) (  Fig-
ure 31). For plants and invertebrates, the habitat qual-
ity is unsatisfactory at one-third of the monitoring 
sites. For fish, which have greater demands on the hab-
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Trend: 

Based on the assessment of diatoms (which 
specifically reflect the nutrient pollution), 
only 10% of the monitoring stations are 
unsatisfactory. However, the quality of the 
aquatic ecosystem is fair to poor at a mini-
mum of 30% of the monitoring stations 
when evaluated on the basis of inverte-
brates and aquatic plants, and is fair to 
unsatisfactory at two-thirds of the monitor-
ing stations when evaluated on the basis of 
fish. Since fish are the most comprehensive 
indicator of the various water contaminants, 
the overall state is assessed as poor.
To date, only two national monitoring cam-
paigns have been carried out. Meaningful 
time series will therefore only be available in 
the future. For that reason, the trend cannot 
be assessed. 
 

Figure 31

Biological status of surface waters

Results of biological investigations as part of National Water Quality 
Monitoring (NAWA), divided up into the five assessment classes of 
the modular stepwise procedure. The organism groups react differ-
ently to water quality, engineering structures and artificial discharge 

variations. Therefore, the assessment classes have differently sized 
shares: Fish place greater demands on the quality of the habitat 
than organisms such as diatoms. 
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The nitrate concentration in groundwater 
across Switzerland exceeds the numerical 
limit of 25 mg/l at around 14% of the national 
monitoring stations. The nitrate concentra-
tion is highest in intensively farmed regions. 
Under cropland, it is above the numerical 
limit at 40% of the monitoring stations. The 
state is therefore rated poor.
Considering the influence exerted by weather 
conditions, a significant trend is not discern-
ible for this period. Although stable overall, a 
decrease is desired, which is why the trend is 
rated unsatisfactory.

itat, two-thirds of the sites are classified as inadequate. 
The reasons for this are deficient waterbody structures 
and frequently inadequate water quality. The sub-
stantial deterioration of waterbodies and wetlands is 
reflected in the Red Lists of endangered species. More 
than one-fifth of the species that are threatened by 
extinction or are already extinct in Switzerland are or 
were linked to waterbodies, and another fifth to shores 
and wetlands (  Biodiversity).

The state of groundwater has to be evaluated in a differ-
entiated way: Especially in areas with intensive agricul-
ture, groundwater contains too much nitrate (FOEN 
2019a) (  Figure 32) as well as traces of plant protection 

products and their degradation products (Reinhardt et al. 
2017). In the Central Plateau, some groundwater bodies 
also contain residues of chlorinated hydrocarbons from 

earlier applications of these chemicals. Furthermore, 
pharmaceutical residues from treated wastewater can 
enter the groundwater along watercourses. Growth in set-
tlement areas and the expansion of transport infrastruc-
tures put groundwater protection zones under pressure. 

The open spaces around drinking water catchment areas, 
which are essential for the protection of groundwater, are 
being increasingly used or built on. As a result, drinking 
water catchment areas often have to be closed.

Water temperatures in surface water bodies have been 
rising continuously since monitoring began in 1963  
(  Figure 33). Higher temperatures mean that less oxy-
gen is dissolved in the water. At the same time, aquatic 
organisms become more active, which in turn increases 
their oxygen needs. The contradictory development of 
oxygen supply and demand can stress or even kill aquatic 

Figure 32

Nitrate in groundwater 

Under the Waters Protection Ordinance (WPO), a nitrate concentra-
tion of 25 mg/l should not be exceeded in groundwater that is used 
as drinking water. The nitrate concentration in Swiss groundwater is 
recorded at the national level as part of the National Groundwater 
Quality Monitoring Network (NAQUA). NAQUA includes more than 
600 monitoring stations and is operated by the Confederation in 
close collaboration with the cantons.

Nitrate concentrations over 25 mg/l (red dots) are found especially in 
intensively farmed regions. Values over 40 mg/l (dark red dots) are 
predominantly recorded at monitoring stations in the Central Pla-
teau. In the Alps, nitrate concentrations are mostly under 10 mg/l 
(green dots). In the Southern Alps and in large parts of the Jura, they 
are mostly under 25 mg/l (green/yellow dots). 
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creatures. When water is warmer, trout, for example, 
which suffer from a widespread proliferative kidney dis-
ease (PKD), display more severe symptoms and their mor-
tality rises. In addition, larger lakes tend to mix less or 
not well enough because of the warming, which makes it 
more difficult to supply the deep waters with oxygen 
(FOEN 2016e).

Structure, morphology and flow management

The structure of watercourses and lakeshores is in a 
poor ecological state. One-fourth of the stream and 
river sections have engineering structures and/or 
artificial obstacles that make the habitat harder to 
move through for aquatic organisms. 

Sufficient residual flow is necessary for watercourses 
to be able to sustainably fulfil their function as a hab-
itat and a migration corridor for aquatic organisms. 
Around 25% of the 980 water withdrawal points that 
require remediation and were supposed to have been 

remediated by 2012 have still not been remediated
(FOEN 2017e). 

 

By 2030, free fish migration must be restored at about 
1,000 hydropower plants across Switzerland (  Fig-
ure 34). Moreover, 100 hydropower plants that cause 
hydropeaking must be remediated, in addition to 500 
hydropower plants and other installations that cause 
bedload deficits. 

Lakeshores often have many engineering structures 

too. These structures cause habitats and spawning 
sites to disappear and diminish the protective func-
tions of natural waterbodies and their recreational 
quality for humans. 

Outlook

In the future, the pressure on waterbodies and ground-
water used for drinking water is likely to increase due 
to socio-economic factors. These include intensive 
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In accordance with the ecological goals for 
surface waters under the Waters Protection 
Ordinance (WPO), the temperature condi-
tions of surface waters should be near natu-
ral. The ongoing temperature increase over 
several decades has led to the current medi-
um state. The continuous increase caused by 
climate change and the release of heated 
water must be rated negatively. As a result of 
warming, heat-sensitive aquatic organisms 
such as fish species that prefer cold temper-
atures are harmed or killed (  Infobox “Cli-
mate services” in the chapter on climate). 

Figure 33

Temperature and discharge of watercourses 

The chart shows the discharge of the Rhine at Basel in the summer 
(red) and winter (blue) as well as the water temperatures in the Rhine 
at Rheinfelden (green). Over an entire year, the percentage of melt-
water from glaciers amounts to 2% in the Rhine at Basel, and from 

snow to 39%. However, the average temperature has risen by more 
than 2 °C since the 1960s. A similar temperature change has also 
been observed in other watercourses of the Central Plateau. 
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agricultural production, growth of settlement areas 
and transport infrastructures as well as the expansion 
of hydropower (  Housing,  Mobility). 

In addition, climate change threatens to damage our 
water resources (NFP61 2015). The anticipated decline 
in summer rainfall and the rise in air temperature 
are expected to cause water levels to fall and water-

body temperatures to keep rising. Furthermore, the 
nutrients and micropollutants introduced in bodies 
of water are less diluted. This puts plants and ani-
mals living in and on waterbodies under greater 
stress and particularly threatens the survival of 
already endangered species.

The greatest changes can be expected in the Alpine 

water balance: According to current information, the 
snowline is expected to rise, while winter snow reserves 
and glacier volumes can be expected to decline further. 
This development may also continue to change the sea-

sonal distribution of discharges throughout Switzer-
land (  Figure 33). Discharges in many regions will 
increase significantly in the winter, but decrease in the 
summer. Accordingly, dryness and runoff extremes may 
increase (Swiss Academies 2016). In the future, various 
sectors such as hydropower, agriculture and hazard pre-
vention will be increasingly dependent on data, infor-
mation and forecasting to counteract the effects 
described (  Infobox “Climate services” in the chapter 
Climate).

Figure 34

Power plant-related fish migration obstacles requiring rehabilitation 

Due to hydropower use, fish are no longer or only partially able to 
migrate in many river and stream systems. The Waters Protection 
Act, in connection with fishery legislation, requires free fish migra-
tion to be restored at these migration obstacles in the coming years. 

Upstream (left half-circles), downstream (right half-circles) or both 
migration corridors need to be restored at around 1,000 of all 2,075 
power plant-related migration obstacles across Switzerland. 

Source: FOEN

Left half-circles: fish upstream migration Right half-circles: fish downstream migration
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A seasonal shift can also be expected for groundwater 

formation. The resulting low levels of groundwater in 
the summer may become more severe, especially in the 
Jura and the Central Plateau, which could affect the 
supply of drinking water.

Water resources are coming under increasing pres-
sure not just in Switzerland but also globally: Water 
demand between 2010 and 2030 may rise by about 
40%, especially from agriculture. The global competi-

tion for water should increase correspondingly (EEA 
2015b).

Measures

The Waters Protection Act and its related ordinance 
provide a solid legal basis for the protection of water in 
Switzerland.

The restoration of waterbodies is the responsibility of 
the cantons. According to their strategic planning, some 
4,000km of watercourse sections with many engineer-
ing structures must be rehabilitated. This is a multi- 
generational task and should be completed by 2090. 
Rehabilitation efforts will be subsidised by the Confeder-
ation. These funds can be used to support 35% to 80%  
of cantonal project costs (  View beyond the borders).

Measures for restoring free fish migration and bed-
load transport and for minimising hydropeaking must 
be applied by 2030. The cantons are responsible for 
implementing these measures (FOEN 2015c). Owners 
of hydropower plants will be refunded 100% of the eli-
gible costs of the measures through special funding 
(network supplement on electricity of 0.1 centime/
kWh). Thus far, approximately CHF 140 million of 
these funds have been secured for rehabilitation pro-
jects. 

The implementation of micropollutant elimination 
measures began in 2016. According to the criteria 
established in the Waters Protection Ordinance, the 
cantons determine which wastewater treatment plants 

(WTPs) are to be expanded and then carry out the 
measures. The necessary investments are financed by 
a Switzerland-wide wastewater charge, which is set 
out in the Waters Protection Act. It amounts to CHF 9 
per connected resident and year. The total investment 
required comes to around CHF 1.2 billion (  Infobox 
“Water infrastructure – a huge investment”).

To reduce the inputs of plant protection products in 
waterbodies, especially from agriculture, the Federal 
Council resolved the Action Plan on Risk Reduction and 

Water infrastructure – a huge investment

In Switzerland, around CHF 50 billion has been 
invested in developing the entire wastewater treat-

ment infrastructure. The Confederation has contrib-
uted CHF 5.3 billion to this development, while can-
tons and communes have provided the remaining 
funds. As a result, the population’s connection level to 
wastewater treatment plants (WTPs) increased from 
16% in the 1960s to about 98%. This has led to a visi-
ble, massive improvement in the water quality of 
Swiss lakes and watercourses. As for the costs of 
wastewater disposal, the operating and capital costs 
are significant, amounting to about CHF 1 billion per 
year for all wastewater treatment plants combined 
and CHF 1.2 billion per year for sewer systems. 

These costs are financed by wastewater charges 

paid by infrastructure users, which vary according 
to the commune and the design of the wastewater 
infrastructure. A 4-person household pays around 
CHF 20 to CHF 70 per month for wastewater disposal. 

The drinking water supply is also funded on a “user-
pays” basis. The operating and capital costs of water 
supplies amount to about CHF 1.5 billion per year or 
CHF 2 per cubic metre of water.

Switzerland’s water infrastructure is not only a huge 
investment, but also an invaluable asset to the envi-
ronment and the quality of life of its people.
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Sustainable Use of Plant Protection Products. It sets 
measurable goals and specifies concrete measures (Fed-
eral Council 2017d).

To prevent the rise in water temperatures, the percent-
age of shade-producing tree stands along watercourses, 
especially small streams, needs to be increased signifi-
cantly – in addition to more diverse waterbody struc-
tures.

Another measure for adaptation to climate change is 
the National Centre for Climate Services (NCCS) founded 
in 2015. The goal of the NCCS is to provide scientific- 
ally-based information and data on the past, present and 
future climate and its consequences that can be  
used for decision-making by authorities, politicians, 
the business community and society. It aims to reduce 
climate-related risks, recognise and seize opportuni-
ties, and optimise costs. It carries out its activities in 
seven thematic areas, which include, for example, pre-
paring climate scenarios or providing hydrological 
basics of climate change (  Infobox “Climate services” 
in the chapter Climate).

The federal government works together with the riparian 
nations of transboundary waterbodies on programmes 
for cross-sectoral water management in international 

catchment areas, such as “Rhine 2020” (ICPR 2013). 
Switzerland supports EU member states in implement-
ing the European Water Framework Directive in accord-
ance with the international treaty and their national 
legislation. At the request of Switzerland, the Conven-
tion on the Protection and Use of Transboundary Water-
courses and International Lakes of the United Nations 
Economic Commission for Europe (UNECE) was opened 
up to all UN members in 2016.
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Action required

• Although the deadline for residual water remedia-
tion already expired in 2012, around 25% of the 980 
water withdrawal points requiring remediation
have still not been remediated. The remaining
points should be remediated soon. 

 
 

•  The owners of power plants and the cantons are 
primarily responsible for the ecological improve-
ment of hydropower plants that cause fish migra-
tion obstacles, hydropeaking or bedload deficits. To 
achieve the renovation goals by 2030, execution 
will need to be accelerated.

•  Under the Waters Protection Act (WPA), the can-
tons will designate spaces for their waterbodies by 
2018. 

•  4,000km of watercourse sections need to be reha-
bilitated. Although this is a multi-generational
task, the cantons are required to promptly imple-
ment their rehabilitation programme.

 

•  In accordance with the criteria established by the 
federal government, an estimated 120 wastewater 
treatment plants (WTPs) should be equipped with 
an additional treatment stage by 2040. The cantons 
and communes are responsible for this. 

•  Groundwater protection zones must be better
enforced by using measures such as the legally rec-
ognised designation of protection zones, consistent 
monitoring, and compliance with limitations on 
use. Consideration should also be given to how 
groundwater protection can be integrated in spa-
tial planning throughout Switzerland. The drink-
ing water supply should be secured for the popula-
tion through regional water supply plans.

 

•  The environmental goals for agriculture derived 
from water protection legislation have not yet been 
achieved. Nutrient and plant protection product 
emissions in waterbodies must be reduced signifi-
cantly. If consistently implemented, the Action 
Plan on Risk Reduction and Sustainable Use of 
Plant Protection Products will achieve the neces-
sary reduction. To solve the nutrient problem in 
particular, it is absolutely necessary for agricul-
ture to consistently adapt to the regional ecological 
carrying capacity (site-adapted agriculture). The 
input of ammonia and nitrate in waterbodies can 
also be substantially reduced through air pollution 
control measures.

•  Water monitoring must be continuously reviewed 
and adapted to new challenges (e.g. micropollut-
ants, effects of climate change on aquatic plants 
and animals).
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View beyond the borders

Due to the fact that some of Europe’s main river
catchment basins originate in Switzerland (  Figure 
35), international collaboration with neighbouring

countries is important. For example, rehabilitation 
measures must be taken at hydropower plants in
countries located downstream as a prerequisite for 
the successful re-establishment of salmon in Swit-
zerland. Conversely, as an upstream country, Swit-
zerland plays an important role in achieving good

 

 

 

 

water quality in Europe’s major rivers and in provid-
ing the cleanest water possible to downstream coun-
tries for various uses, such as for drinking water. 
Thanks to the measures adopted for restoring water-
courses and eliminating micropollutants in waste-
water treatment plants, Switzerland has become an 
international leader in water protection. Another
reason for this is that wastewater treatment plants 
are upgraded on a secure financial basis thanks to 
the statutory wastewater charge.

 

Source: FOEN
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Main European river catchment basins
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Forest 

1 Federal Act of 4 October 1991 on Forest (Forest Act ForA), SR 921.0.

The state of the Swiss forest is relatively good and has 

been stable in the last ten years. Forests can adapt to 

changing environmental conditions. The question is 

whether the forest can complete this adaptation process 

fast enough. In the future, climate change will cause 

problems for the forest due to drier summers and harm-

ful organisms that have either been introduced or mi-

grated. The economic conditions in the forestry and tim-

ber sectors may also make it difficult to guarantee the 

services provided by forests. 

Mandate 

Under the Forest Act (ForA) , the federal government 
ensures that forest area in Switzerland is conserved 
(deforestation prohibition) and sustainably managed and 
that the forest ecosystem is protected, among other goals.

1

In its Forest Policy 2020, the federal government for-
mulated goals for the future development of Swiss for-
ests and laid out its vision for 2030: It intends to secure 
sustainable forest management and the protective 
functions of the forest, conserve and selectively 
improve biodiversity, prepare the forest to better cope 
with the consequences of climate change, and create 
favourable conditions for efficient and innovative  
forestry and timber sectors (FOEN 2013c).

Forests also make a significant contribution to the goals 
of the UN 2030 Agenda for Sustainable Development. 
According to the agenda, forests should be sustainably 
managed (Sustainable Development Goal, SDG 15.2) so 
that social, ecological and economical aspects are kept in 
balance. Furthermore, the loss of biological diversity 
should be prevented (SDG 15.1) (UN 2015). 

Forest condition

The forest area is increasing, but growth varies by 
region. The forest is expanding mainly into areas no 
longer used for agriculture in the Alps and the Southern 
Alps, whereas its area remains stable in the other 
regions. Currently, about one-third of Switzerland’s ter-
ritory is forested. According to the results of the 4th 

Swiss National Forest Inventory (NFI), the forest area in 
2015 was 1,313,000ha (WSL 2016). At 0.16ha, the aver-
age forest area accessible to each person in Switzerland 
is one of the lowest in Europe (FOREST EUROPE 2015).

The standing volume of all living trees and shrubs  
has remained stable since the last inventory (NFI3, 
2004/06) and currently averages 351m3/ha (NFI4, 
2009/15) (WSL 2016) (  Figure 36). The Pre-Alps have 
the highest standing volume at 444m3/ha, while it is 
380 in the Central Plateau, 377 in the Jura, 314 in the 
Alps and 240m3/ha in the Southern Alps. Wood is 
mainly harvested in forest locations where the price 
covers the costs. This is mostly the case in the easily 
accessible forests of the Central Plateau (FOEN 2016f). 
In large parts of the forests in the Pre-Alps and the 
Alps, wood harvesting is not cost-effective because of 
the difficult terrestrial conditions and the low accessi-
bility, which can have negative consequences for the 
sustainability of forest functions.

The health and vitality of the forest are influenced by dif-
ferent factors. Since the turn of the millennium, the forest 
has been spared extreme storms but has suffered repeated 
droughts, especially in 2003 and 2015, which lead to a 
high risk of forest fires. The forest is also increasingly 
threatened by harmful organisms and diseases. These 
include the bark beetle, the Asian long-horned beetle and 
new fungal diseases like ash dieback and brown spot nee-
dle blight in pines, which are increasingly attacking the 
forest. The spread of invasive plants (e.g. tree of heaven) is 
also increasing.

Nitrogen-containing air pollutants cause soil acidifica-
tion (  Challenge nitrogen,  Air). Affected forests show 
signs of deficiency such as leaf and needle losses or 
growth and root problems (Federal Council 2017g). Fur-
thermore, they are less resistant to diseases and the 
effects of droughts or storms. 

The Swiss forest is generally considered adaptable and 
robust. While biodiversity has come under severe pres-
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Figure 36

Standing volume by producing region

The chart shows the standing volume by producing region in cubic 
metres per hectare (m3/ha). The reference parameter is the forest 
area (accessible forest area excluding brushwood2) at the time of the 
respective inventories NFI1, NFI2, NFI3 and NFI4, which is used to 
calculate the growth of the forest area. 
The standing volume is the result of natural influences and human 
activities. It is important for the timber to be used as efficiently and 
sustainably as possible. When timber is used, consideration should 

be given to ensuring the long-term stability of the forest structure in 
terms of tree age and species. Overall, the standing volume has 
remained stable over the last few decades. An increase has been 
specifically observed in the Alps and the Southern Alps, where the 
terrain conditions make timber use more difficult.
At around 350m3/ha, Switzerland’s forest has the largest standing 
volume amongst European countries (FOREST EUROPE 2015).

2 Brush forest: forests where more than two-thirds of their area is covered by shrubs according to the NFI (FOEN/WSL 2015).

sure in other habitats, the development in the forest is on 
the whole considered positively (FOEN 2017a) (  Biodiver-
sity). Close-to-nature forestry and efforts by the federal 
government and the cantons to promote forest biodiversity 
have contributed significantly to this. The forest has a 
higher percentage of deciduous trees than in 2005, which 
corresponds more to the natural tree species composition. 
However, deciduous trees are in much less demand on the 
log timber market than coniferous trees. Overall, the 
diversity of species and structures in the forests has 
increased. More than half of the forest reserve areas 

planned for 2030 (10% of the Swiss forest area according to 
the target set out in the Forest Policy 2020) are already 
established (FOEN/WSL 2015).

Forest services

Switzerland’s forest, which covers 32% of the land sur-
face, is an essential habitat for plants and animals as 

well as a source of the renewable resource of wood. It is 
part of the landscape and indispensable for regulating 
the climate, providing drinking water, minimising the 
risks of natural hazards and ensuring biological diver-
sity. The forest contributes to our well-being, our safety 
and economic value creation.

Switzerland’s forest is managed sustainably, clear-cut-
ting and fertilisers are prohibited, and natural regener-
ation is predominantly promoted. The protection pro-

vided by the forest against natural hazards like 
avalanches, rockfall and debris flows has improved. Yet, 
the forest is still unable to regenerate sufficiently in 
many places. One reason for this is the increase in brows-
ing damage caused to young trees by deer and roe deer.

Safeguarding these ecosystem services comes at a cost, 

which can only be partially covered by timber revenue. 
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Forest owners must better communicate the services 
they provide and emphasise their value (  Biodiver-
sity). 

Outlook

While higher nitrogen inputs and ozone concentration 
continue to pollute many forests at this time, the direct 
and indirect effects of climate change (  Infobox “For-
est and climate change”) and introduced harmful 

organisms will afflict forests even more in the future. 
These organisms can quickly and unpredictably alter 
the forest ecosystem (FOEN/WSL 2015).

Society’s demands on the forest (recreational use,  
protective function, etc.) continue to rise. Therefore, it 
will be a huge challenge to sustain the functions and 
services provided by the forest in the future.

Measures

Forest policy is a joint responsibility of the federal gov-
ernment, the cantons and forest owners. The federal 
government formulated the joint goals and measures in 
the Forest Policy 2020 (FOEN 2013c, 2015d, Wilkes- 
Allemann et al. 2017). As part of four-year programme 

agreements, the federal government helps fund the 
implementation of the programmes, particularly in  
the areas of forest management, protection forests and  
biodiversity. In 2014, these contributions amounted  
to CHF 142 million. An additional CHF 113 million was 
provided by the cantons. 

On 1 January 2017, amendments to the Forest Act (ForA) 
and a revised Forest Ordinance (ForO)1 came into force. 
These are intended to better protect the forest against 
harmful organisms, prepare it for the challenges of  
climate change and promote wood use as well as the safety  
of forest workers during wood harvesting.

Furthermore, the cantons are now allowed to establish a 
static forest boundary, even outside building zones, in 
order to prevent the forest area from spreading in an 
uncontrolled manner.

1 Ordinance of 30 November 1992 on Forest (Forest Ordinance, ForO), SR 921.01.

The resource policy for wood sets goals on the use of 
sustainably produced timber at the federal level (Art. 
34a and 34b, ForA). These contribute to Switzerland’s 
policy goals in the areas of climate and energy (e.g. 
CO2 storage) and to its forest policy. More specifically, 
they seek to increase the use of wood from Swiss for-
ests and make Switzerland’s forestry and timber sec-
tor more competitive. Under the wood action plan and 
the forest and wood research fund of the federal gov-
ernment and the cantons, projects are launched and 
supported in the areas of innovation and aware-

ness-raising. For instance, the Swiss forestry and tim-
ber industry launched the #WOODVETIA campaign 
with the federal government and the cantons to 
encourage consumer demand for wood from Swiss  
forests.

On the international stage, Switzerland is committed 
among other things to implementing the United 
Nations Strategic Plan for Forests 2017–2030, the Aichi 
2020 Biodiversity Targets, and the goals of the 2030 
Agenda, among other initiatives. Furthermore, it sup-
ports the prevention of greenhouse gas emissions 
caused by clearing and forest destruction (MI 2009). 
Switzerland is also involved in the United Nations 
Forum on Forests in order to promote framework con-
ditions and high standards that favour sustainable  
forest management at the international level. In this 
context, Switzerland contributes its experience in  
forest management and reinforces the exchange of 
information, in particular for emerging topics like  
the influence of climate change on forests.
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Forest and climate change

Influences from climate change are presently already 
visible in Swiss forests – for example, in the die-off of 
Scots pine (Pinus sylvestris) in low-altitude areas of 
the Valais. In October 2016, the federal government 
presented the results of the “Forest and Climate
Change” research programme (Pluess et al. 2016). The 
results of 42 research projects can be summarised in 
three core statements: Forests can absorb the effects 
of climate change only to a limited extent. However, 
adapted forest management can sustain endangered 
forest services. For forest regeneration, adaptable,

 

 

locally suited tree species that can f lourish under
future climate conditions are to be promoted. 

 

According to the research programme, it should be
assumed that the threat of forest fire will remain
constant until mid-century. Thereafter, it should rise 
in most regions, especially in summer months. With 
the increasing frequency of droughts, higher tree

mortality must be expected. Species like spruce and 
beech are especially vulnerable. Their regeneration  
is expected to fail increasingly in lowland areas 
(  Figure 37).

 
 

 

 

Source: Pluess et al. 2016
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Figure 37

Distribution maps for beech today and based on modelling for 2050 and 2080

Distribution maps of beech regeneration based on observations from 
the Swiss National Forest Inventory (NFI) and modelling based on 
climate, growing stock and soil factors for 2050 and 2080. Regener-

ation is decisive for continuous forestation and sustainable forest 
management. The scenarios for beech show that the climate condi-
tions in lowland locations will be increasingly unfavourable for them.
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Action required

• The Forest Act provides for conserving forest 
areas in their spatial distribution. Given the ris-
ing spatial demands, especially for infrastruc-
ture and settlements, this is a major challenge, 
especially on the Central Plateau. 

• Increasing the capacity of the forest to resist and
adapt – in particular with respect to climate change 
– is a high priority.

 

•  A central challenge in the coming years is pest 
control.

•  To guarantee forest services in the long term, the 
economic situation of forest management must be 
improved. Wood contributes to climate protection 
as a CO2 sink in wooden buildings and products
and as a renewable energy source. Sustainably
produced wood from Swiss forests should there-
fore be used increasingly. 

 
 

•  Nitrogen inputs in the forest must be reduced by 
decreasing ammonia emissions, especially from 
agriculture, and further curtailing nitrogen
oxides from transport. 

 

•  Switzerland will continue to implement the
United Nations Strategic Plan for Forests 2017–
2030. The plan supports the achievement of the 
2030 Agenda goals for sustainable forest man-
agement.

 



B Implementation of environmental policy | Environment Switzerland 2018 124

Soil

1 Federal Act of 7 October 1983 on the Protection of the Environment (Environmental Protection Act, EPA), SR 814.01.

2 Ordinance of 1 July 1998 on the Pollution of Soil (Verordnung über Belastungen des Bodens,VBBo), SR 814.12.

3 Federal Act of 22 June 1979 on Spatial Planning (Spatial Planning Act, SPA), SR 700.

4 Federal Act of 29 April 1998 on Agriculture (Agriculture Act, AgricA), SR 910.1.

5 Federal Act of 24 January 1991 on the Protection of Waters (Waters Protection Act, WPA), SR 814.20.

6 Federal Act of 1 July 1966 on the Protection of Nature and Cultural Heritage (Nature and Cultural Heritage Act) NCHA SR 451.

7 Federal Act of 4 October 1991 on Forest (Forest Act, ForA), SR 921.0.

8 Federal Act of 21 March 2003 on Non-Human Gene Technology (Gene Technology Act, GTA), SR 814.91.

The current use of soil, a finite resource, is unsustain- 

able. Pollutants that have been prohibited in Switzerland 

for decades are still present in its soil, while pollutants 

continue to be released by transport and agriculture. In 

addition, settlement growth, the construction of trans-

port infrastructures and erosion are all causing valu- 

able soil to disappear. These developments threaten  

agricultural production, the regulation of water and  

material cycles, and biodiversity. 

Mandate

Soil is life-sustaining for organisms like plants, ani-
mals, insects, fungi, bacteria, etc. It regulates material 
and energy cycles, produces biomass and is the foun-
dation of agricultural production. The long-term con-
servation of soil fertility, i.e. natural soil functions, is 
set out in the Environmental Protection Act (EPA) and 
is laid out in greater detail in the Ordinance relating 
to Impacts on the Soil (VBBo) . This non-renewable 
resource should remain available to future genera-
tions and their needs.

1 

2

The Spatial Planning Act (SPA)  states that soil must be 
used economically. Settlements should be developed 
primarily in existing building zones. Because of the 
many interactions between soil and other sections, 
provisions to protect and ensure the sustainable use  
of soil can also be found in the following legislation: 
Agriculture Act (AgricA) , Waters Protection Act 
(WPA) , Nature and Cultural Heritage Act (NCHA) , 
Forest Act (ForA)  and Gene Technology Act (GTA) . 

3

4

5 6

7 8

The UN 2030 Agenda for Sustainable Development also 
defines soil protection goals. Soil functions should be 
conserved for the long term, soil use should not result 
in its degradation, and soil functionality should be 
restored wherever possible. Moreover, agricultural 

practices should contribute to improving soil func-
tions (Sustainable Development Goals, SDGs 15.3 und 
2.4) (UN 2015). 

State of soil

Soil is a limited resource. Even when soil is not cov-
ered by virtually impermeable materials, its quality 
can still be impaired by pollution, the loss of organic 
carbon, erosion and mechanical loads. Soil use and its 
loss of quality are driven by settlement development, 
the construction of transport infrastructures, farming 
methods not adapted to the site and the heavy machin-
ery trend, even in forests (FOEN 2017c, 2017f).

Throughout Switzerland, the pace of settlement 

growth has actually slowed since the turn of the mil-
lennium. Nevertheless, an area of soil roughly equiva-
lent to eight football fields is built on every day. Settle-
ments are expanding especially in f lat valleys, the 
catchment areas of cities and urban agglomerations 
and are thus putting pressure on particularly valuable 

and productive agricultural soils in Switzerland  
(  Figure 42). 

Overall, the settlement area of Switzerland has increased 
continuously in the last four decades. Until the land-use 
statistical survey in 2004/09, settlement area growth 
was stronger than population growth. The first partial 
results of the current land-use statistical survey, 
which is based on 13 cantons (the western half of Swit-
zerland, aerial images from 2013 to 2016), show that 
the settlement area – should the trend be confirmed 
nationally – may now be growing more slowly than the 
population for the first time ever. Up until then, the 
growing discrepancy between the population develop-
ment and the growth of the residential area (buildings 
and surroundings) was particularly evident: Housing 
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has taken up more and more land (  Housing). How-
ever, there are regional differences as well as differ-
ences between urban agglomerations and rural areas  
(  Challenges and opportunities for urban agglomera-
tions). The settlement area per capita and per job sta-
bilised between the land-use statistical surveys of 
1992/97 and 2004/09 in urban agglomerations, which 
suggests that the densification process is underway. 
In rural areas, however, the settlement area per capita 
and job continued to increase until 2009 (ARE 2014, 
FSO 2015). 

The increase in sealed area is also somewhat weaker 
than a few years ago: Between the 1985 and 1997 
observation periods, the sealed area increased by 
15.7%; between 1997 and 2009, it fell to 11.6% (FSO 
2013) (  Figure 38). 

 

In Switzerland, hardly any unpolluted soil is left. Var-
ious measures, such as air pollution controls applied to 
combustion processes in transport, industry and heat-
ing systems, have helped to reduce the extent of the 
damage to soil. However, heavy metal contamination 
has in some cases continued to increase. Moreover, 
older inputs of persistent inorganic and organic pol-
lutants are stored in the soil (FOEN 2015e).

Chemical contamination of the soil varies greatly 
depending on the type of soil use. For example, zinc 
and copper inputs have increased in soils used for 
intensive grassland farming (  Figure 39). The main 
cause is the use of farmyard manure, i.e. from pig and 
cattle slurry, but also from manure. The soil is also 
contaminated in some private gardens, where fertil-
isers and plant protection products are frequently 
overused (FOEN 2017c).
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Trend: 

The total sealed area in Switzerland has 
increased significantly (by 29%) since the 
Land Use Statistics survey of 1979/85. The 
entire sealed area amounted to 1,920km² in 
the 2004/09 survey period. This equals 
4.7% of Switzerland’s territory and contin-
ues to grow. For this reason, the trend is 
considered negative.
The preliminary results from efforts to pro-
mote denser living can be observed. While 
the area covered by residential buildings 
continued to increase after 2000, it has 
since slowed, but remains at a high level  
(  Housing). The increase now correlates 
across Switzerland with the growth of the 
population (ARE 2014).

Figure 38

Sealed area

The term “sealed area” refers to land covered by virtually imperme-
able materials, such as for constructing buildings or roads. Sealed 

area can result in soil no longer absorbing rainfall, producing bio-
mass, or regulating climate change (mitigating the urban heat island).
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The critical value for nitrogen pollution from the air 
continues to be significantly exceeded in many habi-
tats. Two-thirds of this nitrogen originates from agri-
culture, while one-third comes from combustion pro-
cesses in transport, industry and heating systems  
(  View beyond the borders) (  Challenge nitrogen,  

 Air). 

In addition to chemical contamination, the physical 
damage to soil caused by soil compaction and erosion 

presents major challenges. The extent of this damage 
depends on the soil type and management method. 
However, there has been no systematic survey to date. 
In agriculture, the problem of soil compaction is most 
severe in humid areas where arable and vegetable farm-
ing is practised, especially for crops like maize, sugar 
beets or potatoes, which are harvested late and often in 
bad weather. Nearly one-third of the area used for agri-
cultural purposes in valley and hilly regions is classi-
fied as potentially at serious risk of erosion; hillsides, 
open arable land and areas with intensive vegetable cul-

tivation are especially vulnerable (FOAG 2010) (  Fig-
ure 40). Nowadays, construction projects frequently call 
on a soil protection expert, which generally ensures 
that soil protection goals are effectively achieved at 
large construction sites.

Carbon is released in agricultural soil as organic matter 
(humus) decays, which contributes considerably to cli-

mate change and results in the soil no longer being 
available as a carbon sink. 

It must be assumed that the highly intensive agricul-
tural use of soil in Switzerland diminishes soil life, 

which adversely affects also the biodiversity in many 
places. Pollution from heavy metals also harms soil life.

Outlook

If consistently implemented, the partially revised Spa-
tial Planning Act, which provides for greater restraint 
in the allocation of building zones, should reduce soil 
sealing caused by settlement growth.
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Trend: 

Although copper and zinc pollution is on 
average low in soils used for agricultural pur-
poses, the current state can only be 
described as medium. This ist because in 
addition to weakly polluted soils there are 
some that the level of pollution far exceeds 
the guide value. These are intensively used 
soils (e.g. viticulture and fruit production).
While the average copper level in soils used 
for agriculture has increased only a little, the 
average zinc level has risen significantly and 
is therefore assessed as negative.

Figure 39

Copper and zinc pollution of agricultural soil

Zinc and copper pollution in the soil is basically due to direct agricul-
tural inputs: These two heavy metals are found in farm manure or in 
plant protection products. Arable soils and intensively used grass-
lands are the most severely affected by this type of pollution. Copper 

is also contained in fungicides. As a result, the soil in vegetable 
fields, orchards and vineyards often presents high levels of copper 
pollution that may even exceed the legal guide value.
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Intensive agriculture, however, continues to adversely 
affect the resource of soil. The construction of new 
farm buildings and access roads will seal additional 
areas. Moreover, vehicles and machinery used in farm-
ing, forestry and construction are becoming increas-
ingly powerful and generally heavier. This causes the 
risk of soil compaction and erosion to rise (FOEN 
2017c). 

The significance of soil’s ability to store carbon and 
water is growing because of climate change. At the 
same time, climate change affects the soil. While some 
gaps in our knowledge persist, the increased frequency 
of heavy precipitation increases, for example, the risk 
of erosion and pollutants being washed off the soil. 

Soil is becoming scarce not only in Switzerland. About 
40% of the planet’s ice-free land surface is currently 
being farmed. This percentage can be expected to rise 
even more as demand for food will likely more than 
double in South Saharan Africa and Southeast Asia by 
2050 and increase by about a third in the rest of the 
world (FAO 2017). At the same time, climate change 
can reduce harvests (IPCC 2015, WEF 2016), and com-

petition for land and specific land uses will continue 
to intensify (WBGU 2011).

Measures

To ensure that soil is able to fulfil its life-sustaining 
functions in the future, a sustainable and integrated 
management approach that takes all soil functions 
into account and meets the various requirements for 
its protection and use is necessary. 

To address this challenge, the federal government 
decided to develop a comprehensive soil strategy for 
Switzerland (Federal Council 2017a). The long-term 
conservation of soil functions is the core vision of this 
strategy, so that future generations will have this 
non-renewable resource available for their needs. 

To conserve and improve soil quality, the Confedera-
tion and the cantons are already implementing various 
measures, including the Ordinance relating to Impacts 

on the Soil (VBBo). Together with the construction, 
farming and forestry sectors, they have developed 
instruments and taken preventive soil protection meas-
ures. For the past 20 years, for instance, major construc-
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Figure 40

Development of annual soil loss due to erosion

Average soil loss at Frienisberg (BE) (one of five regions in Switzer-
land where erosion is measured) was roughly 200 tonnes per year in 
the first ten years after monitoring began and only 56 tonnes per 
year in the second period. A marked decline by more than two-thirds 

occurred between these two periods. The causes of this decline are 
still not fully understood. Changes in crop rotation and soil tilling 
techniques and awareness-raising among farmers by experts may 
have had a considerable influence.
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tion sites have been required to call on a soil protec-

tion expert to prevent soil from being damaged and to 
conserve its fertility (FOEN 2015f). 

Federal authorities have set guide, trigger and clean- 

up values for some chemical pollutants, such as heavy 
metals, and for individual organic pollutants, such  
as polycyclic aromatic hydrocarbons (PAHs), polychlo-
rinated biphenyls (PCBs) and dioxins. For plant protec-
tion products, measurable goals and concrete meas-
ures have been set out in the federal Action Plan on 

Risk Reduction and Sustainable Use of Plant Protec-

tion Products (Federal Council 2017d). Research into 
alternative plant protection possibilities, such as 
breeding more robust varieties, and other options 
should be intensified. More precise application tech-
niques, such as those using robots or drones, should 
also contribute to reducing the risks in the medium to 
long term.

In the interest of curbing soil loss, the Spatial Plan-

ning Act (SPA) requires the Confederation, cantons 
and communes to take a more economical approach to 
dealing with the resource of soil. This principle was 
given much greater emphasis in the first step of the 
partial revision of the SPA (in force since 2014). Settle-

ment development should primarily occur in already 
existing building zones. The second step of the SPA 
revision currently underway focuses mainly on the 
issue of construction outside of building zones. The 
relevant legal provisions are very important from the 
landscape quality perspective. 

The federal government protects arable land through 
the Sectoral Plan for Crop Rotation Areas. As part of 
this plan, it requires the cantons to conserve their 
best arable soil in the long term (FOSP/FOAG 1992). 
The Sectoral Plan is currently under revision. 

Switzerland supports international agreements and 

initiatives that pursue the goal of international soil 
protection. For instance, Switzerland is a member of 
the UN Convention to Combat Desertification (UNCCD), 
while the federal government participates in the 
Global Soil Partnership of the Food and Agriculture 
Organization (FAO) and shares its experiences with 
European soil protection enforcement authorities, as a 
member of the European Environment Agency (EEA). 

By ratifying the Paris Climate Agreement, Switzerland 
committed to massively reducing its net greenhouse 
gas emissions. The role of the land-use sector and, by 
extension, soil has not yet been defined. As the central 
interface of the carbon cycle and the starting point for 
soil-borne emissions of methane and nitrous oxides, 
soils and moors will receive greater attention in cli-

mate policy than in the past.
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Action required

•  The characteristics of soil and its functions can
only be taken into account and balanced with
other interests when the appropriate knowledge
bases are available. Thus far, however, informa-
tion on the state, function and quality of soil has 
only scarcely been available. Comprehensive data 
and specific fundamentals are lacking in many
areas. These gaps must be closed.

 
 
 

 

•  Greater efforts are required to stabilise soil use 
and the sealed area per capita at its current level. 
The soil strategy currently being developed by 
the Federal Council should show how due consid-
eration can be given to the conservation of soil 
functions when using soil to ensure that its fer-
tility is safeguarded.

• Despite the generally incomplete data bases,
exceeded guide values and higher pollution lev-
els are being documented. The problems associ-
ated with soil compaction will likely increase, 
and the environmental goals for erosion preven-
tion will not be achieved everywhere. For that 
reason, the existing legal provisions must be 
enforced better. In addition, agricultural produc-
tion systems must be adapted to the carrying 
capacity of ecosystems, and nutrient efficiency 
must be improved across the board.

 

View beyond the borders 

When comparing the percentage of sealed area in 
European countries, Switzerland ranks in the mid-
dle of the pack. This is due to the fact that forest 
and the Alpine region make up about half of the 
national territory and this region has a lower pop-
ulation density. The largest sealed areas are in the 
European countries with the highest population 
densities. 

Swiss agriculture is intensive compared to other 
European countries. In Switzerland, more animals 
are raised per hectare on average. Despite the 
high animal density, which is comparable to that 
of Denmark it also has significantly higher area-
based ammonia emissions (FOEN 2017c). 
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Landscape 

1 Federal Constitution of the Swiss Confederation of 18 April 1999 SR 101.

2 Federal Act of 1 July 1966 on the Protection of Nature and Cultural Heritage (Nature and Cultural Heritage Act, NCHA) SR 451.

3 Federal Act of 22 June 1979 on Spatial Planning (Spatial Planning Act, SPA), SR 700.

4 European Landscape Convention of 20 October 2000, SR 0.451.3.

Switzerland is characterised by diverse landscapes, 

which are a significant location factor. The continuous, 

albeit curbed, growth of settlement areas has led to the 

trivialisation of the landscape and diminished land-

scape qualities as a result. Further efforts from the 

 Confederation, cantons and communes are required if 

Switzerland’s landscapes are to be conserved and even 

improved.

Mandate

The Confederation, cantons and communes are 
required to preserve and protect landscapes and pro-
mote their conservation and maintenance (FC , NCHA , 
SPA ). The central areas of concern for the federal gov-
ernment are the Federal Inventory of Landscapes and 
Natural Monuments of National Importance (ILNM), 
mire landscapes of particular beauty and national 
importance, parks of national importance, UNESCO 
World Heritage sites and other near-natural land-
scapes and recreational areas. In the Swiss Landscape 
Concept (SLC), the federal government also set binding 
targets for authorities with respect to nature and  
landscape (SAEFL/FOSP 1998).

1 2

3

Furthermore, in its Sustainable Development Strategy, 
the Federal Council commits to further developing and 
shaping the landscape, while preserving its character, 
and to recognising and securing its services (Federal 
Council 2016a). Accordingly, Switzerland meets the 
requirements of the European Landscape Convention 
ratified in 2013.  The same goal is also established in 
the UN 2030 Agenda for Sustainable Development 
(Sustainable Development Goal, SDG 15.4) (UN 2015).

4

State of the landscape 

Landscape encompasses all spaces as perceived and 
experienced by humans – from supposedly untouched 
mountainous regions and agricultural fields to indus-
trial areas and city centres. Landscapes arise from the 
interaction between natural and cultural influences. 

At the same time, landscapes provide diverse services: 

They offer recreation and health, aesthetic pleasure 
and sense of identity, add to the attractiveness of a 
location, and enable biodiversity (FOEN 2011, 2015b)  
(  Infobox “Landscape for an hour”). 

Landscape is highly prized within the population (  
Figure 41). Diverse landscapes that stimulate explora-
tion are considered especially attractive. In general, 
the population rates the landscape quality poorer in 
rapidly changing and densely settled areas (suburban 
and periurban) than in rural areas or city centres. Peo-
ple miss the visual richness and varied landscape fea-
tures that can be found there (FOEN/WSL 2017). 

In Switzerland, settlement areas are growing steadily 
(  Figure 42). Today, they cover about 3,000km2, 
which corresponds to 7.5% of the national territory 

Landscape for an hour

The population wants easily accessible local recre-

ational areas, especially in densely settled regions. 
People wish to enjoy a nearby beautiful landscape 
where they can relax for a while (“for an hour”). The 
requirements that must be met by recreational 
areas near to the outskirts of settlements were 
explored in the federal pilot project entitled “Land-
scape for an hour” on the basis of four areas in the 
St. Gallen urban agglomeration (Blum et al. 2015).

The pilot project showed that a finely woven and 
attractive network of paths was a key to a func-
tioning local recreational area at the outskirts  

of settlements. This type of landscape connects  
settlements with local recreational destinations. 
Agricultural aspects also play an important role. 
The planning and design of settlement outskirts 
should therefore be given greater weight in spatial 
planning by including important players (Forum 
Landschaft 2017).
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Figure 41

Distinctiveness of the landscape by municipality type 

The green bars in the chart indicate whether a landscape is per-
ceived by residents to have a distinctive character from others 
(example question: “The landscape in my municipality is unique”). 
The blue bars show whether a landscape potentially creates a link to 
the past (example question: “The landscape in the municipality 
where I live reminds me of earlier times”). 2,814 (35%) of all 8,700 

households that were sent questionnaires in 2011 responded to 
them. The values represent the respondents’ agreement or disagree-
ment with the questions asked. Neutral means that respondents  
neither agree nor disagree (FOEN/WSL 2013). In general, negative 
attitudes were rather rare. 

(FSO 2013). However, their growth has been curbed: 
While the settlement area expanded between 1985 
and 1997 by a national average of 13%, growth between 
1997 and 2009 was just 9.2%. There are some spatial 
disparities: Growth rates are still at 10% or above 
mainly in rural regions. One reason is that the settle-
ment area used per capita continues to increase in 
these regions. However, the settlement area per capita 
is declining in the suburbs surrounding large urban 
centres, which is an indicator of increasing density 
(ARE 2014) (  Challenges and opportunities for urban 
agglomerations,  Soil).

Despite the slight decline, settlement growth is lead-
ing to increasing urban sprawl (  Figure 43) (  Fig-
ure 16). This, in turn, has considerable negative eco-
nomic, environmental and aesthetic consequences  
for the landscape. Another important driver of urban 
sprawl is the expansion of the transport infrastruc-

ture. Today, a road network of some 84,000km in 
length covers Switzerland, whereby national roads and 
primary and secondary roads occupy nearly 83,876ha 

of land, or about 2% of the national territory. More 
than half of all road connections are located in the 
densely settled Central Plateau. The railway network 
covers about 12,600km. In total, railway installations 
occupy about 9,459ha, which is just under 0.23% of the 
national territory (FSO 2015). Traffic routes cut across 
habitats, thereby exerting pressure on biodiversity 
and reducing landscape quality. 

Forest areas are also growing, primarily in high-alti-
tude regions, where the use of Alpine meadows is 
declining (  Forest). This factor, in combination with 
growing settlement areas, is contributing to a reduc-
tion in areas used for agriculture. As a result, land-
scapes closely linked to agriculture are losing their 
specific character. The agricultural area in Switzer-
land currently amounts to 35.9% (FSO 2013). 
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Management of watercourses has changed since the 
revision of the Waters Protection Act (WPA)  in 2011. 
Since then, the cantons have been required to rehabil-
itate bodies of water (  Water). The accompanying 
site-appropriate cultivation and expansion of the 
space provided for waterbodies make them more 
attractive and offer better conditions for biodiversity. 
This has a positive effect on the landscape experience.

1

1 Federal Act of 24 January 1991 on the Protection of Water against Pollution (Waters Protection Act WPA) SR 814.20.

Outlook

Forecasts for population growth and rising housing and 

mobility needs suggest that the pressure on landscape 
will continue or even increase. This means that demand 

for landscape services will increase at the same time  
(  Housing,  Mobility). In the next few years, it will 
become clear whether inward settlement development 
is able to reduce this pressure and to what extent the 
second revision of the Spatial Planning Act (SPA) can 
bring improvements to building outside of building 
zones and strengthen the principle of separation 
between building area and non-building area (  Soil).
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State: 

Trend:  

All in all, the settlement area has constantly 
increased over the last 40 years. However, 
growth is less strong between the last two 
observation periods of 1985 to 1997 and 
1997 to 2009 than during the previous 
observation period. The first partial results 
of the land-use statistics currently in pro-
gress, based on 13 cantons (western half of 
Switzerland, aerial images from 2013 to 
2016), show that settlement areas may be 
growing more slowly than the population for 
the first time ever, should the trend be con-
firmed at the national level. Until a clear 
slowdown in growth is measurable, the 
trend should be considered unsatisfactory. 

Figure 42

Settlement area

Percentage of settlement area (including transport and other infra-
structures) out of the entire area for the years 1979/85, 1992/97 
and 2004/09. The settlement area is growing throughout Switzer-

land. Its percentage is by far the highest in the Central Plateau. The 
Jura comes in second. Other heavily settled areas are located in val-
leys and along lakes.
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© Photo: Aéroport Lausanne, Archives cantonales vaudoises © Photo: Jean-Michel Zellweger

Figure 43

Landscape changes

Views of Ecublens (VD) between 1930–1950 and in 2016. The com-
parison of these views shows the substantial urbanisation that has 
occurred over the last few decades, especially at the expense of 
farmland. Areas with low housing and job density, such as sin-

gle-family housing zones, promote urban sprawl, while densely built-
up areas with high-quality buildings, such as the Swiss Federal 
Institute of Technology (EPFL) campus or multi-family housing set-
tlements, reduce urban sprawl.

Measures

Sustainable landscape development is a joint responsi-
bility of the Confederation, cantons and communes. It 
requires coherent cooperation at all levels of govern-
ment, coordinated collaboration on policies affecting 
spatial planning and intensive dialogue (FOEN 2016g).

At the federal level, the Swiss Landscape Concept 

(SLC), which was developed on the basis of Article 13  
of the SPA, serves as a guideline for the landscape- 
related activities of the Confederation (SAEFL/FOSP 
1998). The SLC is currently being updated. The goal is 
for the revised SLC to take current developments into 
account and for landscape policy to be better inte-
grated in spatial development.

As a result of the revised SPA, which came into force in 
2014, the cantons must implement inward settlement 

development. The federal Agglomeration Policy 

requires the Confederation, cantons and communes to 
promote the quality of life and environment in Swit-

zerland. High-quality inward settlement development 
should make it possible to design high-value urban 
agglomerations (Federal Council 2015b, ARE/FOEN 
2015) (  Infobox “Landscape for an hour”). 

As part of its agricultural policy, the federal govern-
ment makes landscape quality contributions that 
assist agricultural operations in conserving, promot-
ing and enhancing the diverse cultural landscape. 
Since the introduction of the new direct payment pro-
gramme in 2014, 139 regional landscape quality pro-
jects have been approved throughout Switzerland. 
Federal authorities make CHF 150 million available 
annually for their execution. Cultural landscape con-
tributions are used to help keep the landscape open in 
hilly and mountainous areas. 
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Action required

•  Since landscape policy is based on various laws 
(Nature and Cultural Heritage Act, Agriculture 
Act, Spatial Planning Act, Waters Protection Act, 
Forest Act), the major challenge is to ensure its 
coherence at all levels. The development and coordi-
nation of related concepts at the different levels 
creates also an opportunity to find solutions that 
counteract the insidious loss of regional qualities.

•  As regards inward settlement development, efforts 
must be made not only to create a high-level 
architectural and urban design, but also to care-
fully plan open spaces. These create an attractive 
living and working environment, form and con-
nect habitats for organisms, and thus enable nat-
ural interactions between the biotic and abiotic 
environment. In this way, they contribute to 
human well-being and promote biodiversity. At 
the same time, it is important to enhance the 
outskirts of settlements and conserve the separa-
tion between built-up and undeveloped areas.

•  The second phase of the Spatial Planning Act
revision is underway. This phase focuses mainly 
on building outside of building zones. From a
landscape perspective, it is important for soil use 
to be minimised and regional landscape qualities 
to be taken into account.

 

 

The 162 sites described in the Federal Inventory of 

Landscapes and Natural Monuments of National Impor-

tance (ILNM) are under special federal protection. The 
fully revised ILNM took effect on 1 June 2017. It ensures 
greater legal and planning security in managing Swit-
zerland’s valuable natural and cultural heritage. 

Since 2007, the federal government has promoted the 
creation and operation of parks of national impor-

tance. In addition to the Swiss National Park, 16 parks 
are now in operation and 2 are under development (as 
of 1 January 2018). Swiss parks are model regions for 
sustainable development. Based on the success of the 
Parks Policy, parliament doubled the funding allocated 
to parks in 2016 from CHF 10 million to CHF 20 mil-
lion. The two UNESCO biosphere reserves, Entlebuch 
and Engiadina Val Müstair, are part of the Swiss parks, 
either in whole or in part, and meet additional criteria 
of the UNESCO “Man and the Biosphere” programme. 
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Tranquillity 

1 Federal Constitution of the Swiss Confederation of 18 April 1999, SR 101.

2 Federal Act of 7 October 1983 on the Protection of the Environment (Environmental Protection Act, EPA), SR 814.01.

3 Noise Abatement Ordinance of 15 December 1986 (NAO), SR 814.41.

4 Federal Act of 22 June 1979 on Spatial Planning (Spatial Planning Act, SPA), SR 700.

Tranquillity is not only a valuable resource for human 

health and well-being, but also an important location  

factor. One out of every seven people in Switzerland is  

exposed to excessive traffic noise during the day. The 

growth in population and mobility and the densification 

of settlement areas will further exacerbate the problem of 

noise and cause the need for quiet and recreation to grow.

Mandate 

Under the Federal Constitution (FC) , the population 
and environment must be protected against harmful or 
disturbing noise. The most important legal founda-
tions for protecting health against noise are the Envi-
ronmental Protection Act (EPA)2 and the Noise Abate-
ment Ordinance (NAO)3. These set out the impact 

1

thresholds for transport and the requirement of reme
diating noisy facilities like roads and railways. 

-

Tranquillity is important for a good quality of housing 
and settlement. The Spatial Planning Act (SPA)  lays 
down the principle that settlements must be designed 
to meet the needs of the population. In that respect, 
residential areas should be protected against noise as 
much as possible.

4

In addition, tranquillity is an important criterion for 
landscape quality. The descriptions of the various 
sites in the Federal Inventory of Landscapes and Natu-
ral Monuments of National Importance (ILNM) include 
it among the protection objectives.
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Trend: 

The measures taken at the sources and along 
the emission paths (noise pollution barriers) 
have only partially achieved the goal of noise 
control. For that reason, the state is consid-
ered poor. This noise calculation cannot be 
compared to previous noise calculations due 
to different basic data and updated calcula-
tion and analysis methods. Therefore, the 
trend cannot be assessed.
The expected technical advances in noise 
abatement measures may be offset by the 
denser use of settlement areas, increasing 
urbanisation, rising mobility demands, and 
the development towards a 24-hour society.

Figure 44

Noise pollution from transport

Road traffic is by far the largest source of noise in Switzerland. Noise 
pollution is evaluated in accordance with the Noise Abatement Ordinance 

(NAO). Noise levels above the exposure limit values are considered harm-
ful or disturbing. The impact is calculated for Switzerland as a whole.
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Noise pollution 

The main cause of noise is road transport. Despite 
remediation measures, in 2015, every seventh person 
(1.1 million people) was exposed to excessive road noise 
during the day and every eighth person (1 million  
people) during the night (FOEN 2018d) (  Figure 44). 
Around 600,000 residential units are affected during 
the day and nearly 530,000 at night. The constitu-
tional goal of protecting the population from excessive 
noise has therefore not been achieved yet. The com-
pleted remediation projects do not provide effective 
protection everywhere. This is because the require-
ments were often relaxe and allow the exposure limit 
values to be exceeded.

Although technical advances have enabled vehicles to 

become less noisy, they have failed to reduce overall 
noise emissions. Due to traffic and population growth 
and spatial development, more people are now affected 
by excessive noise levels than when the NAO came into 
force (1987). 

Since 2000, the federal government has been invest-
ing in quieter rolling stock and the construction of 
noise barriers along railways. In 2000, some 265,000 
people living close to railways were exposed to noise 
above the exposure limit values. Despite the substan-
tial growth in both population and traffic, there are 
currently only 87,000 people affected by railway noise 
at night and 16,000 during the day (FOEN 2018d).

Another source of noise is air transport. Some 24,000 
people are affected by excessive noise from air traffic 
during the day and more than 75,000 at night (FOEN 
2018d). However, the development is positive as 
regards industrial and commercial installations, 
whose noise emissions have fallen.

Traffic noise is mainly an environmental problem in 
cities and urban agglomerations. More than 90% of 
those who are affected by harmful or disturbing traf-
fic noise live in or around major urban centres. Noise 
from ordinary or recreational activities in the densely 
occupied residential areas of urban agglomerations is 

5  DALY (Disability Adjusted Life Years) is a measure of life years lost due to ill-health, disability or early death. One DALY corresponds to  
one lost year of life in good health.

also generally on the rise (  Infobox “Better quality of 
life through sound space design”).

Impacts

The effects of noise on health are substantial. Noise 
stresses people and makes them ill. While high noise 
levels permanently damage hearing, low noise levels 
can affect psychological and physical well-being. Peo-
ple are sensitive to noise especially at night. Every 
year, the Swiss population loses around 47,000 dis- 
ability-adjusted life years (DALY ) that could have 
been lived in perfect health without traffic noise 
(FOEN 2014d).

5

Excessive noise also generates high economic costs, 

which are not paid by those who cause them. These 
so-called external noise costs of road, rail and air traf-
fic in Switzerland amount to about CHF 2.6 billion per 
year (INFRAS/ECOPLAN 2018) (  Figure 45).

Better quality of life through sound space design

The term “noise” was at the centre so far – today, we 
talk more and more about “quiet” or “sound quality.” 
The emerging discipline of “sound space design” 
should see to it that sound in outdoor spaces is no 
longer left to happenstance and urban and settle-
ment areas are also acoustically designed. Examples 
of decisive factors in this discipline include soil 

characteristics and the materials used in facades 
and walls. 

Sound space design does not replace traditional 
noise abatement measures, but offers instead use-
ful, complementary measures that can enhance 
the quality of public spaces and places where peo-
ple live, work and relax. Cities like Zurich and 
Basel are working on the possibilities and have 
issued planning aids that provide potential solu-
tions and creative suggestions for their implemen-
tation (ZH/BS 2016).
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Outlook

The population of Switzerland continues to grow, and 
the need for mobility is rising (  Mobility). With the 
trend toward a 24-hour society, the lines between rest, 
work and leisure times are now becoming increasingly 
blurred. At the same time, health consciousness and 
the desire for quality of life are increasing. As a result, 
the potential for noise conflict is rising – noise abate-
ment will be more challenging in the future.

The densification of settlement areas presents another 
challenge. The population’s need for tranquillity must 
be given greater consideration, particularly in the 
design of public spaces (  Challenges and opportuni-
ties for urban agglomerations).

Measures

Noise abatement legislation requires owners of facili-
ties to adopt noise reduction measures. These must be 
applied primarily at source, so that as little noise as 
possible is created. 

The Noise Abatement Ordinance (NAO) sets time limits 
for the remediation of various types of facilities. The 
time limit for national roads expired in 2015; 90% of 
national roads have been remediated. The federal gov-
ernment spent around CHF 2.8 billion on remediation 
between 1987 (when the NAO came into force) and 2015.

Trunk and other roads are the responsibility of the 
cantons and communes. The time limit for remediating 
these roads expired in March 2018, but remediation 
efforts were not completed on time in all cantons.  
The funds made available by the federal government 
for the remediation efforts amounted to a total of  
CHF 328 million between 2008 and 2018. Federal 
investments account for about one-fourth of the total 
expenditures of the cantons.

The federal government has supported noise abatement 
on railways since 2000. In the first phase, mainly struc-
tural efforts such as noise barriers, soundproof win-
dows and rolling stock improvements were financed. In 
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The external costs of the noise caused by 
traffic in Switzerland amount to around CHF 
2.6 billion annually (road: CHF 2.1 billion; 
railway: CHF 400 million; air: CHF 100 mil-
lion). Even though the data since 2010 can-
not be directly compared to previous years 
due to a change of method, the rising trend 
continues. For this reason, the trend is 
assessed as negative. 

Figure 45

External costs resulting from transport noise 

Excessive noise is considered a nuisance and is harmful to health. 
It causes high external costs. These include, on the one hand, 
health-related costs for medications, visits to the doctor and thera-
peutic stays at health centres and, on the other, costs attributable  

to the loss of real estate value caused by noise. External costs are 
not paid by those who cause them, but rather by affected individuals 
and the general population.
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the second phase, the federal government is investing 
in the development and usage of quiet rolling stock and 
quiet infrastructure components and providing invest-
ment grants for particularly low-noise freight cars. In 
addition, improvements to tracks and railway beds are 
being made where required. Between 2000 and around 
2028, the federal government will spend about CHF 
1,750 million for these purposes (FOT 2016). 

The new emission limits for freight cars, which federal 
authorities introduced in 2014 with the revised Federal 
Act on Railway Noise Abatement Measures (BGLE), is 
another measure to reduce noise from railways . Under 
this act, loud cars with cast iron block brakes will be 

1

1 Federal Act of 24 March 2000 on Noise Abatement (BGLE), SR 742.144.

2  Federal Act of 22 March 1985 on the Use of the Earmarked Mineral Oil Tax and Other Funds Earmarked for Road and Air Transport (MinVG), SR 725.116.2. 

effectively prohibited in Switzerland starting in 2020. 
Foreign freight cars are especially affected.

By engaging in sectoral planning for the aviation infra-
structure and issuing airport operational regulations, 
the federal government is working to ensure that noise 
pollution in settlement areas remains as low as possible. 
In addition, federal authorities may provide financial 
support (up to CHF 10 million per year) for measures that 
limit the effects of air transport on the environment. 
Such measures are funded using revenue from the min-
eral oil tax levied on aviation fuel (special financing for 
air transport) . Airports must also pay for soundproof 
windows in buildings affected by excessive noise.

2

Figure 46

Noise abatement measures in road transport: estimated potential of combined measures at source 

Currently, every seventh inhabitant of Switzerland (14% of the popula-
tion) lives at a location where the exposure limit value is exceeded for 
road noise. The Y-axis represents the percentage of the affected popu-
lation. The bars show the percentage of the affected population that 
could be protected by measures if they were applied nationwide and the 
percentage of the population that unprotected. The graph is purely 
based on model calculations. In reality, the effectiveness of the meas-
ures will be lower.

Sample reading: If only electrical vehicles were used and the top speed 
was reduced by 20km/h throughout Switzerland, only 1% of the popula-
tion would still remain exposed to noise above the exposure limit values 
during the day.
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Action required

•  Now that 30 years have elapsed since the Noise
Abatement Ordinance (NAO) came into force, it is 
time for noise pollution abatement and tranquil-
lity protection policy to be given a forward-look-
ing update so that the population is effectively
protected against excessive noise levels. Noise
abatement is a permanent task and should be
given more consideration in the design of settle-
ment areas.

 

 
 
 

•  Measures to limit noise at source are the key to 
limiting noise emissions. Technical and opera-
tional opportunities for reducing the impact of 
noise should be better exploited. Most of the 
affected people are exposed to noise from trunk 
and other roads. Further measures are particu-
larly required in this area. 

•  With improved, nationally harmonised noise
monitoring, the action required can be more
clearly determined and advances in noise abate-
ment can be better documented. The public needs 
to be better informed of noise abatement meas-
ures.

 
 

•  Current scientific knowledge on how noise
affects human health must be taken into account. 
The limit values must reflect this knowledge. 

 

•  To foster high-quality settlement development,
merely respecting the impact thresholds is not
enough. Outdoor spaces reserved for quiet and
recreation that are easily accessible to the popu-
lation are necessary. Such locations must be con-
served, protected or created.

 
 
 

In the past, road traffic noise remediation efforts were 
focused primarily on the construction of noise protec-
tion barriers and the installation of soundproof win-
dows. In recent years, efforts have been more focused 
on dealing with the problem at source, e.g. by installing 
low-noise road surfaces, lowering speed limits or

implementing traffic-calming measures (  Figure 46). 

 

The federal government intends to continue in this 
direction. It requires research and innovations to do 
so. For that reason, federal authorities have taken var-
ious measures to support the development or the fur-
ther development of technologies and promote their 
implementation (Federal Council 2017e).
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Natural hazards

1 Federal Act of 21 June 1991 on Hydraulic Engineering (Wasserbaugesetz, WBG), SR 721.100.

2 Federal Act of 4 October 1991 on Forest (Forest Act, ForA), SR 921.0.

3 Federal Act of 18 June 1999 on Meteorology and Climatology (MetG) SR 429.1.

4 Federal Act of 4 October 2002 on Civil Protection and Protection and Support (Bevölkerungs- und Zivilschutzgesetz, BZG), SR 520.1.

5 Federal Act on the Supervision of Insurance Companies (Insurance Supervision Act, ISA), SR 961.01.

Switzerland has learned from past natural events. It ex-

erts a great deal of effort to manage natural hazards, 

which nevertheless remains a permanent task. New 

challenges are emerging, as climate change and the  

increasing density of use are raising the risks.

Mandate 

Protection against natural hazards is a cross-sector 
task that is governed by legislation on hydraulic engi-
neering (WBG)  and forest (ForA)  as well as numerous 
other laws including the Meteorology and Climatology 
Act (MetG) , the Population Protection and Civil Pro-
tection Act (BZG)  and the Insurance Supervision Act 
(VAG)5. The legislative powers of the federal govern-
ment are limited to measures against the damaging 
effects of water, avalanches, landslides, rockfall and 
erosion as well as measures for warning about meteo- 
rological hazards. 

1 2

3

4

The Swiss population must be properly protected 
against natural hazards. The objective is to ensure a 
security level for all natural hazards comparable 
throughout Switzerland that is economically viable, 
environmentally justifiable and socially acceptable 
(PLANAT 2004, 2013). 

In order to achieve and maintain the recommended 
security level, the federal government has adopted an 
integrated risk management approach that includes all 
actors. Existing protection deficits should be mainly 
resolved by 2030 (DETEC 2016).

Protection against natural hazards is also enshrined 
in the UN 2030 Agenda for Sustainable Development. 
The goal is to strengthen resilience and adaptability to 
climate-related hazards and natural disasters and to 
minimise the economic losses they cause (Sustainable 
Development Goals, SDGs 1.5, 11.5 and 13.1) (UN 2015).

Living with natural hazards

Natural hazards such as f loods, landslides, fall pro-
cesses, earthquakes, thunderstorms or storms pose a 
risk because they can also cause damage to people, 
buildings or infrastructures (  Figure 47). The great-

est risks are associated with floods, hail and earth-

quakes. As cantonal building insurance statistics 
show, in the period from 1998 to 2017, 63% of the prop-

erty damage to buildings due to natural hazards was 
caused by storms and hail, and about 31% was attrib-
uted to f loods (VKF 2018).

Major progress in prediction and warning

The damage caused by natural events can be 
reduced significantly if crisis units and those 
affected are warned in time. The catastrophic ava-
lanche winter of 1950/51, in which 98 people were 
killed, laid in Switzerland the foundation for the 
targeted and continuous collection of meteorologi-
cal snow data and information about snow cover 
composition. Since 1993, modern avalanche warn-
ing has operated using the five-level European Ava-
lanche Danger Scale. After the disastrous 2005 
floods, the federal government launched a project to 
optimise warnings and alerts for all natural haz-
ards (OWARNA). Since then, the prediction and 
warning of natural events has been significantly 
improved thanks to the development of monitoring 
and modelling and the coordinated approach of all 
participating federal authorities. This has resulted 
in GIN (Joint Information Platform for Natural Haz-
ards, www.gin.admin.ch), which provides informa-
tion on various natural hazards to federal, cantonal 
and communal experts. The natural hazards portal 

(www.naturgefahren.ch) is intended to warn the 
general population. Natural hazard warnings are 
also available on the METEOSWISS app.
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Integrated risk management is a permanent task. This is 
because the risks can change and must therefore be 
periodically reviewed. The risk resulting from natural 
hazards has increased in recent decades. The main rea-
son for this is the greater potential for damage resulting 
from the growth of the population, the expansion of set-

tlement areas into threatened regions and the increase 
in value of public infrastructures and private material 

assets. Preliminary analyses suggest that about 20% of 
the Swiss population lives in areas that can be affected 
by floods (FOEN 2016h) (  Figure 48). Moreover, around 
30% of jobs and one-fourth of material assets, i.e. CHF 
840 billion, are located in these areas.

Outlook 

The frequency and intensity of events are expected  
to increase as a result of climate change (  Climate). 
The damage potential will likely increase even more 

sharply as the population grows, space is used more 

and more intensively and material assets rise. The 
main challenge is to achieve and maintain a defined 
and acceptable security level even as the associated 
conditions change. 

Measures

The central instrument in managing natural disasters 
is integrated risk management (FOEN 2014b, 2016h, 
FOCP 2014, PLANAT 2013). This includes all measures 
and methods that are used to achieve the desired level 
of security. Successful management of natural hazards 
is only possible if planning, biological, structural and 
organisational measures are optimally combined and 
complemented by mutual insurance coverage. The 
“Adaptation to Climate Change” action plan also 
serves as a basis for natural hazard management 
(FOEN 2014b).
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Absolute security is impossible to achieve 
when managing natural hazards. However, 
the analysis of major flood events, and in 
particular the project for the optimisation of 
warning and alerting in the event of all nat-
ural hazards (OWARNA), have shown that 
consistent implementation of modern flood 
protection strategies and improved alerting 
and alarm systems may help avoid up to 
20% of the damage in an event such as the 
one that occurred in 2005. Nevertheless, 
because space is used more and more inten-
sively and material assets have increased, 
the state must be assessed as poor.
The trend cannot be assessed because it is 
impossible to draw any clear conclusions due 
to the high annual fluctuations and the rela-
tively short observation period from 1972 to 
2017.

Figure 47

Damage caused by floods, debris flows, landslides and fall processes

Floods, debris flows, landslides and fall processes can cause signif-
icant damage. The extent of the damage is influenced by the use of 
the settlement area and the intensity and spatial extent of the natu-
ral hazard events.

From 1972 to 2017, floods and debris flows caused damage to the 
tune of CHF 13 billion. The damage caused by landslides and fall 
processes in the same period amounted to around CHF 1 billion. 
Overall, they caused damage in the amount of CHF 14 billion. This 
corresponds to an average annual damage amount of around CHF 
304 million. 
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Protection against natural hazards is a joint task of the 
Confederation, cantons and communes. Private individ-
uals must also bear their share of the responsibility by 
taking appropriate action to protect themselves when 
events occur and by preventively protecting and insur-
ing their material assets. Measures to protect the popu-
lation against natural hazards are designed so that 
available resources are used as effectively and econom-
ically as possible for the purpose of prevention.

The most effective measure is risk-based spatial plan-

ning. As part of this measure, federal authorities pro-
vide fundamental information that can be used to 
assess the danger. This information is added to and 
updated continuously. The cantons prepare hazard 

maps of avalanches, f loods, fall processes and land-

slides and apply this knowledge in cantonal structure 
and communal land-use plans. The federal government 
supports the cantons in developing and updating the 
hazard maps. While such maps are available for almost 
the entire country, less progress has been made in 
their incorporation in spatial planning. In early 2018, 
hazard maps had been implemented in around 73% of 
the communal land-use plans. Natural drainage corri-
dors for extreme events have been secured through 
spatial planning only in isolated cases.

The federal government supports the cantons as part of 
programme agreements on maintaining and renewing 
protective structures, conserving protection forests  

(  Forest) and developing hazard and risk fundamen-
tals. Particularly expensive or ambitious undertakings 

Figure 48

Percentage of the population that lives in potential flood zones 

Around 20% of the Swiss population lives in regions that can be 
affected by floods. Around 1.7 million or roughly 30% of jobs are also 
located in these exact regions. Furthermore, around one-fourth of 
material assets (CHF 840 billion) are located in these regions. The 

percentage of the affected resident population varies greatly from 
canton to canton. The potential damage is correspondingly high in 
densely settled areas.

Sources: FOEN; FSO
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are subsidised through individual projects. In 2017, the 
federal government made CHF 221 million available for 
the measures under hydraulic engineering and forest 
legislation. Together with investments by cantons, 
communes and certain third parties, the total amount 
reached CHF 579 million. 

Since 2001, the federal government has coordinated 
its activities in the area of earthquake preparedness 

as part of a programme of measures (FOEN 2017g). It is 
responsible for earthquake monitoring, alerts and nat-
ural hazard and risk fundamentals. The federal gov-
ernment is also responsible for protecting its own 
buildings and facilities against earthquakes as well as 
for overseeing the implementation of measures, as the 
supervisory authority, in certain infrastructure areas. 

Measures for buildings and infrastructure (property 

protection) are also important to reduce their vulnera-
bility. Owners are responsible for ensuring that their 
buildings and structures are constructed using methods 
that take natural hazards into account. Cantonal prop-
erty insurers and associations make homeowners aware 
of the potential risks. Standards for earthquake- 

resistant construction methods are available and must 
be consistently taken into account. Insurance against 
earthquake damage exists only on a voluntary basis.

An additional task is warning, alerting and informing 

the population of impending natural hazard events. The 
competent federal authorities are working together on 
the OWARNA project to develop better prediction meth-
ods and on standardised warnings and alerts (  Info-
box “Major progress in prediction and warning”).

Switzerland was a key participant in the preparation 
of the UN World Conference in Sendai (2015), where 
the Sendai Framework for Disaster Risk Reduction 
2015–2030 was adopted. The federal government is 
working to ensure that the framework is implemented 
at the national and international levels. Switzerland’s 
integrated risk management approach is consistent 
with the Sendai Framework and allows risk-aware  
sustainable development.

Action required 

•  Managing natural hazards is a permanent task. 
Consequently, it is important to continue imple-
menting the integrated risk management approach 
on a consistent and comprehensive basis.

• The priority is to ensure the completion and peri-
odic update of hazard and risk fundamentals as 
well as their risk-based implementation in spatial 
planning by the cantons and communes. The 
growing risk of property spreading into hazard 
zones must be slowed. 

• Permanent monitoring of hazard processes must 
ensure that imminent dangers and general
changes in the hazard situation are recognised at 
an early stage. The warning system should be opti-
mised and further developed as part of OWARNA 
using new technology and research results. 

 

• One solution for better coverage of earthquake 
damage and claims management lies in coopera-
tion between the federal government, cantons 
and insurance companies.
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Major accident risks 

1 Federal Act of 7 October 1983 on the Protection of the Environment (Environment Protection Act, EPA), SR 814.01.

2 Ordinance of 27 February 1991 on Protection against Major Accidents (Major Accidents Ordinance, MAO), SR 814.012.

3 Federal Act of 22 June 1979 on Spatial Planning (Spatial Planning Act, SPA), SR 700.

4 Convention on the Transboundary Effects of Industrial Accidents of 17 March 1992, SR 0.814.04.

The hazard potential for major accidents has not changed 

in recent years. However, the risks are rising as a result 

of settlement development in the periphery of establish-

ments with a major accident potential. For the first time 

ever, the risks posed by hazardous goods transported on 

Swiss roads have been determined for the entire country.

Mandate

Article 10 of the Environment Protection Act (EPA)  and 
the Major Accidents Ordinance (MAO)  are intended to 
protect the population and the environment from the 
serious damage that could occur as a result of accidents 
at industrial establishments and in the transport or car-
riage of hazardous goods. In addition, establishment 
operators must take appropriate safety measures that 
comply with state-of-the-art safety technology.

1

2

Major accident risks must also be taken into consider-
ation when weighing all of the different interests 
involved in spatial planning in order to achieve the 
goal of the Spatial Planning Act (SPA) , i.e. protect res-
idential areas from harmful effects as much as possi-
ble. For that purpose, the Major Accidents Ordinance 
regulates the considerations that must be taken into 
account in local and regional land use plans. These 
considerations are also necessary when new buildings 
are constructed in already approved zones near to 
establishments.

3

At the international level too, Switzerland has commit-
ted to prevent industrial accidents with transboundary 
effects, lower the risks and minimise their consequences 
(Convention on the Transboundary Effects of Industrial 
Accidents  of the UN Economic Commission for Europe 
[UNECE]).

4

Hazard potentials and risks

In Switzerland, around 1,300 establishments working 
with hazardous chemicals or organisms are currently 
subject to the Major Accidents Ordinance. Of these, 158 

establishments have the potential to cause serious dam-
age in the event of a major accident and must submit and 
update a risk assessment (  Figure 49). This number 
has remained stable since 2000 (FOEN 2017h). The facil-
ities are distributed throughout Switzerland, but are 
concentrated in the industrialised areas around Geneva, 
Basel and Zurich as well as in the Central Plateau. In 
these urban centres, the settlement development is more 
advanced, and an increasingly larger number of humans 
live and work around establishments subject to the MAO. 
The damage potential has increased as a result.

In the case of hazardous goods transport on railways, 

the risk of damage to persons increased between 2011 
and 2014. However, it is considered acceptable on the 
entire railway network, in the sense of the Major Acci-
dent Ordinance. On the almost 1,700km of railways that 
have been subject to the Major Accidents Ordinance 
since 2014, a high risk in the transitional area between 
acceptable and unacceptable exists on around 130km. 
Since the last survey in 2011, the length of railway con-
cerned has nearly doubled (FOT 2015a) (  Figure 50). 
The causes lie in the increase in hazardous goods quan-
tity, population density and number of passenger trains.

In 2014, an analysis of the risks for the environment 

was carried out for the entire railway network for the 
first time ever (FOT 2015b). The result: Risks above an 
acceptable level exist for surface waters on 42km of 
railway and for groundwater on 10km. These sections 
must be examined in more detail with a risk assess-
ment so that measures can be developed.

The risks of transporting hazardous goods on roads 

were assessed for the entire road network for the first 
time ever in 2017. Unacceptable risks were found on 
8km of national roads (Federal Council 2017h). Apart 
from national roads (2,000km), not all roads (8,200km) 
subject to cantonal enforcement are included in a 
screening (FOEN 2017i).



B Implementation of environmental policy | Environment Switzerland 2018 149

1996 2001 2005 2009 2013 2017
0

500

1,000

1,500

2,000

2,500

3,000

N
um

be
r o

f e
st

ab
lis

hm
en

ts

Establishments required to carry out a risk assessment*

Establishments not required to carry out a risk assessment**

* 1996–2001: excluding 
 establishments with biological 
 risks; from 2005:
 improved data basis.

** 1996–2001: excluding establishments with biological risks 
 and extrapolated values, because the data was collected 
 in the form of units and not in the form of establishments; 
 from 2005: improved data basis. 

Source: Enforcement authorities responsible at canton and federal level

State: 

Trend: 

In 2017, 158 of the 1,227 establishments sub-
ject to the MAO were required to submit or 
update risk assessments. The number has 
decreased significantly after revision of the 
MAO, which is why the trend is assessed as 
positive. The total number of plants also 
decreased significantly. Accordingly, the goal 
of the revision has been achieved, which was 
for enforcement authorities to be able to focus 
more on the relevant establishments.

Figure 49

Industrial plants with a potential for extensive damage

The chart shows the establishments subject to the Major Accidents 
Ordinance (MAO). Around 12% of them have the potential to cause 
severe damage in the event of a major accident and must therefore 
submit and update a risk assessment. Plants required to carry out 

risk assessments are primarily chemical wholesalers, plants that 
produce chemical preparations and large sports facilities with high 
volumes of public traffic (swimming pools, ice skating rinks).

The risks were re-assessed in 2016 for the roughly 
11-km section where hazardous goods are transported 
on the Rhine. The risks are acceptable for persons, but 
they are unacceptable for the environment according 
to provisional assessment criteria II.

Since 2013, about 2,200km of high-pressure gas pipe-

lines and 250km of oil pipelines have been subject to 
the Major Accidents Ordinance. Pipeline system oper-
ators have started a network-wide screening of human 
and/or environmental risks and have submitted their 
reports to the supervisory authority (Federal Office of 
Energy) by the end of March 2018.

Outlook

Settlements will continue to expand in the future and 
lead locally to additional densification. Road and rail 
traffic will also increase (  Mobility). Consequently, 
more people may potentially be affected by major acci-

dents. This will be counteracted by better coordina-
tion between spatial planning and major accident pre-
vention.

Measures 

The revised Major Accidents Ordinance came into 
force at the federal level in 2015. The scope of applica-
tion was narrowed to steer enforcement more specifi-
cally toward the relevant facilities with great poten-
tial for accidents. Fewer plants are now subject to the 
ordinance and can be better controlled. The number of 
plants subject to the risk assessment requirement has 
nevertheless barely changed.

Since the revision, owners of establishments subject 

to the MAO have been explicitly required to take suit-
able safety precautions using a systematic and struc-
tured approach.
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Action required

• The basics and procedural practice for the coordina
tion of spatial planning with major accident preven
tion must be improved (revision of planning aids).

-
-

• New constructions which are exposed to a higher 
risk must be protected by measures against the 
potential negative effects caused by major accidents.

•  The environmental risks of transport routes and
pipeline systems must be appropriately reduced on 
the basis of the new cost-benefit approach in accord-
ance with the assessment criteria revised in 2018.

 

•  The risks of pipeline systems must be estimated 
and assessed and further safety measures for risk 
reduction must be evaluated and implemented.

•  In order to maintain the high degree of safety that 
has been achieved, the enforcement authorities of 
both the cantons and the federal government must 
rigorously implement operational controls in accord-
ance with the revised ordinance.

Figure 50

Risks arising for persons from the transport of hazardous goods by rail

Exceptional events (e.g. accidents) during the transportation of haz-
ardous goods can result in the release of toxic substances (major 
accidents). The risk is estimated based on the frequency and extent 
(number of dead and injured) of potential major accidents. Additional 
safety measures must necessarily be taken to safeguard against 

unacceptable risks. For risks in the transitional area between accept-
able and unacceptable, the enforcement authority decides for each 
route section whether the risk is acceptable or if additional safety 
measures need to be taken. 
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Trend: 

In 2014, there were no more routes with 
unacceptable risks. However, higher, slightly 
acceptable risks exist in urban agglomera-
tions (Geneva, Lausanne, Zurich-Altstetten 
and Olten). Therefore, the state is assessed 
as medium.
The railway lines identified in 2001 as pos-
ing an unacceptable risk to persons were 
eliminated within ten years thanks to an 
agreement between railway companies, 
federal authorities and the chemicals 
industry. However, due to the increasing 
density of development along railway instal-
lations, these risks are rising noticeably, as 
evidenced by the surveys conducted every 
few years. For this reason, the trend is 
assessed as unsatisfactory.

In 2016, economic associations, railroad companies and 
the federal government signed a joint declaration on 
reducing the risks of chlorine transport by rail.

The costs of the major accident prevention measures 
are borne by the owners of establishments in accord-
ance with the polluter-pays principle.
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Biosafety 

1 Federal Constitution of the Swiss Confederation of 18 April 1999, SR 101.

2 Ordinance of 10 September 2008 on the Handling of Organisms in the Environment (Release Ordinance, RO), SR 814.911.

3 Ordinance of 9 May 2012 on the Handling Organisms in Contained Systems (Containment Ordinance, CO), SR 814.912.

4 Cartagena Protocol on Biosafety to the Convention on Biological Diversity of 11 September 2003, SR 0.451.431.

5 Ordinance on the Transboundary Movements of Genetically Modified Organisms of 3 November 2004 (Cartagena Ordinance, CartO), SR 814.912.21.

Genetically modified, pathogenic and alien organisms 

are widely researched in Switzerland. To date, no seri-

ous incidents have occurred that put human beings, 

animals or the environment at risk. A moratorium pro-

hibits the use of genetically modified organisms 

(GMOs) in agriculture. Nevertheless, some GMOs are 

able to enter Switzerland in contaminated imported 

goods. The presence of GMOs in the environment is  

being monitored.

Mandate 

The federal government ensures that humans and the 
environment are protected against damage or nui-
sance and the misuse of gene technology (Federal Con-
stitution, FC ). This includes protecting the health and 
safety of humans, animals and the environment. The 
dignity of living beings must also be taken into 
account when handling reproductive and genetic 
material. In addition, the federal government promotes 
the sharing of information with the public and ensures 
that consumers retain their freedom of choice. 

1

There are potential risks inherent in handling geneti-
cally modified, pathogenic or alien organisms and 
their metabolic products and waste. Through various 
ordinances, the federal government has defined how 
people and the environment should be protected 
against such hazards and damage. The Release Ordi-
nance (RO)  governs the deliberate handling of organ-
isms in the environment, while the Containment Ordi-
nance (CO)  governs their handling in contained 
systems, such as those in laboratories, greenhouses or 
production facilities. 

2

3

4

5

especially for biological diversity and human health, 
during transboundary movements of GMOs.

The internationally binding Cartagena Protocol  gov-
erns the transport and handling of genetically modified 
organisms (GMOs) in the international environment. 
The Cartagena Ordinance (CartO)  transposes the proto-
col into Swiss law. It ensures appropriate protection, 

State

Switzerland is a top international location for biotech-
nology, especially in its urban areas, where research 

projects are widely pursued (  Figure 51). An 
extremely diverse range of organisms, from patho-
genic bacteria to transgenic mice, must be used to 
achieve technological progress in research, medicine 
and industry. Thanks to continuous awareness-rais-
ing, a culture of biosafety has developed over the last 
20 years, and no serious incidents of dangerous organ-
isms escaping have been recorded (FOEN 2016i).

The cultivation and processing of genetically modi-

fied plants (GM plants) in agriculture has been met 
with public opposition, which has created reservations 
in political circles as well. Since 2005, a moratorium 
has prohibited the cultivation of GMOs. In 2017, the 
moratorium was extended by parliament until 2021. 
Releases for research purposes are approved by fed-
eral authorities if they satisfy the statutory require-
ments. 

However, seeds from GM plants can enter the country 
as contaminants in conventional agricultural prod-

ucts because Switzerland cannot fully satisfy its own 
demand for agricultural products and depends on 
imports, which may come from countries in which GM 
plants are cultivated. In recent years, GM plants have 
been found only in isolated cases, and the percentage 
of plants tested positive has always been very low 
(below 2%) (  Figure 52).
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Figure 51

Research and development activities with genetically modified organisms (GMOs), pathogenic organisms (POs) and alien organisms

Activities in contained systems with genetically modified organisms, 
pathogenic organisms and, since 2013, alien organisms require noti-
fication or a license under the Containment Ordinance (CO). The 

number of new notifications of such activities submitted per year is a 
measure of Switzerland’s attractiveness as a location for research in 
the area of biotechnology. 

Outlook

In order to keep up with the rapid developments in bio-
technology and continue to control the risk of geneti-
cally modified, pathogenic or alien organisms, the 
legal situation must be continuously updated. A major 
challenge in the coming years will be to regulate new 
plant breeding methods. These are understood to 
include newly developed molecular biology methods 

that allow targeted modification of plant genetic mate-
rial without having to rely on traditional methods of 
genetic technology. The legal status of these new pro-
cedures has been the subject of discussions on both 
the national and international stage.

Measures 

The legal bases and instruments for ensuring biosafety 
are effective and efficient. For instance, in contained 

systems, measures must be taken according to the risk 
associated with the organisms used. The cantons over-
see their enforcement. Those who work with organ-
isms that have to be contained must notify the federal 
government of this.

Under the moratorium, the use of GMOs in agriculture 

is prohibited until 2021. Given the possibility of con-
tamination from imported goods, federal authorities 
nevertheless monitor for the presence of unintention-
ally released GMOs. This is done in collaboration with 
the cantons. Monitoring methods are continuously 
developed and adapted to the global situation with 
respect to the cultivation of GMOs. Moreover, federal 
authorities annually check whether products sold on 
the market, such as food, animal feed or seeds, comply 
with the law. 
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The Cartagena Ordinance (CartO) transposes the Carta-
gena Protocol into Swiss law and determines what infor-
mation must be presented to ensure that the required 
safety checks for the import of GMOs can be carried out. 

GM-negative plants GM-positive plants

Legend: In 2014, 0 of all 620 sampled plants were GM-positive.
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Trend: 

Because efforts to monitor GM plants began 
only in 2014, it is impossible to draw conclu-
sions on biosafety trends from the numbers.
The state of this indicator is not assessed. 
The data primarily depend on external fac-
tors such as the volume of GMO-contami-
nated products imported into Switzerland.

Figure 52

GM plants found along railway lines 

To ensure early recognition of possible damages caused by the pres-
ence of GMOs in the environment, the federal government developed 
an annual monitoring system particularly for genetically modified (GM) 

rapeseed along the SBB rail network (1,340km). For that purpose,  
30 randomly selected 1km-long sections of rail across Switzerland 
are surveyed for the presence of GM rapeseed.

Action required

• Biosafety in contained systems must continue to 
be ensured jointly with the cantons. It is vital to 
maintain and encourage the effective coopera-
tion currently in place.

•  Efforts to monitor genetically modified organ-
isms (GMOs) should continue and be further
developed.

 

• The environmental risks associated with the use 
of genetically modified, pathogenic or alien 
organisms should be given greater consideration 
in all sectors. 
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Chemicals

1 Federal Constitution of the Swiss Confederation of 18 April 1999, SR 101.

2 Federal Act of 15 December 2000 on Protection against Dangerous Substances and Preparations (Chemicals Act) (ChemA) SR 813.1.

3 Ordinance of 5 June 2015 on Protection against Dangerous Substances and Preparations (Chemicals Ordinance, ChemO), SR 813.11.

4 Montreal Protocol on Substances that Deplete the Ozone Layer of 16 September 1987, SR 0.814.021.

5 Stockholm Convention on Persistent Organic Pollutants of 22 May 2001 (POP Convention), SR 0.814.03.

6 Minamata Convention on Mercury of 10 October 2013, SR 0.814.82.

7 Vienna Convention for the Protection of the Ozone Layer of 22 March 1985, SR 0.814.02.

8  Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous Chemicals and Pesticides in International Trade  
of 10 September 1998, SR 0.916.21.

Chemicals are an important part of the Swiss economy 

and enable new developments. To avoid the negative ef-

fects of chemicals on the environment and public health, 

the federal government applies precautionary meas-

ures. Because knowledge of the harmful properties and 

risks of chemicals is continuously growing, regulatory 

measures must also be periodically adjusted. 

Mandate 

Under the Federal Constitution (FC) , the federal gov-
ernment is obligated to protect human health and the 
environment against the harmful effects of chemicals. 
Therefore, it has passed legislation governing market 
access and use of chemicals (Chemicals Act, ChemA ; 
Chemicals Ordinance, ChemO ).

1

2

3

Switzerland is a signatory to a number of international 
chemical agreements. These regulate the phasing out 
of the production and use of ozone-depleting sub-
stances (Montreal Protocol ) and persistent organic 
pollutants (Stockholm Convention ), the protection of 
human health and the environment against anthropo-
genic emissions and releases of mercury and mercury 
compounds (Minamata Convention ) as well as against 
the harmful effects of the depletion of the ozone layer 
(Vienna Convention ) and the notification require-
ments in the international trade of specific dangerous 
chemicals (Rotterdam Convention ). 

4

5

6

7

8

Switzerland works to ensure that the international 
agreements and standards are implemented (FOPH/
FSVO/FOAG/SECO/FOEN 2018). This is done also in 
view of the UN 2030 Agenda for Sustainable Develop-
ment, which sets goals for chemicals and health (Sus-
tainable Development Goals, SDGs 3.9 and 6.3) and for 
the handling of chemicals (SDG 12.4) (UN 2015).

State

Every day, people come into contact with chemical 
substances – from paint, cleaning products, fertilisers 
and plant protection products to furniture and smart-
phones. Chemical products and technologies make 
innovations in all areas of life possible. Approximately 
100,000 chemical substances are currently marketed 
and used around the world. In the last 100 years, 
worldwide production has increased 400 times over: 
from 1 million tonnes in 1930 to more than 400 million 
tonnes per year today.

Chemicals can present risks throughout their entire 
lifecycle – during production, use and disposal. Sub-
stances enter the environment in various ways, where 
they can negatively affect human health, ecosystems 
and biodiversity. Chemicals can enter waterbodies 
with the release of treated wastewater from indus-
trial processes or private households. Plant protection 
products or fertilisers can be leached out of soils or 
seep into the groundwater (  Biodiversity,  Water, 

 Soil). Metals, biocides and other organic substances 
are washed out from construction materials or every-
day objects used outdoors. Solvents enter the atmos-
phere from production facilities and industrial clean-
ing processes (  Air).

Outlook

The production of chemicals will increase sharply in 
the next decades, especially in the BRIICS countries of 
Brazil, Russia, India, Indonesia, China and South 
Africa (OECD 2012) (  Figure 53). As the global pro-

duction volume grows, the production sites will con-
tinue to be relocated from industrialised countries to 
emerging countries, where frequently less stringent 
chemical safety standards are applied. Multinational 
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companies are also responsible for applying the same 
high standards used in Switzerland and other OECD 
countries as broadly as possible.

Measures

For the safe handling of chemicals, it is the precaution-
ary principle that applies. The chemical strategy of the 
federal government lists 29 measures to ensure safety 
when handling chemicals (FOPH/FSVO/FOAG/SECO/
FOEN 2018). In addition, the strategy stipulates that  
the principles of green chemistry should be applied 
throughout the entire life cycle of a chemical and that 
the level of knowledge should be developed further. 

Biocides and plant protection products may be placed 
on the market only if they are authorised by federal 
authorities (Ordinance on Biocidal Products, OPB ; 
Plant Protection Product Ordinance, PSMV ). Produc-
ers and importers must demonstrate in their applica-
tion that the proposed use of the product does not 

1

2

1 Ordinance of 18 May 2005 on the Placing on the Market and Handling of Biocidal Products (Ordinance on Biocidal Products, OPB), SR 813.12.

2 Ordinance of 12 May 2010 on the Placing on the Market of Plant Protection Products (Ordinance on Plant Protection Product, PSMV), SR 916.161.

present an unacceptable risk for human health, non- 
target organisms and ecosystems. Product authorisa-
tions often include requirements aimed at reducing 
the risks to an acceptable level.

Despite these authorisation requirements, residues 
from plant protection products continue to be 
detected in waterbodies, and scientific knowledge of 
their effects on soil or biodiversity remains relatively 
limited. To halve the risks from plant protection prod-
ucts in the long term, the federal government adopted 
the Action Plan on Risk Reduction and Sustainable 

Use of Plant Protection Products in 2017. It contains 
measures for approval, application, implementation, 
consultation and research (Federal Council 2017d).

For all other chemicals that are subject to chemical 
legislation, it is the responsibility of the producers 

and importers to assess their hazards towards human 
health and the environment (Chemical Ordinance, 
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Figure 53

Chemicals production by world region (in sales), 2000–2050

The production volumes and economic significance of chemicals 
have shown strong growth for decades, which will continue accord-
ing to economic projections. The chart shows the development of 
traded chemicals worldwide, for OECD countries, BRIICS countries 

(Brazil, Russia, India, Indonesia, China and South Africa) and other 
countries (RoW, rest of the world) during the 2000–2050 period. 
Much stronger growth is expected in the coming decades in BRIICS 
and RoW countries than in OECD countries.
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ChemO ). If a substance presents an unacceptable risk, 
the federal government prohibits or limits its market 
introduction or use (  Infobox “Chemical safety: 
examples of international measures”). Using research 
on chemical safety in the areas of environment and 
health, the federal government fills knowledge gaps 
and attempts to recognise possible risks early on.

3

Federal authorities promote the safe handling of chem-
icals by providing information and supporting the 
cantons with enforcement aids. In addition, the public 
is given targeted information about the characteris-
tics and risks of particular substances.

Using facility inspections and market controls, the 
cantons, in collaboration with federal authorities, 
ensure that producers and occupational users respect 
their obligations under the provisions of chemical  
legislation.

At the international level, the federal government is 
involved in the further development of UN and UNECE 
chemical conventions as well as the OECD technical 
and scientific basics for testing and assessing chemi-
cals for their hazardous properties and risks. 

3 Ordinance of 5 June 2015 on Protection against Dangerous Substances and Preparations (Chemicals Ordinance, ChemO), SR 813.11.

At the UN level, a global strategy was developed in 
2006 for safe chemicals management around the world 
(SAICM, Strategic Approach to International Chemi-
cals Management). In addition to national authorities 
and international organisations, industry and non- 
governmental organisations are also involved in this 
process.

In the approval procedure for biocides, federal author-
ities work closely with EU authorities. Furthermore, 
Switzerland incorporates standards that have been 

harmonised globally and Europe-wide into its own 
chemical regulations (  View beyond the borders). 
This promotes uniform standards for protecting health 
and the environment and avoids trade barriers.

Chemical safety: examples of international measures

The prohibition of dangerous chemicals for humans 
and the environment has already achieved a number 
of sustainable, positive effects. For example, persis-
tent organic pollutants like polychlorinated biphe-

nyls (PCBs) and ozone-depleting substances such as 
chlorofluorocarbons (CFCs) have been withdrawn 
gradually from the market and replaced worldwide. 
Thanks to this measure, the ozone layer is now start-
ing to regenerate. Highly poisonous mercury in vari-
ous product groups, such as measuring devices, elec-
trical and electronic appliances, vehicles, biocides 
and plant protection products, has been prohibited 
in the EU and Switzerland. However, mercury 
releases remain a problem at the global level. For 

this reason, the Minamata Convention sets out global 
measures to reduce mercury emissions and limit
mercury trade and use.

 

Substitutes for certain problematic substances,  

such as particular hexavalent chromium com-

pounds (especially chromium trioxide and the acids 
formed from it), which are required in the galvanic 
industry, do not yet exist. The same applies also to 
perfluoroalkyl compounds, which are used in gal-
vanic processes, medical products, textiles, fire-fight-
ing foams and to produce fluoropolymers. Industry is 
responsible for finding substitute substances and 
alternative technologies so that these substances can 
be replaced in the long term.



B Implementation of environmental policy | Environment Switzerland 2018 158

View beyond the borders

The Globally Harmonized System for the Classifi-

cation and Labelling of Chemicals (GHS) was  
created at the UN level and implemented in the  
EU through the CLP Regulation (Classification, 
Labelling, and Packaging of Chemicals) for the 
classification, labelling and packaging of chemical 
substances and mixtures. Moreover, since 2007, 
the EU has achieved a high regulatory standard 
for chemical safety with the REACH (Registration, 
Evaluation, Authorisation and Restriction of
Chemicals) Regulation. Other OECD countries, 
such as the USA, Canada, Japan, South Korea and 
Switzerland have implemented the GHS and incor-
porated certain elements of REACH into their own 
regulations. Emerging countries with rapidly
growing chemical industries, such as Brazil, 
China, Thailand and Turkey, are in the process of 
introducing their own chemical regulations. They 
are basing these regulations to some degree on 
the EU provisions. Nevertheless, there are essen-

tial differences between the chemical regulations 
of different countries, which means that humans 
and the environment are not uniformly well pro-
tected and competitive distortions or trade barri-
ers can occur.

 

 

Action required 

• Emissions of plant protection products into the 
environment must be reduced substantially. The 
consistent implementation of the Action Plan on 
Risk Reduction and Sustainable Application of
Plant Protection Products should help to achieve 
this.

 

•  All parts of the chemical safety strategy formu-
lated in 2017 should be consistently implemented 
at the federal level.

•  Many chemical substances must be more rigor-
ously tested to detect dangerous characteristics 
and the potential risks of their use should be
clarified and assessed.

 

•  Especially dangerous and high-risk chemicals 
should be successively eliminated or replaced. 
This process must be consistently pursued.

•  A more advanced harmonisation of chemicals
regulations and greater cooperation between
countries are necessary. The OECD is a proven 
platform for such action.
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Waste and raw materials

1 Federal Act of 7 October 1983 on the Protection of the Environment (Environmental Protection Act, EPA), SR 814.01.

2 Ordinance of 4 December 2015 on the avoidance and disposal of waste (Abfallverordnung, VVEA), SR 814.600.

3 Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal of 22 March 1989 (including Annexes), SR 0.814.05.

In Switzerland about 80 to 90 million tonnes of waste 

are generated annually. Most of it consists of uncontam-

inated excavated materials and deconstruction materi-

als. Because of its high standard of living, Switzerland 

has one of the highest municipal solid waste volumes  

in the world, at 715kg of waste per person. Nearly 52%  

of it is recycled. To reduce the country’s high primary  

material consumption, the federal government wants  

all material and substance flows throughout the value 

chain – from raw material mining and product design to 

waste management – to be taken into account.

Mandate

In the Environmental Protection Act (EPA)  and the 
Ordinance on Waste Avoidance and Disposal (VVEA) , 
the federal government created the legal bases for pro-
tecting humans and the environment against the harm-
ful effects or nuisances of waste. It also adopted the 
goal of avoiding or recycling waste as much as possible. 

1

2

The polluter pays principle enshrined in the EPA is 
central to financing waste management: Whoever cre-
ates the waste must also pay for its disposal.

In the Green Economy Action Plan, the federal govern-
ment adopted the goal of continuing to promote the 
circular economy (FOEN 2013d). Secondary raw mate-
rials should be used increasingly, quantities of waste 
should be lowered and the consumption of raw materi-
als and energy for the production of products and  
services should be reduced. The UN 2030 Agenda for 
 Sustainable Development pursues the same goals (Sus-
tainable Development Goal, SDG 12.2) (UN 2015).

In the Report to the Federal Council on the Green Econ-
omy, various measures concerning raw materials were 
formulated as a further step for 2016–2019, in particular 
the development of bases for a waste avoidance concept, 
the preparation of reports on securing raw materials, 
and the reinforcement of the commodity sector’s envi-
ronmental responsibility (FOEN 2016b, swisstopo 2017).

As a party to the Basel Convention , Switzerland has 
committed to controlling exports and imports of dan-
gerous waste and enforcing the prohibition on exports 
to non-OECD countries.

3

Although it is not legally binding, Switzerland’s man-
date for managing waste and raw materials is also 
influenced by developments at the European level, in 
particular the so-called EU Circular Economy Package.

Raw material consumption 

Raw materials are goods obtained from resources that 
are either used as input factors in a production pro-
cess (e.g. wood) or used in their unprocessed form. A 
distinction is made between biotic raw materials, such 
as food and animal feed, and abiotic, such as mineral 
and metallic raw materials. Both end up to some degree 
as waste after use and can be reintroduced into the 
economic cycle as secondary raw materials after treat-
ment.

Without doubt, Switzerland has a high level of raw 

material consumption, which can be seen in the very 
high municipal solid waste volume of 715kg per capita 
and year. The reason for this is the high per capita 
income and the substantial consumption associated 
with it. About 75% of the environmental impact from 
the supply of raw materials occurs abroad because of 
the high level of imports (FOEN 2018a) (  Challenge 
environmental impact abroad). 

In Switzerland, about 60 to 70 million tonnes of a wide 
range of building materials are used annually in con-
struction (building construction and civil and under-
ground engineering). Concrete clearly dominates the 
annual material f low, with a primary inflow of about 
40 million tonnes per year. The second largest volume 
is gravel and sand used in road construction and infra-
structure networks, which amount to an annual quan-
tity of around 6.3 million tonnes (EMPA 2016). 
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Much of this raw material can be reintroduced into the 
material cycle after use (urban mining). For instance, 
the volume of deconstruction materials from construc-
tion in Switzerland (building construction and civil and 
underground engineering) in 2015 was about 17 million 
tonnes, which amounted to nearly one-fourth of the 
required raw material input. About three-fourths of the 
annual volume of deconstruction material is reintro-
duced into the economic cycle as secondary raw mate-

rials (EMPA 2016). 

Moreover, the report read by the Federal Council in 
early December 2017 concerning the Swiss supply of 

non-energy mineral raw materials provided an over-
view of the sources, availability and challenges of min-
eral raw materials (gravel, sand, cement raw materials) 
in Switzerland (swisstopo 2017). In particular, the devel-
opment of harmonised basic data on mineral raw mate-
rials and the replacement of primary raw materials with 
secondary raw materials, where economically and envi-
ronmentally appropriate, should be promoted. 

Waste generation 

Overall, Switzerland generates about 80 to 90 million 
tonnes of waste annually, and it is a fair assumption 
that the total quantity will continue to rise in the future  

Figure 54

How much waste does Switzerland produce?

In addition to large quantities of excavated materials (57 million tonnes), 
construction activity generates about 16.8 million tonnes of decon-
struction material annually, of which a large portion is recycled. 
Municipal solid waste comes in third place: In 2017, it totalled  
6.1 million tonnes. At 5.7 million tonnes, the quantity of biogenic  
waste is only slightly less. The potential for recycling biogenic waste  

(fermenting, composting) is particularly considerable. Hazardous 
waste arises largely from environmental protection measures, such 
as the remediation of contaminated sites or the purification of 
exhaust air and wastewater. As a result, the quantity of hazardous 
waste may increase regardless of the economic situation.

Source: FOEN
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(FOEN 2016j) (  Figure 54). 84% of the waste is decon-

struction materials and excavated materials. Around 
70% of the deconstruction materials are recycled because 
they are valuable secondary materials (  Figure 55). 75% 
of excavated materials are recycled. This involves mainly 
backfilling sites where materials have been removed  
(e.g. gravel pits) and making changes to the terrain. 

The quantity of deconstruction materials from build-
ing construction and civil and underground engineer-
ing that is currently landfilled or incinerated in waste 
incineration plants (WIPs) amounts to over 5 million 
tonnes, which is still rather substantial. Building 
material recycling can be further optimised from a 
qualitative perspective as well. One challenge that 
must be met is eliminating pollutants from decon-

struction materials, such as asbestos or organic pol-
lutants like polychlorinated biphenyls (PCBs). 

In Switzerland, around 6 million tonnes of municipal 

solid waste is generated annually. This includes waste 
from households, office buildings, small businesses, 
yards and gardens as well as from public waste bins. 
Due to economic growth and rising prosperity, con-
sumption has increased steadily. Parallel to this devel-
opment, the per capita quantity of waste, which was 
659kg in 2000, rose to 715kg in 2016. This makes Swit-
zerland one of the highest waste producers in Europe  
(  View beyond the borders). While the quantity of 
municipal solid waste incinerated in WIPs remained 
stable, the percentage of recycled waste increased 
(2016: 52%) (  Figure 56). 

Figure 55

Composition of deconstruction material 

Construction activity, which accounts for 65% of the excavated 
materials and 19% of the deconstruction material, generates the 
largest share of the quantity of waste in Switzerland (  Figure 54). 
However, about 70% of this quantity can be recycled. The most dif-

ficult fractions to recycle are mixed rubble and excavated asphalt. 
The growing quantity of deconstruction material requires intensive 
efforts to exploit their recycling potential. Ultimately, some 30% of 
deconstruction material such as mixed rubble is landfilled.

Source: FOEN
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The composition of the waste that ends in bin bags has 
changed significantly in the last decade. While the per-
centages of iron, paper or cardboard have continued to 
decrease, two types of waste have increased: Composite 

packaging grew from 4% in 2001/02 to nearly 6% in 
2012 and biogenic waste increased from 28% to around 
33% in the same period (FOEN 2014e). More than half of 
the food thrown out in bin bags was still edible (  Info-
box “Food waste”). The total quantity of annually gener-
ated biogenic waste (i.e. wood waste, food waste, agri-
cultural waste, dry sewage sludge) amounts to about  
5.7 million tonnes (FOEN 2019b).

Waste disposal

In addition to waste generation and waste composi-
tion, environmentally sound waste disposal is also 
very important. For instance, in Switzerland, untreated, 
combustible municipal solid waste is no longer land-
filled in order to protect the groundwater and the cli-
mate. Likewise, non-recyclable combustible hazardous 
waste must be incinerated in a suitable manner.

Switzerland has an excellent waste disposal infrastruc-
ture. Its 30 waste incineration plants (WIPs) turn the 
waste into energy, make it possible to recover metals, and 
are equipped with effective waste air purification sys-
tems. Biogenic waste is recycled into energy and materi-
als in over 350 biogas and composting plants as well as 
in around 60 biomass power plants. Special incineration 
plants and chemical-physical processes are available  
for hazardous waste. Commercial plants also make an 
essential contribution (cement plants, chemical industry 
plants). Non-recyclable waste is stored in state-of-the-art 
landfills. At present, mainly excavated and deconstruc-
tion materials are landfilled, which total nearly 20 mil-
lion tonnes per year (Schneider 2017).

According to estimates of waste streams and average dis-
posal prices, total waste disposal costs in Switzerland 
amount to good CHF 3 billion per year. Of this amount, 
the costs of municipal solid waste disposal total around 
CHF 660 million per year, while the costs of deconstruc-
tion material disposal are about CHF 780 million per year 
(without excavated materials). The costs of industrial 
and hazardous waste amount to CHF 810 million per year, 
while the costs of sewage sludge come to CHF 90 million 
per year. Separate collection also generates an expendi-
ture of about CHF 800 million. 

Outlook

The consumption trend looks as if it will continue to 
rise with economic growth in the future. If consump-
tion is not decoupled from waste generation, waste vol-
umes will continue to rise as well. Rising consumption 

can be attributed to technological advances, social 

changes and trends (new products), an increasingly 
quicker succession of product generations, faster 
changing fashion trends (fast fashion), low-price 

strategies and extensive product lines. The OECD’s 
Environmental Performance Review for Switzerland in 
2017 criticised these environmentally negative growth 
trends and demanded greater responsibility from pro-
ducers and greater awareness-raising of consumers 
(OECD 2017). Moreover, digitalisation will increasingly 
determine waste and raw material policy as well as 
innovation and recycling technologies. 

Food waste

The term “food waste” refers to all food that is lost 
or discarded along the entire value chain from 
field to fork. A total of about 2.5 million tonnes of 
food waste is generated in Switzerland annually. 
Per capita, the quantity of food waste is estimated 
at 300kg per year. A large portion of the food that 
is wasted is considered avoidable. 

The federal government calculates the quantities 
of food waste in Switzerland in collaboration with 

the sectors concerned. The goal is to develop
effective strategies and measures for an optimal use 
of materials and energy. An example in the area  
of gastronomy: Federal authorities supported the 
“United Against Waste” industry initiative in
developing a food waste reduction coaching and 
professional development service. The process anal-
ysis shows that food losses were reduced in partic-
ipating companies by 30% to 75% using simple 
measures.
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Measures 

Swiss waste management is a well-coordinated system 
between the Confederation, cantons, communes, com-
mercial recycling organisations and waste disposal 
companies. The cantons are responsible for disposing 

of municipal solid waste. The communes play a support-
ive role in implementing environmentally-friendly dis-
posal measures because they collect the polluter-pays 
fees and organise collection points and separate collec-
tions. WIPs are operated by communal associations. 

Commercial recycling organisations and private dis
posal companies are also key players.

-

The polluter pays principle is widely applied. The dis-
posal of municipal solid waste is financed by the 
refuse bag fee and the basic fee. For particular waste 
streams (glass, batteries, PET or electronic devices), 
there are additional financing strategies. The cost of 
deconstruction material disposal is transferred to new 
construction projects.
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Incinerated and landfilled municipal solid waste:

State: 

Trend: 

The relatively high quantity of waste is today in terms of waste dis-
posal no longer a major environmental burden. (Energy consumption 
and pollutant emissions from waste incineration plants have been 
reduced substantially in Switzerland by applying high waste manage-
ment standards and through technical measures.) However, the quan-
tity does indicate that resource consumption in Switzerland is still very 
high. For this reason, the state is rated poor. Since a decrease is 
desirable, the slight increase must be seen as dissatisfactory. 

Separately collected municipal solid waste (for recycling):

State: 

Trend: 

The recycling rate has doubled in the last 20 years. Today, more than 
half of municipal solid waste is collected separately. Although sepa-
rate collection in Switzerland could be further optimised in certain 
areas, such as in biogenic waste, plastics or batteries, it is on the 
whole at a very high level. Therefore, the state and trend are assessed 
as good and positive, respectively.

Figure 56

Municipal solid waste

Ideally, the largest possible amount of municipal solid waste should 
be collected separately (for recycling) and reused as secondary raw 

materials. This can reduce the consumption of primary raw materials 
and save energy.
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In the Report to the Federal Council on the Green 

Economy, federal authorities seek to make sure, in col-
laboration with industry, that waste is avoided as 
much as possible and that open material cycles are 
closed (e.g. phosphorus cycle,  Infobox “Phosphorus 
recycling”) in the area of waste and raw materials 
(FOEN 2016b). Targeted recycling should make it pos-
sible to obtain as many important secondary raw mate-
rials as possible from waste and reintroduce them into 
the economic cycle. The federal government intends to 
develop a waste avoidance strategy with the cantons 
and the business community in order to reduce waste 
generation in the future.

Federal authorities support research projects in an 
effort to promote innovation in the recovery of raw 
materials. These include a project for slag processing 
that may achieve a substantially higher recovery of 
various metals from WIP slag. Another example is the 
recovery of phosphorus from waste water and sewage 
sludge. 

In a broadly supported dialogue process, known as the 
Resource Trialogue, political, government, economic 
and social actors developed eleven pioneering guide-
lines for further development of Switzerland’s waste 
and resource sector (Resource Trialogue 2017b).

At the international level, Switzerland has launched a 
Mobile Phone Partnership Initiative and a Partnership 
on Computing Equipment, as part of the Basel Conven-

tion, to promote sustainable management of mobile 

telephones and computers that are no longer in use. 

Phosphorus recycling

Based on current knowledge, a sufficient natural 
supply of phosphate is available in the medium 
term. Switzerland imports a net amount of about 
10,000 tonnes of phosphorus every year, espe-
cially in the form of mineral fertiliser (4,200 
tonnes), but also for use in animal feed and food. 
However, imported phosphorus fertiliser does not 
always comply with the statutory threshold values. 
Depending on the source, it may be fairly polluted 
with heavy metals like uranium and especially 
cadmium. These heavy metals accumulate in the 
soil. Therefore, preventive action is required to 
avoid potential environmental and health prob-
lems in the long term. In addition, environmental 
and social standards are violated in some regions 
of the world where phosphate is mined.

Switzerland could cover its own phosphorus needs 
if it were to close the material cycle. The impetus 
for this was provided by the Ordinance on Waste 
Avoidance and Disposal (VVEA), which came into 
force in 2016. It stipulates that phosphorus must 
be reclaimed from wastewater, sewage sludge or 

ashes and recycled starting in 2026. Recycled fer-
tiliser can be produced from nutrients obtained in 
this way.

Various innovative phosphorus recycling proce-

dures already exist. It is not yet clear which ones 
will become established, as all of them have advan-
tages and disadvantages. 
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View beyond the borders

Switzerland may be considered the world’s recy-
cling champion, but it is also a leader in waste 

quantity. While municipal solid waste totalled 
603kg per capita in 1990, it rose to 715kg per cap-
ita by 2016. When compared to other OECD coun-
tries, Switzerland comes in third place. Only con-
sumers in the USA and Denmark produce more 
waste per capita (OECD 2017). At the same time, 
recycling has increased: Today, 52% of municipal 
solid waste is recycled. 

Various activities are being carried out with 
respect to the circular economy, especially in 
Europe. Switzerland also has adopted this topic as 
part of its Green Economy Action Plan and taken 
an important step by passing the Ordinance on 

Waste Avoidance and Disposal (VVEA), which at 
least matches the regulatory standard of the EU 
(especially in the differentiation of disposal types, 
permit and reporting requirements, and rules for 
various types of landfills) (FOEN 2017j).

As regards EU methodologies and implementation 
plans for resource efficiency and waste avoid-

ance, Switzerland is focusing on the following key 
areas: It is banking on customised solutions that 
are in practice accepted by the parties concerned. 
In other areas, such as in phosphorus recycling 
and the extensive recovery of non-ferrous metals 
from incineration residues, Switzerland is already 
in a leading the way. At the same time, it is impor-
tant to keep a close eye on developments at the EU 

level, in areas like used electrical and electronic 
appliances and packaging, especially plastic pack-
aging, in order to maintain comparable standards 
and promote innovations.

In 2016, the federal government ratified the Minamata 

Convention  on the reduction of mercury emissions. 
On the international stage, Switzerland also partici-
pates in an OECD working group with the goal of 
strengthening cooperation in resource and waste 
management. As part of its involvement in the EU Net-
work for the Implementation and Enforcement of 

Environmental Law (IMPEL), Switzerland has stepped 
up its efforts to fight against illegal waste exports. 

1

1 Minamata Convention on Mercury of 10 October 2013, SR 0.814.82.
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Action required

• In view of the high environmental impact caused 
by rising consumption, waste avoidance strategies 
and concepts for optimising the circular economy 
will be more crucial in future. For that purpose, the 
federal government is developing the principles of 
a waste avoidance strategy. To substantially reduce 
the quantity of waste, measures will be required
throughout the entire product life cycle, such as
designing sustainable products, engaging in envi-
ronmentally conscious consumption, avoiding food 
waste and closing open material cycles.

 
 

•  In the future, producers, consumers and other
actors should bear greater responsibility for the
environmental effects of products over their entire 
lifecycle (eco-design, proper use, repairability and 
longevity of products).

 
 

•  To close more material cycles, federal authorities 
intend to increase the acceptance of secondary raw 
materials – in particular in the construction sector: 
To achieve this, the relevant regulations and stand-
ards will need to be adapted and information plat-
forms and standards will need to be promoted.  
Voluntary sector solutions play a central role.

•  The potential for avoiding and better recycling bio
genic waste must be exploited more.

-

•  In view of the increasing international competition 
for Earth’s scarce resources, secondary resources 
should be developed and used to help conserve the 
Earth’s natural resources in a sustainable manner, 
which would ensure that natural resources are 
available for current and future generations.

•  Global developments and problems in the area of 
waste (e.g. nanowaste) need to be proactively identi-
fied. International conventions, such as the Basel 
Convention, must be further developed based on the 
findings. Switzerland participates in these efforts 
as a party to the Basel convention, among others.

•  The current digitalisation movement offers new 
opportunities for the circular economy. For instance, 
information about the qualities and quantities of 
recyclable waste can be compiled and made avail
able to users to make higher quality recycling pos
sible. The environmental impact of recycling pro
cesses can be reduced in this way. 

-
-
-
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Contaminated sites 

1 Ordinance of 26 August 1998 on the Remediation of Polluted Sites (Contaminated Sites Ordinance, CSO), SR 814.680.

Contaminated sites are listed in registers that are freely 

accessible to the public. More than half of the investiga-

tions have been completed and 1,000 sites have been re-

mediated. Collaboration between the federal authorities 

and cantons is going well and work is on track. The reme-

diation of the three major hazardous waste landfills in 

Monthey, Bonfol and Kölliken are completed. However, 

there are still around 3,000 sites that need to be remedi-

ated, including several large landfills.

Mandate

Waste in the soil and subsoil threatens groundwater, 
surface waters, soil and air. Under the Contaminated 
Sites Ordinance (CSO) , these natural resources should 
be protected and conserved. Contaminated sites must 
be remediated if they lead to harmful effects or nui-
sances for humans and the environment or if there is a 
real danger of such effects occurring. 

1

State

Former landfills or polluted industrial sites are the 
result of past waste management. At the time, society 
was not yet aware of the consequences. Shooting 
ranges or accidents have also left their traces in many 
soils. Switzerland has about 38,000 sites polluted by 

waste, roughly 10% of which are so-called contami-

nated sites. These contaminated sites pose a risk for 
humans and the environment and must be remediated 
(FOEN 2015g, 2015h) (  Figure 57).

Contaminated sites are recorded in registers that are 
freely accessible to the public. Some 1,000 of the esti-
mated 4,000 contaminated sites have been remedi-
ated. In most cases, the remediation work involves 
excavation and disposal using thermal treatment, soil 
washing and/or redeposition. On-site measures, such 
as installing safeguards or microbiological processes, 
were carried out at only one-fifth of the sites. Remedi-
ation is underway at most of the sites that require it 

State: 

Trend: 

Of the almost 16,000 sites needing in- 
vestigation, the authorities were able to 
investigate and classify around 10,000 by 
the end of 2017. Of these, no further meas-
ures were necessary at nearly three-fourths 
of them. About 800 sites require periodic 
monitoring and almost 2,000 sites proved to 
be contaminated and require remediation. A 
comparison between the year 2017 and the 
year 2010 shows that the number of sites 
awaiting investigation has fallen significantly. 
Therefore, the state and trend are assessed 
as good and positive, respectively.

No harmful or unwanted effects

Requiring monitoring

Requiring neither monitoring nor remediation

Requiring remediation

Requiring investigation

5%

2010

26%

3%

59%

7%

19%

2%

2017

16%

5%

58%

Source: FOEN

Figure 57

Polluted sites

Substances that are dangerous for the environment can enter the 
environment from landfills, industrial plants or accident sites. In 
Switzerland, there are around 38,000 of such polluted sites, and 

some of them need to be assessed to determine if they need to be 
remediated. All investigations should be completed by 2025.
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Trend: 

More than 1,000 contaminated sites – includ-
ing major hazardous sites such as the landfills 
in Kölliken, Bonfol and Monthey (Pont Rouge 
landfill) – have already been remediated. 
However, there are still around 3,000 contam-
inated sites awaiting remediation. For that 
reason, the current state is assessed as 
medium.
Every year new and sometimes very compre-
hensive remediation work is begun, thanks in 
part to the Confederation’s OCRCS subsi-
dies. The trend is therefore considered posi-
tive.

Figure 58

Status of remediation of contaminated sites

Work on remediating the contaminated sites that represent an acute 
risk for protected resources like groundwater, surface waters, soil or 

air has been initiated almost everywhere. All sites should be remedi-
ated by 2040. 

Polluted sites over karst groundwater –  

a special challenge for the investigation and 

assessment of danger

Karst covers 20% of the national territory and sup-
plies 20% of households with drinking water. Karst 
is especially prevalent along the Jurassic Arc, where 
many metal-processing plants were once located and 
numerous companies in the watch industry are still 
operating today. A lot of these sites need to be inves-
tigated because the companies used highly toxic 

chlorinated hydrocarbons (CHCs) as solvents until 
the early 1990s. A total of about 5,400 contaminated 
sites are located over groundwater bodies in karst 
areas.

Karst rock is created when calcium comes into con-
tact with rainwater. The rock erodes, resulting in 

 funnel-shaped sinkholes, cavities, fissures or trough-
shaped formations. Rainwater f lows through this 
network of fissures and drains underground. Because 
the water is not filtered in this process, pollutants can 
be carried over great distances, and the pollution 
level of the groundwater varies widely. The impact of 
one polluted site on water quality is therefore very 
difficult to estimate, and traditional methods cannot 
be used to evaluate the pollution.

For that reason, federal authorities conducted the 
ChloroKarst research project from 2014 to mid-2018. 
It revealed the methods that can be used to investi-
gate the karst area and the way in which sites can be 
assessed for their risk to karst groundwater. The 
results were made public in a publication and an 
enforcement aid (FOEN 2018e, 2018f).
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urgently (  Figure 58). Work has been completed at 
the Pont Rouge landfill in Monthey and the large Bon-
fol and Kölliken hazardous waste landfills.

Nearly two-thirds of the polluted sites are located in 
the Central Plateau and its border regions, where there 
are 1.9 sites per square kilometre. The Jura has 1.2 
sites and the Alps only 0.3 sites per square kilometre. 
This regional distribution reflects the settlement den-
sity and the varying intensity of economic activities.

Pollutants can leach from landfilled waste, industrial 
and accident sites or shooting ranges into ground- 

water. This is the main risk associated with contami-
nated sites in Switzerland. The reason is that 60% of 
the polluted sites are located in water protection areas, 
i.e. above useable or used groundwater bodies. 

Outlook

Current legislation should ensure that no new contami-
nated sites are created, with the exception of unpredict-
able events like accidents. The execution of polluted 
sites management will be concluded in the near future.

Measures

Polluted sites are processed in steps: The registers of 
polluted sites are prepared; all investigations should 
be completed by 2025; and all required remediation 
work should be completed by 2040.

The federal government contributes funds for the 
investigation, monitoring and remediation of certain 
contaminated sites. The OCRCS  Fund, which is financed 
by a charge for the deposit of waste in a landfill, pro-
vides up to CHF 40 million each year. 

1

Planning and implementing investigations and reme-
diation activities are the responsibility of the cantons, 

which are required to submit their plans and list of 
priorities to the federal authorities. The collaboration 
between the Confederation and cantons has proven to 
be effective, as has the step-by-step approach. Many 
sites are already remediated, and the measures are 
showing their effect.

1 Ordinance of 26 September 2008 on the Charge for the Remediation of Contaminated Sites (OCRCS), SR 814.681.

The Contaminated Sites Ordinance is continuously 
being updated to reflect state-of-the-art knowledge. If, 
for example, new toxicological knowledge becomes 
available, the federal government must adapt the limit 
values set out in the Ordinance. 

The remediation work must also be based on state-of-
the-art knowledge, which requires qualified experts. 

Federal authorities support the cantons with enforce-
ment aids, which harmonise enforcement throughout 
the country (  Infobox “Polluted sites over karst 
groundwater – a special challenge for the investiga-
tion and assessment of danger”).

Action required

• The cantons still have to remediate around 3,000 
contaminated sites. Several large projects are 
scheduled in the next few years: One example is 
the La Pila landfill at Hauterive (Canton of Fri-
bourg), which contains municipal solid waste, 
construction waste and industrial waste. It is 
leaking dioxin-like polychlorinated biphenyls
(PCBs), which have contaminated sediments and 
fish in the Sarine River. 

 

•  New scientific knowledge on the spread and 
effects of pollutants must be taken into account 
for both known pollutants and those that are now 
receiving attention, such as perfluorinated ten-
sides (PFTs).
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Elektrosmog 

1 Federal Act of 7 October 1983 on the Protection of the Environment (Environmental Protection Act EPA), SR 814.01.

2 Verordnung vom 23. Dezember 1999 über den Schutz vor nichtionisierender Strahlung (NISV), SR 814.710.

Every year, the data volume transmitted over mobile com-

munication networks doubles. Competition is fierce in 

liberalised electricity markets and electricity’s share of 

the energy supply mix is increasing. Overall, the popula-

tion’s exposure to electrosmog is likely to rise further. 

Representative data and sufficient knowledge of the ex-

tent of the exposure and its effects on health are lacking. 

The federal government intends to fill these knowledge 

gaps.

Mandate

Under the Environmental Protection Act (EPA) , humans 
and the environment should be protected against 
harmful or disturbing non-ionising radiation. Radiation 
emissions should be limited as much as possible.

1

In the Ordinance on Protection against Non-Ionising 
Radiation (NISV) , the federal government adopted the 
precautionary principle and set limit values for fixed 
installations (  View beyond the borders).

2

State

Non-ionising radiation – better known as electrosmog – 
is a general term for all technologically produced elec-
trical and magnetic fields. 

Sources of low-frequency radiation are electrical 
wires, overhead lines of railways and electrical appli-
ances in households. Although the electricity con-
sumption of railways increased by 19% between 2000 
and 2017 and remaining types of consumption by 11% 
(SFOE 2018a) (  Figure 59), the limit values specified 
in the NISV are only reached or exceeded in very 
exceptional cases in the immediate vicinity of instal-
lations that emit radiation. 

The main sources of high-frequency radiation are 
mobile communications antennas and mobile phones. 
While every new generation of devices has shown a 
reduction in radiation, the data volume has doubled 
every year (OFCOM 2018) (  Figure 60). The resulting 
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Trend:  

As a result of fiercer competition on liberal-
ised electricity markets, the volume of trans-
mitted electricity is rising faster than elec-
tricity consumption: While the volume of 
transmitted electricity has increased 4.4-
fold in the past fifty years, electricity con-
sumption has only increased 3.6-fold during 
the same period. The resulting increase in 
the load of the existing electricity networks 
also means an increase in electrosmog in  
the immediate vicinity of electricity-carrying 
installations. However, detailed surveys on 
the impact of this development on local pop-
ulations have not been carried out. For that 
reason, the trend cannot be evaluated.

Figure 59

Electricity transmission

Wherever electricity is produced, transported and consumed, elec-
tric and magnetic fields are unavoidable by-products. The higher the 

current, the stronger the magnetic field.
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increase in exposure has yet to be assessed. Other 
sources, however, are radio broadcasts, radio relay sys-
tems, cordless telephones and wireless local area net-
works (WLANs). The limit values for fixed antennas 
are not exceeded in this case either. Exposure is gen-
erally higher in urban than in rural areas, and highest 
in public transport systems. A person’s level of expo-
sure to high frequency radiation mainly depends on 
the extent of their use of mobile services (  Infobox 
“Everyday radiation exposure”).

Impacts

It has not been conclusively determined whether 
non-ionising radiation below the limit value harms 
health in the long term. The World Health Organisation 
(WHO) classifies low-frequency magnetic fields and 
high-frequency radiation as potentially carcinogenic. 
Moreover, electrosensitive people feel that their health 
or well-being is harmed by electrosmog. To date, there 
are no recognised medical diagnostic criteria.

Nearby mobile communications antennas or high volt-
age lines can also reduce the value of properties 

because their radiation is perceived as a risk.

Outlook

According to the Federal Council’s Digital Switzerland 
Strategy, Switzerland should make consistent use of 
digitalisation (Federal Council 2016g). This requires 
the constant availability of mobile services and there-
fore a further expansion of the wireless infrastruc-
ture. Given this development and the rising share of 
electricity in energy consumption, it must be assumed 
that electrosmog will continue to increase.

Yet, the Federal Council’s strategy also offers opportu-
nities: The lowest possible radiation exposure could 
become a criterion in the planning process for improv-
ing technologies and building new infrastructures.
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Trend:  

Mobile communication plays a crucial role in 
the digitalisation of society and the world of 
work. This (initial) state is given and there-
fore cannot be evaluated from an environ-
mental perspective.
The level of exposure to high-frequency radi-
ation in the public space is still relatively  
low. However, the volume of data transmitted  
via mobile communications has risen sharply 
in the past few years: The current rate of 
increase is equivalent to almost a doubling of 
the volume each year. This development is 
expected to persist for the next few years, 
which will in turn give rise to an increase in 
the level of exposure to high-frequency radi-
ation in the public space. The change in the 
level of exposure to mobile communication 
radiation has not yet been assessed. For that 
reason, the trend cannot be evaluated.

Figure 60

Volume of mobile communication data

Mobile phone networks are not only used to transmit phone calls, 
they are also being increasingly used to transmit data. In Switzer-
land, data transmission increased sharply following the introduction 

of smartphones. The greater the volume of transmitted data (e.g. 
videos, music, games, e-mails, apps), the more antennas and higher 
transmitting power are required. 
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Measures

The Ordinance on Protection against Non-Ionising 

Radiation (NISV) sets limit values for the maximum 
radiation from fixed installations, such as mobile radio 
antennas. Federal and cantonal authorities consist-
ently apply enforcement measures to ensure compli-
ance with NISV provisions. 

Under the new Act on Protection against Dangerous 

Non-Ionising Radiation and Noise (NISSG)  the federal 
government can, in the future, prohibit devices such 
as powerful laser pointers or require people who oper-
ate medical devices to receive training first.

1

The federal government also promotes research and 
established a non-ionising radiation advisory group 
(BERENIS) in 2014. It reviews scientific work in order 
to recognise potential health risks early on.

In addition, federal and cantonal authorities raise pub-
lic awareness by publishing fact sheets on how to use 
devices at home as well as information brochures 
(FOPH 2016, SAEFL 2005).

1 Bundesgesetz über den Schutz vor Gefährdungen durch nichtionisierende Strahlung und Schall (NISSG), SR 15.084.

Everyday radiation exposure

To record everyday exposure to high-frequency radi-
ation, test subjects are fitted with so-called expo-
simeters. These devices measure the radiation from 
mobile communication networks, mobile phones or 
WLANs while the test subjects go about their daily 
business.

For example, the exposure of 115 test subjects was 
recorded in 2016 on behalf of the Office for Waste, 
Water, Energy and Air (AWEL) of the Canton of 
Zurich (AWEL 2016). The most important finding: 
Their exposure was well below the limit values. It 

was highest in public transport facilities, while the 
lowest values were measured at home and in schools. 
The majority of the exposure comes from mobile 

communication (base stations and mobile phones). 
Radio broadcasts and WLANs are lower sources. 

The calculation of brain exposure is an interesting 
feature of this study: For people who use their mobile 
phones frequently, telephone conversations are 
responsible for the lion’s share of the brain’s expo
sure to radiation. Mobile communication base sta
tions account for only a small share. 

-
-
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Action required 

• The federal government adopts the precautionary 
principle as regards the limit values in the Ordi-
nance on Protection against Non-Ionising Radia-
tion (NISV). This protective strategy should be
continued. 

 

• The technological potential must be exploited: 
Network operators and installation owners
should ensure that their mobile communication 
services and power grid infrastructures emit as 
little radiation as possible.

 

• To date, science has been unable to demonstrate 
any connection between everyday radiation expo-
sure levels and health risks. Targeted research 
needs to be conducted in order to fill in the 
knowledge gaps about the long-term effects.

• The population’s exposure level must be better 
known. In 2015, the Federal Council presented a 
strategy for national monitoring of electromag-
netic fields (Federal Council 2015c). Data already 
collected at the cantonal level could be pooled as 
part of this strategy.

View beyond the borders

Most European countries, including Switzerland, 
apply the recommendations of the World Health 
Organisation (WHO) when assessing the harm 
caused by non-ionising radiation (NIR). Switzer-
land is one of the few countries that has also set 
legally binding precautionary limit values. They 
are about 10 times stricter for mobile communica-
tion installations and about 100 times stricter for 
high voltage power lines than the WHO recom-
mendations. Similar regulations exist in Italy, 
Luxembourg and Belgium.



B Implementation of environmental policy | Environment Switzerland 2018 176

International environmental policy

1 Federal Constitution of the Swiss Confederation of 18 April 1999, SR 101.

2 Convention on Environmental Impact Assessment in a Transboundary Context of 10 September 1997 (Espoo Convention), SR 0.814.06.

3  Convention on Access to Information, Public Participation in Decision-making and Access to Justice in Environmental Matters of  
25 June 1998 (Aarhus Convention), SR 0.814.07.

4 Convention on the Transboundary Effects of Industrial Accidents of 19 April 2000, SR 0.814.04.

Switzerland cannot effectively protect its environment 

without international cooperation in many areas, be-

cause many environmental problems, such as air pollu-

tion, do not recognise borders. International environ-

mental policy is therefore a key component of Swiss 

foreign policy. The focus is on strengthening global 

framework conditions for protecting the environment 

and on further developing and implementing inter- 

national environmental agreements.

International environmental policy is one of Switzer-
land’s foreign policy priorities that is enshrined in the 
Federal Constitution (Art. 54)  and set out in the Fed-
eral Council’s foreign policy strategy (Federal Council 
2016h).

1

International conventions and agreements 

The federal government actively takes part in the devel-
opment and advancement of international agreements 
and participates in their implementation as a contract-
ing party. Some of the most important are the Frame-
work Convention on Climate Change, the Kyoto Protocol 
and the Paris Climate Agreement (  Climate), the Con-
vention on Biological Diversity (  Biodiversity), and the 
agreements and protocols for the environmentally-sus-
tainable management of hazardous waste and chemi-
cals (  Chemicals,  Waste and raw materials), trans-
boundary air pollution (  Air) and transboundary 
waterbodies (  Water). 

Moreover, Switzerland is represented in other environ-
mentally-related conventions, such as in the areas of 
environmental impact assessment (Espoo Convention) , 
access to information, public participation and access 
to justice (Aarhus Convention) , and transboundary 
industrial accidents (Convention on the Transboundary 
Effects of Industrial Accidents  of the UN Economic 
Commission for Europe [UNECE]). 

2

3

4

Reinforcement of global framework conditions  

for environmental protection 

Despite numerous conventions and institutions, cur-
rent policies are lacking institutional framework con-
ditions necessary to effectively ensure the protection 
of the global environment. For this reason, Switzer-
land advocates for stronger international environ-

mental governance in an effort to promote a compre-
hensive, coherent, effective and efficient international 
environmental regime. It supports the UN Environ-

ment Programme (UNEP) and works in the UNEP 
Assembly to ensure that UNEP effectively assumes its 
coordinating role within the UN system and is able to 
formulate environmental policy goals, strategies and 
policies at the global level. 

The federal government is actively engaged in increas-
ing cooperation and exploiting synergies in the imple-

mentation of multilateral environmental conventions 

that address the same issues. In fact, Switzerland ini-
tiated a process aimed at strengthening synergies in 
the areas of chemicals and waste in 2006 already. Fur-
thermore, it supports the development of coherent gov-
ernance under the various agreements on the conser-
vation and sustainable use of biodiversity with a view 
to enabling synergetic, cross-sectoral implementation 
of the respective conventions.

The 2030 Agenda for Sustainable Development is an 
important milestone for sustainable development, and 
therefore also for the protection of the global environment. 
The goals formulated by the UN currently form the glob-
ally applicable framework for overcoming the major chal-
lenges facing the world – extreme poverty, climate change, 
destruction of the environment and related effects, such 
as the extinction of species or health crises (UN 2015)  
(  Infobox “2030 Agenda and SDGs” in the chapter Plane-
tary boundaries). The environmentally-related goals are 
therefore also part of Swiss environmental policy.
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To achieve effective environmental protection, other 
international policy areas, such as development coop-

eration or international trade and economic policy, 

must give due consideration to environmental con-
cerns. Accordingly, international collaboration must 
also ensure that the positive effects of its measures on 
the environment are promoted and the negative conse-
quences are avoided (Federal Council 2016i). It is also 
important for free trade agreements to include provi-
sions that effectively protect the environment in part-
ner countries. In this regard, the OECD recommends a 
systemic analysis of the environmental consequences 
of free trade agreements (OECD 2017). Switzerland 
participates in initiatives for a green economy and a 
sustainable international financial system. The fed-
eral government is particularly committed to develop-
ing international ecological guidelines for the com-
modity sector (  Challenge environmental impact 
abroad).

International environmental finance 

The federal government supports the implementation 
of international environmental goals in developing 
countries. Under federal environmental policy, the 
Confederation contributes to international environ-

mental funds that support bilateral and multilateral 
projects. For instance, the federal government made 
available CHF 147.83 million as part of the 2015–2018 
“Global Environment” framework credit. Much more 
funding comes from the “International Cooperation” 
framework credits under development and foreign 
trade policy for projects that contribute to environ-
mental and climate protection. 

Public funds alone will not be able to cover the finan-
cial requirements of global environmental protection. 
To generate more private investments, national and 
international framework conditions need to be appro-
priately adjusted. For example, environmental factors 
and risks should be increasingly integrated in finan-

cial market policy and investments should be encour-
aged that contribute to environmental and climate 
protection (Federal Council 2017i) (  Infobox “How 
financing and investment decisions affect the envi-
ronment” in the chapter Challenge environmental 
impact abroad). Likewise, the OECD recommends that 

Swiss Export Risk Insurance should be more strongly 
focused on environmental aspects (OECD 2017).

Relations between Switzerland and the EU 

The federal government advocates for framework con-
ditions that allow the sustainable use of natural 
resources in Europe. As a full member of the European 

Environment Agency (EEA), the Confederation partic-
ipates in the publication of the European Environment 
Report and in active information exchanges in the 
agency’s areas of concern. 

Switzerland has already largely harmonised its envi-

ronmental legislation with EU environmental legisla-
tion in many areas. Various bilateral agreements have 
an indirect link to the environment. Since 1999, the 
Agreement on Air Transport contains provisions gov-
erning noise emissions from aircraft. Under the Agree-
ment on the Carriage of Goods and Passengers by 
Road and Rail, the federal government increases 
heavy vehicle charges and promotes rail use for 
freight. More-over, the federal government is work-
ing with the EU on linking their emissions trading 
schemes. An agreement to that effect was signed 
with the EU on 23 November 2017.
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Many environmental impacts such as greenhouse gas emissions, biodiversity 
loss and soil sealing are complex and cannot be eliminated by simple, isolated 
measures. Nutrition, mobility and housing systems are responsible for most of 
the environmental effects in Switzerland. To achieve the ideal of a sustainable 
and intact living space, these three systems must be transformed. Opportunities 
for this may lie particularly in digitalisation, the systematic promotion of social 
and technological innovations, international cooperation and reinforcement of 
the precautionary principle. 

1 Federal Constitution of the Swiss Confederation of 18 April 1999, SR 101.

The Swiss Confederation is committed to the sustain-

able conservation of its natural resources – as stated 
in the Federal Constitution (FC)1 (  Planetary bounda-
ries). The federal government is guided by the ideal of 
an intact living space in which the renewal potential 
of natural resources remains fully available to current 
and future generations (FOEN 2016k). In the past, 
environmental policy has achieved advances toward 
this goal in Switzerland. For instance, Swiss lakes and 
rivers are cleaner today than they were a few decades 
ago, air pollution has decreased significantly, and the 
number of contaminated sites needing remediation is 
falling steadily.

Remaining challenges

Tremendous challenges still remain in many areas of 
the environment. Greenhouse gas emissions in Swit-

zerland decreased by 10% between 1990 and 2016, but 
serious efforts are still required if they are to be 
reduced by 50% compared to 1990 by 2030 (Paris Cli-
mate Agreement). Nitrogen-containing pollutants are 
carried by air to ecosystems where they cause consid-
erable damage and are an important factor in species 
loss. Soil sealing destroys soil fertility and biodiver-
sity, while the growth of settlement areas diminishes 
landscape qualities. Both consumption and use of raw 

materials continue to rise, subject to economic trends. 
Domestically, this results in increasing quantities of 
waste, among other adverse effects. Finally, in Swit-
zerland, every seventh person (1.1 million people) is 
exposed to harmful or disturbing noise where they 
live and the associated health costs and lost property 
value are estimated in the billions. 
At the global level, the planetary boundaries show 

Quelle: BFS
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where today’s biggest challenges lie for the environ-
ment (Rockström et al. 2009) (  Planetary bounda-
ries). The combined conclusions of scientific analyses 
from many different areas of the Earth sciences make 
it abundantly clear that the critical limits must not be 
exceeded if the natural processes that are vital to life 
are to be preserved. Biodiversity, climate change, 
water use, and the phosphorus and nitrogen cycle have 
already reached a critical stage that harbours great 
risks and uncertainties. Knowledge on the planetary 
boundaries was incorporated into the Sustainable Devel-

opment Goals (  Infobox “2030 Agenda and SDGs” in the 
chapter Planetary boundaries) and into Switzerland’s 
Sustainable Development Strategy, which was harmo-
nised with these goals (Federal Council 2016a). The 
action areas in Switzerland’s Sustainable Development 
Strategy are all closely connected to the state of the envi-
ronment – either because they cause environmental 
impacts or are affected by these impacts.

Systemic environmental impacts

Today, environmental problems involving simple rela-
tionships between isolatable causes and clearly
defined effects have been largely brought under con-
trol by environmental policy. A typical example is the 
successful reduction of lake pollution caused by phos-
phates from detergents. Complex environmental prob-
lems, however, still pose a major challenge. They can-
not be neatly isolated, and their solutions often require 
collaboration across multiple sectors or countries. The 
impacts may have diverse causes or be explained by 
inadequately exploited synergies with other policy 
areas. Increasing complexity and interlinking also 
make environmental problems and their (global) con-
sequences harder to predict. As a result, the focus is 
increasingly placed on so-called systemic risks (Renn 
2014).

 

Nutrition, housing and mobility are responsible for a 
total of two-thirds of all environmental impacts that 
Swiss final demand generates domestically and abroad 
(Jungbluth et al. 2011, FOEN 2018a). All three areas can 
only be understood as systems with complex interac-

tions between numerous supply and demand factors, 
which are also interrelated (  Excursus: system view). 

Among the environmental impacts of these systems, 
greenhouse gas emissions as well as soil use and its 
associated effects on biodiversity are especially 
noticeable (  Main pressures and impacts in Switzer-
land). Soil is a resource that is required for most social 
and economic activities; it cannot be replaced. Sealed 
soil not only loses its fertility, but also causes the total 
loss of biodiversity in many instances. 

System change required 

After a comprehensive analysis of environmental indi-
cators and in consideration of the progress made with 
respect to policy goals, the European Environment 
Agency (EEA) concludes that it is unlikely that environ-
mental measures alone, or commercial or technology- 
based efficiency improvements, will be enough to 
achieve the goals of the European Union (EU) for  
the year 2050. Instead, fundamental changes must be 
made to production and consumption systems (EEA 
2015a). While working on the sixth Global Environ-
ment Outlook (GEO-6), the official advisory panel of 
the United Nations Economic Commission for Europe 
(UNECE) also concluded that environmental policy 
measures or economic and technological efficiency 
gains alone will not suffice to achieve the sustainabil-
ity goals. To remain within the planetary boundaries 
(Rockström et al. 2009), experts estimate that a funda-
mental transformation of energy, nutrition, mobility-

systems and urban systems will be necessary, accom-
panied by substantial changes in prevailing practices, 
technologies, policies and lifestyles.

To drastically lower the environmental impacts of 
nutrition, housing and mobility – for instance in the 
areas of climate and soil – climate and spatial planning 
policy must work together with policymakers in other 
areas towards reorganising the nutrition, housing and 
mobility systems. A change is only possible if addi-
tional transformative forces from research and science, 
commerce and civil society also participate (  Table 1).

Transformation across three levels 

Transformations can be understood as the interaction of 
forces on three hierarchical levels (Geels 2002, UBA 
2015b, Geels et al. 2017) (  Figure 61).
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Actors (Key words) Leverage effects Options for federal action 

Research institutions:
• “technological progress”
• “inventiveness” 

•  Resource efficiency 
•  Low-impact technologies
•  Energy efficiency
•  Production and storage of renewable 

energies 

•  Promotion of technology 
•  Efficiency regulations
•  Standards
•  Technology assessment
•  Know-how and technology transfer from 

science to business 

Business and finance:
• “the market decides”
• “healthy competition”

•  Corporate social responsibility
•  Focusing on fundamental environmental 

impacts along the value chain 
•  Efficiency improvements 
•  Start-ups for sustainability (sharing, 

upcycling, etc.)
•  Avoiding unsustainable investments 

•  (Target) dialogues and agreements 
•  Cost reflective pricing, pricing for ecological 

scarcity, incentive taxes, mobility pricing, 
CO2 levy

•  Incentive systems to promote eco-innova-
tions, green investments and sustainable 
business models 

•  Raising the visibility and profile of solution 
approaches (campaigns, trade fairs, 
contests, etc.)

•  Product information for consumers 
•  Sustainable public procurement (role model) 

Civil society:
• “ways of living” 
• “engagement”

•  Individual consumer demand (lifestyles, 
sufficiency)

•  Social movements (environmental  
organisations, etc.)

•  Local initiatives (contract farming,  
ecological housing, urban gardening, etc.)

• Information sharing
•  Transfer of know-how on efficient resource 

management across all educational levels 
•  Networking
• Elimination of disadvantages (e.g. for non- 

motorised transport)
•  Promotion (pilot projects, contests, financial 

support)

Public sector:
• “regulation” 
•  “role model function”

•  Investments (transport infrastructure,  
energy supply, green infrastructure)

•  Resource efficiency 
•  Low-impact technologies
•  Energy efficiency
•  Spatial planning policy 
•  Start-up programme (Green New Deal)

• Creation of legal framework conditions 
•  Provision of financing instruments (funds)
•  Participation (stakeholder inclusion)
•  Sustainable public procurement (role model)

Table 1

Transformative forces for a system change 

Trends like economic growth, migration, demographics, 
dominant sets of values and events like crises or sharp 
swings in oil prices must be established at the lowest 
level, which is called the “global situation” (sociotechni-
cal landscape). What these influential factors have in 
common is that while they themselves can be very diffi-
cult to influence, they also release forces that create win-
dows of opportunity for change at the higher levels. The 
“prevailing system” (“regime”) at the middle level con-
sists of a network of producers, users, suppliers, research-
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ers, social groups, investors, authorities and other actors 
who jointly define the means by which social problems 
should be solved (democratic processes, cooperation, 
market mechanisms, etc.). In doing so, they are not 
guided solely by the global situation. When windows of 
opportunity arise, they transform innovations from the 
highest level of “niches” into new key components of the 
prevailing regime. Social and technological pioneers test 
radical innovations within the framework of protected 
niches that are decoupled from dominant system forces. 

The development of innovative, quickly scalable technol-
ogies and social innovations from the niches should be 
promoted or their market entry should be supported.  
As a pre-condition, they must satisfy high qualitative 
demands so that they can effectively reduce environmen-
tal impacts. This requires a clear target framework and 
rigorous progress monitoring. 

Opportunities for environmental policy 

The systemic nature of current environmental prob-
lems poses new challenges for environmental policy, 
but also offers a number of opportunities: 

Internationality: A large portion of the environmental 
impacts occur abroad. Examples are climate change, 
the transport of air pollutants, natural habitat loss due 
to the expansion of agricultural production areas (e.g. 
for palm oil), overfishing in oceans or raw material 
extraction using exploitative methods. As a result, 
international environmental policy, economic cooper-
ation and development cooperation are gaining in 
importance (  International environmental policy). 

Integration of environmental policy: Existing sec-
toral policies in environmentally relevant areas (cli-
mate, biodiversity, air pollution control, etc.) must be 
more closely coordinated. Environmental issues must 
become a more integral part of financial, economic, 
transport, spatial planning, agricultural or energy 

Figure 61

General model for sustainability transformations in consideration of the various levels (multi-level perspective)

Source: Geels et al. 2017
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policies. 

Reinforcement of the precautionary principle: The 
precautionary principle is used to address uncertain-
ties about the causes, interactions and consequences 
of environmental impacts. According to this principle, 
environmental impacts should be avoided even when 
there is (still) no absolute certainty of any causal rela-
tionship. In this way, irreversible damage and high fol-
low-up costs can be avoided (Knoepfel et al. 2010). To 
proactively recognise systemic environmental risks, it 
is crucial to observe and analyse changes in the global 
situation (e.g. value changes, digitalisation or other 
technological innovations). But strong fluctuations in 
raw material prices or the emergence of crises in far-
off countries may also have unforeseeable consequences 
at the level of the political, economic and social sys-
tem. 

Innovations: Up until now, Swiss environmental poli-
cy’s interaction with technological and social innova-
tions has been mainly restricted to environmental 
research and technology promotion, which is specifi-
cally pursued by institutions such as Innosuisse 
through its environmental technology promotion, the 
Technology Fund, the Swiss National Science Founda-
tion, which promotes specific projects, and the 
National Research Programmes. In this way, the fed-
eral government already supports the development of 
new environmentally-friendly processes and products 
and their marketability. The types of collaboration and 
the actors involved in these projects are extremely 
diverse. However, support is not only given to individ-
ual research projects, but also to resource-efficiency 
consulting for companies. While government actors 
support local innovations at the communal level, such 
as in food production or housing, by making areas 
available for that purpose or designating specific 
areas from development zones, such innovations have 
been rather scarce at the federal and cantonal levels 
up to now. That is why experience sharing between 
cities, cantons and federal authorities is extremely 
important in order to enable rather than hinder future-
proof forms of mobility, such as in transport infra-
structure planning. The stronger emphasis on niche 
innovations from business and society is another 

essential tool in the environmental policy toolbox and 
plays an important role in providing additional stimu-
lus for the necessary changes in production and con-
sumption systems. 

Digitalisation: Digitalisation and other technological 
developments are closely tied to the economy and con-
sumption. They not only contribute to greater energy 
and resource efficiency, but also enable new forms of 
consumption and production. Nevertheless, some tech-
nological developments can cause a rise in demand for 
limited raw materials (e.g. rare earths for high-tech 
products). Environmental and economic policies can 
and must take advantage of technological change to 
bring Switzerland’s footprint in line with the plane-
tary boundaries. Digitalisation can help reduce the 
consumption of natural resources, materials and 
energy and increase efficiency at all levels. At the 
same time, transfer mechanisms can be initiated as 
new instruments and processes for business and soci-
ety are developed and implemented. The public sector 
also profits from digitalisation because digital appli-
cations, for example, can make it possible for both fed-
eral and cantonal authorities to benefit from common 
data bases and evaluation methods, which may help 
achieve efficiency gains in enforcement. For that pur-
pose, it will be necessary to track and help shape 
international digitalisation efforts (e.g. as part of the 
Copernicus Earth Observation Programme) so that 
comparable standards can be maintained and innova-
tions promoted.
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Acronyms

AGROSCOPE
Swiss research into agriculture, nutrition and the environment

ARE 
Federal Office for Spatial Development (since 2000, fromerly FOSP)

BDM
Biodiversity Monitoring Switzerland

CLRTAP
Convention on Long-Range Transboundary Air Pollution

CPI
Consumer Price Index

DDPS
Department of Defence, Civil Protection and Sport

DETEC 
Department of the Environment, Transport,  
Energy and Communications

EEA 
European Environment Agency

EMIS
Swiss National Emission Information System

EMPA
Swiss Federal Laboratories for Materials Science and Technology

ESPOP
Annual Population Statistics (1981–2010). Starting in 2011, ESPOP 
was fully replaced by STATPOP.

EU 
European Union

FAO 
Food and Agriculture Organization of the United Nations

FOAG 
Federal Office for Agriculture

FOCA
Federal Office of Civil Aviation

FOEN 
Federal Office for the Environment (since 2006, formerly SAEFL)

FOH
Federal Office for Housing

FOSP
Federal Office for Spatial Development (ARE since 2000)

FOT
Federal Office of Transport 

FSO 
Federal Statistical Office

ILNM 
Federal Inventory of Landscapes and Natural  
Monuments of National Importance

IPCC
Intergovernmental Panel on Climate Change

LABES
The Landscape Monitoring Switzerland programme

METEOSWISS 
Federal Office of Meteorology and Climatology

NA
National accounts

NABEL
National Air Pollution Monitoring Network 

NABO
National Soil Monitoring Network

NAQUA 
National Groundwater Monitoring Network

NAWA
National Surface Water Quality Monitoring  
Programme

NFI 
Swiss National Forest Inventory

OECD 
Organisation for Economic Co-operation and Development

OFCOM 
Federal Office of Communications

SAEFL
Swiss Agency for the Environment,  
Forests and Landscape (FOEN since 2006) 

SFOE 
Swiss Federal Office of Energy
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SFU
Swiss Farmers’ Union

sonBASE
GIS noise database

STATPOP
Population and Households Statistics 

UNO/UN
United Nations Organization

UNECE 
United Nations Economic Commission for Europe

UNEP 
United Nations Environment Programme

UNESCO 
United Nations Educational, Scientific and Cultural Organization

WHO 
World Health Organisation

WSL 
Swiss Federal Institute for Forest, Snow and Landscape Research

WWF
World Wide Fund For Nature
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Page 8
Former “Escher-Wyss” industrial site in Zurich (ZH).

Page 21
Rockfall protection netting above the Nufenen Pass road (VS).

Pages 28/29
Meltwater flowing from the upper Theodul Glacier (VS).

Pages 36/37
Playhouse in the communal allotment garden in front of an 
industrial building in Zurich’s District 4 (ZH).

Page 43
Greenhouse with rainwater harvesting pond in the foreground and 
municipal waste incineration plant in the background, Hinwil (ZH).

Page 52
Grape harvest in the Lavaux vineyards at Saint Saphorin (VD).

Pages 66/67
Soundproofing facade for a building complex with 88 apartments  
on the highway at Le Mont-sur-Lausannce (VD).

Page 75
Exit from the panorama lift, which carries tourists to the  
Mechsee-Frutt ski resort (OW).

Pages 80/81
Settlements in Bern seen from Muri (BE).

Pages 88/89
Traffic on the pass road at Nufenen Pass (VS).

Page 96
Glacier covers for protection against sunlight, upper Theodul Glacier, 
Furggsattel Glacier lift, Zermatt (VS).

Pages 102/103
Griessee retaining wall above Nufenen Pass (VS).

Pages 110/111
View from Ins over farmlands toward the Bernese Oberland (BE).

Page 120
Steam exhaust at the Port of Birsfelden on the Rhine (BL).

Pages 128/129
Wind power plants and reservoir at Nufenen Pass/Griessee (VS).

Page 134
A municipal beekeeper at work on the roof of the “Marriott” Hotel  
in Zurich (ZH).

Page 143
Vegetable greenhouse of a small-scale farmer at the Piano di 
Magadino (TI).

Page 152
Soil and gravel depot at the recycling plant at Grandson (VD).

Page 163
Temporarily stored PET for further processing at the recycling plant 
at Grandson (VD).

Page 171
Forestry work in the city forest on Zurich’s Üetliberg (ZH).

Pages 178/179
Greenhouse for lettuce in the Zurich Oberland at Hinwil (ZH).

Pages 186/187
Avalanche barriers above the Parsenn lift in Davos (GR).
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