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Data sources

(s) A statistical institution

(F)  An official institution within the field in question

A research institute

An interest group

(O Data from several sources, cannot be attributed to any

one category, or this attribution is not relevant

Data acquisition methods

@ Random sampling, systematic monitoring network or
full survey covering the entire country or canton

Pragmatically defined monitoring network, i.e. covering
“typical circumstances” and all regions and situations
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be attributed to any one category, or this attribution is
not relevant
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Environment Switzerland 2011

Foreword

The environment concerns us all. It not only meets our needs for raw materials,
energy and nutrition, it also provides us with space for recreation and leisure.
Hence it contributes to the attractiveness and, ultimately also, the prosperity of our
country. For this reason, reliable and transparent information about the environ-
ment is crucial, not least as a basis for political debate. This publication contributes
to the availability of such information.

As was the case for the 2007 and 2009 editions, the “Environment Switzerland
2011” report was compiled jointly by the Federal Office for the Environment and
the Federal Statistical Office. It provides a systematic overview of the state and
development of the environment in Switzerland and demonstrates, in particular,
the impact of our lifestyle on the environment. The report also takes stock of the
measures already taken to improve the quality of the environment and identifies
areas in which action is currently being taken. Part III “Switzerland in the inter-
national context” enables us to compare the progress made on environmental is-
sues in Switzerland with that in other European countries.

One thing emerges clearly from reading this environmental report: the state
of the environment in Switzerland cannot be summed up in a single word. The
encouraging success stories of recent years contrast sharply with the serious en-
vironmental problems that remain to be resolved.

In October 2010, the Federal Council set the course for the creation of a greener
economy and strengthened the resolve to improve the conditions necessary to in-
creaseresource efficiencyin production and consumption. Thiswill alsoreduce the
pressure onthe environment, for example through the creation of incentives for the
conservation of resources and the promotion of environmentally sound economic
activities. Such a strategy will benefit both the environment and the economy.

2 L
y.;

Bruno Oberle, Director Jirg Marti, Director

Federal Office for the Environment Federal Statistical Office



Overview

The report “Environment Switzerland 2011”, which was compiled jointly by the
Federal Office for the Environment (FOEN) and the Federal Statistical Office (Fso),
provides an overview of the current state of the environment in our country.

Overall, it may be noted that considerable progress has been achieved in the
area of environmental protection in recent decades. For example, pollution by
heavy metals, dioxins, polychlorinated biphenyls (PCB) and persistent organic
pollutants (POPs) has decreased. The ambient air quality standards for most air
pollutants are complied with in Switzerland today and the quality of both surface
waters and the groundwater is generally good. Thanks to the implementation of
the Montreal Protocol, which was signed in 1987, the ozone layer is recovering and
should regain its pre-1980 state around 2060. The remediation of contaminated sites
and the drawing up of the natural hazard maps are proceeding apace. A nature
discovery park and two regional nature parks were recently awarded the park
label and 14 other parks were added to the list of candidates for the label. Such
parks should contribute to ensuring better protection for habitats and landscapes.
A look beyond the borders of Switzerland (» Part IIl “Switzerland in the interna-
tional context”) confirms that Switzerland is performing well on environmental
issues compared with other European countries. For example, at 11 %, organic
farming accounts for a relatively high proportion of farming in Switzerland.

However, all of these success stories should not distract us from the fact that
the situation in Switzerland is far from perfect when it comes to the environment.
As the report also shows, much of the aforementioned progress — for example the
improvements in air and water quality — was achieved before the turn of the mil-
lennium and the situation has not changed considerably since then. For example,
the ambient air quality standards for particulate matter (PM10), ozone (O;) and
nitrogen dioxide (NO,) are still being exceeded by a substantial margin and the
level of micropollutants in lakes and rivers remains problematic.

With regard to climate change — an environmental problem that has been the
focusof considerable public attention inrecent years—there are no successesworthy
of mention to report from the Swiss perspective. The volume of greenhouse gases
emitted year on year has stagnated since 1990, the base year of the Kyoto Protocol,
could only be reduced marginally. The purchase of foreign emissions certificates
willbe necessary, therefore, to enable ustoachieve our Kyototarget. The main source
of greenhouse gas emissionsis the burning of fossil fuels: while the consumption of
heating fuelshasdeclined by 23 % since 19go, motor fuel consumption increased by
over 15 % over the same period. On average, the temperature in Switzerland is 1.8 °C
warmer thanitwasingyo andthisriseintemperature hashad correspondingeffects
on flora and fauna, the hydrological regime and water management, tourism, agri-
culture and forestry, and on the health of the population.

Stagnation can also be observed in relation to the conservation of biodiversity.
It has not yet been possible to halt the loss of animal and plant species and the
decline in their habitats. There are many reasons for this. In particular, the frag-
mentation of the landscape, a phenomenon associated with rising mobility, the
increasing need for residential, industrial and commercial space, and, as a result
of this, the sealing of soils, urban sprawl and intensive agriculture all contribute
to the impairment of ecosystems.

However, it has been possible to decelerate some of these developments in
recent years —for example, urban sprawl, the rises in energy consumption and the
increase in the volume of municipal solid waste (MSW) incinerated (this does not
apply to the total volume of MSW, however). Hence, the pressure they exert on the
environment is not growing quite as strongly as it was a few years ago. It is still
increasing, however.

Environment Switzerland 2011
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Environmental pollution does not usually come to a halt at national borders,
as pollutants can be transported by air or water and as product components, and
thus cause damage in areas far removed from their location of origin. Similarly,
production-related environmental impacts do not necessarily arise where a product
isultimately consumed or used. Therefore the production of consumer goods, their
production methods and our consumption habits have environmental impacts
abroad. These have gained in importance as a result of the constant rise in imports.
In 2008, almost 70 % of Switzerland’s resource requirements were covered by im-
ports and the trend is an upward one.

Like the two preceding editions, the “Environment Switzerland 2011” report
presents an ambivalent picture of the state of the environment. Encouraging suc-
cesses contrast sharply with serious ongoing environmental problems. Naturally,
the question arises as to how these problems will be resolved. This report provides
an overview of measures that have already been taken and measures that are
planned with a view to improving the quality of the environment. In addition, the
FOEN provides an insight into its ongoing activities in the section entitled “Stocktak-
ing of environmental policy implementation” (» Part I) and identifies under the
heading “Current developments” areas of activity that will occupy us in the years
to come.



Introduction

The purpose of the Environment Switzerland reports is to
provide clear and accessible information about the state of
the environment and its development as required by Swiss
law (Federal Constitution, the Environmental Protection
Act and the Federal Statistics Act). The reporting is based
on appropriate, reliable and relevant information and on
validated official data. The information presented in the
Environment Switzerland reports can be used as a basis for
environmental and sectoral policy debate.

Structure of the report

The “Environment Switzerland 2011” report is divided into
three parts: “Stocktaking of environmental policy imple-
mentation” (PartI), “State of the environment” (PartII) and
“Switzerland in the international context” (Part III). This
seventh report in the Environment Switzerland series con-
tains an assessment of Swiss environmental policy, and its
target readership includes both decision-makers and mem-
bers of the general public who are interested in environ-
mental issues. More detailed information, for example
about the data and indicators used in the report, is avail-
able on the internet.

Conceptual framework and
methodological principles
The approach taken in this edition of Environment Switzer-
land is similar to that adopted in the 2007 and 2009 reports
which, in turn, were based on the standardised European
DPSIR model.! Thus, in addition to the “pure” environmen-
tal topics, the report also explores the main human activi-
ties that influence the environment.

Experts from the federal Swiss administration were
involved in the selection of the indicators and compilation
of the texts.

Evaluation of the information in the diagrams
The information provided in the diagrams was evaluated
with the help of pictograms (» front page flap). Each picto-
gram indicates the state of the environment and the devel-
opment trend for the topic in question. Thus, the salient
findings of the report can be identified at a glance. The
evaluations were conducted on the basis of objectives
enshrined in legislation or established in plans of action.
Uniform criteria were defined at the outset to enable the
systematic and transparent evaluation of the diagrams
throughout.

The state of the environment in the different areas con-
sidered was assessed on the basis of the average of the last
three years’ available data of relevance to the objective in
question. A four-level evaluation scale was applied:

1 DPSIR: Driving forces, Pressures, State, Impacts, Responses.

o good state: objective attained;
o adequate state: objective almost attained;
o poor state: objective not attained;
o impossible to evaluate: no objective defined or insufhi-
cient data available.
The development trends presented here refer to a period
of ten years up to the last year, for which data were avail-
able and are assessed in terms of the objective in question.
The development trends were also evaluated on a four-
level assessment scale:
o positive trend: marked development toward the objective;
o stable trend: little or no change;
o negative trend: marked development away from the
objective;
o no evaluation possible: no objective defined or insufficient
data available.
The indicators presented in this report are generally based
on the data available up to the end of 2010.
Since some figures have been rounded up or down,
their sums may differ from the totals stated.

Environment Switzerland 2011



I. Stocktaking of
environmental policy
implementation

This overview takes stock of environmental policy implementation

in Switzerland. It assesses the effects of this policy against the objectives
and targets enshrined in legislation or established in action plans

and strategies so as to provide answers to the following questions for
each of the topics examined:

- Where do we stand today?

- Where are the problems and what are their causes and impacts?
- Which measures are being taken?

This synoptic presentation provides a rapid overview of the status of
the environment and of the effectiveness of the measures taken to date.
Under the heading “Current developments”, current and upcoming
tasks are expanded on and areas that require action from the perspec-
tive of the Federal Office for the Environment are identified. The key
messages are backed by relevant indicators for evaluating whether the
objectives have been attained. Part II of the report provides more
in-depth insights into the various fields.

The topics addressed are: Resources —Biotechnology — Chemicals -
Ozone layer — Contaminated sites — Waste — Non-ionising radiation —
Air — Climate — Waters — Soil — Forests — Landscape — Biodiversity —
Natural hazards — Major accident risks — Noise and vibrations —
International cooperation.

Environment Switzerland 2011



I. Stocktaking of environmental policy implementation

Resources

Since the beginning of the century, approximately 330

million tonnes of materials have been extracted, con-
sumed or displaced annually in Switzerland and abroad

to meet the requirements of the Swiss economy and

households. This corresponds to around 44 tonnes per
person. Compared with 1990, total material consump-
tion has increased by around 14 %. While the imports

of finished products increased by 61 % and accounted

for around 35% of imports in 2008, the proportion of
imported raw materials consumed has decreased by
2% since 1990. Switzerland is increasingly dependent
on third countries. Moreover, our consumption patterns

and the shifttoward a service economy are resulting in

the increasing transfer of the associated environmental

impacts abroad. The decoupling of the economy and

resource use in accordance with the aim of sustainable

development has not yet been achieved. The federal

authorities aim to bring about a shift in demand on the

part of both the public and private sectors to products

that meet high economic, ecological and social stan-
dardsthrough the introduction of an integrated product

policy (IPP). At the centre of this policy are life-cycle

thinking and the involvement of all stakeholders.

Goods that can be reused as
secondary raw materials (paper, glass, construction and
demolition waste, metals) and goods that would cause
ecological problems if landfilled or incinerated (batter-
ies, electrical and electronic waste) have been recycled
for a long time in Switzerland. To achieve the decou-

Biotechnology

Genetically modified organisms (GMOs) and pathogen-
icorganisms (POs) are used by research and industryin
contained use systems. The use of GMOs and the num-
ber of activities involving POs have increased further
inrecent years. These activities are reported or author-
ised on the basis of the risk they pose to human health
and the environment. Three projects involving the ex-
perimental release of GMOs for research purposes have
been carried out since 2007 and were completed in late
2010. Two of the projects involved the release of trans-
genic wheat with enhanced fungal resistance and the
third involved the release of a hybrid between trans-
genic wheat with enhanced fungal resistance and a
species of wild grass.

Following the extension of
the GMO moratorium by parliament in 2010, the cultiva-
tion of GMOs in the agricultural sector is further prohib-
ited until 2013. Additional information needs to be ob-
tained to enable the assessment of the possible coexist-
ence of GMO and GMO-free agriculture. Amorein-depth
risk assessment of GMOs is needed in particular.

Resource consumption!

Million tonnes

mm Foreign part
mm Domestic part
400

350
300
250
200
150
100

50

01990 1992 1994 1996 1998 2000 2002 2004 2006 2008

!Total material requirement of the Swiss economy (TMR),
excluding water and air.

Source: FSO @.

pling of economic growth and resource consumption,
amore comprehensive policy of sustainable materials
management that takes our resource consumption
abroad into account would have to be implemented on
the basis of these already established recycling sys-
tems.

Activities involving the contained use of
genetically modified organisms (GMOs) and pathogenic
organisms (POs)

Number of activities

1800 wmm GVOs

1500 ==

1200
900
600

300

01979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009

Source: FOEN @m
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I. Stocktaking of environmental policy implementation

Proportion of the substances on the OECD HPV

Chemicals
chemicals list that have already been assessed

Switzerland is one of the world’s most important

exporters of chemicals and pharmaceuticals. Thanks
to the efficient and stringent implementation of the f;j
chemicals legislation and associated ordinances, the 15%
environmental impacts of known pollutants such as 12%
heavy metals, dioxins and polychlorinated biphenyls zj
(PCBs) and persistent organic pollutants (POPs) have 3%
declined markedly in recent years. However, little if 0% 1993 1095 1097 1999 2001 2003 2005 2007 2009
anything is known about the environmental effects and 100 % = 4,638 chemicals on the OECD HPV (High Production Volume) list,
which are produced or imported by at least one OECD member country in
fate of chemicals that are still being released today. volumes exceeding 1,000 tonnes per year (reference year 2007).
Particular attention needs to be paid to chemicals with  source: 0ECD 0a
specific mechanisms of action, such as IMMUNOtoxic. "™ s
ity or hormonal activity, and chemicals with special
characteristics such as nanomaterials.
There is a need to consolidate
the scientific foundations, on which the assessment of
chemicals and their effects on human health and the
environment rests, and to improve our level of knowl-
edge about the hazardous characteristics of chemicals
that are released into the environment.
Ozonel ayer Imports of ozone-depleting substances
The thickness of the ozone layer over Switzerland has
decreased by approximately 5% since 1980. As aresult, T s, halons, carbon tetrachloride, trichlorethane
the intensity of UVB radiation reaching the earth’s 10000 | = HCFCs and methylbromide
surface has increased. Greater exposure to UV radiation
can cause skin damage leading to skin cancer in hu- 8000
mans. The seasonal depletion of the ozone layer over 6.000
the Antarctic can exceed 60 %; this phenomenon is 4,000
referred to as the ozone hole. In very cold winters, the 2.000
concentration of ozone over the Arctic can also decline i —
. 01989 1992 1995 1998 2001 2004 2008
by up to 15%. The smaller ozone holes that arise as a
result can also develop over Switzerland. Thankstothe  source: FOEN
implementation of the Montreal Protocol on the protec- =~~~
tion of the ozone layer, which was signed in 1987, the
concentration of ozone-depleting substances fn the I
stratosphere has declined. With the exception of hydro- Ozone layer over Switzerland
chlorofluorocarbons (HCFCs), which will not be com- Dobson units'
pletely banned until 2015, the use of such substances zig
has been practically eliminated in Switzerland since 330
320
1996. o
300
If current efforts continue 290
worldwide, the ozone layer is expected to recover to T R T B T T R TT T o0 z000 2009
pre-1980 levels around 2060. Hence, the implementa- L0 Do i DU) s et t e of pure cone bt
tion of measures for the protection of the ozone layer a pressure of 1 atmosphere. Thus, if all ozone contained in a column of
must be continued. airwas brought ggnw:lg thesurface of the earth, 330 DU would represent
Source: METEOSWISS (G R ]
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I. Stocktaking of environmental policy implementation

Contaminated sites

Around 50,000 sites designated as “polluted” can be
found in Switzerland. To date, 90 % of these sites have
been recorded by the cantons in publicly accessible
registers. Over 4,000 of the sites are classified as “conta-
minated sites” which means that they require remedia-
tion. Investigations and remediation work are already
under way in the most urgent cases. 30 % of all of the
necessary investigations have been completed and
approximately 350 sites have been remediated. The
total costs of all of the necessary remediation work are
estimated at around CHF 5 billion.

Current developments Of the 50,000 polluted sites,
13,000 require more in-depth investigation. It will be
possible to accelerate the pace of remediation mark-
edly when the cantonal registers and the investigations
of the polluted sites have been completed. The federal
authorities provide approximately CHF 30 million an-
nually for the remediation of contaminated sites.

Waste

Despite some brief fluctuations due to economic factors,
the volume of municipal solid waste (MSW) produced
in Switzerland has increased steadily over the past
40 years.In 2009, a total of 5.46 million tonnes of waste
were generated, which equates to 700 kg per person.
Half of MSW arisings are collected separately and re-
cycled. This volume has more than doubled over the
past 20 years. At the same time, the per-capita propor-
tion of non-recycled waste has declined from a high
of 432 kg per inhabitant in 1988 to the current level of
340 kg per person. This MSW is incinerated in clean
processes. The incineration plants generate electricity
and heat that meet around 2% of the country’s final
energy consumption. In 2009, approximately 1.8 mil-
lion tonnes of hazardous waste underwent special pro-
cessing, was disposed of domestically or exported in
compliance with the provisions of the Basel Convention
on the Control of Transboundary Movements of Haz-
ardous Wastes and their Disposal. Waste disposal in
Switzerland is generally financed in accordance with
the polluter-pays principle.

Current developments Because the production and
use of consumer goods cause greater environmental
impacts than waste disposal today, the focus of deci-
sions relating to consumption and production must be
shifted toward the promotion of products that conserve
resources. The adoption of a sustainable approach to
the use of non-renewable resources, such as metals and
gravel, is also gaining in importance.

2006

Investigations

mm Achieved to date

completed 2006 e Target
2010
2015
Contaminated sites
remediated 2006
2010
2025
0 10,000 20,000 30,000 40,000 50,000
Number of sites
Source: FOEN @B
G7 Municipal solid waste
Million tonnes
mm MSW separately collected
6 | mmm MSW incinerated and landfilled
5
' I
atll
3
1
“II RRERRRRRRRRRRRRNRNRnny
01970 1975 1980 1985 1990 1995 2000 2005 2009

Source: FOEN

G8 Disposal of hazardous waste

Tonnes
Export mm Domestic incineration
wmm Domestic recycling mm Domestic surface landfilling
1,800,000 === Domestic chemical-
physical treatment
1.500,000
1,200,000
900,000
600,000
300,000
0 1992 1994 1996 1998 2000 2002 2004 2006 2008

Complete data are not available for 2006. Values for the years prior to 2006
were obtained using a different method and are not comparable with the values
for the years after 2006.

Source: FOEN
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I. Stocktaking of environmental policy implementation

Non-ionising radiation Mobile telecommunication in Switzerland
The impact thresholds for non-ionising radiation (ra- = Users (millions)

- L . Mobile ph i
diation generated by electrical installations, power obile phone antenna sites

. . Number of Number of mobil
lines, mobile telephone antennas etc.) are generally (millions) ohone antenna ates
complied with in Switzerland. However, the level of 10 o0
exposure to non-ionising radiation has risen in recent 8 16,000

i isi ici - 6 12,000
years. The increase was caused by rising electricity con 6 10,000
sumption and the rapid spread of mobile telecommu- . 8,000
nication. The current state of scientific knowledge does 2 4,000
0 0

notindicate clearly whether or to what extentlong-term
exposure to non-ionising radiation is damaging to
health. This needs to be clarified through research.  source: oFcom (G]Fs)
Based on the precautionary principle prescribed by the "
Swiss Environmental Protection Act, the limitsimposed

for long-term exposure to mobile telephone and broad-

casting antennas, high-voltage power lines, transform-

er stations and catenaries are stricter in Switzerland

than those applied in most other countries.

1993 1995 1997 1999 2001 2003 2005 2007 2009

An additional contribution
to the reduction of the impact of non-ionising radiation
can be made through the promotion and use of low-
radiation technologies.

Air Exceedance of ambient air quality standards estab- @)

lished by the Ordinance on Air Pollution Control (LRV), 2010
Thanks to the implementation of air pollution control Y ALRV)

measures, air quality in Switzerland hasimproved sub-
. . Ambient air quality standards
stantially over the past 25 years. However, excessive  mm Complied with
. Slightl ded
levels of exposure to particulate matter (PM10), 0ZONE  wm Considerably exceeded

(O3) and nitrogen dioxide (NO,), which can cause respi-

ratory and cardiovascular diseases, and carcinogenic Urban Periurban Rural
air pollutants, such as diesel soot and benzene, remain  Particulate matter (PM10) —

. . . . . Ozone (O3) L L L
problematic. Moreover, high acid and nitrogen inputs : o

B . . . . Nitrogen dioxide (NO,) _—— )
from the air —in particular of ammonia (NHs3) and nitro-  suiphur dioxide (50,) r— r— r—

gen oxides (NO,) — have negative impacts on soil and
water quality, the stability of ecosystems and biodiver-  source: FOEN (G[r]
sity. Measures with lasting effect are needed toreduce """
the pollutant emissions. These include deploying the
bestavailable technology in vehicles, industrial plants,

combustion installations and agriculture, increasing Air pollutant emissions
public awareness, and implementing incentive meas-
ures such as the mileage-related heavy vehicle tax
(MRHVT) and the VOC incentive tax. 500% | wmm SO,
400%

The Federal Council updated 300%
the Air Pollution Control Strategy and defined nation- 200%
al emissions targets in September 200g. In addition to
the continuation and further development of existing 100% " Precoutionaylovel
national measures, sustained efforts are also required 0% 1900 1920 1940 1960 1980 2005
atinternational level. Moreover, framework conditions
in other policy areas, for example climate and energy  source: FOEN (@[]

policy, should be organised in a way that enables the
exploitation of synergies with air pollution control.
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I. Stocktaking of environmental policy implementation

Climate

The air temperature in Switzerland has increased by
an average of 1.8 °C since 1970. This increase cannot be
explained by natural forcing alone (e.g. variations in
the activity of the sun ). According to current scientific
understanding, the main cause of the observed chang-
esis very likely to be the increase in the natural green-
house effect due to human activity. Greenhouse gas
emissions as defined by the Kyoto Protocol (excluding
emissions caused by international aviation and ship-
ping, and by land-use changes) remained almost con-
stantin Switzerland between 1990 and 2009. Under the
Kyoto Protocol, Switzerland has committed to reducing
its greenhouse gas emissions by an average of at least
8% between 2008 and 2012 compared with 19go levels.
The CO; Act, which forms the legislative basis for Swiss
climate policy, specifies a reduction target of at least
10 % for the same period. In order to achieve this target
both the implementation of reduction measures in
Switzerland and the purchase of foreign emission cer-
tificates are necessary. In the context of the negotia-
tions on an international follow-on climate protection
agreement, the international community stated at the
end of 2010 in Cancun that the average global warming
of the earth’s surface until the end of this century
should be limited to a maximum of 2 °C above the pre-
industrial level. The Intergovernmental Panel on Cli-
mate Change (1pcc) assumes that the industrialised
states will have to reduce their greenhouse gas emis-
sions by at least 25% to 40 % compared with the 1990
baseline in order to be able to achieve this two degree
target.

Discussions are currently un-
derway in parliament about the legislation that will
supersede the Swiss CO; Act from 2013. The measures
and instruments that will enable Switzerland to reduce,
by 2020, its greenhouse gas emissions by at least 20 %,
as compared with the 1990 baseline, are due to be en-
shrined in this new legislation.

Annual mean temperature in Switzerland
Deviation from average of 1961-1990

Temperature deviation in °C Dominating human influence

_______ 4’
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1 |I |
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Source: METEOSWISS (E[r:]

Greenhouse gas emissions
In accordance with the Kyoto Protocol (excluding international
aviation and shipping, and land-use changes)

Index 1990 = 100 Million tonnes
CO, equivalents
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100 7528
" |50.8
95 | g Total greenhouse gas emissions
Kyoto Protocol target = la86
90 | = Kyoto Protocol target (expected development
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Source: FOEN m
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I. Stocktaking of environmental policy implementation

Waters

The water quality in Swiss lakes and rivers improved

markedly in recent decades, in particular with respect
to nutrient pollution. This development was mainly
enabled by major investments in the sewage infrastruc-
ture and the ban on phosphates in detergents. Micro-
pollutants from households, industry, agriculture and

other diffuse sources (e.g. transport routes, sealed sur-
faces) continue to be a challenge, however. Many sur-
face waters are impaired in terms of the space available

to them, their structure and their flow regimes, and are

no longer able to fulfil their natural functions. In the

Central Plateau, around 40 % of watercourses are in a

poor structural condition; the corresponding figure in

settlement areas is over 80 %. Swiss groundwater qual-
ity is generally good. However, in urban and inten-
sively farmed areas, the level of contamination with

nitrate and other undesirable substances, such as plant

protection products and chlorinated hydrocarbons, is

often too high. According to current knowledge, human

health is not at risk from the recorded concentrations

of contaminants in the groundwater.

Current developments Recent years have seen a
transition in Switzerland from a purely qualitative
focus in the protection of water bodies to a more holis-
tic approach. Such holistic management of the resource
water must promote the rehabilitation of surface waters,
reduce the negative environmental impacts of hydro-
power generation (hydropeaking, reduced connectiv-
ity and impaired bedload regime), consistently imple-
ment the solutions developed to mitigate contamina-
tion with micropollutants, and further reduce diffuse
pollution through the adoption of targeted measures.
The same applies to undesirable substances in the
groundwater.

Environment Switzerland 2011

G14 Groundwater quality: exceedance of the limits
prescribed by the Waters Protection Ordinance, 2009
Based on the main land use in the catchment area
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mm Plant protection products >0.1 microgram/litre
mm Volatile organic compounds (VOC) >1 microgram/litre
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Source: FOEN [E]

G15 Phosphorous levels in lake water

Total phosphorous in micrograms per litre
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G16 Level of coverage of public expenditure
on sewage treatment
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I. Stocktaking of environmental policy implementation

Soils

The changesinland use in Switzerland continue: 11 ha
of agricultural land are lost on average every day.
Chemical contamination of open soil is widespread.
The guideline values for heavy metals are exceeded in
around 15% of tested soils. Responsibility for these
pressures lies with new infrastructure, intensive agri-
culture and forestry, and activities such as transport,
leisure events, illegal waste incineration and backfill-
ing. The greatest remedial effect has been achieved up
to now through the limitation of emissions of airborne
pollutants, the regulations governing the use of sub-
stances and organisms and the requirements regarding
effluent reinfiltration. Physical pressures such as soil
compaction and erosion remain problematic.

The loss of soil fertility must
be avoided. Better protection must also be provided to
fertile soils through the Spatial Planning Act.

Forests

Forests in Switzerland cover an area of 1.3 million ha,
that is almost one third of the country. This area in-
creased by almost 5 % between 1995 and 2006 as a result
of the recolonisation by forest of land that is no longer
used for cultivation and pasture. Whereas the standing
volume in the southern Alps increased by almost 20 %,
it declined by around 7% in the Central Plateau. The
high level of atmospheric nitrogen inputs from combus-
tion processes (transport, heating, industry) and agri-
culture pose a problem for the forests. These inputs
acidify the soil and disrupt the nutrient balance. The
ambient air quality standards for nitrogen inputs are
exceeded in 95 % of the Swiss forest area. The function
of the forest as a groundwater filter is jeopardised in
severely polluted areas. It may also be expected that
the forest ecosystem will come under additional pres-
sure as a result of the consequences of climate change.

The main challenge for the
next few years is to meet the rising demand for wood
in an economically viable and ecologically sustainable
way. The protective function of the forest and its use
as a recreational area must also be safeguarded. Spe-
cies and habitat diversity should be conserved through
the creation of sufficiently large and interconnected
areas for the protection and promotion of biodiversity;
under the Swiss National Forest Programme it is
planned to establish forest reserves (protected areas)
in at least 10 % of Swiss forest area by 203o0.

Soil pollution, 2000-2004
Exceedance of guideline values by land use type in percentages
(101 monitoring sites)
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Forest utilisation, mortality rate and increment
Amounts in stemwood

Million cubic metres per year

mm Utilisation mm Mortality rate Increment
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Modelled annual average values for the years 1995 to 2006

Source: WSL, NFI3
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Forest reserves, 2007
g

Area of
forest reserves

forest reserves’
43 % (1.4 %)

! Forest reserves in which no further silvicultural interventions are carried out

and the forest can evolve naturally.

? Forest reserves in which biodiversity is promoted through targeted interventions.
* Forest reserves containing areas of both natural forest and special forest.
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Source: FOEN
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I. Stocktaking of environmental policy implementation

1
Landsc ape G20 Urban sprawl
Switzerland has many remarkable natural and cultur- Urban permeation (in USU/km’)
: s : : : mm Central Plateau we Jura Northern Alps
allandscapes which provide a wide variety of services e Southern Alps s Contral Alps
to people, for example recreation, tourism and agricul- 6
. . . 5
tural production. They also provide habitats for plants N / —
and animals. However, many landscapes are under 3 ——" -
. . . . 2| B
pressure from the loss of diversity, the increasing ex- 1 3
tent of soil sealing and urban sprawl. The negative con- 0 1935 1960 1980 7002
sequences Of these developments include the lOSS Of ! The extent of urban sprawl, which is measured in “urban sprawl units (USU)
R per km’”, indicates the extent to which a landscape is penetrated by buildings.
Cultural landscapes, open space and local recreatlonal The more areas are built on, the more dispersed the buildings are, and the
.. . lower their utilisation density (nhumber of inhabitants and jobs), the higher the
areas. The Landscape 2020 vision presents ways in level of urban sprawl.
which these trends can be counteracted. Source: Jaeger et al. 2008

Current developments The federal authorities are
committed to enabling the landscape to develop while
conserving its character, ensuring the long-term pres-
ervation of the services provided by the landscape to
people (tourism, cultivation, attractiveness, identity

G21 Net public expenditure on nature conservation
(adjusted for inflation)

etc.) and heightening the awareness these services are 150 crrmilen

due. Existing landscape protection areas, such as those 120

listed in the Federal Inventory of Landscapes and Mon-

uments of National Importance (BLN), are being upgrad- %

ed. The creation of new parks of national importance °0

will also favour sustainable development in the associ- 30

ated regions. 01990 1992 1994 1996 1998 2000 2002 2004 2006 2008

Excluding general and ecological direct payments

Sources: FFA; FSO

Biodiversity G22 Breeding bird populations

. . Population trends among Switzerland’s breeding bird species
Switzerland has almost 40,000 known species of flora, P J J P

fauna and fungi. Of the 13,500 species that have been dex 1600 = 100 -
examined and inventoried, approximately 3,700 are on
the Red Lists of endangered species. Ecosystems are 120 :gi?;‘ﬁé::gd;’;‘jQ;f:::j;
under great pressure from urban sprawl, the sealing of 110 =
soil, intensive agriculture and the expansion of trans- 100
port infrastructure. In addition, flora and fauna are %0
also increasingly threatened by the presence of jg y V/\_/\_
invasive species introduced by humans (e.g. the signal Y Y R M

1990 1992 1994 1996 1998 2000 2002 2004 2006 2009

crayfish and Japanese knotweed).

Source: Swiss Ornithological Institute, Sempach, Swiss Bird Index® G

Current developments The main aim of Switzer-
land’s National Biodiversity Strategy, which will be
presented to parliament in early 2012, is the long-term
conservation of biodiversity and the ecosystem ser-
vices it provides. The strategy rests on the following ) i )
. . . . . . mm Extinct or regionally extinct wn Near threatened

principles: designation, conservation and interconnec- == Endangered Least concern

. . . . . . . . . ata dehcient
tion of sufficient areas in which biodiversity is a prior- Evaluated species

. . . Mammals (82)
ity, the sustainable use of resources, the increased rec- Breeding birds (199
s . Lo . eptiles
ognition of the economic value of biodiversity, and the ‘ Amphibians  (20)

. o n. . . Fish and cyclostomes  (55)
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olluscs
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G23 Extinct, endangered, near threatened and least
concern species groups
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Status from 1994 to 2010 depending on species group
Source: FOEN
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I. Stocktaking of environmental policy implementation

Natural hazards

The management of natural hazards has always been
important in Switzerland. The average annual cost of
damage caused by natural hazards in the period 1972
to 2009 totalled CHF 350 million per year (adjusted for
inflation based on prices in 2009). For the same period
the losses due to flood damage alone amounted to CHF
13.2 billion. The extent of the damage caused by natural
disasters is constantly increasing, particularly due to
the expansion of settlement areas and the associated
rise in the value of assets potentially at risk. The can-
tons are required to compile hazard maps by the end
of 2011. The comprehensive nature of these maps will
make it easier to pinpoint key risks and take them into
account in the context of spatial planning. Moreover,
urgent rehabilitation projects are due to be carried out
in the coming years and decades on a large number of
major watercourses, for example the Rhine and Rhone,
as many bank protection structures and dikes are
showing signs of wear and tear.

Measures to provide protec-
tion against natural hazards have to be adapted con-
stantly to changing conditions (e.g. the effects of cli-
mate change). Long-term financing must be secured to
ensure that remediation projects and other measures
canbe carried out in a targeted and efficient way. Orga-
nisational measures, which enable coordinated action,
in particular in the course of warning, alerting and in-
tervention operations, must also be continued.

Major accident risks

In 2009, some 2,600 facilities, 4,000 km of railway lines,
7,850 km of roads and a 20 km stretch of the Rhine were
covered by the Major Accidents Ordinance (MAO). The
operators of these facilities and transport routes are per-
sonallyrequiredtotakeallappropriate measures,which
are both available in terms of the latest safety technol-
ogy and economically viable, to minimise the risk of a
major accident. The installations are regularly inspected
by the competent authorities. For roughly 9% of these
facilities a major accident would cause extensive dam-
age to the population and environment. Consequently,
they must submit a risk assessment and keep it up to date.

The continuous development
of industry and technology means that the prevention
of major accidents is a an ongoing federal and canton-
al task. The timely coordination of spatial planning and
major accident prevention is gaining in importance as
land use intensifies across Switzerland.

Cost of storm damage in Switzerland (floods, debris
flows, landslides, rockfall processes®) =
Data adjusted for inflation (base year 2009)

CHF million
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Sources: FOEN; WSL/SLF

Status of natural hazard mapping, 2010
(in % of area)
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Noise and vibrations

In Switzerland, approximately 1.3 million people are
exposed to excessive levels of noise during the day and
955,000 at night. Most of this noise is caused by traffic.
In addition, around 40,000 people have to cope with
levels of vibrations that exceed the guideline values.
Noise affects people both psychologically (e.g. discom-
fort, stress, nervousness) and physically (e.g. hearing
loss, high blood pressure, cardiovascular problems).
Since the entry into force of the Swiss Environmental
Protection Act around CHF 2 billion has already been
spent on noise abatement on roads and railway lines.
A further CHF 3 billion will be spent to complete the
planned noise abatement measures by 2018.

In future, noise abatement
will focus more strongly on the avoidance of noise at
its source. Incentive systems will also be developed to
promote quiet technologies. The objective of extending
noise protection to all inhabited areas must be retained.

International cooperation

The conservation of life-sustaining natural resources
is one of Switzerland’s five foreign policy objectives.
Switzerland has ratified numerous international agree-
ments and plays an active role in most of the interna-
tional organisations involved in environmental issues
and sustainable development. Particular areas of inter-
est here include climate change, the protection of bio-
diversity, chemicals, the strengthening of internation-
al environmental governance, including its financing,
and the relationships between trade and environment.
Relations with the EU are also being intensified in the
area of the environment. Switzerland is also commit-
ted to ensuring that greater account is taken of envi-
ronmental issues in the context of the World Trade Or-
ganisation’s Doha Round and in the development of
free trade agreements. It also provides financial sup-
port for the implementation of environmental agree-
ments in developing countries through both the Glob-
al Environment Facility (GEF) and in the context of its
bilateral and multilateral development cooperation.
Switzerland’s contribution to the fifth replenishment
of the GEF (2010—2014) is expected to total around
CHF 125 million.

Environment Switzerland 2011

Number of people exposed to noise impacts in
excess of the exposure limits, by settlement type, 2009
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For road and railway noise: assessment based on the exposure limits of the
Noise Abatement Ordinance (NAO); for aircraft noise: >60 dB(A) by day,
>50 dB(A) at night.
Source: FOEN

Switzerland continues to
support the adoption of coherent, comprehensive, ef-
fective and efficient measures at international level. It
is particularly committed to the areas of climate (where
it is seeking the adoption of binding targets for all ma-
jor emitters), biodiversity (where it supports the adop-
tion and implementation of ambitious and quantifiable
aims for all sectors), and chemicals and waste (where
itaims to close gaps that continue to exist, for example,
inrelation to heavy metals, POPs and PIC lists, and elec-
tronic waste). Switzerland is also working toward the
strengthening of synergies in international environ-
mental regimes and the adoption of global objectives.
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Human activities often have adverse effects on the environment.

The links between human activities and environmental impacts

are discussed in this part of the report using detailed indicator-based
analysis. The explanations provided will help the reader to gain

a better grasp of the sometimes complex interconnections between
human activity, the environment and the measures taken.

This section supplements the information on the individual environ-
mental topics presented in Part I. The analyses and explanations
provide an overview of the current state of the environment, its devel-
opment and the measures initiated.

The following topics are examined: Resources and material flows —
Energy — Transport and mobility — Economy and production -
Households, consumption and tourism — Agriculture — Air quality -
Climate change — Waters — Soils — Landscape — Biodiversity —
Forests — Natural risks — Risk of major chemical and biological
accidents — Noise and vibrations — Health.
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Il. State of the environment

1. Resources and material flows

Since the early 21 century, an average of approximately 330 million tonnes of materi-
als have been extracted, consumed or displaced each year in Switzerland and abroad to
meet the requirements of the Swiss economy and households. This corresponds to
around 44 tonnes per person. The total material requirement has increased by 14 % since
1990. This resource consumption is associated with ever-increasing environmental

impacts both at home and abroad.

Context

The economic activities and consumption taking place in
Switzerland displace and consume large amounts of mate-
rial: natural resources are depleted, products manufac-
tured and goods consumed. The raw materials are extract-
ed in Switzerland or abroad, processed into products, often
transported across large distances, sometimes stored for
years and recycled in part until, sooner or later, they are
released again into the environment, as waste or other
emissions . These flows represent the total amount
of materials which are removed from nature each year and
contribute to the functioning of the Swiss economy, includ-
ing households. For example, in 2008, around 350 million
tonnes of materials (excluding water and air) —i.e. around
45 tonnes per person — were extracted, consumed or dis-
placed in Switzerland and abroad to meet the needs of the
domestic economy and households. Hence, the total mate-
rial requirement (TMR), comprising all of the direct and
indirect material flows! associated with Switzerland’s eco-
nomic activities, has increased by 14 % since 1990 (» FSO
2008). The resident population of Switzerland increased by
around 14 % over the same period and gross domestic prod-
uct (GDP) grew by around 27 % in real terms.

In 2008, the Swiss economy extracted 57.3 million
tonnes of materials and imported an additional 52.4 million
tonnes. These imports are associated with hidden flows of
around 190 million tonnes of materials. This corresponds
to almost four times the amount of the imported materials.
Overall, the input of materialsin Switzerland is greater than
the quantity of materials thatleaves Switzerland in the form
of exports and emissions (output). In 2008, this led to a stock
increase (input minus output) of 57 million tonnes in
Switzerland (» FSO 2010a), which can be explained, in par-
ticular, by construction activity. When the per capita mate-
rial flows for 2008 are compared with the 19g9o data, a
21% reduction in domestic extraction may be observed
for this period while imports only decreased slightly.
In contrast, the per capita hidden flows associated with

1 The indirect flows include both unused and hidden flows. The latter
comprise materials consumed in the exporting countries for the pro-
duction and transport of import goods for Switzerland. Therefore
they refer to the material flows generated abroad through Switzerland’s
economic activity.

imports grew by over 14 % over this period and exports
almost doubled.

Material productivity indicates the relationship be-
tween the value added produced and the total material
requirement of the economy. Material productivity was
subject to strong fluctuations between 1990 and 2008
Closer analysis reveals that this period divides into two
phases: whereas TMR declined, GDP remained almost con-
stant between 1990 and 19g6. This may be explained mainly
by the stagnation of the economy and the strong decline
in the activity of the construction sector. As soon as the
economy began to recover after this period, TMR started
to increase again. To date, there has been no absolute de-
coupling of economic development and resource consump-
tion. Absolute decoupling arises when the economy grows
and resource consumption declines at the same time.
This can be achieved through the reduction of resource
requirements, the recycling of materials (shift to a cyclic
economy) and technological progress (greater material
efficiency).

Material flows in Switzerland, 1990/2008
(Flows in millions of tonnes)
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1l. State of the environment
1. Resources and material flows

» Impacts

The surplus materials that accumulate annually in Switzer-
land (stock increase) require, among other things, increas-
ing amounts of land. As a result, settlement and infrastruc-
ture area are generally expanding at the expense of agri-
cultural and natural area. Between the periods 1975-1985
and 1992-1997, settlement and infrastructure area in
Switzerland increased by 13.3 % (» Chapter 10). On the other
hand, the accumulated materials constitute a stock of raw
materials: if their composition is known, the potential
recycling value of future waste flows may be predicted.

The proportion of imported raw materials has de-
creased by 2% since 1990 while imports of finished prod-
ucts increased by 61 % and accounted for approximately
35% of overall imports in 2008 . Switzerland is in-
creasingly dependent on third countries. Moreover, our
consumption habits and the transition to a service economy
are increasingly transferring environmental impacts
abroad.

Measures

The Federal Council supports integrated product policy
(IPP) with a view to formalising the principles of sustain-
able development at product level (» Federal Council 2008).
By creating better national and international framework
conditions, it is attempting to bring about a shift in demand
on the part of the public and private sectors to products
that comply with high economic, ecological and social
standards over the course of their entire life cycle. It is
also intended to apply the principles of IPP in all phases of
the formulation and implementation of product-related
policies. Criteria and instruments are being developed for
all IPP-relevant policy areas that will make it easier to iden-
tify the links between the three dimensions of sustainable
development (ecological, economic and social) and will
promote the implementation of this policy.

Material productivity, total material requirement
= (TMR) and gross domestic product (GDP)

Index 1990 = 100
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On the occasion of the World Summit on Sustainable
Development in Johannesburg in 2002, a ten-year frame-
work programme was launched, whose objective is to pro-
mote environmentally and socially sustainable produc-
tion and consumption models (10-Year Framework of Pro-
grammes on SCP) (» United Nations 2005). The Marrakech
Task Force on Sustainable Procurement, which is led by
Switzerland, developed a systematic approach that is in-
tended to enable governments, local authorities and the
private sector to introduce or further develop sustainable
procurement. The development of products produced un-
der more environmentally sound, resource conserving and
socially sustainable conditions is promoted through coop-
eration between procurement departments and suppliers.
In addition, greater awareness is being fostered among
procurement offices of the fact that, in addition to the price
of a product, the entire life-cycle costs, including waste
disposal or recycling costs, should be taken into account
in purchasing decisions. .

Internet links
www.statistik.admin.ch » Themen » Raum, Umwelt
» Umweltgesamtrechnung (f g)

www.bafu.admin.ch/waste » Sustainable Material Management

Imports by degree of processing of goods

Index 1990 = 100

mm Finished products
Semi-finished products

= Raw materials

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008


http://www.statistik.admin.ch
http://www.bafu.admin.ch/waste

Il. State of the environment

1. Resources and material flows

Internet-related material flow

In order to identify materials that are — or
will become — important, as well as areas
susceptible to sustainable materials man-
agement, comprehensible data must be
gathered about substances, goods and
services, their material flows and environ-
mental impacts. An example of such a sur-
vey is the study of the material flows and
environmental impacts generated by inter-
net in Switzerland (» FOEN/EMPA 2010).

In 2008, 128,400 tonnes of materials
were stored in Swiss internet infrastruc-
ture (desktop computers, laptops, mo-
dems, mobile telephones, servers etc.).
Of these materials, 48,100 tonnes were
newly acquired and 20,600 tonnes were
recycled. The infrastructure associated
with access technologies is growing by an
average of around 50 % per year as exist-
ing devices are replaced or added to in
the wake of technological progress. The
fibre optic network is also constantly be-
ing expanded. Of the 20,600 tonnes of
materials recycled, around 66 % was uti-
lised materially, 32 % was utilised ther-
mally and just 2 % was landfilled.

The most environmentally relevant
phase in the Swiss internet service life-

Environmental impact of the entire internet service
=

in Switzerland, 2008
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Source: FOEN

cycle is the production of the associated
infrastructure . The manufacture
of devices consumes increasing amounts
of resources, while their lifespan is often
relatively short. Hence, the impacts gen-
erated by production account for an in-
creasing share of the overall environmen-
tal impact. Moreover, these impacts from
production mostly arise abroad. The
electricity consumption generated by in-

ternetuseis also animportant factor. The
overall negative effect on the environment
(measured here in eco-points) can be
compensated somewhat by the recycling
and thermal utilisation of the waste.
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‘ Il. State of the environment

2. Energy

Final energy consumption in Switzerland increased by almost 10 % between 1990

and 2009, with transport accounting today for the largest share. In 2009, 18.9 % of this
energy came from renewable sources. Based on the Renewable Energy Action Plan,
this percentage should increase to around 24 % by 2020. The federal government also
aims to reduce fossil-based energy consumption by 20 % between 2010 and 2020.

Context
Apart from hydropower and, to a lesser extent, wood en-
ergy, the energy resources currently available to Switzer-
land are finite and not always obtainable. 80 % of the en-
ergy resources used in Switzerland come from abroad. Along
with oil, natural gas, coal and coal products, these also in-
clude nuclear combustibles and, in winter, electricity. Pri-
mary energy must be converted into final energy for con-
sumption purposes. Around 24 % of primary energy is lost
in this process . Most of it is released as waste heat.
Between 1990 and 2009, final energy consumption in
Switzerland rose by almost 10 % . The main causes
of this were population growth, larger homes, more and
heavier vehicles, longer travel distances, increased indus-
trial production and increased construction activity. Al-
though technical progress increases energy efficiency, it
also causes new energy uses. Transport accounts for most
energy consumption (35 %) and is followed by households
(29 %, excluding private transport), industry (19 %) and
services (16 %) (» SFOE 2010a).

The contribution made by renewable energies to final en-
ergy consumption fluctuates and increased from almost
16 % in 1990 to almost 19 % in 2009. 12.1 % of the final energy
consumption originates from hydropower and 4.1 % from
wood or biogas . In 2009, around 2% of electricity
was generated using solar power, biomass, biogas, wind
power and energy from waste (» SFOE 2010b).

Whereas the consumption of heating fuels declined by
over 23 % between 1990 and 2009, the consumption of motor
fuels increased by around 16 % over the same period and
consumption of natural gas rose by approximately 68 %.
In 2009, fossil energy carriers accounted for around 67 %
of Switzerland’s final energy consumption.

Electricity consumption rose by around 23 % between
1990 and 200q. During the 19qos, its share of final energy
consumption remained stable at around 21 %; by 200g9 it
had increased to approximately 24 % (» SFOE 2010c). A good
53 % of electricity consumption is covered by renewables,
over half of this by hydropower.

Gross energy COIlSllmptiOl’l, total energy use and final energy COl’lSllmptiOl’l, 2009
=
Petajoules Gross energy consumption Total energy use by energy carrier! Final energy consumption
in Switzerland’ by energy carrier by sector
1,161 100% 100% Other
1,154 D ti
:nn;?astilgn Statistical
9 Hydropower difference incl.
80% 80% agriculture
878 |
- 100% Other 100%
uclear
combustibles T'ranlspo'rt
60% 60% 80% Electricity 80% (incl. private transport)
- L
60% Gas 60% Services
40% Imports 40%
40% Motor fuels 40% Industry
Crude oil and
20% 20% petroleum products
20% 20% Households (excl.
Heating fuels private transport)
R — |
0% 0% 0% 0%

! The difference between gross energy consumption and total energy use corresponds to the import/export balance for electricity.

Source: SFOE, Overall energy statistics
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Gross domestic product (GDP), energy intensity
and energy consumption

“

Index 1990=100

mmm GDP (in real terms)
Electricity consumption
Consumption of motor fuels

mm Final energy consumption

mm Energy intensity
Consumption of heating fuels
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Sources: FSO; SFOE, Swiss overall energy statistics

At 10 %, final energy consumption has increased less
rapidly since 1990 than gross domestic product (GDP), which
rose in real terms by around 27 % during this period. Hence,
energy intensity (ratio of energy consumption to GDP)
declined by almost 14 %

Impacts

The combustion and consumption of fossil and other heat-
ing and motor fuels contaminate the air with pollutants
such as nitrogen oxides (NOy), particulate matter (PM10)
and sulphur dioxide (SO,). In the case of NOy over 90 % of
emissions are energy-related and transport is the main
source (» Chapter 3). In addition, the combustion of fossil
energy carriers emits carbon dioxide (CO,), in particular,
but also methane (CH,) and nitrous oxide (N,0) into the
atmosphere. These energy-related greenhouse gas emis-
sions account for over 80 % of Switzerland’s total green-
house gas emissions (» Chapter 8). At around 31 %, the main
source of these emissions is, again, transport (including
household transport), followed by households (in particular
heating) at around 20 % (» FOEN 2009a).

The generation of nuclear power produces radioactive
waste. According to the Nuclear Energy Actl, to protect
human life and the environment against radioactive radia-
tion, this waste — along with demolition material arising
from the decommissioning of nuclear installations — must
be deposited for long-term storage in a deep geological
repository. Due to the longevity of nuclear waste, a deep
geological repository must guarantee the effective insula-
tion of the environment from radioactive waste for a pe-
riod of around one million years. Until a deep geological
repository has been constructed, the radioactive waste is
stored above ground in well-secured locations, in interim
storage depots at the nuclear power plants and in two stor-
age sites in the canton of Aargau.

1 Nuclear Energy Act of 21 March 2003 (Kernenergiegesetz, KEG), SR 732.1.
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Share of renewables in final energy consumption,

2009

By technology Solar power
0.21%

Final energy consumption, Ambient heat

renewable sources 18.91 % 1.00%

165,965 terajoules Biomass

(wood and biogas)
4.14%

Wind power
0.01%

Renewable energy
from waste

1.19%

Energy from sewage

treatment plants

Final energy consumption, 0.20%
non-renewable sources

81.09%

. Biofuels

711,595 Terajoules 0.06%
Hydropower

12.10%

Source: SFOE, Swiss renewable energy statistics @.

The infrastructure necessary for the production and
transport of energy can cause damage to nature and the
landscape. Power lines and pylons, reservoirs, dams and
wind farms alter the appearance of the landscape. Wind
farms can cause nuisance to residents and disturb birds
and bats. Hydropower generation affects the water balan-
ce and hence also aquatic organisms, in particular fish
(» Chapter 9).

Measures
The Swiss Confederation’s energy policy is focused on four
main areas: energy efficiency, renewable energies, the re-
placement of existing large-scale power plants and con-
struction of new ones, and foreign energy policy. The fed-
eral government has formalised the objectives for two of
these areas with the energy efficiency? and renewable en-
ergies3 action plans. Based on these plans, the consumption
of fossil energy sources is to be reduced by 20 % in the pe-
riod between 2010 and 2020. Over the same period, the share
of total energy consumption to be accounted for by renew-
ables is to increase by 50 % (to around 24 %) and the rise in
electricity consumption to be limited to a maximum of 5 %.
In accordance with the cantonal model provisions for
energy (Mustervorschriften der Kantone im Energiebe-
reich, MuKEn), which were updated in 2008, from 2011 new
buildings may only consume around half as much heat
energy (4.910of heating oil per m?) as they do today (» ENDK/
ENFK 2008). This corresponds to a shift toward the require-
ments of the Minergie standard. The cantons have also
introduced a national voluntary energy performance cer-
tificate for buildings (Gebdudeenergieausweis, GEAK)* which
shows, based on standardised assumptions regarding its
use, how much energy a residential building requires for
heating, hot water, lighting and other electrical appliances.

2 Energy Efficiency Action Plan, SFOE, February 2008.
3 Renewable Energy Action Plan, SFOE, February 2008.
4 www.geak.ch.
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Buildings programme

In early 2010, the federal authorities and
cantons launched a national programme
to promote therenovation of buildings and
use of renewable energies. Based on the
partial earmarking of funds raised by the
CO, levy on heating fuels (utilisation of
part of the funds exclusively for this pur-
pose), a maximum of CHF 200 million has

been made available annually for the pro-
gramme up to 2020. Combined with can-
tonal contributions, a total of between
CHF 280 and 300 million is provided for
the programme. Funding is available for
improvements to the insulation of indi-
vidual elements, i.e. the windows, walls
and roofs, of existing heated buildings

which were constructed prior to the year
2000. The use of renewable energies,
waste heat utilisation and the optimisa-
tion of building services are also funded
in some cantons.

Switzerland has introduced minimum requirements
for the tax exemption of biofuels, e.g. bioethanol, biodiesel
and biogas?®: first, the tax exemption only applies to fuels
that generate 40 % less greenhouse gas emissions compared
to petrol — from crop cultivation to fuel consumption — and
do not cause considerably greater environmental impacts.
Moreover, the cultivation of the raw materials must not
endanger either the rainforests or biodiversity. Second, the
social legislation applicable at the site of production must
be complied with, or, at least, the provisions of the core
conventions of the International Labor Organization (1LO).
Asaresult, biogenic fuels from cereals, corn, soya and palm
oil do not usually qualify for tax exemption.

The Swiss Confederation revised the Energy Ordi-
nance® so as to reduce the electricity consumption of
household appliances, electric motors and electrical and
electronic devices. Accordingly, since January 2010, such
appliances and devices may only be sold if they fulfil the
defined efficiency requirements. The regulations applicable
to household lamps were harmonised with the EU regula-
tions in September 2009. Through the phased tightening of
efficiency requirements, lamps in the worst energy classes
F and G will disappear completely from the Swiss market
from the end of 2012.

Recommendations for the planning of wind power fa-
cilities and small hydropower plants were compiled in the
course of 2010. The recommendations are intended to pro-
vide the authorities with an aid to decision-making in the
case of possible conflicts of interest in the application of
spatial planning instruments (cantonal structure plan,
land-use plan, planning permission).

In April 2008, the Federal Council passed the concep-
tual part of the Sectoral Plan for Deep Geological Repos-
itories (» SFOE 2008). This marked the commencement of a
process that should lead to the selection of a site for a deep
geological repository for radioactive waste within a period
of ten years. .

5 DETEC Ordinance of 3 April 2009 on Proof of the Positive Aggregate
Environmental Impact of Fuels from Renewable Feedstocks (Treibstoff-
Skobilanz-Verordnung, TrObiV), SR 641.611.21.

6 Energy Ordinance of 7December 1998 (Energieverordnung, EnV), SR 730.01.
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Cost-covering remuneration for feed-in to the electricity grid (CRF)

Therevision of the Energy Act!, whichwas
passed by parliament in 2007, stipulates
that energy generation from renewable
sources must be increased by at least
5,400 GWh by 2030, which corresponds
toaround 10 % of electricity consumption
in the year 2000. To this end, the Act con-
tains a package of measures for the pro-
motion of renewable energies (» SFOE/
FOEN/ARE 2010; FOEN/SFOE/ARE 2011)
and of efficiency in the electricity sector.
The main plank of this policy is the cost-
covering remuneration for feed-in to the
electricity grid for electricity generated
from renewables, which came into force
in early 2009: producers are paid a cost-
covering contribution for each kilowatt-
hour they feed into the electricity grid. It
is planned to remunerate electricity
from small hydropower generators (up to
10 MW), solar installations, wind power,
geothermal energy, wood and biowaste
for a period of 20 to 25 years. A sum of
CHF 264 million is available each year for
these payments and their level is continu-
ally adapted. In summer 2010, the Swiss

1 Energy Act of 26 June 1998 (Energiegesetz, EnG),
SR 730.0.

parliament decided to increase the con-
tribution paid from CHF 0.6 to 0.9/kWh.
Hence, from 2013, CHF 500 million will be
made available for this measure.

Up to the beginning of February 2010,
2,856 installations had received positive

notification of their qualification for this
support; 1,841 installations had been re-
alised and already benefit from the CRF.
A positive notification does not mean that
a project conforms to the environmental
legislation and will be authorised.

Cost-covering remuneration for feed-in
to the electricity grid (CRF) =

Status on o1. 01. 2010

Total registrations with notification (8,559)

Positive
notifications

33 %, 2,842

Positive
notifications
(waiting list)
66 %, 5,681

/[

Negative
notifications
0.4%, 36

Source: Stiftung KEV 2009

Positive notifications,
by technology
Hydropower
18%
Wind energy
14%
Biomass
9%
Solar power
59%
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3. Transport and mobility

Between 1990 and 2009, the volumes of private motorised transport and road freight
transport in Switzerland increased by 16 % and 45 % respectively. Passenger and
freight transport by rail also increased by 47 % and 14 %. Each Swiss resident travels
an average distance of 19,100 km per year. The impacts of this increasing mobility
include, among other things, greater greenhouse gas emissions and noise pollution,
and the fragmentation of the landscape by transport infrastructure.

Context

The exchange of goods is indispensable to economic devel-
opment, therefore freight transport is an unavoidable com-
ponent of economic activity. Passenger transport facilitates
occupational mobility as well as tourism and leisure acti-
vities. Apart from accidents, the downside of mobility is
the environmental impacts it causes: transport is the main
cause of noise pollution and a major contributor to green-
house gas emissions, air pollution, the destruction of hab-
itats and the degradation of the landscape. Hence, while
transport makes an important contribution to the quality
of life, it also impairs it.

In 2005, every resident in Switzerland travelled an
average of 19,100 km at home and abroad by various means
of transport and on foot (» FSO/ARE 2007). Private cars were
used for almost three quarters of all journeys undertaken
in Switzerland in 2009. Public transport accounted for 20 %
of these journeys and non-motorised transport (walking,
cycling, inline skating etc.) for 6 %. Since 19gs, little change
has been observed in the division between private, public
and non-motorised transport, which is referred to as the
modal split (» FSO 2010b).

The distances travelled by people by road and rail have
increased by around one sixth since 19go. Population
growth explains part of this development, although other
causes also exist, e.g. greater distances between home and
work, the centralisation of shopping and service facilities
and the greater accessibility of remote holiday and leisure
destinations. In 2005, leisure activities accounted for 45 %
of daily distances travelled; this exceeds considerably the
distances travelled for work and education purposes (27 %)
and for shopping (11 %) (» SFO/ARE 2007) (» Chapter 5).

In 2009, four million passenger cars were registered
in Switzerland. Motor vehicle stock has increased by 40 %
since 1990. In 2009, there were an average of 514 passenger
cars per 1000 inhabitants in Switzerland. In 2005, 81 % of
households had at least one car and 30 % had two or more.
70 % of households have atleast one bicycle. Approximately
48 % of the population over 16 years had a public transport
pass in 2005.
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In 2009, the combined distance and volume of goods
transported in Switzerland amounted to a good 26 billion
tonne-kilometres, which represents an increase of 32 %
since 1990 .64 % of freight is transported by road. The
goods transport performance per unit of gross domestic
product (GDP), also referred to as freight transport inten-
sity, also increased by 4 % between 1990 and 2009. The
reasons for this include, for example, the concentration of
production in fewer locations with a view to increasing
productivity through economies of scale, the trend for
just-in-time deliveries (elimination of material stocks) and
increasing consumption (» FSO 2010b).

Between 1990 and 2009, transalpine freight transport
volumes rose by 56 %; the share accounted for by rail trans-
port declined from 81% to 61% over the same period.
Whereas 1.4 million trucks crossed the Alps in 2000, the
corresponding figure for 2009 was almost 1.2 million (» FOT
2010). The transfer goal of limiting the number of transal-
pine truck journeys to 650,000 per year in accordance with
the Freight Transport Transfer Act! must be achieved with-
in two years of the opening of the Gotthard Base Tunnel.
From 2011, the intermediary target of a maximum of one
million journeys per year must not be exceeded.

A sharpincreasein air trafficis also observed. Take-offs
and landings are particularly disruptive for people living
close to airports: as well as generating noise, they are fuel-
intensive and generate above-average pollutant emissions.
The number of scheduled and charter movements at the
three Swiss national airports (Zurich, Geneva and Basel
Mulhouse) have increased by almost one third since 1990
(» FOCA 2008).

Transport is Switzerland’s biggest energy consumer. Its
share of final energy consumption has increased by 18 %
since 1990 and was 35 % in 2009. Most of this consumption
is accounted for by road transport. Over 95 % of the energy
required by transport is supplied by petroleum products
(» Chapter 2).

1 Federal Act of 19 December 2008 on the Transfer of Transalpine Heavy
Goods Traffic from Road to Rail (Giiterverkehrsverlagerungsgesetz,
GVVG), SR 740.1.



Impacts

The increasing mobility of the Swiss population is causing
arise in transport-related greenhouse gas emissions and
air pollution caused by particulate matter (PM10) and
nitrogen dioxide (NO,). In 2010, road transport was respon-
sible for over half of the nitrogen oxide emissions (NOx) in
Switzerland. Transport-related CO, emissions (excluding
international air traffic) have increased by around 13.7 %
since 199o and amounted to 16.3 million tonnes in 2009,
which corresponds to around 37 % of Switzerland’s total
CO, emissions. The main source here is motorised road
transport which accounts for around 98 % of the total CO,
emissions generated by transport. Around 70 % of these
emissions come from passenger cars ( Chapter8).In a
comparison with the Eu15 Member States, motor fuel con-
sumption by passenger cars in Switzerland was found to
be the highest, at 8.841/100 km, (» SFOE/FOEN 2007). For new-
ly-registered cars too, Switzerland is among the countries
with the highest motor fuel consumption (6.861/100 km in
2009) (» SFOE2010d).

Motorised transport is also the main cause of noise
pollution. Over 90 % of the traffic-related exceedances of
the impact thresholds for noise pollution are caused by
road traffic (» Chapter 16).

The traffic flows in transalpine goods transport are con-
centrated on afew axes. Duetothe narrownessof the valleys,
even low volumes of traffic generate high concentrations of
air pollutantsin certain weather conditions. Increased noise
propagation also arises here. Between 2003 and 2009, nitro-
gen dioxide (NO,) and particulate matter (PM10) pollution
tended to show a slight decline. Noise pollution remained
more or less unchanged. Overall, many people along the
Gotthard route (A2)-from Basel via Lucerne and Lugano to
Chiasso—arestill subjecttonoise pollution levelsthatexceed
the applicable impact thresholds.

Roads and railway lines dissect habitats and thus
impair the ecological connectivity of various animal pop-
ulations (» Chapter 12). In the Central Plateau, for example,

Transport volumes

Passenger transport Freight transport
Million person-kilometres Million tonne-kilometres
Non-motorised transport’ Road
Private motorised transport mm Rail’
Public road transport
mmm Rail (railways and cable cars)
120,000 30,000
100,000 25,000
80,000 20,000
60,000 15,000
40,000 10,000 . .
S m. sl B H
0 0
1990 2000 2008 1990 2000 2008
" Non-motorised transport recorded since 1994.
2 Net tonne-kilometres: not including weight of freight transport vehicles
(and trailers), and swap bodies in multimodal transport.
Source: FSO @@
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very few areas of over 10 km? remain that have not been
fragmented (» Jaegeretal.2007). Moreover, transport
infrastructure alters the landscape considerably and limits
the opportunities available for tranquil recreation. One
third of the settlement areas are consumed by transport
infrastructure (» Chapter 11).

The use of the different means of transport generates
costs that are borne not by those who create them but by
third parties (usually the general public). This can involve,
for example, negative effects on the environment, climate
or health. These costs, which are known as external costs,
were estimated at CHF 8.5 billion for 2005. 95% of these
costs were accounted for by road traffic and 5% by rail
traffic. With a share of 47 % (CHF 4billion), accident costs
and health costs generated by air pollution represent the
dominant cost factor here. Around 14 % (CHF 1.2 billion) of
these external costs arise from climate and noise. In pas-
senger transport, the external costs per passenger-kilome-
tre are 3.8 times higher for road transport than for rail
transport; in freight transport they are around seven times
higher per tonne-kilometre (» ARE/FOEN 2008).

Measures

The aim of Swiss transport policy is to combine the advan-
tages offered by the different means of transport by pro-
moting public transport, non-motorised transport and the
transfer of freight from road to rail. It also aims to reduce
transport-related environmental impacts to a harmless
level in the long term and to reduce energy consumption.
It is also intended to implement measures to ensure that
external costs are borne by the transport users who cause
the pollution.

The mileage-related heavy vehicle tax (MRHVT) was
introduced in 2001. As a result, for the first time in Eu-
rope, freight transport was billed for external costs. More-
over, the MRHVT contributes to the financing of major rail
projects and to the transfer of freight transport from road
to rail.

CO, emissions generated by transport, 2009

In accordance with the Kyoto Protocol (excluding international 2
aviation and shipping)
National air traffic 0.8 %
Shipping 0.7 %
Rail 0.2%

Fuel tourism 10.2 %
Motorcycles 1.4 %

Trucks/

9
Passenger cars buses 13.2%

68.1%

Delivery vans 5.3 %

Total: 16.30 million tonnes
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Passenger cars, by emissions categories
(Euro standards)

Number of vehicles (in thousands)

mmm Furo 5 mm Euro 3 mm Furo 1
Euro 4 Euro 2 Not defined
100% " 0.003 " 0.002 T 0.006 o014 T 404
5043 751.0
1008.4 12762
- 1496,3
o
% 8025 836.9
) 828.7
8333 808.9 7942
50% 844.2
839.7
793.7
762,0
1465.1
25%
6 12745 11003 o152
- 769,0
" 256.2 193.4 178.7 165.7 147.7
0%
2005 2006 2007 2008 2009
Sources: FEDRO; FSO 038

The exhaust emissions regulations for vehicles in Swit-
zerland have been harmonised with the EU regulations and
are tightened periodically . The Euro 5 emission
standard has been applicable to passenger cars since
September 200g. In the case of diesel passenger cars, this
exhaust standard prescribes limit values for particulate
emissions which can currently best be achieved using
particle filters.

The federal authorities will invest some CHF 2 billion
in measures to reduce noise pollution on the roads by the
remediation deadlines of 2015 and 2018. The total cost of
the measures is expected to reach around CHF 4 billion. Up
to now, 78 % of the funding has been used for structural
measures, i.e. noise barriers and covers. With regard to
measures that reduce noise at its source, for example low-
noise road surfaces, the federal government isinvesting in
research and promotes the use of such surfaces. Measures
to remediate railway noise are also being implemented.

From 2008 to 2027, the federal government plans to
provide a total of CHF 6 billion from the infrastructure fund
to supporturban transport projects and will cover between
30% and 50 % of the costs of such projects. The aims of the
agglomeration programme include the reduction of envi-
ronmental pollution.

To mitigate the problems posed to animals by the frag-
mentation of habitats, animal crossings are constructed
during remediation work on national highways that
intersect wildlife corridors. In addition to supporting con-
nectivity among animal populations, such crossings also
promote safety as they help to avoid accidents involving
animals.

In the case of major new transport infrastructure or
major modifications to such infrastructure, the question as
to whether a project is compliant with the environmental
protection regulations is established through the comple-
tion of an Environmental Impact Assessment (EIA). The
implementation of an EIA is compulsory for projects in-

Environment Switzerland 2011

volving roads, large carparks, railway lines and airports.
Based on the assessment carried out by the environmental
authority, the authority that grants the planning permis-
sion for such projects decides on their environmental
soundness and may impose requirements if necessary.
Other examples of measures for the reduction of the
environmental impact of transport include stricter emis-
sions-based landing charges for aeroplanes and discounts
on the MRHVT for trucks fitted with efficient particle filters.

Internet links

www.statistics.admin.ch » Topics » Mobility and transport

www.bafu.admin.ch/transports (f g)

www.bav.admin.ch

www.are.admin.ch

Regional comparison: choice of means of transport

A clear difference can be observed between urban and rural areas
in the choice of means of transport. The level of motorisation

in cities and suburban municipalities with well developed public
transport systems is lower than in the rest of Switzerland.

Regional differences in the choice
of means of transport, 2005
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Increasing economic output does not necessarily go hand in hand with increasing
environmental pollution. In the case of greenhouse gas emissions, at least, it has been
possible to observe a relative decoupling of emissions and economic output in

recent years. Hence, while gross domestic product (GDP) rose by 18.7 % in real terms
between 1990 and 2005, the emissions generated by the economy only grew by 3 %.
Nonetheless, Switzerland’s wide-ranging economic activities have consequences for

the environment — both at home and abroad.

Context

Between 1990 and 2009, Switzerland’s gross domestic prod-
uct (GDP) increased in real terms by 27.4 % . Since 199o, the
share of GDP generated by agriculture and forestry (pri-
mary sector) has declined from 2.9t0 1.2 % and the
contribution of industry and construction (secondary sec-
tor) decreased from 31.9to 26.8 %. As opposed to this, the
contribution of the tertiary sector to GDP increased from
65.1to 72 % over the same period.

The chemical and pharmaceutical industry is Switzer-
land’s leading export sector. The sector mainly manufac-
tures life science products, for example pharmaceutical
products, vitamins, fine chemicals, diagnostics and plant
protection products.

Business energy consumption (excluding the transport
sector) increased by 8.5 % from 1990 to 2009. Over the same
period, total drinking-water consumption decreased by
17 %, a development that can be explained especially by
efforts made by industrial and commercial sectors.

Changes in contributions of economic sectors to
gross domestic product (GDP) over time

mm Tertiary sector (services, including transport)
Secondary sector (industry and construction)
mm Primary sector (agriculture and forestry)

o

100% 65.1% 71.1% 72.0%
90%
80%
70%
60%
50%
40%
o

30% 31.9% 27.3% 26.8%
20%
o

0% 2.9% 1.6% 1.2%
0%

1990 2000 2009
2009: provisional values
Source: FSO @

A relative decoupling of economic output and the
greenhouse gas emissions generated by the economy took
place between 1990 and 2005; in other words, the increase
in emissions was lower than that of economic performan-
ce . Absolute decoupling would arise if emissions
declined and the economy continued to grow. The observed
gain in efficiency may be explained by the transfer of emis-
sions-intensive activities abroad along with technological
progress and structural changes. Overall, the emissions
generated by the economy increased in this period by 3%
to 39.2 million tonnes of CO, equivalents, while GDP rose
by 18.7% in real terms. Emissions in the primary sector
declined by 7.3% and thus recorded a considerably less
pronounced decline than value added (-12.9 %). Emissions
in the secondary sector decreased by 1.3 %, while value
added rose (11.2 %). Although emissions increased in the
tertiary sector (10.1 %), their growth was considerably
lower than that in value added (20.5 %). Hence efficiency
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in the secondary and tertiary sectors increased by 13 % and »

Greenhouse gas efficiency of the economy @)
Gross value added (in real terms) per volume unit of greenhouse
gases emitted

Index 1990=100
Entire economy Secondary sector
mmm Primary sector mm Tertiary sector
115
110
105
100 ~—
95
| |
90
1990 1995 2001 2005
Source: FSO @.
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@) Remediation of contaminated sites in 2005:
site types and treatment processes

Decontamination
Containment
Landfill sites Industrial sites Accident
sites
Treatment process by
site type
Treatment process
0% 20% 40% 60% 80% 100%
Source: FOEN [E]B

» 9% respectively over a period of 15 years. This perspective
does not take into account, however, the environmental
impact generated abroad by products imported into Swit-
zerland (» BFS 2009a; Chapter 1).

There are around 50,000 designated polluted sites in
Switzerland, in which waste has been deposited or which
have been contaminated as a result of industrial activities
or accidents. If polluted sites cause damage or harmful
effects to the environment or risk doing so, they are re-
ferred to as contaminated sites. Over 4,000 sites have been
classified up to now as contaminated sites; around 350 of
them have been remediated

In 2009, 1.8 million tonnes of hazardous waste were
generated in Switzerland by industrial production, the
construction sector and the remediation of contaminated
sites (» FOEN 200gb). Hence the volume of hazardous waste
generated between 1992 and 2009 more than doubled; the
biggestincrease was recorded between 2006 and 2007 due
to the volumes of contaminated excavated material gener-
ated by the remediation of contaminated sites. The share

NAMEA

NAMEA stands for National Accounting Matrix includ-
ing Environmental Accounts. It is a statistical tool de-
veloped by Eurostat, the statistical information service
of the European Union, which enables the combining,
by sector, of data from the national accounts with
environmental data (e.g. emissions, energy, energy
taxes, material flows and environmental protection
expenditures) . Hence, NAMEA should contrib-
ute to achieving a better understanding of the inter-
action between economic activities and the environ-
ment (» FSO 2009a).
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Imports and exports of hazardous waste, 2009
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69,412
1,225

Chemical-physical
treatment
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Source: FOEN

of total waste represented by harzardous waste in 2009
was over 40 %: 30 % of this hazardous waste was inciner-
ated, 36 % landfilled following appropriate pretreatment,
13% underwent chemical-physical treatment and 21 %
wasrecycled. The disposal of 14 % of the hazardous waste
was carried out abroad

In late 2009, around 2,300 activities involving the use
of genetically modified organisms (GMOs) and pathogenic
organisms (POs) were registered in Switzerland. Around
60 % of these activities involved GMOs and the remaining
40 % centred on POs. An enormous increase in the use of
GMOs in contained systems was recorded in the early 19gos.
A renewed increase in such activities has also been ob-
served since 2007 . GMOs are used in research, diag-
nostics and the manufacture of pharmaceutical and indus-
trial products.

Impacts

Switzerland’s wide-ranging economic activites have con-
sequences for the environment. These activities are one of
the main sources of emissions of volatile organic com-
pounds (VOCs) and particulate matter (PM10) (» Chapter 7).
Moreover they are also the source of over 60 % of Switzer-
land’s greenhouse gas emissions (» SFO 2009a).

If not managed correctly, chemicals and hazardous
waste pose a threat to the enviroment. Chemical substances
can damage, inter alia, the central nervous system and im-
mune system in humans and animals; however, each sub-
stance ultimately has its own ecotoxological risk potential.
Chemicals can find their way into the environment both
directly (e.g. plant protection products) and indirectly (e.g.
pharmaceutical products via sewage treatment plants) and
interfere with metabolic processes (» Chapter 9). In addition
to the production and use of chemicals, their transport,
storage and disposal also pose risks for the environment.

Problems with high concentrations of polychlorinated
biphenyls (PCBs) arise occasionally in Swiss watercourses,
for example in the Birs and Saane rivers and in the Upper



Rhine. The causes have only been identified in part. Old
landfills, junk yards and other sites contaminated with PCBs
have been identified as possible point sources. Even small
volumes of PCBs can affect human health (e.g. damage to
the immune system and suspected carcinogenic effects).

Measures

Numerous regulations for the protection of the environ-
ment have been passed in recent years. The chemicals or-
dinances (in particular the Chemicals Ordinance, the Bi-
ocidal Products Ordinance and the Chemical Risk Reduc-
tion Ordinance)!, which were enacted by the Federal
Council in 2005 as part of the harmonisation of Swiss and
EU law, resulted, for example, in biocidal products being
declared subject to authorisation, and in the definition of
stricter requirements for the biodegradability of detergents
and cleaning products. In addition, the use of certain heavy
metals, such as lead, cadmium, mercury and chromium,
is prohibited in electrical and electronic equipment and
in vehicles; the use of lead in paints is also banned as are
certain persistent organic pollutants (POPs) such as bro-
minated diphenyl ethers and paraffins. POPs were previ-
ously used in numerous durable goods but their use is
now heavily restricted or prohibited throughout the world
(POPs Convention).?

-

Ordinance of 18 May 2005 on Protection against Dangerous Substances
and Preparations (Chemikalienverordnung, ChemV), SR 813.11;
Ordinance of 18 May 2005 on the Placing on the Market and Handling of
Biocidal Products (Biozidprodukteverordnung, VBP), SR 813.12;
Ordinance of 18 May 2005 on Risk Reduction related to the Use of certain
particularly dangerous Substances, Preparations and Articles
(Chemikalien-Risikoreduktions-Verordnung, ChemRRV), SR 814.81.
Stockholm Convention of 22 May 2001 on Persistent Organic Pollutants
(POPs Convention), SR 0.814.03.

~
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Many substances that were already available on the
market before the introduction of testing obligations (exist-
ing substances) have not yet been tested and assessed to
date or only inadequately tested and assessed. Of the 4,638
existing substances which are produced at levels exceed-
ing 1,000 tonnes a year in OECD member countries, 956 had
been tested and assessed by the end of 2009 . To re-
solve this problem the European Community enacted the
new REACH regulation3 on 1 July 2007 which aims to
achieve the safer manufacture and production of chemi-
cals in the Eu. This should accelerate the processing of ex-
isting substances considerably. Another adaptation of the
Swiss chemicals legislation is currently in preparation.

To avoid causing damage to the environment, stringent
regulations are now applicable to the construction and
operation of landfills and to the management of waste that
poses a threat to the environment. The key regulations here
are those defined in the Ordinance on Movements of
Waste* and the Technical Ordinance on Waste>, the latter
is currently being revised. Exports of hazardous waste are
only authorised if the waste will be disposed of in an envi-
ronmentally sound fashion abroad. Exports to non-OECD
countries are prohibited.

Some 13,000 of Switzerland’s approximately 50,000
polluted sites require closer investigation. Responsibility
for this task rests with the cantonal agencies and individual
federal authorities. Twenty-three cantons and two federal

3 Regulation (EC) No 1907/2006 of the European Parliament and of the

Council of 18 December 2006 concerning the Registration, Evaluation,

Authorisation and Restriction of Chemicals (REACH).

Ordinance of 22 June 2005 on Movements of Waste (Verordnung iiber den

Verkehr mit Abfallen, VeVA), SR 814.610.

5 Technical Ordinance on Waste of 10 December 1990 (Technische Verord-
nung tiber Abfille, TVA), SR 814.600.

N

Nanotechnology

In the nano sciences and technologies, re-
searchers from the fields of physics, chem-
istry, biotechnology, medicine, computer
science and material sciences work with
surfaces and structures ranging in size
from the atomic scale to around 100 bil-
lionths of a metre (nanometres). Hence
nanotechnology makes use of special
physical or chemical characteristics that
cannot be observed on a larger scale. It is
viewed as one of the most promising tech-
nological developments of recent years
and is very important for Switzerland as
a location for research and business. In
addition to the promising potential for
health and the environment, the new tech-
nology also presents some risks, however.
Nanoparticles can pose a hazard potential
due to their special physical-chemical

characteristics which are not displayed by
the material when it is in the form of larg-
er particles or solutions (» TA-SWISS 2006).

The Institute for Work and Health
(IST) was commissioned by the Swiss
National Accident Insurance fund (SUVA),
to survey how, where and in what quanti-
ties nanoparticles are already being used
by industry in Switzerland. In addition, it
established how many employees poten-
tially come into contact with nanoparti-
cles and which protection strategies are
implemented. The results of the survey
revealed, among other things, that 600
companies work with nanoparticles and
around 1,300 employees are exposed to
them (» IST 2008).

In April 2008, the Federal Council
adopted the Synthetic Nanomaterials

Action Plan (» FDHA/FDEA/DETEC 2008).
The conditions necessary for the sustain-
able use of nanotechnology are to be cre-
ated on the basis of this Action Plan. In
terms of support for the implementation
of the Action Plan, the relevant federal
authorities developed instruments for the
assumption of responsibility and made
them available to businesses for use and
testing. The Action Plan also contributed
to the promotion of research in the field
of nanotechnology.
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» authorities have already completed their registers of pol-

luted sites. Registers that are not yet available are due for
completion by the end of 2011. The investigations of the
polluted sites should be completed by 2015. Remediation in
urgent cases must be undertaken by 2017 and a deadline of
up to 2025 has been set for the remaining contaminated
sites . This stepwise procedure is regulated by the
Contaminated Sites Ordinance.® The Confederation can
subsidise the treatment of polluted sites. Approximately
CHF 30million is available for this purpose annually, fi-
nanced by a tax on the landfilling of waste.”

Regulations also apply to the handling of GMOs and
pathogenic organisms (POs) in contained systems. These
are defined in the Containment Ordinance.8 The precau-
tionary principle is basically applicable in the area of
biotechnology as the information available about the
long-term and indirect environmental impacts of GMOs
is currently insufficient. There is a moratorium on the use
of GMOs in agriculture until 2013 (» Chapter 6).

In addition to the passing of regulations, other meas-
ures have been taken to reduce the environmental impacts
of economic activities. For example, incentive taxes are
levied on heavy traffic (mileage-related heavy vehicle tax,
MRHVT), carbon dioxide (CO,) and on volatile organic com-
pounds (VOCs).

Although environmental protection generates costs, it
can also help to avoid expenses (e.g. in the health sector)
that would arise from greater pollution. In 2003, the envi-
ronmental protection expenditure of businesses was ap-
proximately CHF 2.5 billion. A real decline of around 7%
has been recorded in this spending since 1993. This reduc-
tion can be explained by structural changes, the introduc-
tion of cleaner production processes that do not give rise
to any additional spending on environmental protection
and the development of more effective technologies for the
treatment of environmental pollution. Swiss industry is not
penalised when compared at international level. It devot-
ed about CHF 1.28 billion to environmental protection in
2003, which corresponds to almost 1.4 % of its value added.
This financial burden is comparable with that of European
industry (Eu15) (» FSO 2006).

In October 2010, the Federal Council set the course for
the development of a greener economy (» FOEN 2010a). It
confirmed its intention to improve general conditions so
as to increase resource efficiency in production and con-
sumption —measures that will serve both the environment
and the economy. The emphasis here is placed, inter alia,
on the “greening” of the tax system with a view to the re-
inforcement of the incentives for the protection of resourc-
es, the provision of information on the use of environmen-
tal resources by consumption and production and on the
promotion of clean technology sectors. The Swiss Clean-

o

Ordinance of 26 August 1998 on the Remediation of Contaminated Sites
(Altlasten-Verordnung, ALTLV), SR 814.680.

The basis for this is provided by the Ordinance of 26 September 2008

on Charges for the Remediation of Contaminated Sites (Verordnung iiber
die Abgabe zur Sanierung von Altlasten, VASA), SR 814.681.

Ordinance of 25 August 1999 on the Contained Use of Organisms
(Einschliessungsverordnung, Esv), SR 814.912.

~
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tech Masterplan shows how Switzerland can become a
leading cleantech location (» OPET 2010). .

Internet links

www.statistics.admin.ch » Topics » National economy

www.statistik.admin.ch » Themen » Raum, Umwelt

» Umweltgesamtrechnung (f g)

www.bafu.admin.ch/economy

www.bafu.admin.ch/state-chemicals
www.bafu.admin.ch/state-contaminatedsites

www.bafu.admin.ch/state-biosafety

www.bafu.admin.ch/state-hazardouswaste

www.bafu.admin.ch/nanotechnology

www.bafu.admin.ch/swissprtr

www.ta-swiss.ch

Regional comparison: Swiss Pollutant Release and Transfer
Register (SwissPRTR)

The Swiss Pollutant Release and Transfer Register (SwissPRTR)

is a publicly accessible register containing information about the
release of almost 90 pollutants into the air, water and soil.

The information, which may be consulted on the FOEN website,
enables the identification of pollutant sources and their local,
regional or even national importance.

SwissPRTR: locations of registered facilities, 2010

@ Locations

Source: FOEN Map: FSO, ThemaKart
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Il. State of the environment

5. Households, consumption
and tourism

Between 1990 and 2009, household consumer spending in Switzerland rose by 28 %

in real terms, roughly in line with the economy. On average, 200 litres of water are con-
sumed per person per day and 700 kg of waste are generated per capita annually.
Approximately half of the waste is collected separately. The manufacture, transport and
use of products cause far greater environmental impacts than their orderly disposal.

Context ergy consumption in this sector increased by 16 % between
The consumption of goods and services accounts foralarge 1990 and 2009 (» Chapter 2).
part of our impact on the environment. Water consumption by households and small busi-

Between 1990 and 2009, the Swiss population increa- nesses has decreased by around 10 % since 1990 and was
sed by 15 % from just under 6.8 million to almost 7.8 mil- 573 million m? in 2009. Per-capita water consumption has
lion. Based on household scenarios, it is assumed that the  declined by over 22 % since 1990 to 200 litres per person per
number of private households increased over the same  day .
period by almost 20 %, while the average number of persons In addition to the population and the economy, the
per household declined from 2.3 to 2.2.In parallel, the ave- volume of municipal solid waste (MSW) generated annu-
rage living space per person rose by 12.8% between 1990  ally also grew. The waste mountain has increased in size
and 2000. by 33 % since 1990. In 2009, each Swiss inhabitant produced

Gross domestic product (GDP) rose by around 27% in  around 700 kg of waste. The volume of MSW collected
real terms between 1990 and 2009 and household consumer  separately has more than doubled since 1990 from 160 to
spending grew by 28 %. The latter reached CHF 310 billion = 360 kg per person per year. Switzerland achieves high col-
at current prices in 2009 . lection quotas for individual waste categories: 95 % for glass,

Households account for around 29% of final energy 84 % for tinplate, 88 % for paper and card, and 81 % for PET
consumption — excluding that used for transport. Energy  (» FOEN 2009c). The remaining MSW is incinerated in an
consumption has remained relatively constant since 1990  environmentally sound fashion. Electricity and heat are

. At around one third of final energy consumption, harnessed in the process and provide around 2 % of Swiss
transport is the biggest energy consumer group. Final en- final energy consumption.

— Gross domestic product (GDP), population and Household final energy and water consumption —
;
household expenditure
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Composition of municipal solid waste, 2001/2002
=

Biogenic waste 27 %

Composite packaging and
products 18 % Residual fraction 2 %
Electronic/electrical
waste, batteries,
hazardous waste 1%

Plastic containers
and other
plastics 15%
Natural products 2%

w

Iron, non-ferrous
metals 3%
Paper, card 20 % Textiles 3%

Glass 4%

Minerals 6 %

Source: FOEN

Biogenic waste from kitchens and gardens and food
leftovers account for 27 % of incinerated household waste
and the largest category by weight. Paper and card, which
account for 20 %, come next and are followed by composite
products and composite packaging at 18 %, and plastics at
15% . The increasing habit of discarding food and
drinks packaging, free newspapers, cigarettes and other
objects on public ground is generating a need for greater
human and financial resources in the area of waste dis-
posal. This littering generates annual costs of CHF 200 mil-
lion (» FOEN 2011a).

Impacts

The consumption of goods and services has impacts on the
environment at local, regional and global levels. Switzer-
land imports almost all important industrial raw materials
and non-renewable energy carriers and increasing num-
bers of finished products (» Chapters 1 and 2). Hence con-
sumption has direct and indirect environmental impacts
in the countries of production. Almost all consumption-
related decisions have an impact on the environment: with
respect to habitation, the choice of location, the total heated
living space, the choice of energy carrier and the thermal
quality of the building are crucial. The increase in living
space per person and in second homes has prompted the
expansion of development zones and settlements and cre-
ated a need for additional infrastructure. In the area of
mobility, the distance covered by the routes travelled and
the choice of means of transport are crucial, while, in the
case of consumer goods, the key factors are the volumes
purchased, the origin and quality of the goods and the pro-
duction methods used. With respect to nutrition, finally,
diet, production methods and the origin of the food are
crucial with respect to impact made on the environment.
Meat production has the greatest environmental impact in
this context (» FOEN 2006a).
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Measures

Switzerland has implemented numerous measures since
the 1980s to reduce the environmental impacts generated
by the consumption of goods and services. These include
the passing of laws and regulations (e.g. the ban on mer-
cury and polychlorinated biphenyls [PCBs]), the creation
of financial instruments, for example the incentive taxes
for the reduction of air pollution (» Chapter 7), the levies on
refuse bags, the provision of advice, communication and
information about waste and consumer topics, the promo-
tion of new technologies such as heat pumps and solar pow-
er, private initiatives such as the establishment of new
standards (the Minergie and Minergie-P building energy
standards) and labels (Fsc for wood and the bud for organ-
icagriculture), and, finally, transport and mobility-related
measures (» Chapter 3).

Although the total volume of municipal solid waste
(MSW) generated has risen in recent years, the Swiss gov-
ernment’s waste management policy has greatly reduced
the level of environmental pressure caused by waste man-
agement. This progress can be attributed among other
things to the introduction of stringent waste management
standards, highly effective infrastructure (in particular the
waste incineration plants), improvements in the separate
collection of waste, the imposition of take-back and recy-
cling obligations for various products, and a financing sys-
tem based on the polluter-pays principle.

Different initiatives exist at commune and town/city
level in the cantons to curb littering in public places. These
include, for example, information and awareness-raising
campaigns and cooperation between the authorities and
businesses (codes of behaviour). The commercial and retail
trade sectors also engage in efforts to reduce littering.

If the environmental impact caused by consumption
is to be further reduced in the future, apart from targeting
changes in consumer behaviour, the problem must also be
tackled from the beginning of the production chain. The
manufacturing and use of most products causes far great-
er environmental pressure than their orderly disposal. For
this reason, in addition to avoiding the generation of waste,
it will become more important to exert an influence on
production. This approach can be fostered, for example,
through partnerships with industry and commerce,
through the consideration of the results of life cycle assess-
ments (» Box “Ecological market transparency and life cycle as-
sessments”), through information and awareness-raising for
both producers and consumers (e.g. through campaigns
and credible and comprehensible environmental product
information) and through international agreements. .
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Regional comparison: polluter-pays principle

(waste disposal fees)

76 % of the population throughout Switzerland finances waste dis-
posal fully or in part through the payment of “polluter-pays”

charges (refuse-bag fees). In the cantons of Western Switzerland,
Nidwalden and Ticino, waste disposal is financed by non-volume-
based charges or from tax revenues.

M5.1  Percentage of the population subject to volume or
weight-based waste disposal fees, 2006

Geographic division: cantons

Source: FOEN
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Ecological market transparency and life cycle assessments

We all consume to satisfy our needs for
nutrition, heat, protection, mobility and
leisure activities. According to the Global
Footprint Network, with its current con-
sumption patterns, the Swiss population
consumes over four times the volume of
resources available in Switzerland (» ARE/
SECO/FOEN/FSO 2006) and 70 % of the
materials consumed originate from
abroad (» Chapter 1). To reduce our drain
onresources, individuals, companies and
the public sector need to opt more often
for resource-conserving alternatives
when making choices related to the con-
sumption and production of goods. In
order to achieve this, it is necessary that
the environmental impacts arising from

the consumption of goods and services be
quantifiable and definable.

Life cycle assessments (LCAs) are one
method of numerically expressing the
ecological effects of products throughout
their life cycles (» Chapter 1; Box “Internet-
related material flow”). An LCA inventories
all of the main environmental impacts
that a product causes over its entire life
cycle — from the extraction of the raw
materials to production, transport and
use of a product, and, finally, its disposal.
The federal authorities promote the life-
cycle-based way of thinking through the
support and further development of exist-
ing LCA methods and the use of LCAs by
the administration and businesses. An

example of the greater consideration of
the life cycle in consumption decisions is
the requirement to provide “Proof of the
positive aggregate environmental impact
of fuels from renewable feedstocks” in-
troduced in 2009 under the Biofuels Life
Cycle Assessment OrdinanceX.

1 peTEc Ordinance of 3 April 2009 on Proof of
the Positive Aggregate Environmental
Impact of Fuels from Renewable Feedstocks
(Treibstoffékobilanz-Verordnung, TrObiV),
SR 641.611.21.
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Sport and tourism

With a gross value added of CHF 14.5 bil-
lion in 2009 (2.9 % of total gross value
added) and a total of 145,000 employees
in full-time equivalents (4.1 % of total
workforce), tourism is one of the most
important sectors of the Swiss economy
(» FSO 2010c).

Switzerland’s diverse and beautiful
landscape is viewed by foreign visitors as
its greatest attraction by far as a tourism
destination (» Tourism Switzerland 2009).
The pressure on nature and the landscape
is increasing, however, as open-air sport-
ing activities are gaining in popularity
and are taking place outside of formal
organisational structures (e.g. sport as-
sociations) (» FOSPO 2008). Conflicts
arise mainly in landscapes and habitats
which are both very attractive for sport
andrecreational use, and highly sensitive
and worthy of protection.

The interference in the ecosystem is
particularly striking in the case of winter
tourism: the area of artificial snow slopes
is constantly increasing in Switzerland
and reached 33 % in 2008 (» STV 2008;

). Large volumes of water are consum-
ed in the production of artificial snow

Artificial snowmaking

Percentage of total prepared piste area
on which artificial snow is used
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(around 18 million m? in winter 2007/08).

In addition, the setting up of artificial

snow installations often requires exten-

sive excavation work for the laying of
cables and pipes and for the construction
of pump stations and reservoirs. The
trend for artificial snow use could in-
crease further as a result of climate

change (» Chapter 8).

Efforts are being made on various
fronts to maintain access to attractive
local recreational spaces and tourism
regions in a way that is compatible with
the needs of the environment:

o The creation of parks of national im-
portance aims to boost sustainable
development, specifically by develop-
ing nature-based tourism services in
these regions (» Chapter 11).

o The federal authorities support the
creation of nature-based tourism ser-
vices through the Innotour tourism in-
novation promotion programme.

o The “Respektiere deine Grenzen” (“Re-
spect your limits”)! campaign was
launched in cooperation with the Swiss

1 www.respektiere-deine-grenzen.ch

2005 2008 2010

0oa

Alpine Club (SAC) in 2009. The aim of
the campaign is to provide better pro-
tection to habitats of wild animals, thus
granting them greater tranquillity.

o The project for the updating of the Fed-
eral Inventory of Landscapes and Nat-
ural Monuments of National Impor-
tance (BLN) promotes, among other
things, quiet recreation (» Chapter 11).

Transport s the biggest cause of resource

consumption in the field of sport and

tourism; both travel to and from tourism
destinations and motorised sporting ac-
tivities must be taken into account here.

In 2003, leisure traffic was responsible

for almost 45 % of distances travelled in

Switzerland and for 41 % of the associated

movements; around 12 % of it were con-

nected with sporting activities (» FSO/

ARE 2007). The car is the dominant means

of transport here: almost 70 % of all dis-

tances covered by leisure traffic are trav-

elled by car (» Chapter 3).

To reduce the impacts of leisure traf-
fic on the environment, the federal gov-
ernment developed the Federal Leisure
Transport Strategy in 2009. The strategy
proposes measures to promote a shift
from private motorised transport to pub-
lic transport, to encourage the use of non-
motorised transport and to reduce the
length of trips undertaken for leisure
activities. It is also planned to create at-
tractive, competitive and commercially
viable leisure travel products and ser-
vices. A new centre of competence on
leisure traffic “Kompetenzzentrum Frei-
zeitverkehr” was established in 2009 for
this purpose (» Federal Council 2009a).
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Il. State of the environment

Agriculture has made significant ecological progress over the past two decades.

In 2009, 11 % of utilisable agricultural area was used for the purpose of ecological com-
pensation. However, agricultural activities continue to cause environmental impacts.
Agriculture faces the challenge of improving the integration of environmental protec-
tion and biodiversity conservation into its production methods.

Context

Natural processes are influenced by agriculture in a variety
of ways: fertilisers (farmyard manure, mineral fertilisers)
provide nutrients for plants and the soil is worked for sow-
ing, crop maintenance and harvesting. In addition, plant
protection products are used to fight weeds, fungi and pests,
and animal diseases are treated using veterinary pharma-
ceuticals. Depending on the particular time, scale and
method involved, agricultural activities can harm the en-
vironment, in particular water bodies and watercourses
and biodiversity.

Over one third of Switzerland’s territory is used for
agriculture and Alpine grazing. Hence agriculture bears
considerable responsibility for the quality of Swiss cul-
tural landscapes. According to the Swiss Federal Consti-
tution, the federal authorities must ensure that agricul-
ture makes a substantial contribution to national food
security, the conservation of life-sustaining natural
resources, the stewardship of the cultural landscape and
the country’s regionalised settlement pattern by imple-
menting a system of production that is both sustainable
and market-oriented.

Ecological compensation areas
Areas qualifying for subsidies’

“
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— mm Other ecological compensation ares
Ecological compensation areas of particular biological quality and/or
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! The number of standard fruit trees is converted into units of area,
one tree corresponds to one are.
? It is not possible to provide a breakdown of the ecological compensation areas
for 2002 to 2005.
Source: FOAG @

The area of land used for agriculture declined by 2.3 %
between 1996 and 2009. According to the Swiss land-use
statistics, two thirds of this land take was for new settle-
ment and infrastructure areas. One third became forest
area, a development that can be largely explained by the
abandonment of farming in the mountain region (» FSo
2009b; 2010d). Around 11 % of Switzerland’s utilisable agri-
cultural area is farmed organically .Ecological com-
pensation areas increased from 1993 and have remained
constant at approximately 120,000 ha since 2001

In 2008, Swiss agriculture covered 62 % of domestic
food requirements in terms of energy (» FSO 2010e). In the
case of foodstuffs of animal origin, the level of self-suffi-
ciencyis 93 %, and in the case of milk products, production
outstrips domestic demand. However, Swiss agriculture is
highly dependent on other countries for agricultural pro-
duction inputs (e.g. animal feed, energy, fertilisers, plant
protection products, seed material, machinery). Excluding
imported animal feed, the net level of self-sufficiency in
2008 was 55 %. Hence the environmental impacts arising
from the production of animal feed arise, in part, abroad
(» FOAG 2000Q).

Nitrogen and phosphorous surpluses

Index 1990 =100
mm Nitrogen balance
Phosphorous balance
100 N
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Source: FSO, in accordance with OECD methodology
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Agriculture is responsible for around 10 % of Switzer-
land’s greenhouse gas emissions, the main share of which
is accounted for by methane (CH,) and nitrous oxide (N,0)
(» Chapter 8). Around 66 % of Swiss methane emissions orig-
inate from livestock-keeping and 75 % of nitrous oxide emis-
sions from agriculture (farmyard manure storage and ma-
nure management).

Nitrogen (N), which occurs in many forms in nature, is
of vital importance for plant growth. Mineral fertilisers
and animal excreta constitute the main source of nitrogen
inputs from agriculture. Part of the nitrogen reaches the
air in the form of ammonia emissions (NH3), another part
isleached into the groundwater as nitrate (NO;). Ataround
94 %, agriculture is the main source of ammonia emissions
in Switzerland (» FOEN 2009d). These emissions are gener-
ated for the most part by livestock farming. The require-
ments of the Waters Protection Ordinance! regarding the
nitrate content of the groundwater are sometimes exceed-
ed in catchment areas dominated by arable farming
(» Chapter 9). The nitrogen surpluses declined between 1990
and 2008 by around 18 % , however, their level has
stagnated at around 100,000 tonnes per year since the be-
ginning of this century.

In addition to nitrogen, phosphorous (P) is another im-
portant plant nutrient. Agriculture is mainly responsible
for the still high phosphorous content of some of the lakes
in the Central Plateau. Water bodies in catchment areas
with intensive livestock-keeping, for example Lakes
Baldegg, Hallwil, Sempach and Zug, have high phospho-
rous levels

Over 350 chemical active agents and over 60 organisms
are currently authorised in plant protection products in
Switzerland. In 2009, almost 2,300 tonnes of plant protec-
tion products, of which fungicides (products that kill or
inhibit fungi) and herbicides (weed killers) are the main
types, were sold.

Impacts

Nutrient-poor, species-rich grassland ecosystems have be-
come rare in Switzerland, in particular in intensively
farmed valley areas. In the mountain region there is a trend

toward the more intensive farming of favorable areas,
while the area of fallow lands is increasing due to abandon-
ment of farming in less suitable areas, which, however, are

1 Waters Protection Ordinance of 28 October 1998 (Gewésserschutz-
verordnung, GSchV), SR 814.201.

often valuable from an ecological perspective (» Stécklin
etal. 2007).

Ammonia is particularly harmful to ecosystems that
depend on low-nitrogen conditions, for example, forests,
mires and species-rich meadows. Excessive nitrogen inputs
give rise to a reduction in species diversity, and can disrupt
the soil balance through acidification and thus lead to the
release of substances (e.g. heavy metals) that may be toxic
to living organisms.

Elevated input of phosphorousinto water bodies causes
the excess production of plant biomass and hence nutrient
saturation (eutrophication) in lakes and ponds. This can
resultin areduction in biodiversity, higher water treatment
costsand restrictions on the use of lakes for leisure activities.

Plant protection products can reach water bodies and
watercourses through rainwash, percolation, leaching and
drainage. Sometimes (in 9% of samples tested by the na-
tional groundwater monitoring network NAQUA; G14) these
products are measured in groundwater in concentrations
that exceed the limit admissible under the Waters Protec-
tion Ordinance of 0.1 pg/1 (» Chapter 9).

The agricultural management of soil can result in its
compaction or erosion. Various soil functions are impaired
as a result and losses in yield can also arise (» Chapter 10).
Erosion contributes to the nutrient pollution of water bodies.

Measures

The federal government has implemented measures on
different levels to reduce the negative impacts of agricul-
ture on the environment. In 2008, it defined environmen-
tal objectives for the agriculture sector on the basis of acts,
ordinances, international agreements and Federal Coun-
cil resolutions (» FOEN/FOAG 2008).

The majority of dry meadows and pastures are the
result of extensive agricultural use and play an important
role in the conservation and promotion of species diver-
sity. In early 2010, the Federal Council passed a new ordi-
nance which adds an inventory of dry meadows and pas-
tures to the existing federal inventories (Dry Meadows
Ordinance).? This establishes the basis for the protection
and conservation of dry meadows and pastures of nation-
al importance and makes an important contribution to
the promotion of biodiversity (» Chapter 12).

2 QOrdinance of 13 January 2010 on the Protection of Dry Meadows and
Pastures of National Importance (Trockenwiesenverordnung, TwwV),
SR 451.37.

Moratorium on genetically modified organisms (GMOs)

In 2005, the people and the cantons voted
in favour of the popular initiative “for
food from GMO-free agriculture”. The
initiative states that genetically modified
plants may not be cultivated by Swiss
agriculture. The ban, which was origi-

nally limited to five years, was extended
by a further three years by parliament in
March 2010. A deciding factor for this
extension was the fact that a National
Research Programme on the Benefits and
Risks of the Deliberate Release of Geneti-

cally Modified Plants (NFP59) is current-
ly being carried out and is expected to
present its findings in mid-2012.

Environment Switzerland 2011
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Direct payments

Since 1999, agricultural holdings must
present proof of ecological performance
(PEP) to receive direct payments. The fol-
lowing six criteria must be met: balanced
use of fertilisers, crop rotation, targeted
use of plant protection products, suitable
soil protection measures, species-appro-
priate livestock farming and ecological
compensation areas. Almost all farms
now fulfil the PEP requirements. This has

contributed to the fact that agricultural
production in Switzerland is more envi-
ronmentally sound today (» G6.1).

In 2012, the Swiss parliament will
decide on the revision of the Federal Ag-
riculture Act. As part of this process,
direct payments are to be more strongly
oriented towards the desired public
services to be provided by agriculture
(» Federal Council 2009gb). It is planned

to create five new permanent direct pay-
ments instruments: cultural landscape
contributions, security of supply contri-
butions, biodiversity contributions, land-
scape quality contributions and animal
welfare contributions. These changes are
expected to come into force in 2014.
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The federal government promotes the diversity of va-
rieties in the cultivation of agricultural products and sup-
ports, in particular, the increased use of local varieties
(crop plants) and breeds (livestock).

According to article 62a of the Waters Protection Act3,
the federal authorities support the cantons in the reme-
diation of polluted water bodies. To this end, it finances
most of the costs and reduced yields incurred by agricul-
tural holdings as a result of the implementation of measures
to reduce these pollutant inputs.

Other agricultural policy measures include the obliga-
tion to provide proof of ecological performance (PEP), con-
tributions for biological quality and connectivity (Ecolog-
ical Quality Ordinance)4, the ecological direct payments
(» Box “Direct payments”) and the “Sustainable Use of
Natural Resources” programme. The latter promotes re-
gional and sector-specific projects that aim to achieve
the more efficient use of nitrogen, phosphorous and energy,
the optimised use of plant protection products or greater
protection of the soil and biological diversity. The focus of
the projects currently being supported by the programme
is the reduction of ammonia emissions. .

3 Federal Act of 24 January 1991 on the Protection of Water (Gewésser-
schutzgesetz, GSchG), SR 814.20.

4 Ordinance of 4 April 2001 on the Regional Promotion of the Quality and
Connectivity of Ecological Compensation Areas in Agriculture (Oko-
Qualitatsverordnung, OQV), SR 910.14.

Internet links
www.statistics.admin.ch » Topics » Agriculture, forestry

www.bafu.admin.ch/state-water

www.bafu.admin.ch/state-soils

www.foag.admin.ch

Regional comparison: percentage of utilisable agricultural
area farmed organically

11 % of utilisable agricultural area is farmed organically. In hill and
mountain regions, the proportion is higher as the conversion to
organic production in livestock farming is easier than, for example,
in arable farming or vegetable production.

M6.1 Percentage of utilisable agricultural area farmed
organically, 2009

in%

—-— 216,0
12,0-15,9
8,0-11,9
4,0-7,9

Geographic division: district 0 25 50 km
Source: FSO Map: FSO, ThemaKart @
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7. Air quality

Air pollutant emissions have been greatly reduced in recent decades thanks to the im-
plementation of numerous measures. The ambient air quality standards specified

in the Air Pollution Control Ordinance are complied with for nine of the twelve main air
pollutants in Switzerland today. However, the ambient air quality standards for nitro-
gen dioxide, ozone and particulate matter are still exceeded, in some cases massively,
with corresponding impacts on human health and the environment.

Context

Clean air is an indispensable necessity of life for plants,
animals and humans. Human beings influence air quality
through the combustion of fossil heating and motor fuels,
industrial processes and agricultural activities. Gases and
dust particles enter the atmosphere during these process-
es which are referred to collectively as emissions. The pol-
lutants are transported by wind and can undergo chemical
and physical change as aresult (transmission). Finally, they
impact on humans and the environment.

The quality of the air is constantly monitored and ana-
lysed at national level by the National Air Pollution Moni-
toring Network (NABEL)! and at cantonal and communal
levels. Switzerland is also involved in an international air
pollutant monitoring network.

Since 1990, it has been possible to reduce the emissions
of sulphur dioxide (SO,) by 85 %, of particulate matter
(PM10) by 40 %, of nitrogen oxides (NOyx) by 50 % and of

1 Data collected by the national air pollution monitoring network (NABEL):
www.bafu.admin.ch » Topics » Air » Air pollution
» National Air Pollution Monitoring Network (NABEL).

@) Exceedences of the ambient air quality standard
for ozone (03)!
Number of exceedances of ambient air quality standard
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! 1-hour ambient air quality standard: 120 pg/m® may only be exceeded once per
year at most. Ozone levels were extremely high in 2003 due to the hot summer.

Source: FOEN, NABEL
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volatile organic compounds (VOCs) by 65% . Com-
pared with similarly densely populated areas in Western
Europe, Switzerland’s per capita emissions of air pollutants
are considerably lower.

Inthe case of nine of the twelve main air pollutants, for
which ambient air quality standards have been specified
in the Air Pollution Control Ordinance,? the pollution lev-
els throughout Switzerland are below these limits. The
ambient air quality standards continue to be exceeded, in
some cases massively, for nitrogen dioxide (NO,), ground-
level ozone (O;) and particulate matter
(» FOEN 2010b).

The concentrations of NO, in the air decreased mark-
edly over the period 1990—2000 and slightly since the year
2000. The ambient air quality standard for NO, (30 pg/m?,
annual average) is still markedly exceeded in some places,
particularly near busy main roads

Ground-level ozone arises when precursors (in par-
ticular NOx and VOCs) are chemically altered by intensive

? Ordinance of 16 December 1985 on Air Pollution Control
(Luftreinhalte-Verordnung, LRV), SR 814.318.142.1.

Annual mean values for particulate matter (PM10)*

Micrograms per cubic metre

mm Urban, heavy traffic Rural

Urban Pre-Alpine/Jura =
mmm Periurban
60

40

20 Ambient air quality standard

P B
1986
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* Pre-1997 values calculated from TSP (total suspended particles).
Source: FOEN, NABEL @
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solar radiation. This process gives rise to summer smog.
The formation of summer smog and the accompanying
elevated ozone concentrations are indications of severe
atmospheric pollution. High levels of particulate matter
and nitrogen oxides concentrations in winter are known
as winter smog. This is formed when ground-level air mass-
es do not mix sufficiently in high-pressure meteorological
conditions. Under these conditions, pollutants such as par-
ticular matter and nitrogen oxides can accumulate and
their concentrations can exceed the ambient air quality
standards prescribed by the Air Pollution Control Ordi-
nance for several days in succession.

Impacts

Air pollution has adverse effects on human beings, ecosys-
tems, buildings and materials. Between 3,000 and 4,000
people in Switzerland die prematurely each year as a result
of the effects of air pollution (» ARE 2004; 2008). The great-
est threat is posed by excessive particulate matter and
ozone pollution which can cause respiratory and cardio-
vascular diseases. Around 40 % of the Swiss population is
exposed to excessive particulate matter concentrations at
their place of residence (» Chapter 17).

High nitrogen inputs from the air cause extensive eu-
trophication of ecosystems. This affects, in particular, for-
ests, species-rich meadows and dry grasslands, Alpine
heaths, raised bogs, and fens. Numerous species, which are
adapted to nutrient-poor habitats, are endangered as a re-
sult,and many of them are included in the Red Lists (» Chap-
ter 12). Alpine lakes and forest soils acidify due to excessive
pollutant deposition. High ozone levels in summer also

The main air pollutants
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cause damage to the leaves and needles on trees. Extended
periods of elevated ozone concentrations have negative
effects on plant growth and, depending on the crop and
weather conditions, this can cause harvest losses of up to
15 % (» Fuhrer 1995). In addition, buildings, monuments and
materials can be attacked, bleached and damaged by acid-
ic pollutants.

Air pollution in Switzerland generates health care costs
of around CHF 5.1 billion every year (» ARE 2008; Chapter 17).

Measures

The Swiss Environmental Protection Act (EPA)3 obliges the
federal authorities and cantons to protect human beings,
fauna and flora from air pollutants that are harmful or
cause nuisance. In accordance with the precautionary
principle, emissions must be limited as far as technologi-
cally and operationally feasible and economically viable.
If it is found that air pollutant concentrations are harmful
or cause nuisance, emission limits have to be tightened.
Moreover, the polluter-pays principle applies, according to
which the generator of the emissions must bear the costs
arising from their limitation.

Since the entry into force of the Ordinance on Air Pol-
lution Control, the federal authorities, cantons and com-
munes have implemented a large number of measures to
counteract air pollution. In addition to the strict emission
rules for combustion installations, industrial facilities and
motor vehicles, and the quality standards for heating and
motor fuels, the measures introduced include the mileage-

3 Federal Act of 7 October 1983 on the Protection of the Environment
(Umweltschutzgesetz, USG), SR 814.01.

o Particulate matter (PM10) consists of
particles with a maximum diameter of
10 micrometres (um). These are emitted
directly into the atmosphere or can
form from precursor substances. Par-
ticulate matter causes diseases of the
respiratory and cardiovascular system.
The carcinogenic components of diesel
engine exhaust fumes and from wood
combustion are particularly harmful.
Motorised transport, agriculture, for-
estry, industry and commerce (includ-
ing construction sites) are the main
sources of PM10.

o Nitrogen oxides (NO,) are precursor
substances for the formation of ozone
and cause the acidification and eu-
trophication of natural ecosystems,
such as mires and forests, and the
formation of secondary particles, e.g.
particulate matter (PM10). The main

source is motorised road transport
through the combustion of motor fuels
(» Chapter 3).

o Volatile organic compounds (VOCs)
contribute to the formation of ozone
and particulate matter. The spectrum
of VOCs ranges from non-toxic to high-
ly toxic and carcinogenic compounds
(e.g. benzene). The main emitters of
VOCs are industry, commerce and mo-
torised transport.

o Ozone (O;) arises in the lowest layer of
the atmosphere (troposphere) from the
precursor pollutants NO, and VOCs
under the effect of sunlight. Ozone ir-
ritates the respiratory tract, reduces
lung function and damages plants. It
also acts as a greenhouse gas.

o Ammonia (NH;) is a crucial contributor
to the eutrophication and acidification
of soil and this has detrimental effects

o

on natural ecosystems. Agricultural
livestock farming is the primary source
of NH;.

Sulphur dioxide (SO,) is emitted during
the combustion of motor and heating
fuels that contain sulphur and is an
important precursor substance for the
formation of acid rain. Air pollution
through SO, has been greatly reduced
in Switzerland since the 1980s and no
longer poses a problem.

Environment Switzerland 2011
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» related heavy vehicle tax (MRHVT) and the the incentive

tax on volatile organic compounds (VOCs) (» FOEN/FSO 2007).

The Federal Council revised its Air Pollution Control
Strategy* in September 20009. It is planned to reduce the
emissions of nitrogen oxides by 50 % compared to 2005
levels of particulate matter by 45 % , of ammonia (NH;) by
40 % and of volatile organic compounds (VOCs) by between
20% and 30 %. The limit values for emissions from stationary
sources (combustion installations, industry, agriculture)
and from vehicles and machinery must be reassessed and
adjustments proposed if appropriate. Options for the intro-
duction of financial incentives for the cleanest vehicles and
machines in the relevant categories are being assessed.
In addition, Switzerland aims to support the introduction
of ambitious emission limit values based on best available
techniques at international level. This cooperation is im-
portant as air pollution is also transboundary in its effects.
Finally, in cooperation with the cantons, the success of
measures implemented in agriculture for the reduction
of ammonia levels is monitored through measurements
and surveys. .

Internet links

www.bafu.admin.ch/state-air

www.cerclair.ch (f g i)

4 Konzept betreffend lufthygienische Massnahmen des Bundes,
BBI 2009-1221, 6586-6616.
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Regional comparison: Nitrogen inputs

The critical loads for nitrogen inputs are 10 to 20 kg of nitrogen (N)
per hectare (ha) and year for forests, 5 to 10 kg N per ha and year for
raised bogs and 10 to 15 kg N per ha and year for species-rich
Alpine meadows. These loads are exceeded markedly, particularly

in the Central Plateau and Ticino.

Nitrogen input from the atmosphere, 2007

Modelled nitrogen deposition (total input of oxidised and reduced N compounds).

kg N per ha and year
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8. Climate change

The temperature in Switzerland has risen by an average of around 1.8 °C since 1g970.
Itis very likely that a large part of this warming is attributable to human activities.
Switzerland’s greenhouse gas emissions remained almost constant between 1990 and
2009. Climate change has impacts on the water regime, flora and fauna, on
agriculture and forestry, tourism and water management, and on the health of

the population.

Context

Since the mid-20" century, a global warming of the atmos-
phere has been observed that cannot be explained by nat-
ural forcing factors (e.g. variations in sun activity) alone.
The temperature in Switzerland has risen by around 1.8 °C
on average since 1970 ,with relatively small regional
differences . 2000 to 2009 was the hottest decade
ever recorded in Switzerland.

In contrast to the temperature development, it is not
possible to identify any clear trend for Switzerland in the
average precipitation volume
ber of consecutive dry days

The main cause of climate change is the intensification
of the natural greenhouse effect due to human activities
(» IPCC 2007), in particular the combustion of fossil energy
carriers and the associated emissions of the greenhouse
gas carbon dioxide (CO,). Industrial processes, land-use
changes, agriculture and livestock farming also contribute
to alesser extent to the increase in the levels of greenhouse
gases like methane (CH,), nitrous oxide (N,0) and synthet-
ic gases (e.g. hydrofluorocarbons [HFCs]) in the atmosphere.

and maximum num-

Mean annual precipitation in Switzerland
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Switzerland’s total greenhouse gas emissions as de-
fined by Kyoto Protocol have remained more or less con-
stant since 1990 .In 2009, 51.8 million tonnes of CO,-
equivalants were emitted (excluding international avia-
tion and shipping and emissions arising from land-use
changes). CO, is responsible for around 85 % of greenhouse
gas emissions in Switzerland and is followed by CH, at 7 %,
N,0 at 6% and the synthetic gases at approximately 2 %.
Emissions of CO, were slightly lower in 2009 than in 1990
and those of synthetic gases markedly higher. In 2009,
the CH, and N,0 emissions, which are mainly generated
by agriculture, were 19% and 11 % lower than the corre-
sponding 1990 values.

81 % of Switzerland’s greenhouse gas emissions are
caused by the combustion of fossil energy carriers. Of the
total emissions, 32 % are generated by transport, 26 % by
industry and waste management, 20 % by private house-
holds (in particular heating and excluding transport), 12 %
by agriculture and forestry and 9% by the services sector
(in particular heating). Whereas, thanks to better heating
and building services technology, heating fuel consump-
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» tion shows an overall decline, consumption of motor fuel

isincreasing, mainly due to the rise in motorised transport
(» Chapter 3). In recent years, the progression has been par-
ticularly marked for private households: their transport-
related greenhouse gas emissions rose by 20 % between
1990 and 2005 (» FSO 2009a).

Impacts

Climate change affects various natural systems and socio-
economic sectors. The consequences of the altered climat-
ic conditions can be both positive and negative: Changesin
precipitation and snow cover and the accelerated melting
of the glaciers also influence the water flow regime of riv-
ers: they mustaccommodate higher flow rates in winter and
spring and lower flow rates in summer and autumn (» Chap-
ter 9). Intensive precipitation and the associated flooding
and landslides are likely to increase in the long term. The
Alpine glaciers have been losing an average of 1% of their
volume annually since the mid-1g70s. If this trend continues,
alarge partofthe Alpine glacier area (around 75 %) is atrisk
of disappearing by the mid-21%* century (» occc 2008).

Changes in climate influence the dispersion areas of
species. For example, over a period of just five years, the
dispersion of typical mountain flora in the Alps has shifted
around 13 metres higher (» FOEN 2009e). Longer periods of
heat and drought promote the spread of bark beetle in
spruce forests and weaken the forest as a result. A shift in
the habitat of trout has also been observed due to the
change in temperature in Alpine watercourses (» Hari
et al. 2006).

The change in climate conditions in the direction of
higher temperatures and lower summer precipitation lev-
els is associated with an increase in potential evapotran-
spiration (evaporation and transpiration). This can affect
human health among other things (» Chapter 17). In agricul-
ture, the volume of water needed by the crops is rising,
which also causes an increase in the irrigation requirement.
Calculations show that if the same level of agricultural cul-

@) Switzerland’s greenhouse gas emissions
In accordance with the Kyoto Protocol (excluding international
aviation and shipping, and land-use changes)
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tivation is retained, the area requiring irrigation could in-
crease toaround 400,000 ha (» Fuhrer and Jasper 200g9). This
value greatly exceeds the currently irrigated area
of around 50,000 ha. Hence, in future, the competition
for water resources between aquatic organisms, households,
electricity generation and agriculture is likely to intensify.

The rise in winter temperatures is also prompting an
upward shift in the snow line. This undermines the snow
guarantee of winter sportlocations. True high-altitude ski-
ing areas in the cantons of Valais and Graubiinden will still
be guaranteed snow even if the temperature rises by 4°C.
However, at lower altitudes, an increase of only 2 °C will
put half of the skiing areas at risk (» OECD 2007; FIF 2007).
This development would be associated with major econo-
mic losses for the affected winter sport regions (» Chapter 5).
In contrast, the mountain regions are likely to experience
greater use in the summer months by visitors seeking a
retreat from hotter low-lying areas.

Measures

In order to reduce the influence of human activity on the
climate system, emissions of greenhouse gases must be
reduced. The initial reduction targets for the period 2008-
2012 in industrialised countries are defined at global level
in the Kyoto Protocol. The continuation of international
climate protection to 2020 is negotiated in the context of
the Conferences of the Parties to the United Nations Con-
vention on Climate Change (» Box “Kyoto and post-Kyoto”).

Additional climate policy measures are to be intro-
duced by the end of 2012. They should extend the commit-
ment beyond the first Kyoto period and help to attain the
objectives by 2020 (» Federal Council 200qc).

The federal authorities and cantons launched a new
buildings programme in early 2010 which replaced that
carried out by the Climate Cent Foundation. Under the
new programme, a maximum of CHF 200 million per year
of the income from the CO, tax on heating fuel is being
made available for the implementation of CO,-reduction
measures in buildings. A further CHF 80-100 million is
to be added to this sum annually by the cantons. The aim
is to reduce the annual CO, emissions from buildings
by approximately 2.2 million tonnes by the end of 2020
(» Chapter 2; Box “Buildings programme”).

In addition to the reduction of greenhouse gases, the
Swiss government also places a high priority on adaptation
to climate change and aims to develop a national adapta-
tion strategy by the end of 2011. Based on climatological
data and the analysis of the effects of climate change and
the associated risks and opportunities, strategic adapta-
tion targets and sectoral strategies are being developed.
The main objective of the strategy is to coordinate adapta-
tion to climate change throughout Switzerland, avoid du-
plication, exploit synergies and optimise the use of the
available resources.

The existing CO, Act! is only in force until the end of
2012 and must be replaced by a completely revised legis-

1 Federal Act of 8 October 1999 on the reduction of CO, emissions
(CO,-Gesetz), SR 641.71.



lative basis. The draft of this new legislation is currently
being debated in parliament and is expected to be passed
in summer 2011. The targets and measures for Swiss climate
policy up to 2020 will be enshrined in this legislation
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Regional comparison: trend in mean annual temperatures

Depending on the region, mean annual temperatures increased
between 0.4 °C and 0.55 °C per decade in the years 1970 to 2009.

(» Federal Council 200qgc).

Internet links
www.bafu.admin.ch/state-climate

www.meteoswiss.admin.ch » Climate

www.proclim.ch

www.statistik.admin.ch » Themen » Raum, Umwelt

» Umweltgesamtrechnung (f g)

M8.1 Trend in mean annual temperatures, 1970-2009
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Kyoto and post-Kyoto

The United Nations Framework Conven-
tion on Climate Change (UNFCCC) was
signed in 1992. Since then, the parties to
the Convention, which number 194 to
date, meet annually at the Conference of
Parties (COP) to monitor the implemen-
tation of the Convention in the participa-
ting states. The Kyoto Protocol was pas-
sed in 1997 and ratified by Switzerland in
2003. As a result, our country undertook
to reduce its average annual greenhouse
gas emissions by at least 8% compared
with 19go levels in the period 2008 to 2012.

The international community is cur-
rently negotiating a follow-up regime for
the Kyoto Protocol, which is only valid
until 2012. At the international climate
conference held in Canctn in late 2010,
the parties to the Convention acknowled-
ged in the Canctin Agreement that a dan-
gerous anthropogenic disturbance of the
climate system can only be prevented if
the long-term warming of the earth is li-
mited to less than 2 °C globally (two de-
gree goal). Moreover, the parties are
aware that comprehensive adaptation

programmes must be developed with in-
ternational support for states that are
particularly badly affected by the im-
pacts of climate change. However, the
parties have not yet succeeded in rea-
ching a binding agreement on the reduc-
tion of greenhouse gas emissions.
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9. Waters

The quality of the water in Swiss lakes and rivers improved in recent decades.

Today, water protection policy is increasingly focused on pollutant substances like plant
protection products and pharmaceutical products. Structural and spatial deficits and
changes in flow regimes impair the natural functioning of watercourses as species-rich
habitats: around 10,800 km of Swiss rivers are in need of remediation.

Surface waters

Watercourses and lakes shape and structure landscapes,
transport water and bed load, connect valuable ecosystems
and, hence, form habitats for numerous plant and animal
species. In addition to the quality of surface waters, their
structure, the space available to them, the water flow regi-
me and the temperature also play an important role.

The quality of the water in Swiss lakes and rivers im-
proved markedly in recent decades. Excessive nutrient
concentrations are only detected in a few lakes in the Cen-
tral Plateau . The input of organic trace substances
through discharge from urban drainage, agriculture and
other sources represents the future challenge in the area
of water protection (» Box “Micropollutants”).

The term ecomorphology describes the quality of a
river or stream bed, its banks and surroundings, the inter-
connectivity of a watercourse and the extent to which it is
influenced by human activity. Ecomorphology is a key fac-
tor for many characteristics and processes associated with
river ecosystems. The availability of adequate space for
watercourses is of crucial importance. For centuries, wa-
tercourses have been corrected, channelised and culvert-
ed. The space allocated to watercourses has been reduced

Ecomorphological state of

watercourses, 2006
Poor state Good state
Culverted 7%
=) 4,000 km
Unnatural/artifical 5%
3,000 km
Heavily impacted 10 % Natural/
7,000 km near-natural 54 %
35,000 km
Minimally
impacted 24 %
16,000 km
Source: FOEN @E
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to a single channel in many places. Up to now, 14,000 km
or 22 % of the Swiss surface water network (scale 1:25000)
have been altered appreciably through structural interven-
tion ,and 100,000 artificial obstacles with a drop in
excess of 0.5m have been built. Approximately 10,800
kilometres of rivers and streams in Switzerland are in need
of remediation (» FOEN 2009f).

Engineered watercourses lack the microhabitats (e.g.
gravel banks, alternating patterns of deep and shallow wa-
ter, periodically flooded areas) that are crucial to the sur-
vival of aquatic animal species. Artificial obstacles create
migration barriers for fish and other aquatic animals. Struc-
tural interventions also influence the bed load regime.

In the early 1990s, numerous rivers and streams down-
stream of water abstraction points for hydropower gen-
eration regularly ran dry. As part of the revision of the
Waters Protection Act! in 1992, adequate residual volumes
were decreed for over 200 watercourses. The need for re-
mediation must be investigated in stretches of residual
water that have not yet been dealt with. The deadline for
the completion of these remediation measures is 2012.

1 Federal Act of 24 January 1991 on the Protection of Waters (Gewdésser-
schutzgesetz, GSchG), SR 814.20.

Water temperature in the Rhine

Comparison with the air temperature in Basel
Degrees Celsius
Location Annual mean Weighted mean
Rhine, Weil . -
Rhine, Rekingen
14 Rhine, Diepoldsau - - .

Basel (air)

1990 2000 2009



During peak energy production, storage hydropower
plants generate fluctuations in downstream watercourses
(hydropeaking). As a result, the water level, the flow rate
and the river width are subject to very sudden changes,
similar to an articificial flood. The strongly fluctuating flow
harms the aquatic fauna and destroys their habitats: when
the water surges, they are swept away and during low flow,
they risk being stranded on banks. Alpine rivers down-
stream of storage hydropower plants are particularly
affected by hydropeaking.

As a result of the entry into force of the cost-covering
remuneration for feed-in to the electricity grid (CRF) for
the promotion of renewable energies in early 2009, some
500 new small hydropower plants are currently being con-
structed or planned (» Chapter 2; Box “Cost-covering remunera-
tion for feed-in to the electricity grid (CRF)”). This will increase
the pressure on watercourses: according to estimations,
20 % of the projects registered are located on watercourses
in protected areas or areas of high natural and landscape
value, some of which are of national importance (» FOEN
2009h).

Water temperature is one of the mostimportant regula-
tors of life processes in all water bodies (» SAEFL/BWG/
METEOSWISS 2004). The temperature of the Rhine near Basel
has increased by over 2°C in the past 50 years
Climate change and discharges of heated water, e.g. from
cooling plants and sewage treatment plants, contribute to
this development. Similar temperature increases can also
be observed in other watercourses on the Central Plateau
(» Jakob et al. 2010). Aquatic organisms react sensitively to
this general increase in temperature: water temperatures
in excess of 18°C to 20°C can trigger stress symptoms in
trout, whitefish and grayling. Temperatures in excess of
25°C can be fatal.

In contrast to the temperature, the average discharge
of the Rhine has varied less markedly over the past

@) Average Rhine runoff
= Basel station, Rheinhalle

Cubic metres per second

mm Summer half-year!

Winter half-year!

mm Annual average’
Trend (linear)

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 05

"9-year moving average.

Source: FOEN
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100 years . However, average discharge tends to in-
crease in winter and decline in summer. The latter can lead
to higher water temperatures, higher pollutant concentra-
tions and oxygen depletion.

Groundwater

Groundwater is an important domestic resource. More than
80% of Swiss drinking water is obtained from it. Groundwa-
ter is also a central element of the natural water cycle. It
provides the baseflow for many watercourses and supplies
valuable habitats like mires and wetlands. According to
hydrological estimates, around 50 billion m? of groundwater
are stored in the Swiss aquifers. The total annual volume of
groundwater produced in Switzerland has an estimated
monetary value of almost CHF 2 billion (» FOEN 2008).

Asdemonstrated by the findings of the National Ground-
water Monitoring (NAQUA), the quality of Swiss ground-
water is generally good to very good. In urban and inten-
sively farmed areas, it often contains excessive concentra-
tions of nitrate and other undesired substances, such as
plant protection products and volatile organic compounds
(VOCs).

In nature, nitrate is generally only present at very low
levels in groundwater. In 2009, nitrate concentrations
above 25mg/l were detected in 17 % of the monitoring sta-
tions throughout Switzerland. In areas used predominant-
ly for arable farming, they exceeded this value in 47 % of
the stations (» FOEN 2009g) . Plant protection products
were detected in 52 % of the monitoring stations country-
wide, with at least one substance exceeding the limit of
0.1 pg/l required by the Waters Protection Ordinance?

in 9% of the stations. In arable farming areas the
required limit was not complied with in 20 % of the stations.
Traces of VOCs were detected in 33 % of the stations, with
the concentrations of these substances exceeding 1 pg/lin
about 5% of the stations countrywide and in about 19 % of
them in settlement areas.

Measures

Switzerland has a good legislative basis for the protection
of suface and ground waters in the Waters Protection Act
and the associated ordinance. The water protection legis-
lation contains provisions on water quality, water flow
regimes, the structure and provision of adequate space for
surface waters.

Changes to the Waters Protection Act, Hydraulic Engi-
neering Act, Energy Act and Act on Agricultural Land
Rights entered into force in early 2011. With the remediation
of watercourses their natural functions are to be restored
and the benefits they provide to the society enhanced. At
the same time the major negative impacts of hydropower
generation on the environment (surge and flow, reduced
connectivity and impaired bed load regimes) are to be
mitigated.

Recommendations in relation to the prioritisation of

small hydropower station projects are currently being de- »

2 Waters Protection Ordinance of 28 October 1998 (Gewdsserschutzverord-
nung, GSchV), SR 814.201.
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» veloped to assist the cantons in the implementation of the

cost-covering remuneration for feed-in to the electricity
grid (CRF) (» FOEN/SFOE/ARE 2011).

Inrecent years, a situation analysis was carried out on
micropollutants in surface waters. The revision of the water
protection legislation is currently being discussed on the
basis of the findings of this research. The efficiency of sew-
age treatment plants (STPs) could be doubled by upgrading
them through the addition of an extra treatment stage
(e.g. ozonation, use of powdered active carbon), and the
input of micropollutants into surface waters and, hence
also, into the ground water, could be reduced considerably.
This measure would involve around 100 of the total of
700 STPs in Switzerland.

The document Guiding Principles for Watershed Ma-
nagement (» WA21 2011), which was published in early 2011,
provide a comprehensive account of the principles of wa-
tershed management. This approach to integrated water
management in Switzerland enables efficient and targeted
water management through regional coordination, the
transparent balancing of interests and clear priority-set-
ting, which takes both water protection and use require-
ments into account. .

Internet links

www.bafu.admin.ch/state-water

www.svgw.ch (fig)

Micropollutants

Substances that enter water bodies as a result of
human activity — for example from urban drainage,
agriculture, transport routes and sealed areas — and
are detected there in concentrations, ranging from a
few nanograms to micrograms per litre, are referred
to as micropollutants. These are residues from innu-
merable everyday products, for example plant protec-
tion products, material protection products and com-
ponents of body care products, pharmaceutical prod-
ucts, and cleaning products. Some of these substances
have negative effects on aquatic ecosystems, even in
very small concentrations. For example, endocrine
disruptors can interfere with the hormonal systems of
aquatic organisms and impair their fertility.

Environment Switzerland 2011

Regional comparison: groundwater contamination
Groundwater contamination with plant protection products (PPP)
varies from region to region. Areas with intensive arable farming and
settlements are most severely affected.

Concentrations of plant protection products in
the groundwater, 2009

PPP concentration, maximum
value per monitoring station

Percentage of commune land
area accounted for cropland

© Not detected or >40%
<0.01 micrograms/litre 20-40%

© 0.01-0.1 micrograms/litre 5-20%

@ >0.1 micrograms/litre

0 25

50 km

G~

Geographic division: monitoring stations

Sources: FOEN; FSO Map: FSO, ThemaKart
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Soils fulfil a variety of functions. Healthy soils are the basis for human, animal and
plant nutrition. Soils filter and store water and provide habitats. However, settlement
and transport infrastructure areas are constantly expanding. Between 1985 and
1997, 11 ha of productive agricultural land were lost every day. This rate of loss has
since declined by around one quarter. Some of Switzerland’s soils also suffer from
compaction or marked chemical contamination.

Context

Soilis an important life-sustaining and non-renewable nat-
ural resource. Soil has different functions: it produces bio-
mass and provides sustenance for humans, animals and
plants. It filters and stores water and breaks down pollut-
ants. It forms the basis of species diversity and is an impor-
tant carbon sink.

According to Swiss land-use statistics, between 1985
and 1997, 11 ha of productive agricultural land were lost
every day (» FSO 2001), however the rate of loss has declined
by around one quarter since 1997 (» FSO 2010d). Around two
thirds of these 11 ha were used to create new settlements
and infrastructure. The areas that remain available for ag-
ricultural use in the Central Plateau and Alpine valleys are
shrinking. A continuing decline in arable land can be ob-
served in particular. According to the intermediate find-
ings of the land-use statistics survey, a good half of the
arable land that has disappeared over the past 24 years has
now become meadowland, pastureland, orchard and hor-
ticulture area. The rest became industrial, commercial and
building area, transport and special urban areas, and rec-
reational and green spaces (» FSO 2009b; 2010d; ).

Soil compaction is another problem. This phenomenon
is caused by agricultural and forestry activities using
heavy machinery, for example. Agricultural soil is also at
risk from water erosion, in particular on slopes with sparse
plant cover. Piste levelling and artificial snow covering
also exert pressure on Alpine soils.

Finally, chemical contamination also poses a problem
for soil (» Chapter 4). There is no completely uncontaminated
soil left in Switzerland. The most contaminated soil is found
in settlement areas, i.e. gardens, parks and green spaces.

Impacts

The construction of settlementsand transportinfrastructure
involvesthe sealing of the soil, which causesittolose alarge
proportion of its natural ecological functions (» Chapter 11).
Compaction destroys the pores in the soil and its crumb
structure. This causes a deterioration in the exchange of
gases, the availability of plant nutrients, water storage and
water transport. Rain water permeates far more slowly,

remains on the surface or runs off more quickly and this
increases the risk of erosion. It becomes more difficult for
plant roots to penetrate to the subsoil and absorb the nu-
trients they need.

Contamination with chemicals threatens the soil’s fer-
tility, impairs plant growth and can cause damage to hu-
man and animal health. In addition, millions of soil organ-
isms are affected by the changes in their habitat. They play
a key role in the decomposition of organic material. A
change in their living conditions affects the biochemical
cycles. The relationships between the different organisms
are extremely complex and the consequences of the chang-
es are difficult to estimate. In contrast to the air or water,
soil often needs centuries to recover from such impacts.

Measures

If possible, damage to the soil should be avoided. The soil
must be given particular protection in places at risk from
major impacts, for example building sites, forests, cropland,
gardens and green spaces (» FOEN 2006b).

Disappearance of arable land over 24 years
(1979/85-2004/09)
63.1% of total area (West, Central and North Switzerland)

Arable land became

Industrial and

commercial areas

Forest and
unproductive areas

3% 6%
Meadows Building areas
8% 17%
Local pastureland Transportation
areas

37%
’ 8%

Special
urban areas

Orchards, vineyards,
7%

horticulture areas
8% .

Recreational and
green urban areas

5%

Source: FSO, Land-use statistics @
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Sprawl is slowing down

The third land-use statistics survey of Switzerland is cur-
rently in progress. This provides, for the first time, robust
data on the change in land use over two periods of 12 years.
The analysis for West, Central and North Switzerland, up
to and including the canton of Thurgau, has been completed.
Hence, the data for 63 % of Switzerland are available. These
indicate that settlement area increased by 49,174 ha (23.3 %)
over a period of 24 years; this is almost equivalent to the
area of Lake Constance (54,120 ha). While settlement growth
was 12.8 % from 1983 to 1995, it was only 9.3 % from 1995 to
2007. Settlement area mainly increased at the expense of
agricultural land and high quality soil, which declined by
55,105 ha (4.8 %) over the entire period (» FSO 2010d; ).

The Swiss Environmental Protection Act! and the Swiss
Ordinance on the Pollution of Soil? provide the legislative
basis for the protection of soil in Switzerland. The Ordi-
nance stipulates that, during cultivation or construction
activities, the soil must be treated in a way that does not
cause any lasting damage. Consequently, the federal gov-
ernment and cantons have developed a series of instru-
ments and precautionary measures in cooperation with
the construction, agriculture and forestry sectors. These
include, for example, the training of consultants who ad-
vise the developers of major construction projects on mat-
ters relating to the soil, and the increased use of new soil-
friendly cultivation methods, for example direct planting
in no-till farming.

The precautionary principle is also a priority in the
area of chemical soil protection. The implementation of a
wide range of measures over the past 20 years (e.g. the ban
on leaded petrol, the limitation of the cadmium content of
fertilisers and copper content of plant protection products
etc.) has already resulted in a noticeable reduction in con-
taminant inputs, particularly in the case of inorganic sub-
stances.

Various ordinances restrict the input of contaminants
to an acceptable level. The legally prescribed measures and
restrictions are complemented by the voluntary actions of
countless individuals. These include, for example, amateur
gardeners who avoid using plant protection products (pes-
ticides and herbicides) and use fertilisers sparingly. Itis a
declared aim of the federal government to increase the
population’s awareness of the needs of soil protection.

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

2 QOrdinance of 1 July 1998 on the Pollution of Soil (Verordnung iiber
Belastungen des Bodens, VBBo), SR 814.12.
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Development of settlement areas over 24 years

:
For 63.1 % of total area (West, Central and North Switzerland)
Hectares
= 1979/1985
140,000 1992/1997
=== 2004/2009
120,000
100,000
80,000
60,000
40,000
20,000
Industrial and Building Transportation Specialurban  Recreational
commercial areas areas areas and green
areas urban areas
Source: FSO, Land-use statistics @

In the context of spatial planning, the cantons are
obliged to protect crop rotation areas and to conserve de-
fined minimum areas. .

Internet links

www.bafu.admin.ch/state-soils

www.statistik.admin.ch » Themen » Raum, Umwelt
» Bodennutzung, -bedeckung (f g)

www.soil.ch
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The diversity of the landscape has declined in recent decades and urban sprawl
continues: approximately 21 km? of new developed area is created each year.

In addition to the protected areas of national importance, parks also play an important
role in sustainable landscape development. The Swiss government supports the
conservation of existing landscape values and the creation of new ones.

Context

Thelandscape reflects societal and economic development.
For centuries, people have created different kinds of land-
scapes. Such diverse natural and cultural landscapes with

their characteristicregional features and beauty play avery
important role in biodiversity, identity, human health and

recreation, and tourism. As location factors, they also con-
tribute to the attractiveness of residential and economic

areas.

In addition to society’s lifestyles and consumption hab-
its, the increase in the population has had a major influence
on the development of the landscape in recent decades
(» Chapter 5).

Agriculture remains the dominant form of land use in
Switzerland. Cropland accounts for 37 % of the country’s
territory, forest for 31 %, and settlements and infrastructure
for around 7 % (» FSo 2001). The area used for settlements
and infrastructure is increasing — by approximately 27 km?
annually in the 1980s and 1990s — and has led to an in-
crease of urban sprawl as a result . The latest data
from West Switzerland also show that the trend for urban

Landscape fragmentation
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Source: FOEN, LABES

sprawl continues, although it has decelerated somewhat
(» FSO 200gb; 2010f).

In many regions of Switzerland there are very few un-
fragmented areas that are not built on and can thus be
defined as “infrastructure-free” . This term is used
for areas that have no built infrastructure on a 500 x 500 m
surface (» FOEN 2010c¢).

Soil sealing also poses a problem for the landscape. If
the number of settlements and transport infrastructure
rises, the area of soil that is sealed also expands. Soil seal-
ing is currently increasing at a rate of approximately 1%
per year (» FSO 2009b). Sealed areas are defined as areas
that do not allow water to filter through, i.e. levelled, as-
phalted and concrete-covered surfaces and the land on
which buildings stand.

Impacts

Only a small part of the Swiss landscape can be termed
natural, thatis not directly influenced by humans. There is
practically no corner of the landscape where human
intervention has not left a mark through agricultural and »

Percentage of infrastructure-free areas, 2009

mm Infrastructure-free areas (i.e. without buildings, transport
infrastructure, power lines etc.)
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» forestry, surface mining and the construction of infrastruc-

ture, e.g. transport systems, power lines, buildings etc.

Extensive construction activity and the increasing me-
chanisation of agriculture have resulted in the homogeni-
sation of the landscape which has been cleared and orde-
red in many locations. As a result, many typical local and
regional features have disappeared (» Ewald and Klaus
2009). Apart from the ever-increasing building density, the
nature of agricultural use and the way in which the banks
of water bodies and watercourses are developed have a
direct influence on the quality of the landscape (» Chapter 9).

The continued urban sprawl and soil sealing also have
negative impacts on flora and fauna, such as fragmentation
of habitats (» Chapter 12). They also lead to the loss of valu-
able agricultural soil, open spaces and local recreational
areas. Whether in the context of landscape as an econom-
ic and location factor, the regeneration capacity of natural
resources, the provision of local recreational areas or land-
scape as a source of identity, all of these developments
have impacts on the services provided to humans by the
landscape.

Measures

The federal authorities act as a role model in the manage-
ment of the landscape throughout Switzerland. In accord-
ance with the Swiss Nature and Cultural Heritage Protec-
tion Act (NCHA)! and the Swiss Landscape Concept (SLC)
strategy, they are obliged to protect the landscape (includ-

1 Federal Act of 1July 1966 on the Protection of Nature and Cultural
Heritage (Natur- und Heimatschutzgesetz, NHG), SR 451.

Light emissions

The rhythm of our lives and that of plants and animals
is based on the constant alternation of day and night.
Artificial light only became an issue with the invention
of the light bulb around 150 years ago. The conse-
quences of the developments triggered by this inven-
tion are considerable: in the Swiss Central Plateau,
instead of nearly 2,000 stars only about a dozen are
now visible with the naked eye. Every night millions of
insects are burned, fatally attracted by artificial light
sources, and migratory birds lose their bearings when
flying over well-lit settlement areas. In addition, incor-
rectly installed or excessively bright street lamps in-
terfere with the sleep patterns of many people.

The Swiss government is working to ensure that
artificial light is only used where it is actually required.
The aim here is to guarantee not only that landscapes
and the living organisms that populate them are pro-
tected from excessive light emissions but also that
energy and resources are conserved (» SAEFL 2005b).

Environment Switzerland 2011

ing everyday landscapes and settlement landscapes) in
the pursuit of their spatially-related activities (» SAEFL/
BRP 1998). Building projects are only authorised, subsidised
and implemented if such measures are in the public inter-
est. It is a precondition of their authorisation that they
blend as well as possible with the landscape. If their con-
struction results in the impairment of habitats that are
worthy of protection, the latter must be re-established or
replaced. In recent years the environmental monitoring of
construction projects has become an important instrument
for ensuring the appropriate and legally compliant imple-
mentation of environmental measures during major con-
struction projects.

As near-natural elements of the landscape, the ecolo-
gical compensation areasin agriculture play an important
role in both biodiversity and the appearance of the land-
scape. These areas increased by 70 % to around 120,000 ha
since 1992. Examples of such landscape-relevant ecological
compensation areas include hedges, extensively used
meadows, pastures and dispersed areas and standard fruit
tree orchards. Today, the ecological compensation areas
account for around 11 % of agriculturally used land. The
measures planned under the further development of the
direct payments system include landscape quality contri-
butions (» Chapter 6). Improvements in the quality of the
landscape in the vicinity of watercourses have also been
achieved in recent years: while 120 km of watercourses
were culverted annually between 1989 and 2003, around
150 km were deculverted (» SAEFL/FOWG/FOAG/ARE 2003)
(» Chapter 9).

Areas with nocturnal darkness
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The Federal Council’s mandate for the upgrading of the
sites listed in the Federal Inventory of Landscapes and
Natural Monuments of National Importance (BLN) aims to
ensure the even more effective protection of the relevant
landscapes. The BLN lists 162 sites which together cover
19% of the area of Switzerland. The majority are near-nat-
ural cultural landscapes. The upgrading project should
be completed by the end of 2011. The Mire Landscapes of
National Importance account for a total of 2.2 % of the coun-
try. They are subject to comprehensive legal protection
(Mire Landscapes Ordinance)?.

The new parks of national importance play an impor-
tant role in the sustainable development of landscapes
(Parks Ordinance)3. These help in the upgrading of land-
scapes of outstanding beauty. There are three categories
of parks of national importance in Switzerland: national
parks, which enable the conservation of large-scale natu-
ral habitats; regional nature parks, which enable the sus-
tainable use of local resources; and, finally, nature discov-
ery parks, which provide recreational zones near large
towns and cities. Up to mid-2010, one nature discovery park
(Wildnispark Zirich-Sihlwald) and two regional nature
parks (Unesco Biosphéare Entlebuch, Regionaler Naturpark
Thal) were assigned the park label, 14 parks have been
included in the candidate list and two new park applica-
tions are being assessed. Switzerland has other landscapes
of global importance, including the following natural land-
scapes, which are included in the unEsco list of World Her-
itage Sites: Swiss Alps Jungfrau-Aletsch (Bern/Valais),
Monte San Giorgio (Ticino) and the Swiss Tectonic Arena
Sardona (Glarus/Graubiinden/St. Gallen). The Lavaux Vine-
yard Terraces (Vaud) and the Rhaetian Railway in the Al-
bula/Bernina Landscapes (Graubiinden) feature among the
cultural landscapes on the UNEsco list of World Heritage
Sites and the mire-rich pre-Alpine landscape of Entlebuch
(Lucerne) and the Swiss National Park (Graubiinden) have
also been recognised as UNESCO Biosphere Reserves. .

Internet links:
www.bafu.admin.ch/state-landscape

www.statistik.admin.ch » Themen » Raum, Umwelt
» Bodennutzung, -bedeckung (f g)

2 Ordinance of 1 May 1996 on the Protection of Mire Landscapes of Out-
standing Beauty and National Importance (Moorlandschaftsverordnung),
SR 451.35.

3 Ordinance of 7 November 2007 on Parks of National Importance
(Parkeverordnung, PaV), SR 451.36.

Il. State of the environment
11. Landscape

Regional comparison: parks of national importance

Parks of national importance have been created or are planned

in many parts of Switzerland. The map provides an overview of the
current status of these projects.

Parks of national importance, 2010

Swiss National Park
Parks of national importance
Candidate parks

1 Swiss National Park 10 Regionaler Naturpark Thunersee-Hohgant
2 UNESCO Biosphare Entlebuch 11 Regionaler Naturpark Biosfera Val Miistair
3 Regionaler Naturpark Thal 12 Regionaler Naturpark Beverin
4 Naturerlebnispark Wildnispark 13 Parc naturel régional du Doubs
Ziirich-Sihlwald 14 Parc naturel régional Gruyére
5 Regionaler Naturpark Pays-d’Enhaut
Landschaftspark Binntal 15 Regionaler Naturpark Jurapark Aargau
6 Parc naturel régional Chasseral 16 Parc naturel régional Jura vaudois
7 Regionaler Naturpark Diemtigtal 17 Regionaler Naturpark Pfyn-Finges
8 Regionaler Naturpark Parc Ela 18 Parc naturel régional Val d’'Hérens
9 Regionaler Naturpark Gantrisch 19 Parco Nazionale Adula

Source: FOEN

(GFs)

Map: FSO, ThemaKart
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12. Biodiversity

Biodiversity in Switzerland is under pressure. Over one third of the evaluated species
are endangered. Over the past century, in particular, the area covered by habitats

of high ecological value has declined considerably. Although some success has been
achieved in stemming this loss, the fragmentation of habitats and degradation

of ecosystems continues. Switzerland’s National Biodiversity Strategy, on which work
began in 2009, aims to ensure the conservation of species diversity and the ecosystem

services provided by this diversity.

Context

Biodiversity encompasses three dimensions: ecosystem
diversity (meadows, mires, forests etc.), species diversity
(flora, fauna, fungi etc.) and genetic diversity (subspecies,
forms, ecotypes, varieties and breeds).

Increasing urbanisation, the development of transport
infrastructure and intensive agriculture exert strong pres-
sure on ecosystems. Between 19oo and 1990, a number of
ecosystems, such as alluvial zones (floodplains), mires and
dry meadows, experienced a marked decline (» Box “Hab-
itat development”). However, this loss has slowed down since
1990 and the situation of some habitats has stabilised (» La-
chatetal. 2010). Forest ecosystems are expanding, albeit at
the cost of abandoned agricultural areas in the Alps and
bush vegetation (» Chapter 13). The ecosystems also play an
important role in landscape diversity (» Chapter 11).

There are around 40,000 known species of flora, fauna
and fungi in Switzerland. Around one quarter (13,500 spe-
cies) have been evaluated and inventoried, 3,700 are in-
cluded in the Red Lists of endangered species, and 236 have
been classified as disappeared or extinct . The num-
ber of wild animals recorded by the Swiss Biodiversity
Monitoring Programme (BDM)! has increased slightly since
1900 (» FOEN 2009i). The native Swiss species have been
joined by other species whose ranges expanded naturally
or which have been unintentionally introduced. The great-
est variety of vascular plant species is found in meadows
and pastures, particularly at high altitudes .In con-
trast, although their natural potential is considerably great-
er, meadows in lower-lying areas display a relatively low
level of species diversity due to intensive agriculture. Large
numbers of vascular plant species can also be found in
some open areas in settlement zones. According to the BDM,
the average number of plant species in meadows and pastures,
Alpine meadows, mountain regions and forests has increased
over the past four to five years. Similar trends can also be
observed for the other species groups such as mosses and
molluscs. In the case of plants, this development has main-
ly benefited the meadow and pasture species, which are

1 www.biodiversitymonitoring.ch
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found at the mountainous and sub-Alpine level and in Al-
pine pastures. These include several widespread species
which are typical of nutrient-rich meadows and pastures.
The species communities are becoming more and more
similar as a result.

Flora, fauna, fungi and lichens in Switzerland are in-
creasingly confronted with alien, or exotic, organisms. The
latter are organisms introduced intentionally or uninten-
tionally to areas beyond their natural ranges by humans.
Invasive alien species proliferate in their new habitats atthe
costof the native speciesby transmitting diseases or attain-
ing high population densities. Examples of such species
include the signal crayfish, the harlequin ladybird and the
Japanese knotweed. Certain invasive species, for example
common ragweed, can also pose a threat to human health.

Up to now little research has been done on the genetic
diversity of speciesliving in the wild. It has been established,
however, that this diversity correlates positively with eco-
system diversity. It is generally assumed that this diversifi-
cation of the genetic heritage enables organisms to adapt

Numbers of species in different habitats,
survey period 2004-2008'

Average number of species over 10 m’

mm Vascular plants mm Molluscs

Mosses
45
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v

Forests Meadows Fields Settlements  Alpine Mountains
! Molluscs: 2003-2007. meadows
Reading aid: An average of 22 vascular plants can
be found on 10 m? of Swiss forest.
Source: FOEN @
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Habitat loss

Two hundred years ago, mires, dry meadows and dry
pastures were still very common throughout Switzer-
land. These three habitat types contain very specific
animal and plant species. Their loss would also mean
the disappearance of the species that populate them.
The pressure on these habitats has increased consider-
ably since 1850. Alluvial zones were lost to watercourse
correction and mires were used for peat cutting or
were drained to obtain agricultural land. Finally, dry
meadows and pastures were overfertilised due to in-
creasingly intensive agriculture or they became over-
grown with bushes and trees

better to altered environmental conditions and the spread
of diseases and parasites. In contrast, more is known about
the genetic diversity of cultivated plants. Most agricultural
production in Switzerland involves a restricted range of
animal breeds and crop varieties, while, in effect, the total
number of existing breeds and crop varieties is far larger.

Impacts

Biodiversity makes an important contribution to both
the quality of life and economic activity. On an everyday
level, this becomes evident in the many services provided
by ecosystems. These ecosystem services can be divided
into four categories (» MEA 2005):

Provisioning services: ecosystems and their species are
production factors for numerous goods such as drinking
water, food, energy sources and plant-based clothing fibres.
Genetic resources provide the basis for the development
of new crop plants, drugs and industrial raw materials.

Regulatory services: the natural species communities
in ecosystems provide protection against avalanches and
floods, prevent erosion, pollinate crops, store CO, and
regulate the climate.

Cultural services: ecosystems and their species contrib-
ute to landscape diversity. They provide recreational areas
for humans and also meet their need for aesthetic beauty.

Supporting services: ecosystems provide services that
are not availed of directly by humans but which are, none-
theless, indispensable, for example oxygen production, soil
formation and the maintenance of the nutrient and water
cycles.

These ecosystem services go largely unnoticed and
their economic value is underrated. One study estimates
the total economic value of 17 ecosystem services at be-
tween USD 16,000 and 54,000 billion per year (» Costan-
za et al. 1997). The wide range of this estimate reflects the
difficulties still involved in making such evaluations.
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Habitats: alluvial zones, mires,
dry meadows and pastures

Remaining area
mmm Alluvial zones
Mires
= Dry meadows and pastures
100% [ =T
\\ Teeeel.
80% ‘~._~ T T -
Se ."*~¢ ....... P’
60% ~
™.
e
40% SIS
._.~
20% =~
S
“®eeeea..
I | 1 1 I I | 1 1 I I hd

o

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Source: Lachat et al. 2010

Measures

The most important measures that ensure the conservation
and promotion of biodiversity are contained in a number
of instruments of international law, i.e. the Convention on
Biodiversity (CBD)? and several Swiss legislative acts.3
These measures aim to conserve the diversity of ecosys-
tems and their services and to guarantee the protection of
rare and threatened species.

The Swiss inventories of the biotopes of national im-
portance (alluvial zones, mires, amphibian spawning
sites, mire landscapes, and dry meadows and pastures)
constitute a cornerstone of the national biodiversity policy
(» FOEN 2007). Other natural habitats, such as game reserves,
aquatic and migratory bird reserves, the Emerald Network
Sites and the forest reserves, also enjoy special protection
status. At the end of 2000, the federal authorities proposed
37 sites in Switzerland to the European Council for inclu-
sion in the European Emerald Network. The National
Ecological Network project (Réseau écologique national,
REN) aims to connect populations and habitats. The desig-
nation of stretches of watercourses that are of national
importance for the protection of fish species highlights ar-
eas in which a special effort is needed to conserve or re-
establish aquatic habitats and the associated fauna. The
dry meadows and pastures, most of which are the product
of extensive farming, also play a central role in the conser-

vation and promotion of species diversity (» SAEFL 2001). »

2 Convention on Biological Diversity, done in Rio de Janeiro on 5 June 1992,
SR 0.451.43.

Federal Act of 1 July 1966 on the Protection of Nature and Cultural Herit-
age (Natur- und Heimatschutzgesetz, NHG), SR 451; Federal Act of

20 June 1986 on Hunting and the Protection of Wild Mammals and Birds
(Jagdgesetz, JSG), SR 922.0; Federal Act of 21 June 1991 on Fishing (Bundes-
gesetz iiber die Fischerei, BGF), SR 923.0; Federal Act of 29 April 1998

on Agriculture (Landwirtschaftsgesetz, LwG), SR 910.1; Federal Act of

4 October 1991 on Forest (Waldgesetz, WaG), SR 921.0; Federal Act

on 24 January 1991 on the Protection of Waters (Gewdasserschutzgesetz,
GSchG), SR 814.20.

w
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» On 13 January 2010, the Federal Council passed the Ordi-

nance on the Protection of Dry Meadows and Pastures of
National Importance* which regulates the implementation
of the corresponding Federal Inventory.

However, for a number of species, protected areas are
not sufficient to ensure their conservation in Switzerland.
They require special measures, defined in the context of
specific action plans. A list of priority species, for which
Switzerland bears particular responsibility, was published
in 2011 (» FOEN 2011b). This will be supplemented in 2011 by
a general species protection strategy.

Switzerland’s lynx and beaver populations grew in
recent years, and the wolf has reappeared. The increasing
presence of these three protected species leads to conflicts
and tensions with livestock farmers and hunters. To facili-
tate the regulation of the populations of protected preda-
tors, the Federal Council commissioned the revision of the
Hunting Ordinance.?

The revision of the Waters Protection Act,b which was
passed by parliament on 11 December 2009 and entered
into force in early 2011, permits the remediation of ecosys-
tems so that they can fulfil all of their natural functions
again (» Chapter 9). These measures will primarily benefit
biodiversity in the watercourses and in bank areas. How-
ever, the population will also profit indirectly from them
(recreation and tourism).

Ecological compensation areas’ and the promotion of
their quality and connectivity constitute important tools
for the conservation of biodiversity in agricultural areas
(» Chapter 6).

Many genetic resources used in Switzerland originate
from other countries. The Convention on Biological Diver-
sity grants the signatory states sovereign rights over their
genetic resources. The parties to the Convention have com-
mitted to sharing the benefits arising from the use of ge-
netic resources and the associated traditional knowledge
in a fair and equitable way. The establishment of an inter-
national legal order is intended to facilitate access to ge-
netic resources and, at the same time, the equitable sharing
of the benefits arising from the use of genetic resources and
the associated traditional knowledge.

In order to guarantee that Switzerland can also avail
of the benefits provided by biodiversity, parliament has
mandated the Federal Council to develop a National Bio-
diversity Strategy. It is due to be presented to parliament
in early 2012. o

&

Ordinance of 13 January 2010 on the Protection of Dry Meadows and
Pastures of National Importance (Trockenwiesenverordnung, TwwV),
SR 451.37.

Ordinance of 29 February 1988 on Hunting and the Protection of

Wild Mammals and Birds (Jagdverordnung, JSV), SR 922.01.

Federal Act of 24 January 1991 on the Protection of Waters (Gewasser-
schutzgesetz, GSchG), SR 814.20.

Ordinance of 4 April 2001 on the Regional Promotion of the Quality
and Connectivity of Ecological Compensation Areas in Agriculture
(Oko-Qualitatsverordnung, OQV), SR 910.14.

)
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Internet links
www.bafu.admin.ch/state-biodiversity

www.biodiversitymonitoring.ch

www.vogelwarte.ch

Regional comparison: species diversity by region

The map shows the average number of butterfly species found in
sample areas of 1 km?. In the Central Plateau, this number is

only half that found in the Alps. The average number of species for
Switzerland is 32.

M12.1 Butterfly diversity, survey period 2005-2009

Average number of species over 1square kilometre
Average for Switzerland: 32

<25
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Source: FOEN, BDM Map: FSO, ThemaKart
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13. Forests
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Forests provide protection against natural hazards, are a habitat for countless plants
and animals and a popular recreational location for people. Forest soils act as an
important water filter and wood is a versatile raw material. Forests store carbon and
the harvesting of wood increment is ecologically sound. Switzerland’s forest area
increased by nearly 5 % between 1995 and 2006. Excessive nitrogen inputs pose a prob-

lem for the forest.

Context
According to the Swiss Federal Forest Act,! forests should
fulfil the following three important functions: protection,
welfare and production. Forests provide protection against
natural hazards like avalanches and rockfall, they also
provide a habitat for numerous species and play an impor-
tant role in the lives of people as a location for leisure and
recreation. Forest soils act as a water filter and the wood
harvested in forests can be put to a wide variety of uses. In
addition, forests produce oxygen and store the greenhouse
gas carbon dioxide (CO,) in the form of carbon (sink effect)
.Conflicts can arise between the different functions
of forests and the environmental services they provide.

The Swiss forest covers an area of almost 1.3 million ha,
which represents 31 % of the country’s territory. Forest
areaincreased by 4.9 % between 1995 and 2006 .The
main cause for this is the reclamation of unused agricul-
tural areas and Alpine pastures by forests (» WSL 2010).

Public demands on the functions of the forest have
shown a tendency to increase in recent years. Forests offer
space for leisure and recreation which is appreciated and
used intensively by the population. The forests are of crucial
importance for biodiversity. Thus, around 20,000 plant,
animal and fungal species —that is about 50 % of the known
species in Switzerland - rely on the forest for their survival.
The number of species under threat is generally lower than
in other ecosystems. However, for some organism groups,
many forest species are on the Red List, in particular beetles
that live in dead wood, fungi, lichens and amphibians, and
heat and light-loving orchids, butterflies and reptiles. The
situation of birds is more positive. The Swiss Bird Index
(SBI®)? has recorded a slightly upward trend for the 57 bird
species that breed in the forest. This is probably due to the
expansion of forest area and the general increase in the
volume of dead wood.

Pollutants harm the forests directly through inputs
from the air and indirectly through accumulation in the
soil. Ozone pollution causes damage to leaves and needles
while nitrogen causes the acidification of forest soil and
results in an imbalance in the nutrient supply of the trees.

1 Federal Act of 4 October 1991 on Forest (Waldgesetz, WaG), SR 921.0.
? www.vogelwarte.ch » Research » Population trends

Nitrogen emissions from agricultural fertilisers (primarily
farm manure but also mineral fertilisers) and combustion
processes (e.g. motorised transport) is introduced into the
forest by the wind. As various studies have shown, nitrogen
inputs are too high in 95% of Switzerland’s forests (» Fed-
eral Council 2009d). Due to climate warming and the ongo-
ing and gradual changes associated with it, extreme weath-
er events, for example heavy storms and summer heat
waves, are likely to increase in future (» Chapter 8). Finally,
a greater risk of biotic impacts may also be expected as
a result of the introduction of non-indigenous species
(» Chapter 12).

Impacts

The forest is under chronic stress as a result of soil acidifi-
cation and air pollution and is, therefore, more vulnerable
to periods of drought, storms, diseases and pests like
bark beetle. The undesirable input of nutrients from the air

causes treesto grow in height more rapidly without forming »

Net carbon sink effect of forests

Kilotonnes of CO,

1000

-1000
-2000
-3000
—4000
-5000
-6000

-7000

| L 1 L 1 L 1 L 1 L 1 L | L 1 L 1 L |
1990 1992 1994 2000 2002 2004 2006 2008

-8000

Source: FOEN @

Environment Switzerland 2011

61


http://www.vogelwarte.chwww.vogelwarte.ch

62

Il. State of the environment
13. Forests

» correspondingly deep roots. This reduces the stability of

forests. Climate change also affects the forests ecosystem
and impacts on the growth of the individual tree species:
the forest communities change and the forest line shifts to
higher altitudes. Although forests and tree species can adapt
naturally to changing local conditions over generations of
trees, this capacity for adaptation is under severe pressure
due to the rapidity with which climate change is taking
place. Moreover, the increase in summer heat waves that
may be expected in the future will lead to drier forest soils
and thus to more forest fires (» occc 2007). Polluted forests
cannot always fulfil their function as a ground water filter
adequately. The forest structure in many locations does not
provide optimum conditions for the conservation of biodi-
versity. Thus, in many forests, the deadwood, on which
thousands of species depend for survival, is insufficient in
terms of both quantity and ecological quality.

Measures
The most important measure for the conservation of the
forest in terms of its area and spatial distribution is the

prohibition of clearcutting by law.3 In terms of area, the
forests in the Jura and Alpine regions (Pre-Alps, Alps and
Southern Alps) are not under threat today, whereas those
in the Central Plateau are under severe pressure. To stabi-
lise the state of the forest, the emissions of nitrogen oxides
and ammonia should be reduced at their sources. Three
measures are intended to enhance the ecological function
of the forest and its contribution to the conservation of
biodiversity: first, near-natural forest management will be
practised everywhere as standard; second, part of the for-
est will be left to evolve naturally again (in forest reserves
and islands of old growth); and, third, targeted interven-
tions will be made in order to upgrade particular habitats
and favour priority species. Ecologically valuable forms of
forest cultivation require regular maintenance or extensive
management to ensure that the special habitats they pro-
vide for flora and fauna are conserved. Examples here in-
clude the wooded pastures found in the Jura region and
the chestnut groves of the Southern Alps.

3 Federal Act of 4 October 1991 on Forest (Waldgesetz, WaG), SR 921.0,
Article 5.

Regional comparison: forest area development

The development of forest area varies from region to region: clear increases in forest area may be
observed in the Alps, particularly in the Southern Alps. As opposed to this, forest area in the Central Plateau

has remained unchanged.

Increase in forest area between the survey periods 1993-1995 and 2004-2006
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Dealing with climate change requires flexible strate-
gies. The focus is on near-natural forest management and
the conservation and creation of varied forests that are
suited to local conditions. The research programme “For-
ests and Climate Change” should provide the knowledge
necessary to overcome the wide-ranging challenges that
arise in this area.

Based on environmental programme agreements be-
tween the federal authorities and the cantons, federal
funding is made available for the maintenance of protec-
tive forests, the promotion of biodiversity and the improve-
ment of the efficiency of the forestry sector on an outcome-
oriented basis.

One of the measuresimplemented for the conservation
of biodiversity is the creation of forest reserves . Swit-
zerland currently hasover 800 forestreserves which account
for3.2 % of forestarea—thiswillhaverisento 5 % by 2012 and
the federal authorities and cantons aim to achieve a further
increase to at least 10 % by 2030. The harvesting of wood is
severely restricted or prohibited in these forest reserves. e

Internet links

www.bafu.admin.ch/state-forest
www.bafu.admin.ch/state-timber

www.statistics.admin.ch » Topics » Agriculture, forestry

www.lfi.ch
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UN International Year of Forests

To mark the International Year of Forests in 2011, the
United Nations is shining a spotlight on the global im-
portance of forests. The main topics being highlighted
are the conservation of forest area and long-term for-
est management. The Swiss government is availing of
this opportunity to raise public awareness of impor-
tant forest policy issues: forest management combined
with wood harvesting should contribute to the reduc-
tion of CO, and hence to the stabilisation of the climate.
At the same time, Swiss forests must continue to pro-
vide the services required of them by society — even
under altered climate conditions.

Sustainable wood harvesting

Sustainable wood harvesting means that
the combined volume of harvested and
dead trees does not exceed forest incre-
ment in the long term. Furthermore, wood
stocks in certain forest sites can be re-
duced in order to maintain or improve
forest stability and for ecological reasons.
The forestry and wood sectors are impor-
tant employers, particularly in periph-
eral regions. The people employed there
are responsible for wood harvesting and
processing and also make an important
contribution to maintaining the land-
scape and biotopes.

The standing volume of living trees in
Switzerland is 405 million m?, which cor-
responds to 364 m*/ha. The increase in
standing volume between 1995 and 2006

was 14 million m?, of which 4 million m? is
acccounted for by the increase in forest
area. The regional variances in this in-
crease are striking and arise from differ-
ences in harvesting intensities and the
effects of storm Lothar (1999) and the
2003 drought with the ensuing bark beetle
infestation (» WSL 2010).

Wood is a renewable raw material.
Its use, e.g. in the construction of houses,
is particularly advantageous from an
ecological perspective because carbon is
stored in the wood. As long as the volume
of wood that is incinerated or dies does
not exceed that which accrues through
growth, its use for energy generation
is climate neutral as the new wood is
formed from CO, absorbed from the at-

mosphere. Hence the replacement of
fossil fuels with wood contributes to cli-
mate protection. The use of this resource
should be organised more on a cascade
basis in the future: i.e. wood should be
used first for sawnwood and derived
wood products and, finally, for energy
generation.

The federal authorities support in-
novative projects in the area of wood
processing and recycling through the
Wood Action Plan (Aktionsplan Holz) and
the SwissEnergy programme, the fund for
the promotion of research on forests and
wood, and the Swiss National Forest Pro-
gramme for the optimisation of the value
of the resource wood.
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14. Natural risks

The scale of damage caused by natural hazards displays an upward trend. Moreover,
extreme events are likely to occur more frequently in the future due to climate change.
However, with the help of targeted measures, the damage caused by natural hazards
can be prevented or, at least, limited. Switzerland spends almost CHF 3 billion annually

on natural hazard prevention.

Context

As a mountainous country with considerable differences
in altitude over a small area, Switzerland is particularly
vulnerable to the different types of natural hazards. To-
gether with the federal authorities, the cantons have the
task of protecting human life and major material assets
against natural hazards. The flood events of 2005 (in 13
cantons) and 2007 (Aargau, Solothurn, Basel-Landschaft,
Bern, Jura, Fribourg and Vaud) prompted comprehensive
political action in the area of natural hazards (» FOEN/
WSL 2008; ).

There is no such thing as absolute protection against
natural hazards, and the damage they cause is on the in-
crease. The main reasons for this are twofold. First, suscep-
tibility to damage is increasing due to the general expan-
sion of settlement areas and the associated rise in the
value of potentially damaged assets. Second, while the
vulnerability of infrastructure has become greater, spatial
planning has not always been adapted to integrate natural
hazards. Extreme hazard events (e.g. floods or debris flows)
may have increased in intensity as a consequence of cli-
mate change (» Chapter 8). Experts assume that this trend
will intensify further in the future. Taking all of the protec-
tive measures already implemented into account,
in monetary terms, the residual risk posed by natural
hazards in Switzerland adds up to CHF 1.8 billion per year
(» FOCP 2003).

Switzerland is a country with moderate earthquake
activity and a seismic hazard classified as “average”
(» SED 2006). The areas considered as particularly at risk
from earthquakes in Switzerland are Valais, the Basel re-
gion, Central Switzerland, the Engadine and the St. Gallen
Rhine Valley. Due to the country’s dense population and
extensive material assets, earthquakes pose the greatest
damage potential of all natural hazards in Switzerland.
From a long-term perspective, the expected loss caused by
earthquakes in Switzerland is comparable to that associ-
ated with floods.

The reinsurance companies estimate that if an earth-
quake of magnitude 6.9 on the Richter scale, as occurred

Environment Switzerland 2011

in Basel in 1356, were to arise in Switzerland today, it would
claim a few thousand lives and cause damage totalling
between CHF 50 and 100 billion (» Swiss Re 2000).

Impacts

The scale of the damage caused by natural disasters displays
an upward trend. The annual expected losses associated
with natural disasters total around CHF 350 million.! The
cost of damage caused in individual years may exceed this
sum appreciably. For example, the 2005 flood claimed six
lives and caused material damage totalling CHF 3 billion
(» DETEC 2008).

Around CHF 2.9 billion or 0.6 % of gross domestic prod-
uct (GDP) is spent on hazard prevention each year.2 Of this
spending, 59 % comes from private sources and the rest
from the public purse. Most of the money is spent on flood
protection and storm protection. 45 % is spent on preven-
tion, 37 % on insurance, 14 % on response preparedness
and 4% on the development of hazard information bases
(» PLANAT 2007).

Measures
Protection against natural hazards in Switzerland is based
on the strategy of integrative risk management. This in-
volves the coordination of the following measures: the
preparedness against hazard events (prevention and prep-
aration), the response to problems that arise during hazard
events (alerting, intervention and provisional repair) and
recovery after events (definitive repair and reconstruction).
Responsibility for providing protection against natural
hazards is shared by the federal and cantonal authorities.
Based on the new system of financial equalisation and the
division of tasks between the Confederation and the can-
tons, preventive measures against natural hazards (protec-
tive forest, protective structures and hazard information
bases) are subsidised in the framework of performance-
oriented four-year programme agreements between the
federal authorities and the cantons.

1 Basis: loss amounts 1972—2009.
? Basis: average for the years 2000-2005.



Planning, technical and biological protective measures:
The adaptation of land-use to risks posed by natural haz-
ards is particularly important. For this reason, the cantons
are required to compile hazard maps by the end of 2011

. These maps subdivide an area into four sections
characterised by residual, slight, average and substantial
hazard levels. Thanks to the hazard maps, itis now known
where and to what extent human life and major assets are
at risk from natural hazards in Switzerland. Approximate-
ly 70 % of the necessary maps had been completed by the
end of 2010.

Because many bank protection structures and dikes
are showing signs of wear and tear, urgent remediation
projects are due to be carried out on numerous major water-
courses in the coming decades (» Chapter 9).

Mountain forests protect countless settlements and
transport routes against avalanches, rockfall, landslides
and debris flows, hence the long-term conservation of
the tree stands in these forests is important. The project
“Sustainability and Success Monitoring in Protective For-
ests” (NaiS) developed quality standards for mountain
forest maintenance in close cooperation with research, the
administration and forestry practitioners (» SAEFL 2005C;
Chapter 13).

Organisational measures: Based on the Federal Council’s
mandate for the Optimisation of Warning and Alerting
(OWARNA) various measures have been undertaken to im-
prove the cooperation between the participating federal
authorities in the area of hazard warning and alerting (e.g.
improvement of discharge forecasts and the development
of monitoring networks) (» Swiss Confederation 2010).

The Steering Committee Intervention against Natural
Hazards (LAINAT) was established in 2008. This commit-
tee is a joint body involving the federal agencies responsi-
ble for protection against natural hazards and is charged
with coordinating the measures necessary for protection
against natural hazards. These measures include:

Single Official Voice: Official alerts and reports must be
identifiable as the output of the federal agencies responsi-
ble for natural hazards (official voice). This establishes the
requirement that the population be able to protect itself on
an individual level against natural hazards by adopting
suitable measures and that the risk of inappropriate be-
haviour and, hence also, of damage to human life and ma-
terial assets, thus be reduced. The content of alerts issued
to the population must coincide with the alerts issued to
the federal, cantonal and communal intervention bodies
(single voice) and be disseminated quickly and compre-
hensively through all suitable media. The Single Official
Voice project was authorised by the Federal Council on
18 August 2010 with the revision of the Alerting Ordinance3
and the Radio and Television Ordinance,* and entered
into force on 1 January 2011.

w

Ordinance of 5 December 2003 on the Warning, Alerting and
Communication of Instructions to the Population (Alarmierungs-
verordnung, AV), SR 520.12.

Radio and Television Ordinance of g March 2007 (Radio- und Fernseh-
verordnung, RTVV), SR 784.401.
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Floods: total for 14 Swiss catchments

Number of flood events (30-year moving sum)
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Source: Schmocker-Fackel and Naef 2010

Common Information Platform for Natural Hazards
(GIN): GIN has been operational since 1 March 2010. Through
GIN, METEOSWISS, the FOEN and the Institute for Snow and
Avalanche Research (sLF) provide the natural hazard au-
thorities at federal, cantonal and communal levels with
detailed information about storms, floods, forest fires and
avalanches to enable them to respond to natural hazard
events (current data, models, bulletins, forecasts etc.).

Earthquake mitigation: The main aim of the federal author-
ities’ earthquake mitigation programme consists in the pro-
tection of human life and material assets against the effects
of earthquakes. This involves the implementation of struc-
tural and organisational measures and the promotion of
earthquake mitigation among the cantons, communes and
the population in general through the provision of infor-
mation, technological expertise and instruments. In 200g,
the DETEC was commissioned to intensify the promotion
of earthquake mitigation in cooperation with the relevant
institutions and to develop a dedicated internet platform
(» Federal Council 200qe). .

Internet links
www.bafu.admin.ch/state-naturalhazards

www.bafu.admin.ch/state-earthquakes

www.gin-info.ch
www.wsl.ch
www.naz.ch

www.meteoswiss.admin.ch » Danger
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15. Risk of major chemical and
biological accidents

In 20009, 2,600 facilities and 12,000 km of transport routes were covered by the Major
Accidents Ordinance on account of their hazard potential. The release of hazardous
substances or organisms can have serious impacts on people and the environment. The
owners of such facilities are obliged to take all appropriate and feasible measures to
limit these effects and minimise the risk of major accidents.

Context

Major accidents can arise through the operation of facili-
ties with chemical and biological hazard potentials and in
the transportation of hazardous substances. Following the
major fire in a chemicals warehouse in Schweizerhalle in
1986, the Major Accidents Ordinance! was passed to protect
people and the environment against the severe damage
caused by such events. According to the Ordinance, major
accidents are extraordinary events that arise in facilities
or on transport routes and also cause significant impacts
outside the facility site or transport route in question.

A facility is only subject to the Major Accidents Ordi-
nance if a minimum volume (quantity threshold) of atleast
one hazardous substance may be present there for opera-
tional reasons. The quantity threshold is defined on the
basis of the toxicity of the substance to humans or the en-
vironment and its fire or explosion characteristics. Facili-
ties that work with microorganisms are subject to the Ma-
jor Accidents Ordinance if the activities carried out there
are classified as being in the higher risk classes in accord-
ance with the Containment Ordinance.? Transport routes
are subject to the Major Accidents Ordinance if they are
used for the transportation of hazardous goods.

In 2009, around 2,600 facilities, 4,000 km of railway
lines, 7,850 km of roads and 20 km of the Rhine in Switzer-
land were subject to the Major Accidents Ordinance. 230
of these facilities have the potential to cause very serious
damage in the event of a major accident and therefore had
to submit a risk assessment to the authorities

Impacts

The release of hazardous substances or organisms during
major accidents can have very serious consequences for
humans and the environment, e.g. fatalities, injuries, dis-
eases, serious impacts on surface waters, the groundwater
or the soil. Caustic and volatile chemical substances can
damage the respiratory tract. Hazardous organisms in-

1 Ordinance of 27 February 1991 on Protection against Major Accidents
(Storfallverordnung, StFV), SR 814.012.

2 Ordinance of 25 August 1999 on the Contained Use of Organisms
(Einschliessungsverordnung, ESV), SR 814.912.

Environment Switzerland 2011

clude, for example, tuberculosis, anthrax and avian influ-
enza pathogens, and the foot-and-mouth-disease viruses
that can arise in biungulates.

Measures

The Major Accidents Ordinance obliges the owners of fa-
cilities to take all appropriate measures to reduce the risk
of an accident that are both available in terms of the latest
safety technology and economically viable. These include
measures that reduce the hazard potential, prevent major
accidents and limit their impacts.

Responsibility for the implementation of preventive
safety measures lies with the owners of the facilities.
Hence, major accident prevention builds on this personal
responsibility in accordance with the Environmental Pro-
tection Act. Personal responsibility means that the neces-
sary measures must be taken without their implementation
being ordered by the authorities. The cantonal and, in part,
federal authorities monitor the compliance by facilities
with the requirements of the Major Accidents Ordinance
through a control and assessment procedure.

The variety of the facilities and the need to be prepared
for rare events and consequences necessitate intensive in-
tercantonal and international cooperation. .

Internet links
www.bafu.admin.ch/state-majoraccidents
www.bafu.admin.ch/state-biosafety


http://www.bafu.admin.ch/state-majoraccidentswww.bafu.admin.ch/state-majoraccidents
http://www.bafu.admin.ch/state-biosafetywww.bafu.admin.ch/state-biosafety
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Regional comparison: facilities with a chemical or biological hazard potential

Facilities that could cause serious damage in the event of a major accident are obliged by the authorities
to submit a risk assessment; these account for around 9 % of the facilities covered by the Major Accidents
Ordinance.

M15.1 Facilities with a chemical hazard potential covered by the Major Accidents Ordinance, 2009

4 Risk assessment carried out
* No risk assessment

Note: Military facilities covered by
the ordinance are not shown.

Source: FOEN Map: FSO, ThemaKart [E]
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16. Noise and vibrations

Around 1.3 million people are affected by excessive noise levels during the day

in Switzerland. The main source of this noise is road traffic. Noise affects people both
psychologically and physically. The economic damage caused by noise due

to losses in property value and health impacts totals over CHF 1 billion per year.
Around 40,000 people are exposed to excessive vibrations.

Context

Based on the noise impact thresholds defined in the Noise
Abatement Ordinance (NAO),! a total of around 1.3 million
people in Switzerland are affected by excessive noise
during the day and around 955,000 at night. If the recom-
mendations of the World Health Organization (WHO) are
applied, the number of affected people increases to almost
4millionbydayand around 3.1 million atnight (» FOEN 2004gj).
Road traffic is the greatest source of noise . How-
ever, rail and air traffic also generate noise. People are also
disturbed by the noise emitted by industrial plants, civil
and military shooting ranges, building sites, neighbours
and leisure activities (e.g. noisy public events).

Road traffic noise has increased in the past 20 years.
Although vehicle engines have become less noisy, the
weight of vehicles has increased and this, combined with
the wider tyres, gives rise to louder tyre rolling noise.
Above all, however, traffic volume has increased markedly

1 Noise Abatement Ordinance of 15 December 1986 (Larmschutzverord-
nung, LSV), SR 814.41.

— Number of people exposed to noise pollution
according to different threshold values and types of noise,
2009
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(» Chapter 3). During the day, 1.2 million people are exposed
to excessive levels of road traffic noise; the corresponding
figure for night time is 700,000. Rail traffic also generates
noise that causes considerable disturbance to 70,000 people
by day and as many as twice that number at night. Excessive
aircraft noise affects 65,000 people by day and 95,000 people
at night .2 Cities and urban agglomerations are par-
ticularly severely affected by noise pollution

Impacts

Noise is not just disturbing, it can also cause illness. The
possible health consequences of noise include hearing loss,
cardiovascular problems and raised blood pressure. Other
effects are stress, agitation, tension and depression. These
effects are accompanied by impacts in the area of social
interaction, for example aggression. The commonly held
view that “people get used to noise” is incorrect; we react

? For technical reasons, the calculations were carried out on the basis
of the impact thresholds in residential areas, i.e. for >60 dB(A) during the
day and >50 dB(A) at night.

External costs of traffic noise
CHF million
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mm Road
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b - - ll
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Source: ARE @G



unconsciously to noise and it can cause the release of stress
hormones. Children react particularly sensitively to chron-
ically high levels of noise. According to projections, 335 life
years are lost annually by the Swiss population due to noise
pollution (» ARE/FOEN 2008).

Even if a sleeping person is not woken by noise at night,
physical reactions to noise, for example a raised heartbeat,
can be observed. Disturbed sleep is responsible for a range
of health problems and generally reduces the well-being
of those affected. The risk groups here include children,
the sick and the elderly. Because they need more sleep than
adults and recover less quickly from lack of sleep, children
are particularly negatively affected by nocturnal noise.
Elderly people are more sensitive to noise disturbance be-
cause their sleep is lighter (» WHO 2009).

Noise pollution is reflected in health costs, rental in-
come losses and reduced property prices: properties sub-
ject to noise impacts yield lower rental income. The exter-
nal costs of road and rail traffic noise for 2005 were esti-
mated at over CHF 1 billion (» ARE 2008; ). Noise also
leads to changes in the composition of the local population
in affected areas. Those who can afford to do so move to a
quieter neighbourhood.

Measures

The key pieces of legislation underpinning noise abatement
measures are the Environmental Protection Act (EPA)3 and
the Noise Abatement Ordinance (NAO). The aim of the leg-
islation is to protect the population against harmful and
disturbing noise. It requires that, irrespective of its inten-
sity, noise be limited as much as possible on a preventive
basis, for example through the use of the latest available
noise-reduction technology. If the noise exposure limits
cannot be complied with in this way, other measures must
be taken, for example the construction of noise barriers

3 Federal Act of 7 October 1983 on the Protection of the Environment
(Umweltschutzgesetz, USG), SR 814.01.

Road traffic noise: cost of remedial measures
(Status: end of 2008)
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What is noise?

When a sound is perceived as unpleasant and disturb-
ing, it is described as noise. The decibel (dB) is the
physical unit used to measure sound pressure or noise.
The decibel is a logarithmic unit of measure. This
means that a 10dB increase corresponds to the dou-
bling of the perceived volume. Because the human ear
is not equally sensitive to all frequencies, the physi-
cally measured values in each frequency are adjusted
to reflect how they are perceived by the human audi-
tory system. As the volume of most noise sources var-
ies considerably over time, they are averaged out over
a certain period of time in order to assess the level of
disturbance they cause.

and highway lids and the implementation of traffic calm-
ing measures . If the noise generated by roads, rail-
ways and other public infrastructure cannot be reduced
below the applicable exposure limit despite the implemen-
tation of all appropriate measures, soundproof windows
must be installed in the buildings of those affected by the
noise. However, this is an alternative measure that only
provides protection when people are in the buildings in
question.

Up to now, the main focus of the implementation of the
the EPA and NAO requirements has been on the definition
of exposure limits, structural noise protection measures
and the installation of soundproof windows. These meas-
ures remain central to noise abatement.

The range of noise abatement measures implemented
is also to be developed further. The main focus here is on
the use of low-noise technologies at source. For example,
the fitting of vehicles with low-noise tyres considerably
reduces tyre-rolling noise. Railway carriages with disc
brake axles cause just one tenth of the noise generated by
rolling stock fitted with cast-iron block brakes. Such meas-
ures are most effective at limiting noise because, unlike
noise barriers, for example, they provide extensive protec-
tion over a wide area. Technical measures on roads or rail-
way lines can also greatly reduce noise. It has been possible
to achieve a perceptible reduction in the level of noise pol-
lution in the centres of towns and cities through the use of
low-noise road surfaces, for example. Additional protection
can be provided through the installation of noise absorbers
on railway tracks.

In addition to these measures, incentive systems are
being developed and, in some cases, already in use. Air-
ports are already charging noise-related takeoff and land-
ing fees. Route prices on the railways are differentiated
according to the noise emissions generated by the rolling
stock. Such approaches aim to make quieter technologies
more attractive economically by giving them a market ad-
vantage. .
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16. Noise and vibrations

Vibrations

Vibrations, which also include structure-
bornenoise, also come within the scope of
the EPA. For example, a railway can gener-
atevibrations that affect nearby buildings.
The vibrations are transmitted to a build-
ing through the subsoil and the building
co-vibrates as a result. The propagation
of the vibrations in the building is deter-
mined by the nature of the vibrations and,
especially, the dynamic characteristics of
thebuilding. Vibrations are often stronger
on the upper floors of a building. People
perceive them in the building interior
through physical contact with the building

shell and through their sense of hearing.
The structure of the building transmits the
vibrations to the surrounding air as struc-
ture-borne noise which is perceived as a
dull rumbling sound. An ordinance regu-
lating vibrations, similar to that which
already exists for noise abatement, has yet
tobeintroduced. The reason for this is the
complexity of the phenomenon which ex-
tends from the description of the propaga-
tion, impact, perception and sensation of
vibrations to the implementation of pre-
ventive or remedial measures, which are
considerably more expensive today than

noise abatement measures. Furthermore,
far fewer people are affected by vibrations
than by noise. It is estimated that 40,000
people are currently exposed to excessive
vibration levels. Of these, 30,000 are af-
fected by railway vibrations (» FOEN/FOT/
SBB 2003). Industrial and commercial
plants are the second most common source,
followed by building sites and roads.

Internet link

www.bafu.admin.ch/state-noise

Regional comparison: road traffic noise (exposed people)

The map shows the number of people per km? exposed to road traffic noise at home. The threshold values are
60 dB(A) during the day and 50 dB(A) at night. The map clearly demonstrates that exposure to traffic noise

is greatest in urban agglomerations.

M16.1 People exposed to road traffic noise, 2009

Number of people per square kilometre exposed to noise levels
in excess of the impact threshold between 6 a.m. and 10 p.m.
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Il. State of the environment

A high concentration of particulate matter in the air causes numerous respiratory
diseases and cardiovascular problems. Ozone, noise and radiation also have impacts
on human health. Based on current scientific knowledge, it may be assumed

that climate change will give rise to other environment-related health problems.

Context

The pollution of the air with particulate matter (PM10) and
ozone, noise, some forms of radiation and the climate all
have an impact on human health.

Outdoor air: In terms of the outdoor air, the pollutants
particulate matter and ozone are, together with pollen, rel-
evant to health. Elevated particulate matter concentrations
are found in the air today, particularly in close proximity
to very busy roads and in towns and cities. High tempera-
tures and good weather conditions cause increased ozone
concentrations in summer (» Chapter 7). Air pollution also
intensifies the allergic potential of pollen.

Noise: Many people are exposed to noise both at home and
in the workplace. Noise levels are also rising due to the in-
crease in traffic (» Chapter 16). However, traffic is not the
only source of noise. Noise from shooting ranges, indus-
trial plants and neighbourhood activities (restaurants, dis-
cos, festivals) can also cause disturbance. The temporal
span of noise pollution has also expanded in recent years
into the night. Noise is also an increasing source of distur-
bance in recreational areas.

Climate change: Heat waves are likely to become more
frequent in Switzerland as a result of climate change. Heat
waves have a negative impact on the population’s well-
being, and pose a threat to the health of the elderly, chron-
icallyill, young children and people who require care. The
distribution of animals, plants and microorganisms will
also change following climate change, and undesired spe-
cies — for example carriers of infectious diseases (Asian
tiger mosquito) and plants with a high allergenic potential
(Ambrosia) — could spread in Switzerland. The risk of the
spread of infectious diseases, which are transmitted in
food and water, also rises with increasing temperatures
(» Chapter 8).

Ionising radiation, for example gamma radiation and x-
rays, has sufficient energy to alter the basic units of living
organisms, i.e. atoms and molecules. Radon, a radioactive
gas that occurs naturally in the ground, is the most danger-
ous carcinogenic agent in the residential setting. Radon is
responsible for 60 % of the average radiation exposure of the
Swiss population, although the level of exposure varies con-

siderably from region to region (» FOPH 2010). The emissions
of ionising radiation generated by Switzerland’s nuclear
power plants do not contribute appreciably to background
radiation levels.

Non-ionising radiation: Electrical installations, power
lines and antennas for mobile telecommunications emit
non-ionising radiation. In particular, the number of mobile
telecommunications antennas has increased markedly in
recent years . Due to the depletion of the ozone layer,
there has also been a slight rise in level of natural ultravi-
olet (UV) radiation from the sun in recent years (» Walker
2009).

Impacts

Environmental factors have an impact on human health
(» Perritaz 2010). The intensity of the impact depends on
the nature of the pollution and the individual affected:
everyone does not have the same reaction to environmen-
tal effects.

Outside air: Air pollution, especially particulate matter,
can cause respiratory and cardiovascular disease. An esti-
mated 3,000 to 4,000 premature deaths — including 250
deaths from lung cancer — are caused by air pollution eve-
ry year in Switzerland (» ARE/FOEN 2008). High ozone con-
centrations can cause irritation of the mucous membranes
and inflammations of the respiratory tract which impair
lung function and reduce general physical capacity. Be-
tween 15% and 20 % of the Swiss population suffer from
pollen allergies (» Miiller et al. 2000).

Noise: Noise has impacts on health that can be both psy-
chological (e.g. discomfort, stress, communication and
sleep disorders) and physical (e.g. hearing impairment,
high blood pressure) in nature.

Ionising radiation: Between 200 and 300 people die each
year in Switzerland from lung cancer caused by radon ex-
posure (» FOPH 2010).

Non-ionising radiation: People in Switzerland are not gen-
erally exposed to radiation levels in excess of the inter-
nationally agreed impact thresholds; this means that they
are protected against the scientifically proven short-term
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» effects. However, based on current scientific knowledge, it

is unclear as to whether and to what extent the everyday
exposure to non-ionising radiation is detrimental to health
in the long term. What is clear, however, is that UV radia-
tion can cause skin cancer. The incidence of malignant skin
cancer (melanoma) has been increasing in Switzerland for
around 50 years (» VSKR 2007). However, this is less the re-
sult of the slight increase in the intensity of UV radiation
than of the changes in leisure behaviour featuring more
frequent sun-bathing and beach holidays (» FOPH 2003).

Measures

According to the Environmental Protection Act (EPA)! and
the Ordinance on Air Pollution Control,? pollutant emis-
sions must be reduced primarily at source using the best
available technology. In order to protect the public, in par-
ticular vulnerable groups such as children and the infirm,
as effectively as possible from the impacts of air pollution,
the ambient air quality standards set down in the Ordi-
nance on Air Pollution Control must be complied with.

The implementation of effective measures at source is
also the key to the sustained improvement of indoor air
quality. In areas at risk from high radon levels, the radon
concentration in buildings must be measured and reduced
if necessary.

With regard to noise abatement, as with the measures
implemented to counteract air pollution in accordance with
the EPA and the Noise Abatement Ordinance,? noise must
be primarily reduced at source using the best available
technology. If this is not possible, the propagation of the
noise must be prevented and soundproof windows must
only be installed in the affected buildings as a last resort.

The limits defined by the Ordinance on Protection
against Non-Ionising Radiation* on the emission of radia-
tion from mobile telecommunications antennas or new
power lines in locations such as homes, schools, hospitals
and playgrounds are considerably stricter than the limits
applied internationally. Based on the precautionary prin-
ciple enacted in the EPA, this should maintain long-term
exposure as low as possible and hence also minimise the
risk of eventual health impacts that are unknown today. -

-

Federal Act of 7 October 1983 on the Protection of the Environment
(Umweltschutzgesetz, USG), SR 814.01.

Ordinance of 16 December 1985 on Air Pollution Control (Luftreinhalte-
Verordnung, LRV), SR 814.318.142.1.

Noise Abatement Ordinance of 15 December 1986 (Larmschutz-
verordnung, LSV), SR 814.41.

Ordinance on Protection against Non-Ionising Radiation (Verordnung
tiber den Schutz vor nichtionisierender Strahlung, NISV) of 23 December
1999, SR 814.710.

~
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Internet links

www.statistik.admin.ch » Themen » Gesundheit (f g)

www.bafu.admin.ch/state-electrosmog

www.foph.admin.ch

www.obsan.admin.ch

www.sapaldia.net

www.meteoswiss.admin.ch » Weather » Health
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The SAPALDIA study - air pollution and health

Air pollution, especially particulate mat-  in the air (» Downs et al. 2007) and peo-

ter concentration, has a clear influence ple are less prone to respiratory prob-

on pulmonary function and on the car- lems (» Schindler et al. 2009; ).

diovascular system. This is one of the key

findings of the SAPALDIA cohort study. s

As part of this study, 10,000 and 8,000 Respi.ratory symptoms with unchanged and
. . reduced particulate matter (PM10) exposure, 1991-2002

people in Switzerland were surveyed and

examined in 1991 and 2002 respectively. mm With unchanged PM10 values between 1991 and 2002 (assumption)

Their residential locations were also re- With mostly reduced PM10 values in 2002 compared with 1991 (reality)

corded and the corresponding ambient

air quality measured. One of the study’s Regular cough

many findings was that the closer people

live to busy roads, the greater the risk

they face of adverse health effects (» g:lreognr: cough or

Bayer-Oglesby et al. 2006). The levels of

Regular phlegm

air pollution in Switzerland declined in Wheezing
the period 1991 to 2002. The study was mz:tehz::g and laboured
able to prove that people’s health im-
proved as a result; for example the age- Wheezing without cold
related decline in lung function deceler- 0% 5% 10% 15% 0% 25%
ates when there is less particulate matter Percentage of people with symptoms
Source: Schindler et al. 2009 D.
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III. Switzerland in the
international context

The first two parts of this environmental report concentrated on the
state and development of the environment in Switzerland. However, it
is also important to consider the situation in Switzerland within

the international context, as environmental problems rarely halt at
international borders.

The first chapter of this part of the report identifies the most pressing
global environmental problems and discusses Switzerland’s com-
mitment to their resolution. The main multilateral environmental agree-
ments that have been ratified by Switzerland are presented in a table. In
the second chapter Switzerland is compared with other European
countries. The environmental indicators presented here were selected
on a pragmatic basis as the data available for Switzerland are not always
directly comparable with those collected in the Eu Member States.

The latter were largely taken from the databases of the Statistical Office
of the European Communities (EUROSTAT), the European Environment
Agency (EuA) and the Organisation for Economic Co-operation and
Development (OECD), which are accessible online.

Environment Switzerland 2011



1ll. Switzerland in the international context

18. Global environmental
problems and Switzerland’s

commitment

Many environmental problems are global in nature, for example climate change and
the loss of biodiversity. The resolution of global environmental problems requires
international cooperation and commitment in the context of international organisations
and multilateral environmental agreements. Switzerland is very active in the area

of international environmental policy, and views it as one of the five priority areas of

Swiss international relations.

The United Nations Environment Programme (UNEP) has
been producing regular reports on the state of the global
environment since 1997. The current UNEP report, GEO-4
(» UNEP 2007), which was published in 2007 and involved
the work of some 1,400 expert authors and reviewers, iden-
tified an unprecedented level of change in the environment
at global and regional levels. The problematic areas high-
lighted by the report include climate change, the loss of
biodiversity, hazardous chemicals and waste, the ozone
layer, and water and air pollution.

Switzerland is involved in combatting these problems
in the areas of international environmental governance,
finance, the relationship between the environment and
development, on the one hand, and between environment
and trade, on the other. It also supports the greater consid-
eration of environmental issues in the context of econom-
ic processes (green economy). Switzerland’s cooperation
with the European Union (EU) in the area of the environ-
ment is also gaining in importance. Most Swiss and EU en-
vironmental legislation is now harmonised and Switzer-
land has been a member of the European Environment
Agency (EEA) since April 2006.

Through its commitment to environmental issues at
international level, Switzerland not only contributes to the
protection and sustainable use of the global environment,
italso represents its own interests: environmental pollution
does not come to a halt at national borders, pollutants reach
Switzerland, for example, through regional and global air-
borne transport and through their accumulation in the food
chain and in products.

Climate change

The global temperature increased by an average of 0.74 °C
over the course of the last century. It is highly likely that
this warming is due to human activities. The effects of cli-
mate change can already be observed: glaciers are melting
faster, the availability of water is declining, food security

is diminishing, sea levels are rising, habitats are shifting
and the habitat quality of sensitive ecosystems is deterio-
rating. According to the estimates of the Intergovernmen-
tal Panel on Climate Change (1pcc), a further increase in
temperature of between 1.8 and 4.0 °C may be expected by
the end of this century. Hence, more frequent and intensive
heat waves, storms, floods and periods of drought can also
be expected (» Chapter 8).

The United Nations Framework Convention on Climate
Change (UNFCCC) and the Kyoto Protocol form the basis of
Switzerland’s commitment to climate protection. Switzer-
land supports the intensification of the current climate
regime and the involvement in this regime of the newly
industrialised countries and their main generators of emis-
sions like China, India and Brazil along with the already
industrialised states.

Biodiversity
The majority of all of the animal and plant species that have
been surveyed globally are in decline — both in terms of
their distribution and their frequency. According to the
International Union for Conservation of Nature (IUCN), over
16,000 species are threatened with extinction. The ecosys-
tems that accommodate these species also display major
changes. Whereas forest area in temperate zones increased
by 30,000 km? annually between 1990 and 2005, deforesta-
tion in the tropics increased by 130,000 km? annually over
the same period. Fishing catch yields have declined enor-
mously both in the seas and inland waters — mainly as a
result of overfishing. This development has a negative im-
pact on both the food supply and biodiversity (» Chapter 12).
The aim of markedly reducing the loss of biodiversity
at global, regional and national levels by 2010 was not
achieved by the 190-plus parties to the Convention on Bio-
logical Diversity (CBD), which include Switzerland. The
aim of the CBD is to conserve biodiversity, to ensure the
sustainable use of its components and to promote the fair
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» and equitable sharing of the benefits that arise from it.

Switzerland views the acceptance of legally binding inter-
national regulations in this regard as a matter of priority.
The better protection of forests at international level in the

context of various international organisations, such as the

United Nations Forum on Forests (UNFF), the Food and Ag-
riculture Organization (FAO) and the International Tropical

Timber Organization (ITT0), is also a particular concern of
Switzerland.

Chemicals and waste

Chemicals are of crucial importance to human prosperity,
however they also pose risks to the environment and hu-
man health. A huge number of hazardous chemicals are
spread globally through the air, water, food chain, the trade
in products and in the form of waste (» Chapters 4 and 5). Be-
cause these substances do not stop at national borders, nei-
ther the benefits nor risks associated with chemicals and
waste are bound to one place. Hence, the effective protec-
tion of humans and the environment and the fair distribu-
tion of the associated benefits and risks require interna-
tional coordination and cooperation.

There are several important agreements and instru-
ments at global level that protect humans and the environ-
ment against hazardous pollutants and waste. A new
global convention for the regulation of the use of mercury
has been in negotiation since June 2010 and is due to be
passed in 2013. Switzerland is pursuing the objective of
developing a comprehensive, coherent, effective and efhi-
cientinternational chemicals and waste regime. To achieve
this, the existing system should be developed further, gaps
should be filled, the cooperation and coordination between
the different instruments intensified and the financing of
their implementation guaranteed. The improvement of the
protection provided to developing countries against haz-
ardous waste and the development of new initiatives in the
area of electronic waste are also matters of high priority.

Ozone layer

In 2006, the hole in the ozone layer over the Antarctic
reached its biggest dimensions since measurements were
first taken. This phenomenon involves the depletion of
the ozone layer which provides protection against UV ra-
diation and starts at an altitude of around 10,000 m. The
depletion of the ozone layer is caused by chemical com-
pounds such as chlorofluorocarbons (CFCs) (» Part I; Ozone
layer).

The emission of ozone-damaging substances has de-
clined appreciably over the past 20 years: by 2004, emis-
sions had declined by 80 % as compared with 1990 levels.
This internationally coordinated reduction was made pos-
sible by the Vienna Convention for the Protection of the
Ozone Layer of 1985 and the signing of the Montreal Pro-
tocol two years later. In order to support developing coun-
tries in their efforts to abandon the use of ozone-depleting
substances within the legal time limits, a multilateral ozone
fund was established, to which Switzerland contributes.
Due to the long dwell time of ozone-depleting substances
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in the atmosphere, the World Meteorological Organization
(wmo) predicts that the ozone layer will not be restored to
its pre-198o state until after 2060.

Forests and water

The per-capita availability of fresh water is declining glob-
ally. In addition, polluted water is the main cause of envi-
ronment-related diseases and fatalities. According to the
United Nations (UN), by 2025, 1.8 billion people will be living
in countries or regions affected by water shortages (» UN
Water 2007). The quantitative and qualitative decline in
surface waters and groundwater affects the ecosystems
and the services they provide (» Chapter 9). Conversely, the
hydrological cycle is also negatively influenced by the
deterioration in the quality of ecosystems, for example the
reduction in forest cover. The decline of the forests reduces
species diversity, can cause natural disasters and contrib-
utes to climate change.

To ensure a sufficient water supply for people, the wa-
ter cycle must be considered in its entirety. Consequently,
Switzerland is committed to the protection of ecosystems
like forests which play a central role in the filtration and
storage of water and in the regulation of fluctuations in
precipitation. This contributes not only to the improved
supply of drinking and process water, but also to the pro-
tection against flooding. The guaranteeing of the multi-
functionality of the forests also contributes to the conser-
vation of the soil and biodiversity, to the sequestration of
CO, and to the maintenance of recreational space (» Chap-
ter 13). Therefore Switzerland supports international regu-
lations and instruments that promote the protection and
sustainable harvesting of forests.

Air

While the quality of the air in certain cities has been im-
proved substantially, the situation in many areas remains
unsatisfactory. The large-scale transportation of air pol-
lutants can cause damage to human health and ecosystems
in regions located far away from the source of their emis-
sion (» Chapter 7).

Switzerland’s main aim with regard to the improve-
ment of air quality is the reduction of secondary pollutants
(ozone, particulate matter and nitrogen compounds) in the
pan-European area. Thisis tobe achieved through the UNECE
Convention on Long-range Transboundary Air Pollution,
which was passed in Geneva in 1979, and its eight protocols.
In addition, Switzerland also actively supports the tighten-
ing of the Gothenburg Protocol of 1999 which defines bind-
ing regulations for the reduction of pollutant emissions
after 2010 and prescribes the technical measures for sta-
tionary and mobile sources that will help to achieve this. e
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The main multilateral environmental agreements ratified by Switzerland

Climate

o United Nations Framework Convention on Climate Change
of g May 1992 (with annexes), SR 0.814.01.

o Kyoto Protocol to the United Nations Framework Convention
on Climate Change of 11 December 1997 (with annexes),
SR 0.814.011.

Biodiversity

o Convention on Wetlands of International Importance espe-
cially as Waterfowl Habitat of 2 February 1971 (Ramsar Con-
vention), SR 0.451.45.

o Convention on International Trade in Endangered Species of
Wild Flora and Fauna of 3 March 1973 (with appendices I-1V)
(CITES), SR 0.453.

o Convention on the Conservation of Migratory Species of Wild
Animals of 23 June 1979 (Bonn Convention) (with appendices),
SR 0.451.46.

o Convention on Biological Diversity of 5 June 1992 (with ap-
pendices), SR 0.451.43.

o Cartagena Protocol on Biosafety to the Convention on
Biological Diversity of 29 January 2000 (with annexes),
SR 0.451.431.

Chemicals and waste

o Vienna Convention for the Protection of the Ozone Layer of
22 March 1985 (with annexes), SR 0.814.02.

o Montreal Protocol on Substances that Deplete the Ozone
Layer of 16 September 1987 (with annexes), SR 0.814.021.

o Basel Convention on the Control of Transboundary Move-
ments of Hazardous Wastes and their Disposal of 22 March
(with annexes), SR 0.814.05.

o Rotterdam Convention on the Prior Informed Consent (PIC)
Procedure for Certain Hazardous Chemicals and Pesticides
in International Trade of 10 September 1998 (PIC Convention)
(with annexes), SR 0.916.21.

o Stockholm Convention on Persistent Organic Pollutants (POP
Convention) (with annexes), SR 0.814.03.

Internet links
www.bafu.admin.ch/international-affairs

www.bafu.admin.ch/state-ozonelayer

www.eea.europa.eu

www.unep.org
www.oecd.org

Desertification

o United Nations Convention to Combat Desertification in
Countries Experiencing Serious Drought and/or Desertifi-
cation, particularly in Africa, of 17 June 1994 (with annexes),
SR 0.451.1.

Treaties concluded under the auspices of

the UNECE

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

o Convention on Environmental Impact Assessment in a Trans-
boundary Context of 25 February 1991 (with appendices)
(Espoo), SR 0.814.06.

o Convention on the Protection and Use of Transboundary
Watercourses and International Lakes of 17 March 1992 (with
annexes) (Helsinki), SR 0.814.20.

o Convention on the Transboundary Effects of Industrial Acci-
dents of 17 March 1992 (with annexes) (Helsinki), SR 0.814.04.
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Population and economy

Europe’s settlement areas are among the most densely pop-
ulated and economically developed in the world. Their
dynamic economic activity and high level of prosperity

GIII.1 Population density, 2007/2008

Inhabitants per square kilometre land surface
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Resources and material flows

Material requirements in both Switzerland and the Eu have
increased in recent decades. Today, considerably more re-
sources are used and pollutants emitted throughout Europe
than the ecosystems can provide or break down in the long
term. The objective of decoupling resource use from eco-
nomic development (lower material turnover with increas-
ing economic performance) has not yet been achieved ei-
ther in Switzerland or the Eu.

A growing proportion of the materials used by the
economy and society originate from areas outside of
Europe. Hence, the environmental impacts arising from
the extraction and processing of these materials are
shifting outside the continent. At the same time, depend-
ence on imports is growing. A major increase in imports of
finished products, in particular, can be observed in Swit-
zerland since the early 1990s.
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arereflected in the intensive use of natural resources such
as food, water, energy and industrial raw materials.

GIII.2 Gross domestic product (GDP), 2009
Euro per person

CH
AT
BE
DE

DK
FR

FI

NL
PT
EU15

0 10,000 20,000 30,000 40,000 50,000

Source: Eurostat

GIII.3 Domestic material consumption (DMC), 2007
(» Chapter 1)

Tonnes per person
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Energy

Energy intensity (ratio of energy consumption to econom-
ic performance expressed as gross domestic product, [GDP])
has declined considerably in both the Eu and Switzerland
since the 19qos: i.e. GDP has increased more than energy
consumption. The decrease in energy intensity in the EU is
strongly influenced by developments in the new (Eastern
European) Member States where obsolete and inefficient
structures are gradually being replaced.

MIIL.1 Gross energy consumption, 2008

GIII.4 Renewable energy, 2008 (» Chapter 2)
Percentage of gross energy consumption
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In 2008, the share of final energy consumption in the
EU accounted for by renewable energies was 10.3% (» EC
2010). The share of electricity generation accounted for by
hydropower is on a downward trend in both the EU and
Switzerland. In contrast, the share of “new” renewable en-
ergies (biomass, wind, solar power) has increased appreci-
ably in the Eu and accounts for up to 20 % in individual coun-
tries. In comparison, this share is very small in Switzerland.
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GIIL.5 Nuclear power, 2008 (» Chapter 2)
Percentage of gross energy consumption
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Transport and mobility

Transport is the biggest final energy consumer in both
Switzerland and the Eu. The constant increase in mobility
over the past two decades has cancelled out the savings
obtained from the more energy-efficient and less polluting
engines and drives. The transport sector is the main source
of both air pollutants and CO, emissions and, within the
transport sector, road transport consumes most energy.
This makes it the main source of transport-related environ-
mental impacts. The highest growth rates in terms of en-
ergy consumption and environmental impacts can be ob-
served, however, in the aviation sector.

At 61 %, the proportion of goods transported by road
in Switzerland in 2008 was markedly lower than the cor-
responding figure for the EU27 (average: 77 %). Whereas
this figure has remained stable in the Western European
countries (Eu15) and Switzerland since the year 2000, it
grew noticeably in the Eastern European Member States
(Eu12), at the cost of rail transport.

Production and consumption

The provision of services and the production, use and dis-
posal of goods generate environmental impacts. The over-
all level of these impacts is influenced by the nature and
scale of production and consumption, on the one hand, and
by demographic development, economic growth, prosper-
ity levels and the importance of the industry or service
sector, on the other.

The proportion of waste that is recycled has generally
increased throughout Europe since 199o. The landfilling
of untreated municipal solid waste is now prohibited in
Switzerland. A similar trend is emerging in the Eu, albeit
with a delay.
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GIII.6 Passenger cars, 2006 (» Chapter 3)
Number of passenger cars per 1,000 inhabitants
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GIIL.7 Average CO, emissions from new
passenger cars, 2009 (» Chapter 3)

Grams of CO, per kilometre
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Up to now, efforts to reduce production-related and
consumption-related environmental impacts in both Swit-
zerland and the EU were focused on the management and
recycling of waste. Efforts are now increasingly targeting
the other phases in the life cycles of consumer goods with
the aim of improving the sustainability of production and
consumption.



GIII.8 Environmental tax revenues as a share of total
revenues from taxes and social contributions, 2008 (» Chapter 5)
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GIII.9 Municipal solid waste, 2008 (» Chapter 5)
Kilograms per person
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Air quality

The situation with regard to the development of air quality
in Switzerland and the rest of Europe is very similar. Al-
though considerable differences exist from one country
to the next, thanks to the implementation of air pollution
control measures, overall, the emissions of various air
pollutants have declined markedly in recent decades. For
example, the problem of acid rain was largely alleviated
through the imposition of stringent restrictions on emis-
sions of sulphur dioxide from combustion systems and
engines.

On the other hand, the frequent and sometimes mas-
sive exceedances of the ambient air quality standards for
nitrogen dioxide (NO,), ozone (O3) and particulate matter
(PM10, PM2.5) continue to arise. Both Switzerland and the
EU have revised their legislation on air pollution control
and introduced measures to reduce the negative impacts
of air pollution on human health, agriculture and ecosys-
tems.

GIII.11 Reduction of NOy emissions from
1990 to 2008 compared to targets for 2010 (» Chapter 7)
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GIII.10 Development of particulate matter (PM10) emissions
from 1990 to 2008 (» Chapter 7)
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GIII.12 Reduction of NMVOC emissions from
1990 to 2008 compared with targets for 2010! (» Chapter 7)
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Climate change

The constant increase in the concentrations of greenhouse
gases in the atmosphere due to human activities is the main
factor responsible for the observed warming of the global
climate. Whereas Switzerland’s greenhouse gas emissions
remained more or less constant between 19go (the base year
of the Kyoto Protocol) and 2009, the corresponding emis-
sions decreased over the same period by 6.9 % in the west-
ern part of the EU (Eu15) and by a good 14 % in the overall
EU area. The abandonment of the use of fossil fuels (in
particular coal) in countries like Great Britain and Ger-
many and the promotion of renewable energies made a
major contribution to the reduction of emissions in the
EU15 area.

Due to Switzerland’s traditionally less CO,-intensive
energy supply and the relatively minor importance of the
industrial sector, per capita greenhouse gas emissions there
are considerably lower than the average level in Western
European countries. However, Switzerland’s level of “grey”
emissions, i.e. emissions generated abroad, isrelatively high.

GIII.13 Development of greenhouse gas emissions between
the Kyoto Protocol base year and 2008 (» Chapter 8)
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Waters

The quality of drinking water in Europe has reached a
generally high level. However considerable deficits still
existin the area of wastewater treatment — particularly in
Eastern and South-Eastern Europe. The problem of micro-
pollutants, e.g. metals, chemicals and pharmaceuticals, in
watercourses and in the groundwater, poses a challenge
both in Switzerland and the Eu. Inputs of nitrates into wa-
tercourses and water bodies in intensively farmed areas
also remains an unresolved problem throughout Europe.

GIII.14 Water abstractions as a percentage of annually
available water resources (most recent data available) (» Chapter9)
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Biodiversity

Due to gaps in the data, it is difficult to compare the status
of biodiversity in the EU and Switzerland. The available
information indicates, however, that, despite the establish-
ment of new conservation sites —in particular the Natura
2000 network sites — and the implementation of biodiver-
sity protection programmes, the variety of species and
habitats is declining.

Although the decline of birds, which have been com-
paratively well surveyed, could be largely halted in the Eu
over the past 10 to 15 years, a similar trend cannot be ob-
served for the equally well surveyed butterfly species. This
can probably be explained by the continuing intensifica-
tion of agriculture and the loss of suitable habitats. The fact
that the proportion of intensively harvested forests is
smaller in Switzerland than in large parts of the EU is an
advantage for biodiversity in Switzerland.

I1l. Switzerland in the international context
19. Comparison with some European countries

Water scarcity and competition for the resource water
islikely to increase in parts of Europe — particularly South-
ern European countries — due to the changing climate con-
ditions. Thanks to the high volumes of precipitation in the
Alpine region, the situation in Switzerland is compara-
tively positive in this regard.

GIII.15 Percentage of the population connected to a water
treatment plant (most recent data available) (» Chapter 9)
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GIII.16 Number of endangered species as a percentage of
total known species (most recent data available) (» Chapter 12)
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Landscape development and land-use

Settlement area is increasing in both the EU and Switzer-
land, principally at the expense of agricultural land. As a
matter of fact, at 7%, the percentage of settlement area in
Switzerland is considerably higher than in all of the Eu
area (4 %). The growing specialisation of land use can be
observed throughout Europe: agricultural land is subject
to increasingly intensive use or agricultural activity is be-
ing abandoned and forests are growing on previously
farmed land.

The reorientation of agricultural policy has resulted in
the management of an increasing share of agricultural land
being subject to ecological requirements or being carried
out in accordance with organic farming principles. The
share of organically farmed land varies considerably
throughout Europe. At 11 %, the percentage of organically
farmed land in Switzerland is above the average for the EU
where, in 2008, 4.5% of agricultural land was farmed in
accordance with organic criteria.

Internet links

ec.europa.eu/eurostat

www.eea.europa.eu

www.oecd.org
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GIII.17 Settlement area, 1995/2000 (» Chapter 11)
Percentage of total area
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GIII.18 Wood harvest as a percentage of annual forest
increment, 2000/2005 (» Chapter 13)
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GIII.19 Organic farming, 2007 (» Chapter 6)
Percentage of utilisable agricultural area
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Abbreviations

ARE Federal Office for Spatial Development
(since 2000)

ART Research Station Agroscope Reckenholz-
Tanikon
BDM Swiss Biodiversity Monitoring Programme

BLN Federal Inventory of Landscapes and Natural
Monuments of National Importance

BRP Bundesamt fiir Raumplanung (ARE since 2000)

BWG Federal Office for Water and Geology

(FOEN since 2006)

CRF Foundation for the management of the
Cost-covering Remuneration for Feed-in to
the electricity grid

DETEC Department of the Environment, Transport,
Energy and Communications

EAWAG Swiss Federal Institute of Aquatic Science
and Technology

EC European Commission

EEA European Environment Agency

EMPA Swiss Federal Laboratories for Materials
Science and Technology

ENDK Conference of Cantonal Directors of Energy

ENFK Conference of Cantonal Energy Authorities

ERKAS Risk register established pursuant to
the Major Accidents Ordinance

EU European Union

EUROSTAT Statistical Office of the European
Communities

FAO Food and Agriculture Organization

FDHA Federal Department of Home Affairs

FEDRO Federal Roads Office

FFA Federal Finance Administration
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FOAG Federal Office for Agriculture

FOCA Federal Office of Civil Aviation

FOCP Federal Office for Civil Protection

FOEN Federal Office for the Environment
(since 2006)

FOPH Federal Office of Public Health

FOSPO Federal Office of Sport

FOT Federal Office of Transport

FSC Forest Stewardship Council

FSO Federal Statistical Office

GEF Global Environment Facility

ILO International Labour Organization

IPCC Intergovernmental Panel on Climate Change

ITTO International Tropical Timber Organization

IUCN International Union for Conservation of
Nature and Natural Resources

LABES Swiss Landscape Monitoring Network

METEOSWISS Federal Office of Meteorology
and Climatology

NABEL National Air Pollution Monitoring Network

NABO Swiss Soil Monitoring Network

NADUF National River Monitoring and Survey
Programme

NAMEA  National Accounting Matrix including
Environmental Accounts

NECD National Emissions Ceilings Directive

NAQUA National Groundwater Monitoring Network

NFI Swiss National Forest Inventory



OCcCC

OECD

OFCOM

OPET

SAEFL

SBB

SDC

SED

SFOE

SLF

STV

SVGW

TA-SWISS

UN

UNECE

UNEP

UNESCO

UNFF

VSKR

WHO

WMO

WSL

WTO

Organe consultatif sur les changements
climatiques
(Advisory Body on Climate Change)

Organisation for Economic Co-operation and
Development

Federal Office of Communications

Federal Office for Professional Education and
Technology

Swiss Agency for the Environment, Forests
and Landscape (FOEN since 2006)

Swiss Federal Railways

Swiss Agency for Development
and Cooperation

Swiss Seismological Service
Swiss Federal Office of Energy

Institute for Snow and Avalanche
Research

Swiss Tourism Association

Swiss gas and water industry federation
Centre for Technology Assessement
United Nations

United Nations Economic Commission
for Europe

United Nations Environment Programme

United Nations Educational, Scientific
and Cultural Organization

United Nations Forum on Forests
Swiss Association of Cancer Registries
World Health Organisation

World Meteorological Organization

Swiss Federal Institute for Forest, Snow and
Landscape Research

World Trade Organization
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Glossary

Alien organism Non-native animal (neozoon) or plant (neo-
phyton) species introduced intentionally or unintention-
ally by humans after 1492. An alien organism is defined
as invasive if it reproduces intensively and spreads at the
expense of other organisms.

Ambient air quality standard Maximum atmospheric con-
centration for a specific pollutant adopted as enforceable
by a regulatory authority.

Biodiversity see Biological diversity

Biogenic Of biological or organic origin; formed by life
processes or living organisms.

Biological diversity Diversity and variability of living or-
ganisms and of ecological structures, encompassing three
levels: species diversity (animal, plant, fungal and bacte-
rial species), habitat diversity (ecosystems such as forests
and surface waters) and the genetic diversity found within
species (e.g. subspecies, varieties and breeds).

Biosphere The entirety of the Earth’s ecosystems, includ-
ing organisms and their habitats. It includes all compart-
ments of the atmosphere, hydrosphere and lithosphere
where there is life.

Carbon sink Through photosynthesis, trees remove CO,

from the air, converting it and storing it for extended peri-
odsin wood. The sink effect —the balance of carbon stored

and released by biomass - is influenced by agricultural and

silvicultural activities and can contribute to offsetting CO,

emissions.

Certificates see Emission certificates

CO,-equivalent Unit describing how much global warm-
ing a given type and amount of greenhouse gas may cause,
using the functionally equivalent amount or concentration
of carbon dioxide (CO,) as the reference. Greenhouse gas
emissions other than CO, (CH,, N,0O, HFCs, PFCs and SF;) are
converted into CO,-equivalents according to their global
warming potential (GWP) to ensure better comparability.
One kilogramme of CH, corresponds to 21 kg CO,, and one
kilogramme of N,0 is equivalent to 310 kg CO,.

Combustible A material that, on input of energy and in the

presence of oxygen (oxidant), reacts chemically with the
oxygen and thereby releases heat.
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Constant terms Prices reflecting real values, i.e. adjusted
to inflation by applying a reference value. Synonyms:
inflation-adjusted, real terms.

Contaminated site Polluted site of a facility, an accident or
alandfill that hasbeen proven to cause harmful or noxious
impacts on the environment or for which there is a risk that
such impacts may arise.

Crude oil equivalent (also known as crude oil unit) Unit of
mass used to carry out comparative calculations based on
different energy sources (e.g. total energy consumption). A
tonne of crude oil is equal to 0.041868 terajoules.

Deadwood Dead trees or components of trees. Deadwood
is a characteristic feature of natural forests. It provides a
habitat and food source for numerous organisms and is an
important component of the forest ecosystem.

Decoupling Arises if the growth of the economy is more
rapid than growth in resource consumption or environ-
mental pressure. Decoupling is relative if resource con-
sumption or emissions remain constant or grow more slow-
ly than the economy. If resource consumption or emissions
drop and the economy grows nonetheless, decoupling is
absolute. In this case, with regard to the specific field of
materials consumption, reference is also made to a dema-
terialisation of the economy.

Economic sector One of the three main subdivions of the
economy:

o Primary sector: agriculture, forestry and fisheries;

o Secondary sector: industry and construction;

o Tertiary sector: services.

Ecosystem Network of interactions between a community
of organisms (biocoenosis) and its environment (biotope).
The latter is characterised by geological, pedological and
atmospheric conditions. Components of an ecosystem form
anetwork of interdependencies that enable life to be main-
tained and developed.

Efficiency Measures the value added per unit of resource
consumption or environmental impact. For instance, mate-
rial efficiency corresponds to the amount of Swiss francs
generated per kilogramme of material consumed. Opposite
of intensity.

Emission The release of pollutants, noise, radiation and
similar phenomena from natural sources or by man into
the environment.



Emission certificates Emission credits generated through
emission reduction projects in developing countries and
other industrialised states or economies in transition. Emis-
sion credits can be traded in the emissions trading system,
amarket-based climate policy instrument. This enables the
reduction of greenhouse gas emissions wherever this can
be done most effectively.

Endocrine disruptor Substance that influences the hor-
mone balance of organisms.

Energy carrier Any substance from which energy can be
generated, be it directly or after conversion. A fossil energy
carrier is a primary energy carrier formed from organic
substances in the soil (mineral oil, natural gas, various
hydrocarbons, coal etc.).

Exotic organism see Alien organism

External costs Costs incurred in production or consump-
tion processes that are not borne by the generator.

Finalenergy The energy procured or produced by consum-
ers in order to receive a certain utility, such as electricity
for light or petrol for mobility. Final energy refers to the
final link in the trading chain.

Flow regime Typical discharge pattern of a watercourse
repeated over the course of the seasons.

Forest sink see Carbon sink
Fossil energy carrier see Energy carrier

GDP (gross domestic product) Measure of the perfor-
mance of a national economy over the course of a year. GDP
measures the value of goods and services produced in the
country, provided they are not consumed in the production
of other goods and services — in other words the so-called
value added. GDP is calculated using either current terms
or constant (i.e. real) terms for a given year. With constant
terms, real economic development over time is represented
without the influence of price changes.

Genetic diversity see Biological diversity

GMO (genetically modified organism) Organism (animal,
plant, fungus, microorganism) whose genetic material has
been modified in a way that does not occur in nature by
crossing or natural recombination.

Greenhouse effect The greenhouse effectis a natural phe-
nomenon. It is caused by various gases in the atmosphere
(water vapour, carbon dioxide, methane, nitrous oxide etc.)
that reflect a part of the heat radiation emanating from
Earth back again. An increased concentration of such
greenhouse gases leads to a rise in the warming effect.

Annexes
Glossary

Greenhouse gas Gaseous substance in the air that contrib-
utes to the greenhouse effect and can be either natural or
anthropogenic (caused by human activity) in origin. The
Kyoto Protocol regulates the following greenhouse gases or
groups of gases: carbon dioxide (CO,), methane (CH,), ni-
trous oxide (N,0), hydrofluorocarbons (HFCs), perfluoro-
carbons (PFCs) and sulphur hexafluoride (SF;). HFCs are used
mainly as substitutes for chlorofluorocarbons (CFCs) — the
latter, which are also greenhouse gases, are responsible for
stratospheric ozone depletion and are regulated by the
Montreal Protocol.

Gross energy National energy statistics are concerned pri-
marily with total energy consumption within the bounda-
ries of the country, including the conversion losses arising
within those boundaries. This gross consumption compris-
es the primary energy produced within the country, the
input/outputbalance of foreign trade in the various energy
carriers, and the changes in stocks.

Guideline value Pollution level above which, according to
the state of scientific knowledge or practical experience,
long-term soil fertility is no longer assured. The Federal
Council can set guideline values and remediation levels,
for instance to assess soil pollution.

Hazardous waste Waste whose environmentally sound
disposal requires special technical and organisational
measures because of its composition and chemical-physical
or biological properties.

Heating fuel see Combustible

Hydropeaking (surge and flow) More or less regular alter-
nation between two different flow regimes. Surge refers to
the artificially increased discharge of water in a water-
course during the operation of hydroelectric turbines to
satisfy peak demand. Surges are punctuated by low-water
phases during periods of low demand, i.e. usually at night
and weekends.

Impact threshold see limit value

Intensity A measure of the resource consumption or
environmental impact per unit of value added. For instance,
energy intensity corresponds to the quantity of energy con-
sumed per unit of gross domestic product (GDP) (in Swiss

francs). Opposite of efficiency.

Invasive species see Alien organism
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Land-use statistics Acting on behalf of the Federal Coun-
cil, the Federal Statistical Office (Fs0) has produced a sim-
plified picture of land use and land cover every twelve
years since the 1980s, thus capturing the imprint of society
on the landscape. To date, two nationwide surveys have
been published, the first (1979/85) based on aerial photos
taken from 1979 (Western Switzerland) to 1985, and the sec-
ond (1992/97) on aerial photos taken from 1992 to 1997. The
third, which will cover the period from 2004 to 2009, began
in 2005 and will be available by 2013 at the earliest, how-
ever, interim findings are published periodically on the Fso
website (www.statistik.admin.ch » Themen » Raum, Um-
welt » Bodennutzung, -bedeckung [f g]).

Limit value Threshold which applies when assessing the
exposure to harmful or noxious impacts of air pollution,
noise, vibrations and radiation. It takes account of the im-
pact of the ambient level on categories of people who are
particularly sensitive, such as children, sick people, el-
derly people and pregnant women.

Motor fuel Mixture of combustible hydrocarbonsin liquid
or gaseous form that, when combined with air, drives an
internal combustion engine.

NMVOCs (non-methane volatile organic compounds)
A group including numerous organic substances used as
solvents in paints, varnishes and adhesives, in cleaning
agents or as propellants in spray cans. They are precursors
to the formation of ozone, summer smog and PM10.

Noise exposure limit Limit specified in the Noise Abate-
ment Ordinance in accordance with the noise character-
istics, the time of day and the sensitivity to noise of the
buildings and areas to be protected. There are three types
of exposure limits:

o The impact threshold is the limit above which noise is
regarded as harmful and a nuisance.

o The planning value is 5 dB(A) lower than the impact
threshhold and applies to new facilities; it is designed to
prevent a noise level rising to the point where it becomes
a nuisance.

o The alertthreshold is 5to 15 dB(A) higher than the impact
threshold; if itis exceeded, remedial action is considered
to be urgently required.

Permafrost Permanently frozen subsoil found where the
climate is comparatively cold, either in high latitudes

(polar regions) or at high altitudes.

Person-kilometres Total of kilometres travelled annually
by the persons conveyed.
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PIC (Prior Informed Consent for Certain Hazardous
Chemicals and Pesticides) Prior Informed Consent for
Certain Hazardous Chemicals and Pesticides: the Rotter-
dam Convention defines information and reporting obliga-
tions for the trade in particularly hazardous chemicals and
pesticides. The Convention obliges the Parties to inform
other countries about any bans and use restrictions they
adopt and to report exports of the relevant substances to
importing countries.

PM2.5 (Particulate Matter <2.5 pm) Dust particles with
a diameter of less than 2.5 micrometres.

PM10 (Particulate Matter <10 pm) Dust particles with a
diameter of less than 10 micrometres.

POPs (persistent organic pollutants) Toxic and extremely
poorly degradable chemical substances that spread on their
release via the air and water and through the food chain,
and can pose a threat to human health and the environ-
ment a long way from the location of their release. POPs
are considered carcinogenic, they can cause hormonal im-
balances and reproductive dysfunctions.

Polluter-pays principle Principle according to which all
costs (including the external costs) should be borne by the
polluter.

Primary energy Energy that occurs in nature and has not
yet been subjected to any conversion process, regardless
of whether it can be utilised directly in this form or not.
Examples: hydropower, wood, coal, crude oil, natural gas
etc. For statistical purposes, it also includes the heat gener-
ated in nuclear reactors and the energy extracted from
municipal and industrial wastes.

Ratification Confirmation of the signature at the bottom

of a document, by which an agreement with another state

is concluded. Generally, depositing the instrument of rati-
fication constitutes the definitive validation of an interna-
tional treaty.

Real terms see Constant terms

Red Lists Lists of endangered plant or animal species for
whose survival urgent action is required. There are red lists
for animals, ferns and flowering plants, mosses, lichens
and fungi. The species are classed in different categories
depending upon their threat status.

Renewable energies Collective term for energy sources
that do not rely on finite raw materials and are available
for an unlimited period on a human timescale. They in-
clude the use of hydropower, solar energy, ambient heat,
biomass, wind energy, the renewable fractions of solid
wastes, and the energy extracted from sewage treatment
plants.


http:// www.statistik.admin.ch

Smog Contraction of “smoke” and “fog” referring to a mix-
ture of air-polluting, gaseous, liquid and solid components
that usually forms over urban areas under weather condi-
tions in which air exchange is restricted. When there is
smog, sunlight appears diffuse and seems to come through
a cloud of fog.

Species diversity see Biological diversity

Stemwood The stem or trunk of a tree is its main axis ex-
tending from the surface of the soil to the crown. Hence
stemwood is the wood that grows overground excluding
the branches but including the bark.

Stratosphere Layer in the Earth’s atmosphere at an alti-
tude of approx. 15to 50 km, characterised by an elevated
concentration of ozone (ozone layer) in its central part.

Surge see Hydropeaking (surge and flow)

Tonne-kilometre A measure of freight traffic, correspond-
ing to the conveyance of one tonne over one kilometre.

Troposphere Lowestlayer of the atmosphere between the
Earth’s surface and the stratosphere. Almost all weather
activity occurs in the troposphere.

UAA (Utilisable agricultural area) Area used for crop pro-
duction, excluding summer pastures and woods.

UV (ultraviolet radiation) Invisible, short-wave electro-
magnetic radiation with wave lengths between 100 and 400
nanometres. Three UV categories are distinguished on the
basis of wave length: UVC (100-280 nm), UVB (280-315 nm)
and UVA (315-400 nm). The shorter the wave length, the
more energy-rich the radiation. While UVC radiation is
absorbed by the ozone layer, UVA and UVB radiation reach
Earth’s surface.

Value added Value created as part of a production process
by a unit or branch of the economy. It is measured by com-
paring the value of goods and services produced less the
value of intermediate consumption (excluding salaries)
used to produce them. Value added is a gross figure because
it is calculated without subtracting the value of fixed
capital consumed during production. After adjustment
(for taxes, subsidies etc.), the sum of the gross value added
corresponds to the GDP (gross domestic product).

VOC see NMVOCs
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A

Acid rain » 45, 81

Acidification/soil acidification » 42, 45, 61

Agricultural land » 17, 41, 43, 531, 56, 58ff, 61, 84

Agriculture/farming » 11, 14, 16, 18, 24, 26, 33ff, 36, 38, 41ff, 44f,
471%, 501t 53ft, 5511, 58ff, 81, 83ff

Air/air quality » 14, 15, 23, 27, 301I, 3611, 42, 44ff, 50, 53, 61, 71ff,
7511, 80, 81

Air pollutants » 14, 17, 27, 31, 36, 441f, 61, 711f, 76, 80ff

Air temperature/temperature » 15, 47ff, 50, 71, 75

Air traffic/aircraft » 15, 20, 301, 471f, 68ff, 80

Alien species/exotic organisms » 18, 58ff, 61, 71

Alluvial zones/floodplains, 58fF

Alpine grazing/alpine pastures » 41, 61

Ambient heat » 27

Ammonia (NH;) » 14, 4211, 46, 62

Amphibians » 18, 59, 61

Animals/fauna » 18, 31ff, 40, 441, 47, 501f, 53, 56, 58ft, 60, 61ff, 71,
717,83

Arable land/arable farming » 16, 17, 421f, 5111, 53, 58

Artificial snow/artificial snowmaking » 40, 53

Avalanches » 19, 59, 61, 65

B

Batteries » 11, 38

Benzene (C;C¢) » 14, 45

Biodiversity/biological diversity » 14, 17, 18, 20, 28, 41ff, 55ff, 58ff,
61ff, 7511, 83

Biofuels/biogenic fuels » 27ff

Biogas » 26ff

Biological diversity/biodiversity » 14, 17, 18, 20, 28, 41ff, 55ff, 58ff,
61ff, 7511, 83

Biomass » 26ff, 29, 42, 53, 79

Biotechnology » 11, 35fF

Birds/breeding birds » 18, 27, 56, 59, 61, 77, 83

C

Carbon dioxide (CO,) » 26ff, 30, 33ff, 471f, 58, 61ff, 76, 80, 82

Carbon sinks/forest sinks » 15, 61

Cars/motor vehicles » 30ff, 45, 80

Certificates/emission certificates » 15

Chemicals/chemical substances » 12, 20, 33ff, 53, 66, 75, 83

Chlorinated hydrocarbons » 12, 16, 76

Climate/climate change » 14, 15, 17, 19, 20, 31, 40, 471f, 51, 59, 61ff,
64, 71, 75ft, 82

CO, (carbon dioxide) » 15, 27ff, 31, 33, 36, 471f, 59, 61, 63, 76, 80, 82

Coal » 26, 82

Commerce » 33, 37ff, 45, 53ff, 70

Construction/construction sector » 11, 23, 26, 33ff, 53ff 56, 68

Consumer goods » 13, 38, 80

Consumer spending » 37
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Consumption » 11, 13, 14, 23ff, 26ff, 30ff, 36, 37ff, 4711, 55, 78, 79, 80

Contaminated sites » 13, 34, 36

Conventions » 13, 20, 28, 35, 38, 48ff, 591, 75ff

Cost-covering remuneration for feed-in to the electricity grid
(CRF) » 29, 51ff

Crop plants » 43,59

Cultural landscape » 17, 18, 41, 43, 45, 48, 52, 53, 55, 57, 59

D

Debris flows/landslides » 19, 48, 64ff
Decoupling » 11, 23, 33,78

Deep repository » 27ff
Desertification 77

Dioxins » 12

Direct payments » 18, 43, 56
Discharge/flowregime » 16, 50ff, 65
Disposal » 13, 241f, 34, 37ff, 80
Drinking water » 33, 51, 59, 83
Drought » 48, 61, 63,75

Dry meadows and pastures » 42ff, 45, 58ff

E

Earthquake » 64fF

Ecological compensation areas » 41, 43ff, 56, 60
Ecological direct payments » 18

Economic sectors » 33ff

Economy » 11, 18, 19, 23ff, 30, 33ff, 371f, 40, 75, 78ff, 80
Ecosystems » 14, 17, 18, 42, 45, 501F, 58ff, 61ff, 7511, 78, 81
Electrical waste/electronic waste » 11, 20, 38, 76
Electricity/power » 13, 14, 25, 26ff, 38, 55ff, 71ff, 79, 48
Emission certificates/certificates » 15

Endocrine disruptors » 12, 52

Energy » 14, 261, 30ff, 33ff, 371f, 41, 43, 51, 56, 63, 78ff, 82
Energy efficiency » 26ff

Energy intensity » 27,79

Environmental agreement » 15, 20, 42, 49, 75ff
Environmental taxes » 81

Erosion » 17,42, 53, 59

Exhaust emissions/exhaust fumes » 32, 45
Expenditure on nature conservation » 18, 34

External costs » 31, 68ff

Extreme hazard events » 64



Annexes

Index
F I
Farming/agriculture » 11, 14, 16, 18, 24, 26, 33ff, 36, 38, 411f, 441f, Industry » 11, 14, 16, 17, 19, 26, 33T, 38, 44ft, 471, 53ff, 59, 68, 70, 71,
47T, 501, 53T, 5511, 58ff, 81, 83ff 75,717,178, 80, 82
Fauna/animals » 18, 31ff, 40, 44ff, 47, 501f, 53, 56, 581, 60, 61ff, 71, Infrastructure/infrastructure areas » 17, 24, 27, 301f, 38, 41, 53, 55ff,
77,83 58, 64, 69
Federal inventory of landscapes and natural monuments Infrastructure-free areas » 55
of national importance (BLN) » 18, 40, 55ff Insects » 18, 56, 60ff, 83
Fertilisation » 41ff, 54, 61 Interim storage sites » 27
Final energy » 13, 26ff, 30, 37ff, 79t International cooperation » 20, 66, 75ff
Fish » 18, 27, 50, 75 Internet » 25
Floods » 19, 48, 51, 59, 644, 75 Invasive species » 18, 58fF
Flora/plants » 18, 411f, 44ff, 471f, 50, 53, 56, 58ff, 61, 63, 71, 75, 77 Ionising radiation » 71
Food/foodstuffs » 38ff, 41, 59, 75ff, 78
Footprint » 39 K
Forestarea » 17,41, 6111, 75 Kyoto protocol » 15, 31, 471, 75, 77, 82
Forest management » 62ff
Forestry/forestry sector » 17, 33, 45, 47, 53ff, 55 L
Forests/forest » 16, 17, 4111, 4511, 48, 5411, 58ff, 61fF, 65, 7511, 83ff Lakes/lake water » 16, 40, 42, 45, 50, 77
Fossil energies/energy carriers » 26ff, 38, 47, 59, 63, 82 Land use » 15,16, 17, 47, 541f, 84
Fragmentation/landscape fragmentation » 30, 32, 55ff, 58 Landfills » 25, 34ff
Freight transport/goods transport » 30ff, 68 Landscape » 18, 27, 3011, 40, 50, 55ff, 63, 84
Fuel tourism » 31 Landscape fragmentation/fragmentation » 30, 32, 55ff, 58
Fungi » 11, 18, 41ff, 58, 61 Landslides/debris flows » 19, 48, 64ff
Fungicides » 42 Leisure/leisure activities/leisure traffic » 17, 30, 391f, 42, 61, 68, 72
Level of self-sufficiency » 41
G Lichens » 18,58, 61
Genetic diversity » 58ff Life cycle assessements » 38ff
Genetic resources » 60, 76 Light emissions » 56
Genetically modified organisms (GMO) » 11, 34, 36, 42 Littering » 38
Geothermal energy » 29 Livestock farming » 16, 42ff, 45, 47
Glaciers » 48, 75 Living space » 38
Green economy » 36, 75 Local recreational areas/local recreational spaces » 18, 40, 56
Greenhouse effect » 15, 47
Greenhouse gas efficiency » 33 M
Greenhouse gases » 15, 271ff, 30ff, 33ff, 42, 45, 4711, 61, 82 Major accidents/major accidents risks » 19, 66ff
Gross domestic product (GDP) » 23ff, 27, 30, 33, 37, 40, 64, 79 Material/material flows » 11, 23ff, 30, 3411, 39, 53, 78
Groundwater » 16, 17, 42, 5111, 62, 66, 76, 83 Material productivity » 23ff
Meadows » 17, 42, 45ft, 53, 56, 58fF
H Mercury (Hg) » 35, 38,76
Habitats » 18, 301, 40, 45, 501f, 56ff, 62, 75, 83 Methane (CH,) » 27,42, 47{F
Hazard maps » 19, 65 Micropollutants » 16, 52, 83
Hazardous wastes 13, 34ff, 38 Mileage-related heavy vehicle tax (MRHVT) » 14, 31f, 36, 45
Health » 11, 12, 14, 16, 31, 35ff, 3711, 40, 4111, 444t, 4711, 53, 55, 58, Minergie standard/building energy standard » 27, 38
68ff, 71ff, 76, 81 Mires » 42,45, 51, 55fF, 581t
Heat/heat waves » 44, 61ff, 71, 75 Mobile telecommunications » 14, 71ff
Heat energy » 27 Mobility » 30ff, 38ff, 80
Heat pumps » 38 Modal split » 30
Heating fuels » 26ff, 441f, 47t Mosses » 18, 58
Heavy metals » 12, 17, 20, 35, 42, 83 Motor fuels » 261, 31, 39, 441, 48
Herbicides » 42, 54 Motor vehicles/cars » 30ff, 45, 80
Household expenditure » 37 Municipal solid waste » 13, 37ff, 80fF

Households » 11, 16, 23, 26ff, 30, 37, 47{t
Hydrochlorofluorocarbons (HCFCs) » 12, 76
Hydrofluorocarbons (HFCs) » 47
Hydropeaking/surge and flow » 16, 51F
Hydropower » 16, 26ff, 501, 79

Environment Switzerland 2011



Annexes
Index

N

Nanotechnology/nanomaterials » 12, 35

Natural gas » 26, 71

Natural hazards/natural risks » 19, 61, 64ft, 76
Nature/natural landscapes » 18, 23ff, 27, 40, 42, 45, 51, 53, 55ff, 78, 80
Nitrate (NO;) » 16, 42, 51, 83

Nitrogen (N) » 14, 17, 411t, 45, 61, 76

Nitrogen dioxide (NO,) » 14, 17, 31, 444, 81

Nitrogen oxides (NOx) » 14, 27, 31, 44ff, 62, 81

Nitrous oxide (N,0O) » 26, 42, 47F

Nocturnal darkness » 56

Noise » 20, 27, 30ff, 68ff, 71fF

Non-ionising radiation » 14, 71ff

Non-methane volatile organic compounds (NMVOCS) » 14, 81
Non-motorised transport » 30ff, 40

Nuclear energy/nuclear power plants » 26, 71, 78

(o]

Oil/petroleum products/petroleum combustibles » 26ff, 30
Open spaces » 18, 55fF

Organic farming » 38, 41, 43, 84

Oxygen (O,) » 51,59, 61

Ozonation » 52

Ozone (O;) » 12, 14, 444, 61, 71, 751f, 81

Ozone hole » 12,76

Ozone layer » 12,71, 75ff

P

Parks » 18, 40, 53ff, 55, 57

Particle filters » 32

Particulates/particulate matter/PM10 » 14, 27, 31ff, 34, 4441, 71, 73,
76, 81

Passenger transport/passenger cars » 26, 30ff, 40, 68, 80

Pastures » 53, 56, 58, 61fF

Pathogenic organism/pathogens » 11, 34, 36

Persistent organic pollutants (POP) » 12, 20, 35, 77

Pesticides » 54, 77

Pharmaceutical products/drugs » 33, 41, 50, 52, 59, 83

Pharmaceuticals » 12, 33ff, 41, 83

Phosphates » 16

Phosphorous (P) » 16, 41ff

Plant protection products (PPP) » 16, 33ff, 41ff, 50ff, 54

Plants/flora, 18, 411f, 444f, 4711, 50, 53, 56, 581f, 61, 63, 71, 75, 77

PM10/particulates/particulate matter » 14, 27, 311f, 34, 441, 71, 73,
76, 81

Pollen » 71

Polluted sites » 13, 34ff

Polluter-pays principle » 13, 38ff, 45

Polychlorinated biphenyls (PCB) » 12, 3411, 38

Population » 14, 19, 23, 26, 30ff, 37, 39, 45, 47, 54, 55, 60, 61, 64ft, 69,
71,78, 83

Power/electricity » 13, 14, 25, 26ff, 38, 48, 55ff, 7111, 79

Precipitation » 45, 4711, 53, 76, 81, 83

Primary energy » 26

Primary sector » 33

Private transport » 26

Production » 13, 18, 25, 2611, 30, 33ff, 381, 41ff, 51, 59, 61, 80

Products » 11, 13, 23ff, 33ff, 3711, 411f, 52, 60, 751f, 78
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Proof of ecological performance (PEP) » 43
Protected areas » 17, 18, 51, 55, 60, 83
Protective forests » 63, 64ff

Protective structures » 64

Public transport » 30ff, 40

R

Radiation » 12, 14, 27, 711, 76

Radioactive radiation/radioactive waste » 27f

Radon (Rn) » 71ff

Rail transport/trains » 19, 20, 30ff, 66, 68ff, 80

Raw materials » 11, 23ff, 28, 38ff, 59, 61, 63, 78

Recreation/recreational areas » 17,18, 31,40, 53ff, 55ff, 59ff, 61, 71, 76

Recycling » 11, 23ff, 34, 80

Red lists » 18, 45, 58, 60

Refuse-bag fees » 39

Registers » 13,36

Rehabilitation/remediation » 16, 50, 52, 59

Renewable energies » 26ff, 51, 79, 82

Reptiles » 18, 61

Reserves » 17,59, 62ff

Resources » 11, 13, 16, 18, 20, 23ff, 36, 3811, 41, 43, 56ff, 591f, 76,
78, 83ff

Risk of major biological accidents » 66

Risk of major chemical accidents » 66fF

Road traffic/road transport » 20, 301f, 45, 68ff, 80

Rockfalls » 19, 61, 65

S

Second homes » 38

Secondary sector » 33

Separate collection » 38

Services/services sector » 11, 24ff, 26, 30, 33, 37ff, 47, 80

Settlement area » 16, 19, 24, 31, 38, 40, 41, 51ff, 53ff, 55ff, 58, 64,
78,84

Sewage treatment plants » 16, 27, 34, 51ff, 83

Shipping » 15, 31, 47fF

Smog » 45

Snow » 40, 48, 53

Soil » 14, 17, 18, 36, 41fF43, 45, 53ff, 59, 61, 66, 76

Soil acidification/acidification » 42, 45, 61

Soil compaction/compaction » 17,42, 53

Soil sealing/sealing » 16, 18, 52, 53, 55ff, 58

Solar energy » 26ff, 38

Solar power/solar installations » 29, 79

Spatial planning » 17, 19, 28, 54, 64

Species diversity » 17, 18, 42, 45ff, 48, 50, 53, 58ff, 61ff, 751f, 83

Sport » 40, 48

Sprawl/urban sprawl » 18, 55ff

Storage hydropower plants » 51

Storms » 61ff, 65, 75

Substances » 12, 16, 17, 33ff, 42ff, 501f, 66, 76ff

Sulphur dioxide (SO,) » 14, 27, 441f, 81

Surface waters » 16, 52, 66, 76

Sustainable development » 11, 18, 20, 24ff, 40, 41, 55, 57, 63, 80

Swiss pollutant release and transfer register (SwissPRTR) » 36

Synthetic gases » 47fF



T

Telecommunication/telecommunications » 14, 71

Temperature/air temperature » 15, 471, 50, 71, 75

Tertiary sector » 33

Tourism » 18, 30ff, 37, 40, 47, 55, 60

Trains/rail transport » 19, 20, 30ff, 66, 68ff, 80

Transport/traffic » 16, 17, 20, 26ff, 301f, 33, 36, 37, 40, 45, 47T, 531,
61, 6811, 71, 80

Transport systems/transport infrastructure » 18, 30, 32, 53, 55ff, 58

U
Urban sprawl/sprawl » 18, 55{f
UV radiation » 12, 7111, 76

v
Vibrations » 20, 68, 70
Volatile organic compounds (VOC) » 14, 16, 34ff, 444, 51, 81

w

Waste » 13, 17, 20, 23ff, 26ft, 341, 371t, 47, 7511, 76, 80ff, 81

Waste water/sewage/effluent » 16, 17, 83

Water/waters » 11, 14, 16, 23, 3711, 40, 4111, 4711, 501F, 5511, 59, 6111,
66, 71, 7511, 78, 83

Watercourses » 16, 19, 34, 411f, 48, 5011, 56, 591f, 65, 83

Water temperature » 50ff

Wind » 26ff, 44, 61, 79

Wind power » 26ff

Wood/wood sector » 17, 26ff, 29, 38, 45, 61, 76
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