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Foreword

Four years after the submission of Switzerland’s sixth national communication, considerable progress in the develop-
ment and implementation of climate policy has been made at the national as well as at the international level. While the
Paris Agreement represents an important milestone in our collective effort to curb climate change, Switzerland’s green-
house gas emissions — in spite of continued economic and population growth — have shown a clearly declining trend in
recent years. It is reassuring to see that the measures put in place over the last two decades proof to be effective and that
they are compatible with the prosperous development of society.

At present, the process for establishing the legal basis for the implementation of the Paris Agreement at the national
level is well under way. The third CO, Act will build upon proven instruments. It will contain the necessary modifica-
tions to meet the mitigation target Switzerland has committed to for the 2030 time horizon. Projections indicate that,
beyond 2030, further action will be required to honour the ultimate goals set by “Paris’.

The Paris Agreement is truly visionary in stipulating that, in order to limit global warming to a level well below the
critical threshold of two degrees Celsius, it is our common ambition to achieve a balance between anthropogenic emis-
sions and removals of greenhouse gases in the second half of this century. We must acknowledge that we do not have a
clear understanding yet of what it means to live in a ‘net zero emissions world’. Winning the battle against climate
change will largely depend on our ability to perceive ‘net zero’ as a code for a desirable, better future. If we manage to
see the Paris Agreement as the key that will free us from the dependency on fossil fuels while opening the way to a
genuinely balanced, sustainable use of the riches provided by Earth, the battle is already halfway won.

Christine Hofmann
Deputy Director
Swiss Federal Office for the Environment, Bern, Switzerland

December 2017
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1.1 Introduction

Switzerland’s seventh national communication under the United Nations Framework Convention on Climate Change
(UNFCCC) was prepared based on the UNFCCC reporting guidelines on national communications as provided in
document FCCC/SBI/2016/L.22. These guidelines are the outcome of a careful and thorough process of updating of the
previous guidelines version that was adopted in 1999. The revised guidelines represent the consensus of Parties with
regard to all provisions except the language in which national communications are submitted. Switzerland has decided
to apply these guidelines in order to be able to provide up-to-date information that is consistent with the provisions of
the UNFCCC biennial reporting guidelines.

Switzerland’s third biennial report is presented as an annex to the seventh national communication (Annex B), with
detailed reporting of the information on the common topics in the main text of the national communication. The third
biennial report was prepared based on the UNFCCC biennial reporting guidelines for developed country Parties (deci-
sion 2/CP.17). The accompanying tables were prepared according to the common tabular format (BR CTF tables,
decision 19/CP.18). Switzerland took into consideration the methodologies for the reporting of financial information by
Parties included in Annex | to the Convention (decision 9/CP.21), also implementing the revisions to the common
tabular format. The supplementary information under Article 7, paragraph 2 of the Kyoto Protocol, as requested by
decision 22/CP.7, is contained in different chapters and sections of Switzerland’s seventh national communication and
summarised in Annex A.

In preparation of the seventh national communication and the third biennial report, Switzerland took into account the
issues raised by the expert review teams in the course of the reviews of the previous reports. To assist the review pro-
cess, Annex C provides detailed answers to every recommendation and encouragement from the ‘report of the technical
review of the sixth national communication of Switzerland’ (FCCC/IDR.6/CHE) and the ‘report of the technical review
of the second biennial report of Switzerland” (FCCC/TRR.2/CHE). The following sections provide a summary of the
chapters contained in Switzerland’s seventh national communication.

1.2 National circumstances relevant to greenhouse gas emissions and removals

Government structure

Switzerland is a confederation, subdivided into 26 cantons (states), each of which has its own government, parliament
and cantonal courts. Responsibilities are shared between the federal authorities and the cantons, however, the principle
of subsidiarity is of greatest importance. This is reflected in constitutional law, stipulating that unless legislative power
is explicitly assigned to the Swiss Confederation, the cantons are sovereign, i.e. entitled to legislate in an area of policy.
At the federal level, the following separation of powers is established: (i) the legislative authority at the federal level
consists of a bicameral parliament, with the 200 members of the National Council representing the population of the
country as a whole and the 46 members of the Council of States representing the cantons (together forming the Federal
Assembly, i.e. the Swiss Parliament), (ii) the executive authority at the federal level is the Swiss Federal Council,
consisting of seven members with equal power, and (iii) the highest judicative authority of the country is the Federal
Supreme Court. However, according to the Federal Constitution of the Swiss Confederation, the Swiss people are
sovereign and ultimately the supreme political authority. Consequently, virtually all important decisions have to be
approved by the electorate (i.e. adults who are eligible to vote, about 63 per cent of the resident population). The most
important formal instruments of Switzerland’s direct democracy are (i) the optional referendum which allows citizens to
veto decisions made by the Swiss Parliament, (ii) the mandatory referendum on each constitutional amendment passed
by the Swiss Parliament, and (iii) the popular initiative by which citizens can propose amendments to the Federal
Constitution of the Swiss Confederation.

Due to the very close economic ties of Switzerland with neighbouring States and the European Union, the relationship
with the European Union is a high priority of Swiss foreign policy. Bilateral agreements are the legal basis of this close
cooperation and most new laws or amendments to existing laws are made compatible with European Union legislation.
Switzerland is a member of several international organisations (e.g. the OECD, the World Bank Group and all United
Nations specialised agencies). In March 2002, the Swiss population also voted for membership to the United Nations,
and since September 2002, Switzerland is a full member of the United Nations.

10
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Population profile

At the end of 2015, Switzerland had a population of 8.327 million permanent residents with an average a density of
201.7 persons per square kilometre. Population is concentrated on the Swiss Plateau, the major alpine valleys and the
Ticino, while the density is substantially lower in the hilly and alpine regions of the country. Population growth exceed-
ed one per cent per year for about the last decade and mainly results from immigration and increasing life expectancy. It
is expected that population growth will continue, leading to 9.5 million permanent residents by 2030 and 10.2 million
permanent residents by 2045. Approximately 25 per cent of the permanent residential population are foreign nationals.

Economic profile

Switzerland’s nominal gross domestic product was about 650 billion Swiss francs in 2016, corresponding to about 78
thousand Swiss francs per capita. With just a few exceptions in the early 1990s and in 2009, Switzerland’s real gross
domestic product increased annually by up to four per cent compared to the previous year over the period 1990 to 2015.
Switzerland’s economy largely depends on the services sector, which in 2015 not only employed 75.7 per cent of the
total workforce, but also contributed 73.8 per cent to the gross value added.

The economy strongly depends on trade with other countries, as Switzerland imports bulk raw materials and exports
processed high-quality goods. Switzerland’s trade balance (exports minus imports) was about balanced between 1992
and the early 2000s. Since 2002, exports growth has been accelerating as compared to imports growth. By 2015, Swit-
zerland’s trade balance (export minus imports) equalled about five per cent of the gross domestic product. Among the
most important traded goods in terms of monetary value are chemical and pharmaceutical products, noble metals,
jewels and gemstones, machines, instruments and electronics, precision instruments, and watches.

Geographical profile

Switzerland, located in the centre of Europe, covers an area of 41°285 square kilometres, comprising 31.3 per cent
forests and grove, 35.9 per cent utilised agricultural area, 7.5 per cent built-up and 25.3 per cent unproductive surface.
The topography is determined by the Swiss Plateau, the Jura Mountains and the Alps. Around 50 per cent of Switzer-
land’s surface area is located above 1°000 metres above sea level.

Climate profile

With the Alps acting as climatic divide, meteorological conditions such as average temperature and precipitation vary
significantly across Switzerland. About one third of the relatively abundant precipitation occurs as snow. Variable
winter temperatures are an important factor influencing energy consumption and leave a strong imprint on annual CO,
emissions. Long-term measurements indicate a marked shift towards a warmer climate (+2.0 degrees Celsius between
1864 and 2016 compared to +0.9 degrees Celsius globally). Changes in mean precipitation are less clear, although there
are robust indications for changes in heavy precipitation.

Energy

Switzerland’s energy system largely depends on energy imports. Gross energy consumption of 1°087°820 TJ in 2016
was composed as follows: (i) 259’800 TJ had a domestic origin (50.3 per cent hydropower, 22.7 per cent waste, 15.9
per cent wood, 11.1 per cent other renewable energy sources), (ii) 954’040 TJ were imported (48.3 per cent crude oil
and oil products, 13.2 per cent gas, 23.1 per cent nuclear fuel, 14.3 per cent electricity, 0.5 per cent wood and other
renewable energy resources, and 0.5 per cent coal), (iii) exports accounted for a total of 142°250 TJ (86.3 per cent
electricity, 13.6 per cent oil products, 0.1 per cent wood), and (iv) the remaining 16°230 TJ corresponded to changes in
the stocks of crude oil, oil products and coal. Due to the impact of meteorological conditions on heating demand, the
final energy consumption shows strong year-to-year variations. However, looking at the last about five years, a decreas-
ing trend in final energy consumption is discernible.

Transport

Switzerland’s transport infrastructure provides for extensive road and rail networks serving individual and freight
transport needs. This includes comprehensive public transportation services. The number of cars in Switzerland in-
creased from 3.0 million in 1990 to 4.5 million in 2016. Between 1980 and 2015, motorised private transport (total
passenger kilometres) increased by 43.9 per cent and public transport on road and rail (total passenger kilometres)
increased by 83.4 per cent, as a result of an increase in population as well as in the daily travel distance per person.
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Freight transport increased by 40 per cent since 1990, with the share of rail fluctuating around 40 per cent. However,
transalpine freight transport in Switzerland is dominated by rail, inter alia, thanks to newly constructed railway tunnels.
Given the relatively short distances and the dense and fast road and railway networks, domestic aviation is negligible.

Industry and services

The structure of Switzerland’s industry sector clearly reflects the fact that the country is relatively poor in natural
resources. Switzerland’s industry is specialised in the production of mechanical devices and engines, data processing
equipment, and high-precision instruments (watches and goods for medical uses). Of greatest importance are the food
processing and chemical industries, in particular the production of pharmaceutical articles. However, Switzerland’s
economy is largely based on the highly diverse services sector, with the following most important branches (in descend-
ing order of gross value added): (i) wholesale trade, (ii) legal advice, architecture and consultancy, (iii) financial service
activities, (iv) human health activities, (v) insurance, reinsurance and pension funding, and (vi) retail trade, etc.

Waste

With regard to waste treatment, Switzerland has efficient infrastructure, high standards and clear legal stipulations in
place. In concert with increasing prosperity and the steady growth of population, the total amount of municipal solid
waste generated in Switzerland increased by 47 per cent between 1990 and 2015 and accounted for 6.03 million tonnes
in 2015 (724 kilograms per person). Thereof, 2.85 million tonnes were incinerated and 3.18 million tonnes were recy-
cled (landfilling of combustible waste is banned since the year 2000). In Switzerland, the wastewater of virtually the
full population (i.e. of about 97 per cent of the population) is sewered to a wastewater treatment plant.

Building stock and urban structure

In 2015, the building stock in Switzerland consisted of 1.7 million buildings with at least partial residential use, corre-
sponding to an increase of 30 per cent compared to 1990. Between 1990 and 2015, the energy reference area of build-
ings in the services sector increased by 28 per cent, of buildings in the industry sector by 22 per cent, and of buildings
for residential use by 41 per cent. In 2015, 63 per cent of all buildings were heated with fossil fuels. Heat pumps ac-
count for about 70 per cent of heating systems installed in newly constructed buildings. Switzerland’s urban structure
may be best described by the term ‘network city’, i.e. a large number of interconnected ‘nodes’ with high densities of
population, goods and information which have an extensive and efficient mutual exchange.

Agriculture

Switzerland’s utilised agricultural area (excluding alpine pastures) accounts for 25.4 per cent of the total land surface.
When alpine pastures are included, the agricultural land surface covers 35.9 per cent of the total land surface. The
number of farms decreased by one third between 1996 and 2015. A large share of farms keep ruminants. The number of
cattle decreased by 16 per cent between 1990 and 2015 while productivity per animal was on the rise.

Forest

A third of Switzerland is covered by forests, with more than half of the forest being located above 1°000 metres above
sea level. Of the 419 million cubic metres wood stocked in Swiss forests, 32 per cent arise from deciduous trees and 68
per cent arise from coniferous trees. Since 1983-1985, the forest area has increased by 9.7 per cent. Forest growth was
significant in the Alps, while the forest area in the central lowlands and the Jura remained about stable.

Relationship between national circumstances and greenhouse gas emissions

In line with the prospering economy and closely related to the increasing population, numerous key variables — such as
the gross domestic product, industrial production, number of buildings, energy reference areas (in the services, industry,
and buildings sectors), vehicle stock, passenger and tonne kilometres, foodstuff produced, amount of waste, etc. —
evolved, from 1990 to 2015, in a way as to provoke additional greenhouse gas emissions. In contrast, Switzerland’s
greenhouse gas emissions showed a slightly decreasing trend over the same time interval, indicating a decoupling of
greenhouse gas emissions from economic and population growth. Accordingly, Switzerland managed to improve its
greenhouse gas intensity substantially. Greenhouse gas emissions per capita and per gross domestic product decreased
by 27 and 39 per cent, respectively, between 1990 and 2015.
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1.3 Greenhouse gas inventory information

Switzerland’s greenhouse gas emissions

Switzerland’s total greenhouse gas emissions (excluding LULUCF and international bunkers, including indirect CO,)
were 48.151 million tonnes of CO; equivalents in 2015 (Fig. 1), corresponding to 5.8 tonnes of CO, equivalents per
capita. Between 1990 and 2015, total greenhouse gas emissions (excluding LULUCF) were mostly modulated by year-
to-year changes in meteorological conditions which drive the amount of fuel needed for heating purposes. This resulted
in minimum emissions of 89.6 per cent in 2015 and maximum emissions of 103.6 per cent in 1991, relative to 1990. For
the last 10 years, a slightly decreasing trend superimposed the variations from meteorological conditions.

Fig. 1 > Switzerland’s total greenhouse gas emissions (excluding LULUCF and international bunkers, including emissions from the

sectors 1, 2, 3, 5, and 6, including indirect CO2), 1990-2015. Left: Subdivided by gas. Right: Subdivided by sector.
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Regarding gases, CO, was the dominant contributor gas over the full time period (share of 80.5 per cent in total green-
house gas emissions in 2015). CO, emissions primarily stem from fuel combustion activities, followed by emissions
from industrial processes (mainly cement production). CH, emissions decreased by 16.7 per cent between 1990 and
2015, and accounted for a share of 10.6 per cent in total greenhouse gas emissions in 2015. The decrease is mainly
attributable to reduced emissions from agriculture, but reduced CH4 emissions from the energy and waste sectors also
contributed to the observed trend. N,O emissions decreased by 16.9 per cent between 1990 and 2015, and accounted for
a share of 4.9 per cent in total greenhouse gas emissions in 2015. N,O emissions from manure management and agricul-
tural soils declined in concert with CH,4 emissions due to decreasing livestock populations and decreasing use of fertilis-
er. F-gas emissions (HFCs, PFCs, SFg, and NF3) increased their share in total greenhouse gas emissions from 0.5 per
cent in 1990 to 3.8 per cent in 2015.

Regarding sectors, the major source of greenhouse gases in Switzerland is represented by sector 1 ‘Energy’ (77.1 per
cent of total emissions in 2015). In this sector, the overall emissions remained at a relatively constant level since 1990,
with some fluctuations mainly caused by year-to-year variations in meteorological conditions. As in Switzerland elec-
tric power is mainly generated by hydroelectric and nuclear power plants, the main contributions to the emissions from
sector 1 ‘Energy’ stem from the source categories 1A3 ‘Transport’, 1A4 ‘Other sectors’ (residential and commercial
buildings), and 1A2 ‘Manufacturing industries and construction’. Sector 2 ‘Industrial processes and product use’ ac-
counted for a share of 8.3 per cent in total greenhouse gas emissions in 2015. Sector 3 ‘Agriculture’ accounted for a
share of 12.6 per cent in total greenhouse gas emissions in 2015. Declining livestock (cattle and swine) and reduced
fertiliser use have led to a decrease in CO; equivalents emissions from this sector until 2004, subsequently emissions
remained relatively stable. In sector 4 ‘Land use, land-use change and forestry’ (LULUCF), a reduction in net CO,
removals is observed between 1990 and 2015, but wood harvesting is generally exceeded by the growth of the living
biomass pool. Sector 5 ‘Waste’ contributed 1.8 per cent to total greenhouse gas emissions in 2015. Emissions are
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mainly caused by solid waste disposal sites (inputs into solid waste disposal sites ceased in the year 2000, but emissions
still occur) and wastewater treatment, and decreased by 25.3 per cent since 1990. Emissions from sector 6 ‘Other’ as
well as indirect CO, emissions play a minor role.

National inventory arrangements

Switzerland’s national greenhouse gas inventory system is developed and managed under the auspices of the Swiss
Federal Department of the Environment, Transport, Energy and Communications, with the Swiss Federal Office for the
Environment being responsible for the coordination. All institutional arrangements required for ensuring quality and
timeliness of national submissions were established with regard to the first commitment period of the Kyoto Protocol,
when the national system was becoming fully operational. All arrangements have been maintained and adjusted as
required ever since.

National registry

Switzerland’s national registry conforms to the technical specifications of data exchange standards (DES) for registry
systems under the Kyoto Protocol. It got fully operational with the international transaction log (ITL) on 4 December
2007. The daily reconciliations confirm the integrity of the database.

1.4 Policies and measures

Switzerland has a wide spectrum of policies and measures in place. Many of these have been upheld for a long time and
are scheduled to be strengthened in the future or supplemented by additional policies and measures (planned policies
and measures). In its seventh national communication, Switzerland presents estimates of the mitigation impact of each
policy and measure, discusses — in a more general way — the costs of policies and measures, and provides details regard-
ing monitoring and evaluation. Also discussed are the economic and social consequences of response measures.

Policymaking process

The Federal Constitution of the Swiss Confederation forms the overarching framework for environmental and climate
policy in Switzerland, making long-term preservation of natural resources one of the main aims (Article 74 of the
Federal Constitution of the Swiss Confederation). The Swiss government has established an Interdepartmental Sustain-
able Development Committee which defines the priorities for action and oversees implementation and monitoring of
progress. The interdepartmental committee on climate of the federal authorities (‘IDA-KIlima’) is responsible for the
coordination between different policy areas and assures a coherent climate policy of the Swiss Confederation in compli-
ance with the UNFCCC.

Deduced from the Federal Constitution of the Swiss Confederation, the principles and instruments of Switzerland’s
environmental policy are stipulated in the Federal Act on the Protection of the Environment, supported by various
related acts (such as the CO, Act and the Energy Act) which define objectives, instruments, measures and general rules
of implementation of climate policy at the needed level of detail.

By ratifying the UNFCCC in 1993, the Kyoto Protocol in 2003, the Doha Amendment to the Kyoto Protocol in 2015,
and the Paris Agreement in 2017 Switzerland internationally committed to contribute to the stabilisation of greenhouse
gas emissions at a level that prevents dangerous anthropogenic interference with the climate system.

Even if global warming is limited to two degrees Celsius or below, Switzerland will face major impacts (hitherto the
warming in Switzerland exceeded the global warming by about a factor of two). Adapting to the effects of climate
change is therefore becoming increasingly important. The Swiss government — entrusted to coordinate adaptation efforts
— has implemented the Swiss adaptation strategy and the corresponding action plan, as well as various supporting
measures.

Cross-sectoral policies and measures

While various policies and measures may have side effects beyond their specific policy domain, some policies and
measures are clearly cross-sectoral in nature in that they impact on several sectors at the same time. The CO, Act is the
most fundamental of these cross-sectoral policies and measures, forming the legal framework for the implementation of
Switzerland’s wide spectrum of policies and measures tackling climate change. The first CO, Act entered into force in
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2000 and has been replaced by the second CO; Act in 2013. The third CO, Act (planned measure) is being drafted and
will supersede the current legislation in 2021. The first, second and third CO, Act stipulate the domestic reduction
targets (aligned with Switzerland’s international reduction commitments), set incentives for increasing use of renewable
energies and development of innovative technologies, and aim at creating new employment opportunities in future-
oriented areas. Other cross-sectoral policies and measures are (i) the CO; levy on heating and process fuels which sets
an incentive to use fossil fuels more efficiently, to invest in low carbon technologies and to switch to low-carbon or
carbon-free energy sources, (ii) Switzerland’s emissions trading scheme (cap and trade system) which gives participat-
ing companies the flexibility in contributing to CO; reduction goals under the same rules as their international competi-
tors, and (iii) the negotiated reduction commitments (for exemption from the CO; levy) for companies of certain sectors
with substantial CO, emissions, which are not participating in the emissions trading scheme; these companies may
commit to individual emission reduction targets (taking into account the technological potential and economic viability
of measures) in exchange for being exempt from the CO; levy on heating and process fuels.

Energy sector

In the energy sector, the Energy Strategy 2050 sets a number of priorities to assure the future energy supply, such as
reduction in energy consumption, broadening of the portfolio of energy sources, expansion and restructuring of the
electricity transmission grid as well as energy storage. Emphasis is placed on increased energy savings (energy efficien-
cy), the expansion of hydropower and implementation of new renewable energies. With regard to concrete policies and
measures in the energy sector, the SwissEnergy programme represents a major policy instrument engaging cantons,
municipalities, industry, as well as environmental and consumer associations for awareness raising and the promotion of
increased energy efficiency and the enhanced use of renewable energy. The national buildings refurbishment pro-
gramme increases the energy efficiency of buildings and promotes the use of renewable energies in the buildings sector,
financed by one third of the revenues from the CO- levy on heating and process fuels. The building codes of the can-
tons, which were agreed on by the cantonal energy directors, provide a set of common energy and insulation standards
(model ordinances) aimed at reducing energy consumption of buildings. Negotiated commitments on energy efficiency
entitle energy-intensive companies to receive a full or partial refund of electricity network surcharges (raised for the
promotion of renewable energies) if they commit to enhancing energy efficiency in a target agreement with the Swiss
government. The obligation to offset emissions from gas-fired combined-cycle power plants ensures that planning
permissions for such power plants are only given if operators commit to offset the CO, emissions in full. In the frame-
work of the negotiated reduction commitment of municipal solid waste incineration plant operators, the Swiss Associa-
tion of municipal solid waste incineration plants committed to reduce net CO, emissions (e.g. through the effective use
of the heat generated or the recuperation of metals) and to establish a monitoring system to track progress towards the
goals set in the agreement with the Swiss government.

Transport sector

Within the transport sector, CO, emission regulations for newly registered vehicles ensure the steady decrease of
specific fuel consumption of passenger cars and light commercial vehicles. The trend to more efficient vehicles is
further supported by the energy label for new motor vehicles which informs potential buyers at the point of sale about
specific fuel consumption and CO; emissions of the vehicles. The partial compensation of CO, emissions from motor
fuel use replaces the former climate cent. It obliges importers of fossil motor fuels to offset an increasing part of the
resulting CO; emissions through investments in domestic emission reduction projects, financed by a surcharge on the
imported fuels. The heavy vehicle charge is applied to passenger and freight transport vehicles of more than 3.5 tonnes
gross weight and aims at reducing tonne kilometres, in particular by shifting transalpine transport from road to rail. The
mineral oil tax reduction on biofuels and natural gas sets an incentive to enhance the use of renewable motor fuels but
also sets strict ecological and social requirements for their production. Further policies and measures in the transport
sector concern aviation: (i) the inclusion of aviation in the emissions trading scheme (planned measure), (ii) the CO,
emissions standard for aircraft, and (iii) the participation of Switzerland in the carbon offsetting and reduction scheme
for international civil aviation (CORSIA) (planned measure).

Industrial processes and product use sector

The main instruments affecting greenhouse gas emissions from industry are the CO; levy on heating and process fuels,
the emissions trading scheme, and the negotiated reduction commitments (for exemption from the CO; levy). For
emission of F-gases and precursor gases — such as NMVOC — specific policies and measures have been developed. On
the one hand, the provisions relating to substances stable in the atmosphere (HFCs, PFCs, SFs, NF3) regulate, inter alia,
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compressed gas containers, plastic foams, solvents containing HFCs, PFCs or HFEs, refrigerants, extinguishing agents,
and SFg in electrical distribution equipment. On the other hand, the international exhaust gas regulations (NMVOC), the
Ordinance on Air Pollution Control and the NMVOC incentive fee aim at reducing NMVOC emissions by setting
emission limits for motor vehicles and stationary installations and by using market-based instruments.

Agriculture sector

In the agriculture sector, the following policies and measures are in place: (i) the proof of ecological performance to
receive direct payments, contingent on an appropriate soil nutrient balance, a suitable proportion of ecological compen-
sation areas, a crop rotation system, soil protection measures, selective application of crop protection agents, and animal
husbandry in line with legal provisions, (ii) the resource programme (subsidies for a more efficient use of natural
resources), (iii) the climate strategy for agriculture, i.e. the declaration of intent to reduce greenhouse gas emissions
from agriculture by one third by 2050 compared to 1990 with technical, operational and organisational measures and by
another third with measures influencing food production and consumption, and (iv) the further development of the
direct payments system (orientation towards targets), in particular with additional funds for environmentally-friendly
production systems and for the efficient use of resources.

Land use, land-use change and forestry sector

In the land use, land-use change and forestry sector the climate-related goal of policies and measures is to adapt forests
by increasing resilience to climate change and — taking into account the high growing stock — to reduce CO, emissions
by substituting other materials or fossil fuels rather than enhancing sink capacity. The following policies and measures
aim at reaching these goals: (i) the Forest Act (sustainable forest management and forest area conservation), including a
ban on clear-cutting and deforestation, (ii) the Wood Action Plan aiming at better use of the wood harvest potential
(optimised cascaded use of wood, climate-appropriate building and refurbishment as well as communication,
knowledge transfer and cooperation), (iii) the measures within Forest Policy 2020 aiming at improving the conditions
for an efficient and innovative forestry and wood industry, and (iv) the Forest Act (most recent changes), a renewal of
legal provision aiming at, inter alia, increasing the adaptive capacity of Switzerland’s forests and the promotion of the
use of sustainably produced timber (e.g. for the construction of federal buildings).

Waste sector

In the waste sector, two policies and measures are in place. First, the ban on landfilling of combustible waste ensures
that all combustible waste is incinerated in waste incineration plants using the combustion heat to generate electricity or
to supply district heating networks and industrial facilities. Second, the Ordinance on the Avoidance and Management
of Waste enforces the further optimisation of energy recovery by municipal solid waste incineration plants.

1.5 Projections and total effect of policies and measures

As shown in Fig. 2, Switzerland has developed the three scenarios ‘with existing measures’ (WEM), ‘without measures’
(WOM), and “with additional measures’ (WAM) covering the time interval from 1990 to 2030 (the WEM and WAM
scenarios correspond to actual inventory data between 1990 and 2015). Regarding the underlying key parameters,
population is assumed to increase considerably over the coming decades. This is also reflected in energy reference area
and transport growth. Switzerland’s gross domestic product, another parameter strongly influencing energy consump-
tion and greenhouse gas emissions, is also assumed to increase considerably over the coming decades. In brief, the three
scenarios are characterised as follows:

e The WEM scenario reflects the current state of legislation and also takes into account the stipulated strengthen-
ing of existing policies and measures (i.e. any strengthening foreseen under current legislation). By 2020 and
2030, Switzerland’s total greenhouse gas emissions under the WEM scenario are projected to decrease to 85.6
per cent and 77.7 per cent of the emissions in 1990, respectively. Emission reductions from the source categories
covering residential and commercial/institutional buildings (1A4) as well as transport (1A3) dominate the pro-
jected evolution of total greenhouse gas emissions under the WEM scenario. Emissions from other source cate-
gories remain about stable and/or are of minor importance, with the exception of the F-gases, where projections
suggest the peaking of emissions before 2020 and a decline thereafter;

e Under the WOM scenario, climate-relevant policies and measures are excluded as early as 1990 (with a few ex-
ceptions). Consequently, emissions under the WOM scenario show an increasing tendency until around 2010,
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followed by a slow decrease to 4.0 per cent above the emissions in 1990 by 2020 and to 0.3 per cent below the
emissions in 1990 by 2030. This decreasing trend after about 2010 is a result of autonomous technological pro-
gress improving the greenhouse gas efficiency also in the absence of policies and measures. Notably, under this
scenario greenhouse gas emissions show a stepwise increase at the time when nuclear power plants are decom-
missioned and assumed to be replaced by gas-fired combined-cycle power plants (2019 and 2029). A continu-
ously increasing trend is also projected for emissions from the industrial processes and product use sector,
which, driven by HFC emissions, increase to 29.1 per cent above the emissions in 1990 by 2020 and to 31.9 per
cent above the emissions in 1990 by 2030;

e The WAM scenario encompasses implemented, adopted and planned policies and measures. By 2030, Switzer-
land’s total greenhouse gas emissions under the WAM scenario are projected to decrease to 65.2 per cent of the
emissions in 1990. Compared to the WEM scenario, emissions decrease faster, as new policies and measures are
introduced and existing policies and measures are strengthened beyond the strengthening already stipulated un-
der current legislation (i.e., under the WEM scenario).

Fig. 2 > Total greenhouse gas emissions under the WEM, WOM and WAM scenarios as relevant for Switzerland’s emission reduction
targets (i.e. including emissions of all greenhouse gases from the sectors 1, 2, 3 and 5, including indirect CO2 emissions from these
sectors, excluding direct and indirect emissions from sector 6, excluding emissions and removals from land use, land-use change and
forestry, and excluding emissions from international transport). Also shown are actual inventory data for the years 1990 to 2015. The
vertical axis to the right indicates emissions relative to 1990.
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The difference between the emissions under the WOM and WEM scenarios indicates that the total effect of currently
implemented and adopted policies and measures is estimated at a reduction of 10.0 million tonnes of CO, equivalents
for 2020 and 12.0 million tonnes of CO, equivalents for 2030 (annual reduction, not cumulative). In 2020, CO; contrib-
utes 83 per cent to the total reduction, and the energy sector accounts for 84 per cent of the total reduction. For 2030,
the difference between the emissions under the WEM and WAM scenarios indicates that the total additional effect of
planned policies and measures is estimated at 6.7 million tonnes of CO, equivalents (annual reduction, not cumulative).

The methodologies applied to calculate Switzerland’s greenhouse gas emission scenarios are tailored to the particular
characteristics of each sector, ensuring consistency with the actual data of the greenhouse gas inventory. For the energy
sector a computable general equilibrium model providing the optimised use of goods including energy — thereby reflect-
ing the effect of policies and measures in place at any time — was applied for the first time. For the industrial processes
and product use sector as well as for the waste sector, projections were calculated following exactly the same methodol-
ogy as used for the greenhouse gas inventory, i.e. bottom-up estimates according to the 2006 IPCC guidelines for
national greenhouse gas inventories. For the agriculture sector, scenarios are based on projected activity data, e.g.
livestock numbers, crop production data (amount of crops harvested, area of crop cultures, meadows and pastures) and
fertiliser use from different agricultural policy evaluation models. To project emissions from the land use, land-use
change and forestry sector, a stochastic empirical single tree forest management scenario model (MASSIMO3) was
used. Switzerland also performed a sensitivity analysis to investigate the dependency of the projected emissions on the
key underlying assumptions.
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1.6 Vulnerability assessment, climate change impacts and adaptation measures

State of models, scenarios and knowledge about climate change impacts

The official scenarios on climate change currently used in Switzerland (CH2011 scenarios) were launched in 2011.
They were based on a large number of European-scale regional climate model experiments available at that time from
international projects. Statistical methods were used to produce multi-model estimates of changes and associated uncer-
tainties in seasonal mean temperature and precipitation changes for three representative Swiss regions and three scenar-
io periods.

The CH2011 scenarios served as a basis for a variety of climate change impact studies in Switzerland. The largest such
study, ‘CH2014-Impacts’, investigated quantitative impacts of climate change focusing on ecologic, economic and
social impacts. The CH2011 scenarios, together with their extensions, also constituted the basis of an overview report
on climate change in Switzerland published by the Swiss Academy of Sciences in late 2016. In many respects, research
findings presented in Switzerland’s sixth national communication still correspond to the current state of knowledge on
climate change impacts in the various sectors.

With the advancement of new higher-resolved regional climate model projections and with an improving scientific
understanding of systems affected by climate change it is desirable to update the national climate scenarios. A new
generation of climate change scenarios for Switzerland (CH2018 scenarios), to be launched in 2018, is being developed
as a focus area of the National Centre for Climate Services, which was newly established in 2015. Other goals of the
National Centre for Climate Services are to bundle the existing climate services of the Swiss federation, to create new,
tailor-made solutions for clients, and to act as a network agent and knowledge broker, thus boosting climate literacy,
enabling decision-making processes that take climate considerations into account, and contributing to increased resili-
ence.

Assessment of risks and opportunities

An assessment of present and future climate-related risks and opportunities has been performed in a comprehensive
project lasting from 2010 until 2017. It included:

e Developing a method to systematically assess and compare risks and opportunities;
e Carrying out eight case studies in different regions of Switzerland;
e Evaluating and prioritizing the risks and opportunities at the national level in a synthesis report.

The main result is a list of all risks and opportunities potentially affecting Switzerland and a shorter list of the key risks
and opportunities that are to be addressed as a matter of priority. Most of the identified risks are already part of the
Swiss adaptation strategy (see paragraph below). However, three additional challenges were identified in the project
which are not dealt with in the Swiss adaptation strategy. These are linked to winter- and hailstorms, the so-called ‘wild
card risks’ as well as risks and opportunities due to climate-related effects abroad. Furthermore, the project highlighted
some opportunities, implying that the Swiss adaptation strategy must not only consider negative but also positive
effects. The results of the assessment will be an important input to updating the action plan of the Swiss adaptation
strategy in 2019.

Implementation of adaptation action

In 2012, the Swiss Federal Council adopted the first part of the Swiss adaptation strategy, determining the goals, chal-
lenges and fields of action. The second part of the strategy, adopted on 9 April 2014, is an action plan for the period
2014 to 2019 that comprises 63 adaptation measures. According to a survey amongst the federal offices responsible for
policy development and implementation, a large majority of these measures was in different stages of implementation
by 2017 (completed, advanced stage, or early phase). Additional activities supporting the implementation of the Swiss
adaptation strategy are, inter alia, an information platform on adaptation to climate change, the pilot programme Adap-
tation to climate change’ (see below), and the National Centre for Climate Services.

Cantons are obliged to report on the measures they undertake to adapt to climate change on a five-year basis. The first
reporting, which took place in 2015, indicated that 14 cantons had analysed the impacts of climate change from a multi-

sectoral and cross-sectoral perspective. In eleven cantons a political decision was taken to focus on adaptation at a
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cross-sectoral level as a measure complementary to mitigation. Eight cantons had developed an adaptation strategy or
an adaptation plan. Only five small cantons reported that they did not undertake any adaptation action yet on a cross-
sectoral level.

In 2013, in order to incentivise climate change adaptation action on regional and local level, the pilot programme
‘Adaptation to climate change’ was launched. Under the leadership of the Swiss Federal Office for the Environment and
in cooperation with the civil protection, public health, agriculture, spatial development and the food safety and veteri-
nary offices, the programme serves as a national funding initiative to support cantons, regions and municipalities in
tackling the challenges related to climate change impacts. Following a call for projects in 2013, more than 100 pro-
posals were submitted of which 31 projects were selected for funding. These were assigned to five thematic clusters:

e Management of local water scarcity (eight projects);

e Management of natural hazards (six projects);

e Management of ecosystem and land-use changes (ten projects);
e Resilient urban development (three projects);

e Knowledge transfer and governance (four projects).

Project implementation took place between 2014 and 2016. The final phase in 2017 comprised a programme evaluation,
the synthesis of results as well as dissemination activities. A follow-up programme is in preparation.

1.7  Financial, technological and capacity-building support

The Federal Constitution of the Swiss Confederation stipulates that Switzerland be committed to the long-term preser-
vation of natural resources and to a just and peaceful international order. Furthermore, it states that Switzerland shall in
particular promote global sustainable development and protect the natural resource base in view of alleviating poverty
in the world. Support for international climate action — through a variety of channels and instruments, such as dedicated
multilateral climate funds, specific multilateral and bilateral climate programmes and projects, as well as integrating
low-carbon development and climate resilience into Switzerland’s development assistance — has thus been a cornerstone
of Switzerland’s international engagement since the early 1990s. Regarding international climate financing, three
government entities — the Swiss Agency for Development and Cooperation, the Swiss State Secretariat for Economic
Affairs, and the Swiss Federal Office for the Environment — have specific roles and dedicated budgets. They cooperate
closely to ensure the overall effectiveness and coherence of Swiss support for climate change adaptation and mitigation
activities in developing countries and countries in transition.

Through its multilateral and bilateral cooperation and as a member of the main multilateral institutions (such as multi-
lateral development banks, the Global Environment Facility, the United Nations Development Programme, the United
Nations Industrial Development Organisation, etc.) Switzerland strives to ensure a more coherent implementation of
policies and strategies and to promote synergies in the international division of labour. At a bilateral level, Switzerland
supports activities in mitigation and adaptation activities in a number of focal countries and/or regions.

Switzerland’s public climate finance has seen a steady increase over the past years. Standing at 175 million US dollars
in 2012 the respective amount grew to 299 million US dollars in 2014 and to 330 million US dollars in 2016. This
increase was partly fuelled by the decision of the Swiss Parliament in 2011 to raise the level of official development
assistance to 0.5 per cent of gross national income by 2015. In addition, Switzerland’s official development assistance
has gradually shifted to place an enhanced focus on climate change, integrating it into development activities. These
strategic decisions lead to a remarkable progression compared to previous efforts. Switzerland therefore categorises its
provided climate finance as new and additional. It represents furthermore its highest possible effort under budget
constraints that currently also affect official development assistance spending and is therefore considered adequate by
the Swiss government pursuant to Article 4, paragraph 3, of the Convention.

Switzerland has made financial contributions to the UNFCCC secretariat, to the operating entities of the financial
mechanism of the Convention, to other multilateral institutions and to international financial institutions such as the
World Bank and other multilateral development banks that fund climate change adaptation, mitigation, disaster risk
management, capacity building and technology cooperation programmes in developing countries. Among the interna-
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tional financial institutions, the largest contribution goes to the International Development Association, a substantial
share of which is allocated to finance climate change action. Switzerland’s total contribution to the 17™ replenishment
of the International Development Association was 752 million US dollars. Moreover, many international organisations,
such as the United Nations Development Programme and the Consultative Group on International Agricultural Re-
search, whose operations are co-funded by Swiss core contributions, are increasingly generating important climate
benefits. In total, Switzerland increased its climate-specific contributions (public, grant-based) to multilateral institu-
tions from 97 million US dollars in 2013 to 136 million US dollars in 2016 for mitigation and adaptation activities in
developing country Parties.

Next to the important multilateral engagement, bilateral programmes and projects build a key element of Switzerland’s
climate change cooperation. Switzerland works closely with bilateral partners to deliver both effective global responses
and tangible results on the ground. All activities are implemented by one of the two Swiss development agencies — the
Swiss Agency for Development and Cooperation or the Swiss State Secretariat for Economic Affairs — in close coopera-
tion with government institutions, non-governmental organisations, private sector entities and research institutions.
Switzerland’s bilateral and regional climate-relevant activities are (i) generating new and relevant knowledge on climate
policy, (ii) technology and implementation, (iii) harness and replicate successful practices, (iv) develop the skills and
capacities of partner countries for their engagement in the international debate on climate change issues, and (v) the
implementation of climate action. Switzerland was able to increase its public bilateral climate-specific programmes and
projects from 184 million US dollars in 2013 to 194 million US dollars in 2016, of which 50.5 per cent were provided
for adaptation activities and 49.5 per cent for mitigation activities in developing country Parties. In addition, Switzer-
land increased its bilateral private sector mobilisation from less than two million US dollars in 2013 to 8.5 million US
dollars in 2016 through some of its public co-financing activities.

To foster mutual learning, various success stories for effective technology transfer and development as well as capacity
building are highlighted in Switzerland’s seventh national communication. Switzerland thereby highlights the integrated
character of both technology transfer and capacity building in Swiss mitigation and/or adaptation support projects and
programmes for developing country Parties.

1.8 Research and systematic observation

Research

In Switzerland, climate research is spread over many institutions and funded through national and international funding
bodies. Climate-related research can be divided into several categories:

e National research centres (Oeschger Centre for Climate Change Research, Centre for Climate Systems Model-
ling, Centre for Development and Environment);

e Climate-relevant energy research, including eight dedicated competence centres (SCCER);
o Individual research projects (funded by the National Science Foundation or government institutions);

e Participation in international research programmes (European Union, European Cooperation in Science and
Technology, World Climate Research Programme, Future Earth) by researchers at various universities, the Swiss
Federal Institutes of Technology in Zurich and Lausanne, universities of applied sciences and private and public
research organisations;

e Collaborations with international research centres and organisations (European Centre for Medium-Range
Weather Forecasts, European Organisation for the Exploitation of Meteorological Satellites, World Meteorolog-
ical Organisation, Intergovernmental Panel on Climate Change).

In 2017, about 130 climate-relevant projects have received funding from the National Science Foundation, with an
average funding of 150 thousand Swiss francs per project and year. The funding provided for 55 European Union
research projects and for 86 European Cooperation in Science and Technology projects was about 23 million Swiss
francs and about 15 million Swiss francs, respectively (for the whole project duration each).

Switzerland participates in various international research programmes, operates climate monitoring stations and net-
works (in collaboration with the Global Climate Observing System, GCOS), and maintains calibration and data centres.
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A number of ‘Global Research Projects’ of Future Earth (former ‘core projects’ of the International Geosphere Bio-
sphere Programme IGPB) are substantially supported by Switzerland. The international project offices for the Past
Global Changes (PAGES) project, the Global Mountain Biodiversity Assessment, the international research programme
on biodiversity science (bioDISCOVERY) as well as the Global Land Project are all hosted by Swiss research institu-
tions and at least partly funded by Switzerland. Swiss scientists are involved in many other global research projects
within Future Earth. Switzerland also contributes substantially to capacity building in transdisciplinary research meth-
ods within Future Earth through its ‘Network of Transdisciplinarity’ (td-net).

Systematic observation

Switzerland has a long-standing tradition of climate observation. Temperature and precipitation records for more than
150 years, the world’s longest total ozone series, glacier measurements dating back to the end of the 19" century and
the 30-year anniversary of the World Glacier Monitoring Service form some of the highlights of the Swiss contribution
to global climate monitoring.

The national climate observing system (GCOS Switzerland) serves as the observation and monitoring pillar for the
national implementation of the Global Framework for Climate Services. The national implementation of the Global
Framework for Climate Services is coordinated by the National Centre for Climate Services.

Aligned with the schedule of the international GCOS programme and in close collaboration with its national partner
institutions, the Swiss GCOS Office at MeteoSwiss has recently elaborated a new strategy for the GCOS Switzerland
programme for the period 2017-2026. While maintaining a priority on securing the most important long measurement
series, particular emphasis will be put on promoting, e.g., the integration of new measurement techniques, an integrative
monitoring approach across earth system cycles, and enhanced communication with stakeholders.

The strategy update also involved the revision of the national GCOS Switzerland inventory report from 2007. The
following essential climate variables were newly included in the inventory report: river temperature, albedo, soil car-
bon, land surface temperature, and anthropogenic greenhouse gases. Furthermore, a new section on ancillary data (e.g.
digital elevation models) was added, and a new overarching chapter on new methods of observation summarises latest
developments in climate observations (e.g. satellite observations).

Switzerland actively contributes to the GCOS Cooperation Mechanism to enhance the quality of climate observations
globally, in particular in developing and emerging countries. During the period 2011-2017, the project CATCOS
(Capacity Building and Twinning for Climate Observing Systems) aimed to improve the capacity to obtain high-quality
climate observations in the atmospheric and terrestrial domains, and to submit these to the designated GCOS interna-
tional data centres. The project was active in ten countries in Africa, South-East Asia, South America, and Central Asia.

1.9 Education, training and public awareness

In Switzerland, over the past decade, recurrent severe weather events that may be related to a changing climate have
reinforced the public perception of climate change. Impacts of exceptional weather conditions on agriculture and winter
tourism are increasingly seen as potential harbingers of a shifting climate regime. At the same time, in the political
debate about more sustainable modes of energy provision as well as about drivers, trends and patterns of energy con-
sumption, greenhouse gas emissions and climate change have become a prominent element.

These developments reflect a general change in public perception of climate change as a reality that needs to be taken
into account in politics and business. However, the challenges this poses to present modes of production and consump-
tion may not yet be fully understood. In a world of globalised markets, where flows of raw materials, goods and energy
are complex and difficult to track, balance sheets at the national level have lost much of their meaning and the links
between local decision making and global implications for the environment are weak. This underlines the importance of
continuing efforts in the areas of education, training and public awareness.

Compulsory education

Switzerland has a federal education system in which the education ministries of the 26 cantons have far-reaching
competencies to decide about the school system on all levels, including curricula and learning methods. In recent years,
efforts to harmonise curricula for compulsory education have been undertaken.

21



1 Executive summary 1.9 Education, training and public awareness

At present, a large majority of German speaking and bilingual cantons have endorsed a common model curriculum, thus
aligning their educational frameworks with the related requirements as set out in the Federal Constitution of the Swiss
Confederation. This curriculum defines goals at all levels of compulsory education. It serves as a planning tool for
schools.

Education for sustainable development is acknowledged as a cross-disciplinary theme relevant to a wide range of
subjects. However, there is no systemic approach to the integration of the notion of sustainable development in the
formal education system nor are there binding national guidelines concerning its integration into educators’ initial
training. As regards topics directly related to the core issues of the UNFCCC, in the national model curricula for the
lower-secondary level, weather, climate and climate change are explicitly addressed.

Vocational education and training

Education for sustainable development is part of the general studies curriculum for all apprentices in Switzerland.
Additionally, in many of the decrees for each profession there is a reference to education for sustainable development.
Amongst the main instruments of the SwissEnergy programme are information and awareness raising activities, coun-
selling as well as targeted support for education and training projects. The programme contains measures directed at
professionals from various trades, in particular the construction sector. One of its ambitions is to include new develop-
ments in energy technologies in vocational education, offering up-to-date training materials and accelerating knowledge
transfer. In addition, the ‘Climate programme Training and Communication’, which is developed based on the second
CO; Act, will have a special focus on professions with high relevance for Switzerland’s greenhouse gas emissions.

Public awareness

In recent years, no public awareness-raising campaigns focussing specifically on climate change and directed at the
general public have been conducted by the federal authorities. Climate change is widely recognised as one of the major
long-term challenges for Switzerland. This is partly due to a committed scientific community but also to be credited to
an active scene of environmental non-governmental organisations, complemented by ecologically-oriented business
associations, both involved in raising awareness and stimulating public debate about climate policy. Nevertheless, as
emission reduction targets need strengthening and the field of adaptation gains in importance, maintaining public
support for related policies and measures remains a challenge.

At the federal level, SwissEnergy is the major programme for conveying information related to energy efficiency and
renewable energies to the general public. In 2016, the SwissEnergy programme launched the ‘Energy Challenge’, a
nation-wide awareness raising campaign. In the near future, this programme will be supplemented by the more climate-
specific measures of the ‘Climate programme Training and Communication’, where municipalities will be a target of
particular interest.

Participation in international education, training and awareness raising activities

International activities supported by Switzerland with a strong bearing for training and capacity building are document-
ed in the chapter on financial, technological and capacity-building support. Additional activities relevant to education,
training and awareness raising at the international level include, inter alia, contributions to the organisation and imple-
mentation of regional workshops in the context of the Cluster Francophone of the Partnership on Transparency in the
Paris Agreement (formerly known as the International Partnership on Mitigation and MRV).
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2  National circumstances relevant to greenhouse gas emissions and removals

Switzerland’s national circumstances are presented in section 2.1 to 2.13, followed by a discussion of how the national
circumstances affect greenhouse gas emissions and removals, and how the national circumstances and changes therein
affect greenhouse gas emissions and removals over time (section 2.14).

2.1 Government structure

This section provides a general overview of Switzerland’s government structure and political organisation. Specific
information related to the policymaking process in the context of environmental and climate policy is presented in
section 4.1

Administrative structures

Switzerland is a confederation, subdivided into 26 cantons (states). The legislative authority consists of a bicameral
parliament which, when in joint session, is known as the Federal Assembly, i.e. the Swiss Parliament. One chamber of
the Swiss Parliament, the National Council, consists of 200 members, representing the population of the country as a
whole. The other chamber, the Council of States, represents the cantons. In proportion to the number of inhabitants of
each canton, 20 cantons are represented in the Council of States by two members and six half-cantons by one member
(leading to a total of 46 members). The legislative system comprises several hierarchical levels and all legislation must
ultimately comply with the Federal Constitution of the Swiss Confederation. Both chambers of the Swiss Parliament
have equal power, meaning that federal acts or constitutional amendments can only enter into force once they passed
both chambers. However, decisions by the Swiss Parliament are subject to optional referendums (federal acts) or man-
datory referendums (constitutional amendments) by the Swiss population (see below). The members of the Swiss
Parliament are directly elected by the Swiss population for a four-year term, while the Swiss Parliament then elects the
Swiss Federal Council for a four-year term as well.

The executive authority at the federal level, the Swiss Federal Council, consists of seven members with equal power.
The Swiss Federal Council is supported by the Swiss Federal Chancellery and seven federal departments (federal
administration)?. While the Swiss Federal Council has the power to directly implement the contents of federal acts
through ordinances, it proposes changes to the Federal Constitution of the Swiss Confederation or federal acts for
parliamentary discussion and approval.

The highest judicative authority in Switzerland is the Federal Supreme Court, representing the final arbiter on disputes
in the field of civil law (citizen-citizen), in the public arena (citizen-state), as well as in disputes between cantons or
between cantons and the Swiss Confederation.

In Switzerland, the principle of subsidiarity is of greatest importance, as ingrained in Article 3 and 5a of the Federal
Constitution of the Swiss Confederation, stipulating that unless legislative power is explicitly assigned to the Swiss
Confederation, the cantons are sovereign, i.e. entitled to legislate in an area of policy (Swiss Confederation, 1999a).
This fundamental principle helps to protect minority interests, above all those of the French-, Italian- and Romansh-
speaking parts of Switzerland. Accordingly, each canton has its own government, parliament and cantonal court, while
responsibilities are shared between the federal authorities and the cantons. Each canton also has its own financial budget
and sets its own level of direct taxation (fiscal federalism). Despite a system of fiscal equalisation amongst cantons,
substantial differences between cantons remain in the level of taxation of both households and companies.

Relevant inter-ministerial decision-making processes or bodies

Cooperation is an important principle, both vertically across the hierarchic levels of authorities and horizontally within a
level of authority. In matters where the federal authorities are responsible for legislation, the role of the cantons is to
implement and enforce such legislation. Very often, the cantons have substantial leeway to take local or regional condi-
tions into account. At a lower level, similar autonomy is granted to the municipalities by the cantons. At the same time,

2 For details see https:/www.admin.ch/qov/en/start/federal-council/political-system-of-switzerland.html, in particular
http.//www.bk.admin.ch/dokumentation/0207 0/index.html?lang=en.
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cantons cooperate horizontally and have agreements that facilitate harmonised and effective implementation of policies
and measures.

The cantons and other interested parties (e.g. business, trade unions, non-governmental organisations etc.) are included
in a consultation process whenever the Swiss Federal Council proposes a significant change to the Federal Constitution
of the Swiss Confederation, to a federal act or an ordinance. This comprehensive consultation process is a very im-
portant phase in the legislative procedure in Switzerland. The aim is to include expert knowledge and to consider
proposals of particular interest groups, where possible. This process allows to estimate and improve the success chances
of the proposals in an eventual referendum. Although the outcome of the consultation process is formally non-binding,
it is of great importance and reflects an established principle of consensus, which is typical of policymaking and of
political culture in Switzerland. However, this political participation process also leads to a relatively slow policymak-
ing process, which needs to be taken into account in the context of the policies and measures described in chapter 4.

Within the federal administration, interdepartmental exchange and consultation is an important pillar during the prepa-
ration phase of legal provisions or other business requiring a decision by the Swiss Federal Council. The leading federal
offices, mandated by the respective member of the Swiss Federal Council, therefore conduct, as a matter of routine, an
interdepartmental official consultation. Then, the received feedbacks are, to the extent possible, taken into account. In
the forefront of the respective meeting of the Swiss Federal Council leading to the final decision on the business, all
departments are invited to provide their agreement or reservations in a so-called joint reporting procedure.

Regarding environmental and climate policies, particular interdepartmental decision-making processes and bodies are
established (see section 4.1 for further information).

Political organisation of Switzerland: The people, the supreme political authority

Switzerland is a representative democracy, with strong formal and informal elements of direct democracy. According to
the Federal Constitution of the Swiss Confederation, the Swiss people are sovereign and ultimately the supreme politi-
cal authority. Virtually all important decisions have to be approved by the electorate. This includes all Swiss adults who
are eligible to vote — some 5.3 million citizens in 2015, i.e. around 63 per cent of the resident population. Those under
the age of 18 years and foreign nationals have no political rights at federal level. Switzerland is virtually the only
country in the world where the people have such extensive decision-making power. The long-standing democratic
tradition, but also the comparatively small size of the population are crucial for the operation of this particular system of
government. At federal level, Swiss nationals can elect, vote, request for popular initiatives and take a referendum. At
cantonal and municipal level, similar rights exist; however, they are not uniform across Switzerland.

As mentioned above, the people elect the 200 members of the National Council and the 46 members of the Council of
States every four years. All Swiss citizens over the age of 18 years may take part in elections, both actively and passive-
ly. In other words, they may cast their votes and stand for election themselves.

An important formal instrument of direct democracy is the referendum. The optional referendum allows citizens to veto
decisions made by the Swiss Parliament. To request a popular vote on a decision by the Swiss Parliament, the collection
of 50 thousand valid signatures within 100 days is needed. There is a mandatory referendum on each constitutional
amendment passed by the Swiss Parliament. It is thus possible to have a referendum concerning regulations at the level
of the Federal Constitution of the Swiss Confederation, formal laws, international treaties, and generally binding federal
decrees that are put into effect as a matter of urgency. Both popular initiatives and referendums also exist at the cantonal
level. The petition is an informal instrument of public participation and is non-binding.

By means of a popular initiative, which requires the collection of 100 thousand valid signatures within 18 months,
citizens can propose amendments to the Federal Constitution of the Swiss Confederation (at the cantonal level also
amendments to a law). Popular initiatives may comprise a general proposal or contain detailed regulations. A popular
initiative needs to be accepted by a majority of the electorate and of the cantons to become part of the Federal Constitu-
tion of the Swiss Confederation. This requirement for a ‘double’ majority (population and cantons) mainly serves to
protect the interests of sparsely populated rural cantons.
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The ballots needed to implement the direct democracy in Switzerland generally take place four times a year and on
average involve three to four proposals — in exceptional cases also up to twice that many — that may be adopted or
rejected. Often, cantonal and communal ballots are held at the same time.

International relations

Switzerland is a member of several international organisations (e.g. the OECD, the World Bank Group and all special-
ised agencies of the United Nations). In March 2002, the Swiss population also voted for membership of the United
Nations, and since September 2002, Switzerland has been a full member.

Although not a member state of the European Union, Switzerland has a strong relationship with the European Union
and European policy is a high priority of Swiss foreign policy. The legal basis of this close cooperation is formed by
bilateral agreements®, and most Swiss laws have been made compatible with legislation of the European Union. Rela-
tions between Switzerland and the European Union have developed over decades. The bilateral agreements have been
extended step by step. Important stages of this policy have been assessed and approved by the people in referendums.
Since 2006, Switzerland is a member of the European Environmental Agency (EEA), one of the most important agen-
cies for European cooperation in environmental issues. Concerning climate policy measures, Switzerland often adapts
instruments of the European Union. Current examples are the CO, emission regulations for newly registered vehicles or
the emissions trading scheme.

2.2  Population profile

At the end of 2015, Switzerland had a population of 8°327°126 permanent residents (SFSO, 2016a). Since the beginning
of the 20" century, Switzerland’s population has more than doubled, the increase of population from 1990 to the end of
2015 was 23 per cent, and population growth exceeded one per cent per year for about the last decade (Fig. 3). Popula-
tion growth mainly results from immigration and increasing life expectancy. It is expected that population growth will
continue, leading to 9.5 million permanent residents by 2030 and 10.2 million permanent residents by 2045 (SFSO,
2015a).

Fig. 3 > Switzerland’s total population (orange) and population growth (blue) between 1990 and 2015. At the end of 2015, Switzerland had
8.33 million permanent residents, of which 4.12 million men and 4.21 million women.
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Switzerland’s population density at the end of 2015 was 201.7 persons per square kilometre. Population is concentrated
on the Swiss Plateau, the major alpine valleys and the Ticino, while the density is substantially lower in the hilly and
alpine regions of the country (Fig. 4).

3 https://www.eda.admin.ch/dea/en/home/bilaterale-abkommen.html
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2 National circumstances relevant to greenhouse gas emissions and removals 2.3 Economic profile

Fig. 4> Spatial distribution of Switzerland’s population in 2014.
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Fig. 5 shows the demographic structure of Switzerland in 2015 by age, sex and nationality. Foreign nationals account
for about 25 per cent of the permanent Swiss residential population. A growing proportion of the population is of
retirement age, while the share of persons below the age of 20 has been declining since the 1970s. Switzerland has four
official languages (German, French, Italian, and Romansh). In 2014, 63.3 per cent of Switzerland’s permanent popula-
tion indicated German as the main language, 22.7 per cent French, 8.1 per cent Italian, 0.5 per cent Romansh, and 20.9
per cent other languages (the sum exceeds 100 per cent as some persons indicated more than one language; SFSO,
20164a).

Fig. 5> Age distribution by age, sex and nationality in Switzerland in 2015.
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2.3 Economic profile

Gross domestic product, workforce and gross value added by sectors

Switzerland’s nominal gross domestic product was about 650 billion Swiss francs in 2016, corresponding to about 78
thousand Swiss francs per capita (SECO, 2017). The nominal gross domestic product per capita increased by 46.6 per
cent between 1990 and 2008, and remained about stable thereafter (Fig. 6, left). With just a few exceptions in the early
1990s and in 2009, Switzerland’s real gross domestic product increased annually by up to four per cent compared to the
previous year over the period 1990 to 2015 (Fig. 6, right).
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2.3 Economic profile 2 National circumstances relevant to greenhouse gas emissions and removals

Fig. 6> Switzerland’s nominal gross domestic product (GDP) per capita (left; population of 2015 is used for 2016 as well) and percentage
change of real gross domestic product (reference year 2010) compared to previous year (right) between 1990 and 2016.
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Between 1960 and 2015 the proportion of the total workforce employed in the different sectors changed substantially
(Fig. 7, left); in the agriculture and industry sectors it has fallen from 14.5 and 46.5 per cent to 3.1 and 21.2 per cent,
respectively, leading to a substantial increase in the services sector. Accordingly, Switzerland’s economy largely de-
pends on the services sector, which in 2015 not only employed 75.7 per cent of the total workforce, but also contributed
73.8 per cent to the gross value added (Fig. 7, right). The structural change to a ‘service society’ is thus steadily con-
tinuing.

Fig. 7 > Contribution of economic sectors to total workforce (left) and gross value added (right).
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International trade patterns

Switzerland has virtually no mineral resources and, historically, no heavy industry. Accordingly, the economy strongly
depends on trade with other countries, as Switzerland imports bulk raw materials and exports high-quality goods (in
2015, the value of one tonne of exported goods was more than three times higher than the value of one tonne of import-
ed goods). The relatively small size of its domestic market is another factor which has encouraged and encourages
Swiss manufacturers to look to foreign markets in order to make investments in research and development worthwhile.
As shown in Fig. 8 (left), Switzerland’s exports accounted for 88 hillion Swiss francs in 1990, while the imports ac-
counted for 97 billion Swiss francs. In 2015, both the exports and imports were substantially higher, accounting for 279
billion and 244 billion Swiss francs, respectively (Fig. 8, right). Switzerland’s trade balance (exports minus imports)
was about balanced between 1992 and the early 2000s (within £1 per cent of the gross domestic product). Since 2002,
exports growth has been accelerating as compared to imports growth. By 2015, Switzerland’s trade balance (export
minus imports) equalled about five per cent of the gross domestic product (Fig. 9). European countries are by far the
most important trading partners for Switzerland, accounting for 67.6 per cent of exports and 45.7 per cent of imports.
Largest volumes are traded with Germany, with imports accounting for 50 billion Swiss francs and exports accounting
for 40 billion Swiss francs in 2015 (Fig. 8, right). Trade volumes with Italy, France and the United Kingdom are also
considerable, with small differences between imports and exports for France and Italy, but a bias to imports for the
United Kingdom. In contrast, trade with North America and Asia is heavily biased towards exports. Among the most
important traded goods in term of monetary value are chemical and pharmaceutical products, noble metals, jewels and
gemstones, machines, instruments and electronics, precision instruments, and watches (Fig. 10).
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2.3 Economic profile

Fig. 8 > Switzerland’s foreign trade (export and import) with important partners in 1990 (left) and 2015 (right).
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Fig. 9 > Switzerland’s trade balance

(export minus import) in per cent of the gross domestic product (GDP).

6.0
& 50 $eo
© 40 Q
2 30 - pee?
R y 5
= 20 A 5
o o0 of
c 1.0 1 o0 o
© oo
8 00 '_I_V_I_I_I_I_?_I_?_I_r T T T T T T T 1
® 10 - o
S 2.0 1°
SR
-3.0 1
O AN I © 0 O N ¥ © 0 O N - ©
D DO OO O O O O T« T T T
Y OO OO OO OO ©O O O O O O O O O
T~ v~ v v — O AN AN AN AN AN AN NN
SFSO (2016g), SFSO (2016h), SECO (2017)
Fig. 10 > Switzerland’s foreign trade (export and import) by goods.
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Unemployment, public debt rate and general government spending ratio

Traditionally a country with low unemployment (less than one per cent), Switzerland experienced a dramatic increase in
unemployment from the beginning of the 1990s, as a consequence of the overall economic slow-down. Apart from
foreign nationals (both female and male), the category most affected by this development was Swiss women and young
people (aged 15 to 25 years). The total rate of unemployment has peaked at 4.1 per cent in 1997 and at 4.4 per cent in
2005, and reached values of around 4.5 per cent since 2010 (Fig. 11, left). In parallel with rising unemployment, aggre-
gate government spending has exceeded revenues at all three administrative levels (federal, cantonal and communal),
which has led to increasing public debt in the early to late 1990s (Fig. 11, right). Following a relatively stable period at
a high level of around 50 per cent of gross domestic product, the revenues have exceeded the expenditures between
2004 and 2010, and the total public debt rate has remained stable at about 34 per cent of the gross domestic product
since 2011. In 2014, Switzerland’s general government spending ratio amounted to 33.7 per cent of the gross domestic
product, being one of the lowest of OECD countries (OECD, 2017; Fig. 12).

Fig. 11 > Rates of unemployment (left) and public debt rate at all administrative levels (federal, cantonal and communal) in percentage of
gross domestic product (GDP, right).
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Fig. 12 > General government spending ratio in 30 OECD countries in 2014.
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2 National circumstances relevant to greenhouse gas emissions and removals 2.4 Geographical profile

2.4  Geographical profile

Switzerland, located in the centre of Europe, extends from 45°49” to 47°48’ north and from 5°57” to 10°30” east. It
covers an area of 41°285 square kilometres, comprising 31.3 per cent forests and grove, 35.9 per cent utilised agricul-
tural area, 7.5 per cent built-up and 25.3 per cent unproductive surface (situation 2004/2009; SFSO, 2015b; Fig. 13, left;
Fig. 14). While the built-up area is relatively small, it increased by 23 per cent between 1985 and 2009, and has contin-
ued to expand ever since, mainly at the expense of utilised agricultural area (SFSO, 2015b; Fig. 13, right). Currently, the
next version of Switzerland’s land-use statistics is compiled, based on aerial photographs from the years 2013 to 2018.

Fig. 13 > Land-use types in Switzerland 2004/2009 (left) and changes in land use between 1979/1985 and 2004/2009 (right). The utilised
agricultural area includes alpine pastures.
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Fig. 14 > Switzerland’s land use based on the land-use statistics 2004/2009.
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Switzerland’s topography is defined by the Swiss Plateau, the Jura Mountains and the Alps. According to the snow and
avalanche research institute SLF* around 50 per cent of Switzerland’s surface area is located above 1°000 metres above
sea level and around 25 per cent above 2°000 metres above sea level. About one third of the relatively abundant precipi-
tation occurs as snow. 4.3 per cent of the surface area of Switzerland is further covered by fresh water bodies. Although
Switzerland covers only 0.4 per cent of the surface area of Europe, the amount of water stored within Switzerland
corresponds to five per cent of the total European water resources. Accordingly, Switzerland plays an important role in
the water supply of its neighbouring, mostly drier countries downstream.

4 http/fwww.slf.ch
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2.5 Climate profile 2 National circumstances relevant to greenhouse gas emissions and removals

The location in the heart of Europe and in the centre of the European Union leads to substantial imports and exports of
goods and services, and to transit freight flows across Switzerland. The Alps represent a natural barrier for traffic
moving in the north-south direction, i.e. between northern Europe and Italy, but a number of tunnels facilitate large-
scale road and rail traffic across the Alps (section 2.7).

2.5 Climate profile

Climatic conditions of temperature and precipitation patterns vary significantly across Switzerland, depending mainly
on altitude and location (as an example for local conditions, the climate graph for Switzerland’s capital is provided in
Fig. 15). The Alps — running from south-west to east — act as a major climatic divide. Long-term measurements since
1864 indicate a marked shift towards a warmer climate. Changes in mean precipitation are less clear. Trends in annual
mean precipitation are predominantly positive but not statistically significant in most regions over the last 100 years.
There are indications for robust increases in winter precipitation when analysing time series starting in 1901 or before
(Scherrer et al., 2015), and evidence for increases in the frequency and intensity of heavy precipitation has been pre-
sented (Scherrer et al., 2016). Pronounced trends are also found for cloudiness and sunshine duration (see below). For
expected future developments and impacts thereof see section 6.1 (CH2011, 2011).

Fig. 15 > Climate graph for Bern, Switzerland’s capital, located on the Swiss Plateau at 553 metres above sea level. Provided are mean
values for the period 1981-2010. The mean annual temperature is 8.8 degrees Celsius, the mean minimum and maximum temperatures
are 4.3 and 13.5 degrees Celsius. Mean annual precipitation is 1059 millimetres.
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Fig. 16 shows the annual temperature anomaly in Switzerland with respect to 1961-1990 average conditions. Annual
temperature has increased by almost 2 degrees Celsius between 1864 and 2016, which corresponds to a linear increas-
ing temperature trend of about 0.13 degrees Celsius per decade. Temperature trends have accelerated substantially for
more recent time periods (Fig. 17). Over the last 100 years (1917-2016), annual temperature has increased by about
0.13 to 0.22 degrees Celsius per decade with no pronounced differences between geographical locations (north-south,
low-high altitudes). The trend magnitude is similar for all seasons with a slight tendency to somewhat higher values in
summer and autumn (up to 0.24 degrees Celsius per decade). Annual temperature trends for the last 70 years (1947—
2016) are 0.18 to 0.30 degrees Celsius per decade, for the last 50 years (1967-2016) 0.31 to 0.50 degrees Celsius per
decade and for the last 30 years (1987-2016) 0.07 to 0.44 degrees Celsius per decade. This is roughly two to three times
the globally averaged temperature trend (IPCC, 2013 and Fig. 16) and in agreement with the trends in other parts of
Western and Central Europe. In the last 30 years, the trends were largest and significant in summer (0.35 to 0.60 de-
grees Celsius per decade), positive but not always significant in spring (0.20 to 0.52 degrees Celsius per decade) and
autumn (0.05 to 0.58 degrees Celsius per decade) and insignificant in winter (—0.53 to 0.33 degrees Celsius per decade).

5 http://www.meteoswiss.admin.ch/home/climate/past/climate-normals/climate-diagrams-and-normal-values-per-station.html?region=Map
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2 National circumstances relevant to greenhouse gas emissions and removals 2.5 Climate profile

Fig. 16 > Mean annual temperature anomalies in Switzerland 1864-2017. Annual temperature anomalies in Switzerland shown as devia-
tion from the mean of 1961-1990. The years with positive anomalies (warmer) are shown in orange and those with negative anomalies
(cooler) in blue. The black line represents 20-year Gaussian low-pass filtered data and the bold dashed line the linear trend (+1.29

degrees Celsius per 100 years). The thin dashed line shows the global temperature according to the HadCRUT4 dataset (Morice et al.,
2012).
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Fig. 17 > Observed annual temperature trends in Switzerland for homogenised station data. Shown are trends in degrees Celsius per
decade of the last 100 years (1917-2016, top left), the last 70 years (1947-2016, top right), the last 50 years (1967-2016, bottom left) and

the last 30 years (1987-2016, bottom right). All trends are positive. Filled circles: Trends that are statistically significant (five per cent
significance level), open circles: non-significant trends.
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Precipitation

Fig. 18 shows the annual mean precipitation trends in Switzerland for the last 100 years (1917-2016), the last 70 years
(1947-2016), the last 50 years (1967—-2016) and the last 30 years (1987-2016) years. In contrast to temperature, precipi-
tation trends are insignificant for most stations and time periods considered. Some significantly positive trends are
found in northern Switzerland and the Alps considering the longer time periods (50-100 years). For the majority of the
stations, the trend magnitudes are insignificant. Also on the seasonal scale, most trends are insignificant or not con-
sistent over time (not shown). For example: Some stations show significant precipitation increases in winter for the last
100 years but predominantly precipitation decreases in the last 30 years. This shows that internal decadal variability can
still be larger than any underlying long-term trend. There are, however, robust indications for changes in heavy precipi-
tation. Since 1901 the intensity of the annual 1-day precipitation maxima has increased by about 12 per cent and the
frequency of the all-day 99" percentile events (i.e. precipitation sums of more than 25-105 millimetres per day, depend-
ing on the region) by almost 30 per cent on average (Scherrer et al., 2016). The observed changes are consistent with
climate model projections, with theoretical understanding of a human-induced change in the energy budget and water
cycle and with detection and attribution studies of extremes on larger spatial scales.

Fig. 18 > Observed annual-mean precipitation trends in Switzerland for homogenised station data. Shown are trends in per cent per
decade of the last 100 (1917-2016, top left), the last 70 years (1947-2016, top right), the last 50 years (1967-2016, bottom left) and the last
30 years (1987-2016, bottom right). Positive trends (i.e. more precipitation) are shown in orange, negative trends (i.e. less precipitation)
are shown in blue. Filled circles: Trends that are statistically significant (five per cent significance level), open circles: non-significant
trends.
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Climate indices

Fig. 19 shows the evolution of some important climate indices at the station Bern/Zollikofen for the time period from
1961-2016. This station can be considered as representative for the general evolution on the Swiss Plateau. The average
number of summer days increased from roughly 25 days per year in the 1960s to almost 50 days per year today (Fig. 19,
top left). This increase is highly significant and very similar trends are found for most stations on the Swiss Plateau. In
contrast, the number of heating days decreased by about 15 to 20 per cent in the same time period (Fig. 19, top right).
The number of days with heavy precipitation (Fig. 19, middle left) increased somewhat, although the trend is not
statistically significant. Similar insignificant increases are found for most stations on the Swiss Plateau. A decrease is
found for the number of snow days (Fig. 19, middle right). The number of very sunny days (rel. sunshine duration
larger than 80 per cent, Fig. 19, bottom left) shows a significant increase whereas the number of very cloudy days (rel.
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2 National circumstances relevant to greenhouse gas emissions and removals 2.5 Climate profile

sunshine duration less than 20 per cent) is decreasing (Fig. 19, bottom right). These trends are consistent with most
stations on the Swiss Plateau. Trends in sunshine duration have been negative especially in the period of the late 1940s
to about 1980. Today’s values are now back to the level seen in the late 191, early 20" century.

Fig. 19 > Climate indices for the period 1961-2016 at the station Bern/Zollikofen. Observed annual number of summer days (days with
maximum temperature 225 degrees Celsius, top left), heating days (days with a daily average temperature below 12 degrees Celsius, top
right), days with heavy precipitation (daily precipitation >20 mm, middle left), snow days (days with snow depth of at least one centime-
tre, middle right), sunny days (days with relative sunshine duration larger than 80 per cent, bottom left) and cloudy days (days with
relative sunshine duration lower than 20 per cent, bottom right). Homogenised station data is used for the temperature-based and
precipitation-based indices. The thick orange line represents 11-year Gaussian low pass filtered data, the dashed orange line the linear
fit (logistic-regression).
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Extreme events

Numerous extreme climate and weather events struck Switzerland during the last decades (flooding, heat waves, dry
periods, storms, etc.). However, due to the strong natural variability, it is challenging to provide evidence for changes in
the frequency or intensity of extreme events, in particular in view of Switzerland’s relatively small area. Nevertheless,
most meteorological stations in Switzerland show a highly significant trend to less very cold nights as well as an in-
crease in very warm days (Fig. 20). Further, the frequency and intensity of heavy precipitation events have increased at
most (>90 per cent) of the meteorological stations in Switzerland (Scherrer et al., 2016). However, numbers of other
extreme events — such as floods, debris flows, landslides, dry periods, hail events, etc. — did not show any significant
tendency over the past decades (Swiss Academies of Arts and Sciences, 2016). Extreme events, including related risks,
vulnerability and damages, are further discussed in chapter 6.
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Fig. 20 > Observations of very cold nights and very warm days in Switzerland, 1951-2016. The mean Mann-Kendall trends for the period
1951 to 2016 are 4.9 days per 10 years for Tn10p and +6.3 days per 10 years for Tx90p. Both trends are highly significant (p<10-3).
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Swiss Academies of Arts and Sciences (2016), redrawn with data from 1951-2016

2.6 Energy

Energy supply and final energy consumption

As there are no domestic gas, oil, coal or nuclear fuel resources, Switzerland’s primary energy sources are limited to
wood, hydropower, waste and other forms of renewable energy sources (wind and solar power, biogas, etc.). Accord-
ingly, Switzerland’s energy system largely depends on energy imports, as highlighted in the detailed energy flow
diagram provided in Fig. 21.

Fig. 21> Energy flow diagram for Switzerland for 2016 (numbers in TJ).
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In 2016, the gross energy consumption was 1°087°820 TJ, composed as follows: (i) 259’800 TJ had a domestic origin
(50.3 per cent hydropower, 22.7 per cent waste, 15.9 per cent wood, 11.1 per cent other renewable energy sources),
(i) 954°040 TJ were imported (48.3 per cent crude oil and oil products, 13.2 per cent gas, 23.1 per cent nuclear fuel,
14.3 per cent electricity, 0.5 per cent wood and other renewable energy resources, and 0.5 per cent coal), (iii) exports
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accounted for a total of 142°250 TJ (86.3 per cent electricity, 13.6 per cent oil products, 0.1 per cent wood), and (iv) the
remaining 16°230 TJ corresponded to changes in the stocks of crude oil, oil products and coal (SFOE, 2017a).

In 2016, the final energy consumption totalled at 854°300 TJ. The shares of the different energy carriers as well as the
consumption in the sectors transport, services, industry, households, and agriculture (including statistical difference) is
shown in Fig. 22.

Fig. 22 > Switzerland’s gross energy consumption (left) and final energy consumption (right) in 2016. The category other for gross
energy consumption includes wood, waste, other renewables, and net electricity; for final energy consumption it includes wood, waste,
other renewables, and district heating. Gross energy consumption was 1’087°820 TJ, final energy consumption was 854’300 TJ.
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Final energy consumption started to increase substantially after the first half of the last century, with the largest increas-
es seen in gas oil, motor fuel and electricity (Fig. 23). In order to average the strong impact of meteorological conditions
on heating demand, leading to rather large year-to-year variations in the final energy consumption (see also sections 2.5
and 3.2.3), mean values over several years are discussed in the following. Compared to the mean final energy consump-
tion between 1910 and 1915, the mean final energy consumption was almost a factor of eight higher between 2010 and
2016. The highest final energy consumption over a period of five years occurred between 2006 and 2010, 7.5 per cent
higher compared to 1990 to 1994. However, looking at the final energy consumption of the last about five years, it
appears that final energy consumption started to decrease. Renewable energy sources (not including hydropower) still
contributed a minor share of 2.8 per cent to the final energy consumption in 2016. Nevertheless, supported by the
SwissEnergy programme (section 4.3.2), renewable energy sources gained importance during the last years. Between
1990 and 2016, the annual generation of solar electricity increased from 5 to 4800 TJ, while the annual generation of
wind electricity increased from 0 to 391 TJ.

The evolution of energy consumption by households, industry and services, and transport is shown in Fig. 24 (left),
relative to 1990. The transport sector shows an increase of 19 per cent between 1990 and 2012, with fluctuations that
correlate with the economic development, e.g. periods of stagnation from 1993 to 1996 and from 2001 to 2003, and
periods of growth (gross value added) from 1997 to 2000 and 2004 to 2008. The strong decrease in 2015 mostly results
from the collapsing “fuel tourism’ as a consequence of a sudden drop in the exchange rate between the Euro and the
Swiss franc once the Swiss National Bank ceased sustaining a minimal exchange rate. As mentioned above, energy
demand of households strongly depends on meteorological conditions. The extraordinary decreases from 2006 to 2007,
2010 to 2011, and 2013 to 2014 reflect the changes from relatively cool to relatively warm winters. From 1990 to 2016,
the number of buildings and apartments, as well as the average floor space per person increased (section 2.10). Both
phenomena resulted in an increase in the total area heated. Over the same period, however, higher standards were
specified for insulation and for combustion equipment efficiency for both new and renovated buildings, compensating
for the energy consumption from the additional area heated (section 4.3.4). Although the energy consumption of indus-
try and services is, to some extent, also influenced by the meteorological conditions, the trend from 1990 to 2016
primary reflects the development of economic activity during this period. However, while the real gross domestic
product strongly increased over about the last 10 years, total final energy consumption remained relatively stable
(Fig. 24, right). The reasons for this diverging developments are, on the one hand, an increase in energy efficiency
thanks to modern production processes leading to a lower energy input per gross value added. On the other hand,
starting in the early 1990s, the production of many energy intensive goods was sourced out to foreign countries, leading
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to an even more service-based economy in Switzerland. Although energy-intensive goods are further consumed in
Switzerland, the energy required for their production is no longer accounted for in the national total.

Fig. 23 > Final energy consumption between 1910 and 2016 according to energy source.
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Fig. 24 > Final energy consumption by household, industry and services and transport between 1990 and 2016, relative to 1990 (left).

Total final energy consumption and real gross domestic product (GDP, reference year 2010) between 1990 and 2016, relative to 1990
(right).
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Energy prices, taxes and subsidies

The evolution of energy prices at the level of consumers is shown in Fig. 25. Prices for gas oil reached historic low
values in the mid-1990s, then substantially increased to more than double the prices in 1990 in some of the most recent
years. Prices for gas and petrol show similar patterns, although the maximum prices — reached after 2010 — were about
50 and 30 per cent above the prices in 1990, respectively. Until 2008, prices for electricity decreased to about 80 per
cent of the prices in 1990, however, then returned to the same values in the most recent years.
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Fig. 25 > Relative development of real energy prices (level of consumers) in Switzerland between 1990 and 2016.
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In Switzerland, energy prices at the level of consumers are composed of the basic price, the value-added tax, as well as
various energy taxes and climate levies. Regarding the value-added tax, the normal rate of eight per cent applies. Ener-
gy taxes and climate levies depend on the fuel type and were as follows (as of January 2016; e.g. FCA, 2016a):

e Heating and process fuels: (i) mineral oil tax (e.g. 3.00 Swiss francs per 1°000 litres of fuel oil or 2.10 Swiss
francs per 1’000 kilograms of natural gas) and (ii) CO- levy (e.g. 222.60 Swiss francs per 1°000 litres of fuel oil
or 216.70 Swiss francs per 1°000 kilograms of natural gas);

e Motor fuels: (i) mineral oil tax (e.g. 431.20 Swiss francs per 1°000 litres petrol, 458.70 Swiss francs per 1°000
litres of diesel, or 112.50 Swiss francs per 1’000 kilograms of natural gas), (ii) mineral oil surtax (e.g. 300.00
Swiss francs per 1’000 litres of petrol, 300.00 Swiss francs per 1’000 litres of diesel, or 109.70 Swiss francs per
1°000 kilograms of natural gas), and (iii) for the partial compensation of CO, emissions from motor fuels (sec-
tion 4.4.5), the permitted compensation surcharge on motor fuels amounts to a maximum of 50.00 Swiss francs
per 1°000 litres;

e Kerosene: As in other countries, kerosene used for international flights is exempt from taxation, but similar taxes
as for other motor fuels apply for kerosene used for domestic flights.

Additionally including transport costs and the trade margin, consumers had to pay the following energy prices as of
January 2016 (FCA, 2016b):

e  Fuel oil (per litre): 0.635 Swiss francs, including 33.1 per cent of taxes and levies;
e  Petrol (per litre): 1.35 Swiss francs, including 61.9 per cent of taxes and levies;
e Diesel (per litre): 1.41 Swiss francs, including 61.5 per cent of taxes and levies.

Compared to neighbouring countries and other countries within the European Union, energy prices in Switzerland as of
January 2016 were quite similar for petrol (seven per cent below the median of the prices in other European countries),
high for diesel (22 per cent above the median of the prices in other European countries), and about the same for fuel oil
(one per cent above the median of the prices of other European countries; FCA, 2016b). Switzerland promotes, on a
national and international level, the regulation of fuel consumption and associated greenhouse gas emissions by means
of CO,, pricing, as highlighted in the OECD’s report on effective carbon rates (OECD, 2016). According to this report,
Switzerland’s effective carbon rates® for emissions from all non-road energy covers 73 per cent of total emissions,

According to OECD (2016), effective carbon rates are the total price that applies to CO2 emissions from energy use as a result of market-based policy
instruments. They are the sum of taxes and tradable emission permit prices, and have three components:

e Carbon taxes, which typically set a tax rate on energy based on its carbon content;

o Specific taxes on energy use (primarily excise taxes), which are typically set per physical unit or unit of energy, but which can be translated into effec-
tive tax rates on the carbon content of each form of energy;

o The price of tradable emission permits, regardless of the permit allocation method, representing the opportunity cost of emitting an extra unit of CO..
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whereby 72 and 42 per cent of total emissions are priced with carbon rates exceeding five and 30 Euro per tonne of
COy, respectively. The carbon rates for emissions from road energy cover 100 per cent of total emissions, with all
carbon rates exceeding 30 Euro per tonne of CO,. In comparison, across the 41 countries included in the report, only 30
per cent of total emissions from non-road energy are priced, and only four per cent of total emissions from non-road
energy are priced with carbon rates exceeding 30 Euro per tonne of CO,. Regarding total emissions from road energy,
98 per cent of the total emissions across the 41 countries included in the report are priced with carbon rates, whereby 46
per cent of total emissions are priced with carbon rates exceeding 30 Euro per tonne of CO,.

Electricity trade

According to the Swiss electricity statistics (SFOE, 2017b), electricity is traded across Switzerland’s borders on a fairly
large scale. In 2016, exports accounted for 34.1 terawatt-hours and imports for 38.0 terawatt-hours, corresponding to
roughly 60 per cent of the total inland electricity production (61.6 terawatt-hours). Exchanges take place with the
neighbouring countries Austria, France, Germany, Italy and Liechtenstein. Apart from the years 2005, 2006, 2010, 2011
and 2016, Switzerland’s annual electricity exports exceeded the imports by up to about 10 terawatt-hours (Fig. 26, left).
However, during winter time the situation is different, as Switzerland’s imports exceeded the exports in every single of
the last ten years (Fig. 26, right). While in 1960/1961 the share of winter consumption on the total consumption of the
(hydrological) year was 49.5 per cent, this value increased to 54.3 per cent in 2015/2016. However, average winter
production only accounted for about 42 per cent of the total production during the last ten (hydrological) years. Among
the factors affecting the volume of electricity traded across the borders of Switzerland are hydrological and climatic
conditions.

Fig. 26 > Switzerland’s net export of electricity from 1996 to 2015. Positive values refer to exports, negative values refer to imports. Left:
Total annual net exports. Right: Net exports during winter time.
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2.7 Transport

Overview

According to the Swiss Federal Statistical Office (SFSO, 2016b), Switzerland’s transport infrastructure is in a very
advanced state. Individual and freight transport is facilitated by the road and rail networks, which overall occupy about
two per cent of the total land surface. Public transport is of great importance, meaning that virtually every location can
be reached by train or, in particular in more remote regions of the Alps, by scheduled public buses.

The road network is divided into national roads (1’823 kilometres, thereof 1°440 kilometres highways), cantonal roads
(17°898 kilometres) and communal roads (51°799 kilometres). Most Swiss can reach a highway access within a distance
of about 10 kilometres.

The rail network, which is fully electrified, currently has a total length of 5°196 kilometres and includes 1’735 stations.

To enhance capacity, reduce travel times, and to allow for synchronised timetables between major connecting stations,
several railway projects have been implemented since 1987. Under the first stage of the project RAIL 2000, implement-
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ed until 2004, the length of the rail network did not increase significantly, but a schedule with 30-minutes intervals
could be widely introduced between all major cities, in particular reducing travel time between Zurich and Bern by 13
minutes. In the framework of the project New Rail Link through the Alps, three new railway tunnels have been under
construction over the past decades to increase transalpine transport capacity and speed and to foster the shift from road
to rail — the Lotschberg base tunnel (34.6 kilometres) opened in December 2007, the Gotthard base tunnel
(57.1 kilometres) opened in December 2016, and the Ceneri base tunnel (22.6 kilometres) is scheduled to open in
December 2020. Thanks to the Gotthard base tunnel, the highest elevation for transalpine railway traffic is now as low
as 549 metres above sea level. The Federal Act on the Future Development of the Railway Infrastructure (Swiss Con-
federation, 2009) and the Federal Decree on the Financing and Development of Railway Infrastructure (FABI, approved
by a popular vote in 2014) regulate the next steps of the modernisation and development of the Swiss rail network,
focussing on a further increase of capacity and even better access to the major tunnels crossing the Alps (FOT, 2015;
FOT, 2016).

The three national airports Zurich, Geneva and Basel-Mulhouse’ are the most important aviation infrastructures of
Switzerland. A dense network of flight routes connects Switzerland with Europe and with direct flights to important
destinations worldwide. More than 100 airlines are serving Switzerland, with eight operating as Swiss companies
(LUPO, 2016).

Last but not least, the Swiss Confederation supports SwitzerlandMobility, the network for non-motorised traffic. In
particular, this network maintains the sign-posting of a great many of cycling paths and hiking trails on the national and
regional level.

Fig. 27 > Shares of different purposes on total travel distance within Switzerland (i.e. excluding travel distances abroad) in 2015.
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In 2015, each Swiss over the age of six years travelled an average daily distance within Switzerland of 36.8 kilometres,
spending 90 minutes (82 minutes without waiting times). In 1994, 2000, 2005, and 2010 the average daily travel dis-
tance was 31.3, 35.0, 35.2, and 36.7 kilometres, respectively. The average daily travel distance by car slightly increased
between 1994 and 2000 and remained stable at about 23.8 kilometres thereafter. In contrast, the average daily travel
distance using public transport steadily increased from 5.6 kilometres in 1994 to 9.0 kilometres in 2015, corresponding
to an increase of more than 61 per cent. Travel distances for leisure purposes increased since 1994, accounting for a
share of 44 per cent of the total travel distance within Switzerland in 2015. In contrast, travel distances related to work
and education accounted for a share of 29 per cent, while travel distances for shopping purposes accounted for a share
of 13 per cent (Fig. 27; SFSO, 2017c). While the average daily travel distance per person remained about constant since
2010, passenger kilometres continued to increase as a result of the growth of population (Fig. 3 and Fig. 28; SFSO,
2016k). Between 1980 and 2015, motorised private transport (total passenger kilometres) increased by 43.9 per cent and
public transport on road and rail (total passenger kilometres) increased by 83.4 per cent. In 2015, 20.4 per cent of total
motorised passenger kilometres were travelled by public transport means (3.6 per cent public road, 16.8 per cent rail).
For comparison, modal split of public transport in the European Union (EU-28) was 16.7 per cent in 2014 (Eurostat,
2017). In Switzerland, non-motorised transport (walking, cycling, hiking, etc.) accounted for almost eight billion
passenger kilometres in 2015.

7 The airport Basel-Mulhouse is located in France, but operated jointly by France and Switzerland.
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Fig. 28 > Passenger kilometres by motorised traffic on road (private and public) and rail from 1970 to 2015. Road public data from 1986
to 1997 is missing.
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The number of cars in Switzerland increased from 3.0 million in 1990 to 4.5 million in 2016 (SFSO, 2017a), i.e. today
less than two persons share a car on average. At the same time, the weight of new passenger cars continuously in-
creased, but more efficient motors became available and a continuous shift from petrol to diesel occurred. Accordingly,
specific fuel consumption of new passenger cars showed a decreasing trend, reaching a value of 5.84 litres petrol
equivalent per 100 kilometres in 2015, corresponding to a decrease of 35 per cent compared to 1996 (SFOE, 2016c¢).
The related emissions of new passenger cars averaged at 135.2 grams of CO, per kilometre in 2015.

Freight transport (land-based)

Freight transport in Switzerland is focussed on the Swiss Plateau and the major transalpine routes (Fig. 29). While
freight transport on road and rail has been increasing since the mid-19™ century, the shares of freight transported on rail
decreased from more than 50 per cent in 1982 and before to 42 per cent in 2015 (Fig. 30; SFSO, 2016c). However, the
dwindling trend in the share of rail transport has been stalled at around 40 per cent since the early 1990s (Fig. 30, right),
mostly due to the restrictions on road freight transport inscribed in the Federal Constitution of the Swiss Confederation
in 19948, the implementation of the distance-related heavy vehicle charge and corresponding bilateral agreements with
the European Union. Moreover, in contrast to France and Austria, the transalpine freight transport in Switzerland is
dominated by rail (Fig. 31; SFSO, 2016d), inter alia, thanks to newly constructed railway tunnels.

Fig. 29 > Freight transport in Switzerland on road (left, red) and rail (right, blue) in 2015 (numbers correspond to million tonnes per year).

SFSO (2015¢)

8  Federal Constitution of the Swiss Confederation, Article 84 ‘Alpine transit traffic’:

The Swiss Confederation shall protect the Alpine region from the negative effects of transit traffic. It shall limit the nuisance caused by transit traffic to a level
that is not harmful to people, animals and plants or their habitats.

(i) Transalpine goods traffic shall be transported from border to border by rail. The Swiss Federal Council shall take the measures required. Exceptions are
permitted only when there is no alternative. They must be specified in detail in a federal act.

(ii) The capacity of the transit routes in the Alpine region may not be increased. This does not apply to by-pass roads that reduce the level of transit traffic in
towns and villages.
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Fig. 30 > Freight transport on rail and road (tonne-kilometres, right) and share of rail (left) between 1970 and 2015.
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Fig. 31 > Transalpine freight transport including inland, import, export and transit on road (orange) and rail (blue) in France (left),
Switzerland (centre) and Austria (right) from 1980 to 2014. For Switzerland, transalpine freight transport is dominated by rail, which was
responsible for 69 per cent of the total of 39.0 million tonnes transported in 2014.
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Aviation

In Switzerland, thanks to the relatively short distances and the dense and fast road and railway networks, domestic
aviation is negligible. However, due to the establishment of a dense network of flight routes to Europe and direct flights
to important destinations worldwide, the number of scheduled and charter flights departing from and landing in Switzer-
land has increased considerably between 1990 and 2000. After 2001, the grounding of the national airline and a general
crisis in aviation led to a reduction of flight movements in Switzerland (Fig. 32).

Fig. 32 > Left: Number of passengers between 1990 and 2015 (included are all local and transit passengers of scheduled and charter
flights of all national and regional airports of Switzerland). Centre: Number of aircraft movements between 1990 and 2015 (included are
all domestic and transit passengers of scheduled and charter flights of all national and regional airports of Switzerland). Right: Amount
of fuel sold between 1990 and 2015 within Switzerland for domestic and international aviation.
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Since about 2004, the number of movements (scheduled and charter flights) remained about stable at slightly above 400
thousand movements per year. Nevertheless, the number of passengers (including transfer passengers) steadily in-
creased and almost reached 50 million in 2015, about 2.5 times as much as in 1990 and about 1.6 times as much as in
2000. In 2015, the fuel consumption was, however, at the level of the year 2000. The strong increase in energy efficien-
cy per passenger kilometre is considered to be the result of operating larger aircraft at even increased load factors, fleet
renewal (new aircraft technology) as well as operational optimisations.

2.8 Industry and services

The structure of Switzerland’s industry sector clearly reflects the fact that the country is relatively poor in natural
resources. Once evolving from the textile industry — which marked the beginning of industrialisation in Switzerland —
mechanical engineering continued to form an important pillar of Switzerland’s industry. Currently, in addition to
mechanical devices and engines, Switzerland’s industry is specialised in the production of data processing equipment
and high-precision instruments, particularly watches and goods for medical uses (medical technique). Of greatest
importance are the food processing and chemical industries, in particular the production of pharmaceutical articles. An
overview of goods imported to and exported from Switzerland is provided in Fig. 10, while Fig. 33 shows the sales
volume within the industry sector in 2014. As highlighted in section 2.3 (in particular in Fig. 7), Switzerland’s economy
is largely based on the services sector. The services sector is highly diverse, important contributions (in descending
order) to the total gross value added currently come for instance from (i) wholesale trade, (ii) legal advice, architecture,
consultancy, (iii) financial service activities, (iv) human health activities, (v) insurance, reinsurance and pension fund-
ing, (vi) retail trade, etc. (Fig. 34).

Fig. 33 > Sales volume within the industry sector in 2014. Shown are relative contribution of different branches to the total sales volume
of about 450 billion Swiss francs. Included are sales volumes from energy supply and the building industry (lighter colour).
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Fig. 34 > Gross value added by different branches of the services sector in Switzerland in 1997 and 2014.

Activities of households as employers of domestic personnel
Education

Advertising, veterinary, translations, etc.

Media

Postal and courier activities

Culture and recreation

Accommodation

Other services

Warehousing and support activities for transportation
Scientific research and development

Real estate activities

Food and beverage service activities

Wholesale and retail trade and repair of vehicles
Telecommunications

Residential care and social work activities
Information service activities

Other economic services

Transport (land, air, water)

Retail trade

Insurance, reinsurance and pension funding
Human health activities

Financial service activities

Legal advice, architecture, consultancy
Wholesale trade

2014
1997

10 20 30 40 50 60 70
Gross value added (billion CHF)

o

SFSO (2016¢)

2.9 Waste

With regard to waste treatment, Switzerland has efficient infrastructure, high standards and clear legislative stipulations
in place. The evolution of the amount of municipal solid waste is highly related to increasing prosperity and the steady
growth of population. This is shown in Fig. 35, where the evolution of the total amount of municipal solid waste in
Switzerland is provided together with the nominal gross domestic product.

Fig. 35 > Evolution of the total amount of municipal solid waste in Switzerland, 1990-2014 (since 2004 without imports of municipal solid
waste), together with the nominal gross domestic product.
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As incineration is mandatory for combustible waste since the year 2000, inputs into solid waste disposal sites have
dropped to zero. According to the latest waste statistics (FOEN, 2017c; Tab. 1), which covers Switzerland and the
principality of Liechtenstein, the total amount of waste (including municipal solid waste, construction waste, industrial
and commercial solid waste, sewage sludge, special waste) incinerated amounted to 3.89 million tonnes (corresponding
to 465 kilograms per inhabitant) in 2015. Thereof, 0.38 million tonnes originated from abroad, as Switzerland imports
waste to operate waste incineration plants at full capacity for power and heat generation. In addition, 3.18 million
tonnes (corresponding to 380 kilograms per inhabitant) of municipal solid waste were collected separately (including
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compost, paper and cardboard, glass, tins, tinfoil, aluminium, PET, textiles, electrical and electronical devices, batter-
ies). The amount of municipal solid waste collected separately for recycling purposes more than doubled since 1990,
indicating that today recycling systems are highly developed and supported by the population in Switzerland (Fig. 36).
In particular, separate collection of PET bottles, which are relevant regarding CO, emissions as they comprise petro-
chemical material, has increased significantly in recent years, with 82 per cent of the total PET bottles being recycled in
2014. Recycling rates of glass, aluminium packings, and waste-paper currently all exceed 90 per cent of the total
amounts. In addition to municipal solid waste, 15.9 million tonnes of construction waste were generated in Switzerland
in 2015. Thereof, 8.4 million tonnes stem from infrastructures such as streets, railways, as well as systems for water,
wastewater, gas and electricity systems (FOEN, 2016c), and 7.5 million tonnes stem from the building infrastructure
(FOEN, 2015a). Where possible, construction waste is recycled on site. Finally, 2.34 million tonnes of waste were
classified as special waste in 2015 (FOEN, 2017c; Tab. 1). In Switzerland, the wastewater of virtually the full popula-
tion (i.e. of about 97 per cent of the population) is sewered to a wastewater treatment plant.

Tab. 1> Amount of waste in Switzerland (CH) and the principality of Liechtenstein (FL) in 2015. The provided number for sewage sludge
is an estimate for Switzerland only.

Type of waste Total (tonnes) Per capita (kilograms per inhabitant)
Municipal solid waste incinerated (CH, FL) 2'850'000 34
Imports of municipal solid waste for incineration 384000 46
Waste incinerated in waste incineration plants (municipal solid waste, 220"
construction waste, industrial waste, sewage sludge, special waste) 3889000 465
Special waste (CH, FL) 2'342'000 280
Sewage sludge (CH, dry matter) 210°000 25
Municipal solid waste collected separately (CH, FL), thereof: 3'176°000 380
Waste-paper 1'307°056 156
Compost (digested at central composting sites) 1'255'844 150
Waste glass 356°062 43
Electric and electronic devices 134°000 16
Textiles 56’900 6.8
PET bottles 38661 4.6
Cans 11590 14
Aluminium packings 12900 1.5
Batteries 2724 0.3

FOEN (2017¢)

Fig. 36 > Evolution of recycling rates in Switzerland, 1990-2014.
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2.10 Building stock and urban structure

Building stock

The Swiss Federal Statistical Office keeps track of the building stock in Switzerland (SFSO, 2017p). The investigations
are based on a complete inventory according to data extracted from the registry of buildings and apartments, with a
focus on buildings with (at least partial) residential use®. The following points are noteworthy:

In 2015, the building stock in Switzerland consisted of 1.7 million buildings with at least partial residential use.
This corresponds to an increase of 30 per cent compared to 1990, an increase of 17 per cent compared to the year
2000, and an increase of four per cent compared to 2010. In 2015, 57.4 per cent of all buildings were one-family
homes, 26.3 per cent multi-family homes, and the rest were buildings with residential and non-residential use.
These shares remained relatively constant over the last 15 years, although about 69 per cent of new buildings
constructed since 2000 were one-family homes. About one third of all buildings was constructed before 1945,
about one third between 1946 and 1980, and about one third after 1980 (SFSO, 2017p);

In 2015, there was a stock of 4.4 million apartments in Switzerland, corresponding to an increase of 22 per cent
compared to the year 2000 and an increase of seven per cent compared to 2010. While more than 54 per cent of
all apartments have three or four rooms, about 25 per cent are larger and about 21 per cent are smaller. Apart-
ments with an area of 60 to 119 square metres accounted for 54 per cent of the total stock, whereas 28 per cent
were larger and 18 per cent were smaller. The average area was 99 square metres, about the same as in the year
2000. The average area per capita increased from 39 square metres in 1990 to 45 square metres in 2015 (SFSO,
2017p);

In accordance with the increase in buildings and apartments, the energy reference area, i.e. the area heated or
cooled, is steadily increasing for all types of buildings. Between 1990 and 2015, the energy reference area of
buildings in the services sector increased by 28 per cent, of buildings in the industry sector by 22 per cent, and of
buildings for residential use by 41 per cent (SFOE, 2017; Fig. 37);

In 2015, 28 per cent of the Swiss population lived in one-family homes, 52 per cent in multi-family homes and
the rest in buildings with residential and non-residential use. Only nine per cent of one-family homes are inhab-
ited by more than four persons. About 48 per cent of the population lived in a building constructed between 1961
and the year 2000 and 35 per cent of the population lived in a building constructed before 1961 (SFSO, 2017p).
The spatial distribution of Switzerland’s population is shown in Fig. 4;

In 2015, 63 per cent of all buildings were heated with fossil fuels (i.e. gas oil or gas, while coal became negligi-
ble). However, because multi-family homes are more often heated with fossil fuels (72 per cent), the majority of
the Swiss population (72 per cent) currently lives in buildings heated with fossil fuels (Fig. 38). While fossil
heating systems are, thus, still dominating, heat pumps accounted for about 70 per cent of heating systems in-
stalled in newly constructed buildings during 2011-2015 (Fig. 39; SFSO, 2017p). Wiiest and Partner (2016) es-
timate, that in the context of replacements of heating systems in existing buildings, the non-fossil shares account
for about half in the case of one-family homes and for about one third in the case of multi-family homes. Nine
out of ten persons lived in a building with a central heating system serving one or more buildings. Two per cent
of the complete building stock and four per cent of the population are connected to a public district heating
(SFSO, 2017p);

Homeownership rates in Switzerland stay relatively low, as only about 40 per cent of households in Switzerland
lived in their own homes in 2015. While the percentage of homeowners has increased compared to 1970 (when
it was below 30 per cent), it is still low compared to other European countries. The low homeownership rates
may, to some extent, represent a hurdle with regard to the modernisation of buildings (SFSO, 2017p).

9

However, the registry of buildings and apartments may not entirely be up-to-date regarding heating systems, in particular because replacements of heating
systems in existing buildings may not be captured by the statistics of all authorities at the communal and cantonal levels. Accordingly, the provided numbers
may, to some extent, overestimate the current share of fossil energy carriers (SFSO, 2017p).
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Fig. 37 > Energy reference area in Switzerland between 1990 and 2015.
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Fig. 38 > Relative distribution of energy sources for heating systems in 2015. Left: Buildings. Right: Population.
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Fig. 39 > Share of the five most important energy sources for heating systems in different construction periods (new constructions).
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Urban structure

Constrained by the topography, Switzerland’s settlements originally developed along rivers, lakes and valleys — which
formed the major trading routes — as well as on the Swiss Plateau. Although not homogeneously in every area due to
different factors such as industrialisation and the development of the rail and road networks, the formation of settle-
ments continued incessantly. Today, Switzerland’s urban structure may be best described by the term ‘network city’, i.e.
a large number of interconnected ‘nodes’ with high densities of population, goods and information which have an
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extensive and efficient mutual exchange. As showcased in Fig. 40, agricultural areas and forests are an integral part of
Switzerland’s urban structure. Information regarding Switzerland’s population density and the spatial distribution of
population is provided in section 2.2 (in particular Fig. 4).

Fig. 40 > Typical example of Switzerland’s urban structure (Kloten, Wallisellen, Opfikon, Hard).
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2.11 Agriculture

Switzerland’s utilised agricultural area (excluding alpine pastures) accounted for 1.049 million hectares in 2015, corre-
sponding to 25.4 per cent of the total land surface. When alpine pastures are included, the agricultural land surface
covers 35.9 per cent of the total land surface. Alpine pastures thus account for roughly one third of the agricultural land
surface, while the rest is cultivated according to the shares shown in Fig. 41, with more than 70 per cent being grass-
land. Due to the spread of built-up and forest areas, the agricultural land surface (including alpine pastures) is steadily
decreasing, namely by 5.4 per cent between 1979/1985 and 2004/2009 (Fig. 13).

Fig. 41> Use of utilised agricultural area (excluding alpine pastures) in Switzerland, 2015.
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According to the Swiss Federal Statistical Office (SFSO, 2016q), the number of farms decreased from about 80 thou-
sand in 1996 to about 53 thousand in 2015 (Fig. 42). This decrease corresponds to the closure of almost four farms each
day. In concert with the decreasing number of farms, a substantial increase of the area per farm (+45 per cent) and a
substantial decrease in employees in the agriculture sector occurred. While in 1960 still 14.5 per cent of the population
worked in the agriculture sector, this share decreased to 3.2 per cent in 2015 (SFSO, 2016r).

The large share of grassland indicates that the majority of farms keep ruminants (Fig. 42). Nevertheless, as shown in
Tab. 2, the number of cattle decreased by 16 per cent between 1990 and 2015. Swine population decreased by the same
percentage. In contrast, an increase occurred for poultry (+82 per cent). Noteworthy, the milk yield of mature dairy
cattle increased from 16.1 kilograms per head and day in 1990 to 23.1 kilograms per head and day in 2015 (FOEN,
2017a). Since the early 1990s, and increasingly since a new agricultural article was stipulated in the Federal Constitu-
tion of the Swiss Confederation in 1996, agricultural policy has become more commercially and environmentally sound,
shifting towards more environmentally friendly farming methods. As a consequence, the required ecological standards
are met by almost all farms and the share of organic farms reached 12 per cent in 2015.
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Fig. 42 > Number of farms and their economic orientation in Switzerland, 1996-2015.
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Tab. 2 > Livestock population in Switzerland in the years 1990, 2000, 2010, and 2015.

1990 2000 2010 2015
1°000 head

Cattle 1'855 1’588 1591 1’554

Whereof mature cattle 795 714 700 701
Horses, mules and asses 34 62 82 75
Swine 1787 1'498 1’589 1496
Sheep 395 421 434 347
Goat 68 62 83 71
Poultry 5938 6'983 9025 10'825
Rabbit 61 28 35 25
FOEN (2017a)
2.12 Forest

The intermediate results of the fourth national forest inventory (NFI14/2009-2013; Abegg et al., 2014; FOEN and WSL,
2015) indicate that 32 per cent of Switzerland’s area is covered by forests. According to Trading economics (2015), this
percentage is matched or even exceeded by some of Switzerland’s neighbouring countries: Austria (47 per cent), Ger-
many (33 per cent), and Italy (32 per cent). Forest cover is not evenly distributed across Switzerland. More than 50 per
cent of forests are located above 1000 metres above sea level. The Alps have therefore the highest forest cover, with
forest areas still expanding. Forest exploitation is concentrated in the central lowlands (about 40 per cent of total wood
harvest), which are more easily accessible than alpine regions and therefore less cost-intensive in terms of harvest.

30 per cent of Swiss woodland is privately owned, whereas 70 per cent is public property. The majority of the state
owned woodland belongs to bourgeois communities and cooperatives (42 per cent) and political communities (46 per
cent; comprising municipalities and cantons). Only one per cent is owned by the Swiss Confederation.

Since the first national forest inventory surveyed between 1983 and 1985, the forested area has grown by 9.7 per cent.
The differences between the regions are striking: the greatest increase was recorded in the Alps (18.3 per cent) and the
Southern Alps (17.8 per cent) as a consequence of natural regeneration of abandoned land previously used by agricul-
ture, whereas the forested area in the central lowlands (+0.5 per cent) and the Jura (+0.9 per cent) only slightly changed.

According to intermediate results of the fourth national forest inventory (NFI4/2009-2013), Switzerland’s forests
account for 419 million cubic metres of wood. Of this, 32 per cent are deciduous trees such as beech (18 per cent) and
68 per cent are coniferous trees such as spruce (44 per cent) and fir (15 per cent). Standing volume of living trees is
increasing since 30 years. During the last five years, standing volume in Swiss forests increased by 1.5 per cent on
average to 356 cubic metres per hectare. The highest increase was observed in alpine forests which are difficult to
access and exploit. This increase is mainly due to a slight decrease in harvest and also a lower share of mortality.
Annual harvest and mortality decreased from 8.6 (periods of NFI12/1993-1995 and NF13/2004-2006); Brassel and
Brandli, 1999; Brandli, 2010) to 8.2 cubic metres per hectare per year (periods of NFI3/2004-2006 and NFI4/2009—
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2013; Abegg et al., 2014). This can mainly be attributed to the fact that between the periods of NFI2/1993-1995 and
NFI13/2004-2006, the storm ‘Lothar’ of December 1999 was responsible for high amounts of salvage logging and high
mortality rates within Swiss forests. The average annual growth rate increased from 8.9 (periods of NFI12/1993-1995
and NF13/2004-2006) to 9.3 (periods of NFI3/2004—2006 to NFI4/2009-2013) cubic metres per hectare.

Since 1998, a few scattered forest areas have obtained certification for sustainable forest management under the FSC
system (http://www.fsc.org) or the Q/PEFC system (http://www.pefc.org). Starting in the year 2000, group certifications
enabled larger areas joining the scheme, so that the area of certified forest increased by 100 thousand hectares per year.
In 2005, this trend began to slab. At the moment, 56 per cent of the Swiss forest area and 67 per cent of the harvested
roundwood are certified under either one or both of the two certifying systems.

2.13 Other circumstances

Switzerland reported all national circumstances relevant to greenhouse gas emissions and removals in section 2.1 to
2.12, there are no relevant other circumstances to be reported.

2.14 Relationship between national circumstances and greenhouse gas emissions

Switzerland’s greenhouse gas emissions and removals, disaggregated by gas and by sector, are presented and discussed
in detail in chapter 3. This section provides information on how the national circumstances presented in section 2.1 to
2.12 affect greenhouse gas emissions and removals, and how the national circumstances and changes therein affect
greenhouse gas emissions and removals over time. In this regard, the Swiss Federal Office for the Environment regular-
ly publishes a report which discusses the influence of key parameters on greenhouse gas emissions in Switzerland
(FOEN, 2017d). Based on the last update of this report, the relationship between key parameters — reflecting Switzer-
land’s national circumstances — and greenhouse gas emissions resulting from different activities' are briefly discussed
in the following.

Total greenhouse gas emissions

Fig. 43 shows the relative evolution of Switzerland’s total greenhouse gas emissions. When compared to relevant key
parameters, the following important observations emerge:

e Despite a substantial increase in population, total greenhouse gas emissions were first stable and then started to
slightly decrease over the period from 1990 to 2015. Accordingly, per capita greenhouse gas emissions de-
creased by 27.5 per cent, from 8.1 tonnes of CO, equivalents per capita in 1990 to 5.8 tonnes of CO; equivalents
per capita in 2015;

e At the same time, Switzerland’s gross domestic product substantially increased, but economic growth and
greenhouse gas emissions evolved decoupled from each other. Accordingly, greenhouse gas emissions per gross
domestic product decreased by 38.4 per cent, from 150 grams of CO; equivalents per Swiss franc in 1990 to 92
grams of CO, equivalents per Swiss franc in 2015;

e Year-to-year variations in total greenhouse gas emissions were to a large part the consequence of changing me-
teorological conditions (such as heating degree days and solar insolation), which had a major influence on the
demand on heating fuel during winter time. Nevertheless, multi-annual mean greenhouse gas emissions were de-

10 For the discussion in section 2.14, the disaggregation follows FOEN (2017d) and does not necessarily agree with the definition of sectors in other chapters
of Switzerland’s seventh national communication:

o Emissions related to industry: 1.A.1 ‘Energy industries’ + 1.A.2 ‘Manufacturing industries and construction’ + 1.B ‘Fugitive emissions from fuels’ + 2 ‘In-
dustrial processes and product use’ — 1.A.1 ‘Energy industries’ (other fuels) — 1.A.2 ‘Manufacturing industries and construction’ (other fuels) — 1.A.1
‘Energy industries’ (biomass) — 1.A.2 ‘Manufacturing industries and construction’ (biomass);

o Emissions related to services: 1.A.4.a ‘Commercial/institutional’;

e Emissions related to households: 1.A.4.b ‘Residential’;

o Emissions related to transport: 1.A.3 ‘Transport’ + 1.A.5 ‘Other’;

o Emissions related to agriculture: 3 ‘Agriculture’ + 1.A.4.c ‘Agriculture/forestry/fishing’;

e Emissions related to waste: 5 ‘Waste’ + 1.A.1 ‘Energy industries’ (other fuels) + 1.A.2 ‘Manufacturing industries and construction’ (other fuels) + 1.A.1
‘Energy industries’ (biomass) + 1.A.2 ‘Manufacturing industries and construction’ (biomass).
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creasing over time, indicating the increasing energy-efficiency, as well as the ongoing substitution of heating
and process fuels by renewable energy sources and natural gas;

e The reporting under the UNFCCC (i.e. the national greenhouse gas inventory) does not include ‘grey emissions’,
i.e. emissions from the production of imported goods and energy as well as from the disposal of products abroad.
Switzerland mainly depends on imported energy and the Swiss economy is strongly based on the services sector.
Traditionally, heavy industry is virtually absent in Switzerland due to a lack of local mineral resources. This im-
plies that substantial grey emissions are associated with Switzerland’s imports of goods. In 2011, greenhouse gas
emissions in Switzerland accounted for 13.6 tonnes of CO, equivalents per capita when grey emissions are in-
cluded, i.e. more than a factor of two higher compared to the emissions of 6.4 tonnes of CO, equivalents per cap-
ita based on national emissions only (FOEN, 2011).

Fig. 43 > Evolution of Switzerland’s total greenhouse gas emissions, together with population (left panel), Switzerland’s gross domestic

product, and total energy consumption (right panel), 1990-2015 (relative evolutions with reference year 1990). The respective panels also
show the greenhouse gas emissions per capita, per gross domestic product, and per energy consumption.
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Greenhouse gas emissions related to industry

Fig. 44 shows the relative evolution of Switzerland’s greenhouse gas emissions related to industry°. When compared to
relevant key parameters, the following important observations emerge:

Fig. 44 > Evolution of Switzerland’s greenhouse gas emissions related to industry'®, together with industrial production, Switzerland’s
gross domestic product, and the energy reference area related to industry, 1990-2015 (relative evolutions with reference year 1990). Also
shown are the greenhouse gas emissions related to industry per gross domestic product.
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Despite a substantial increase in Switzerland’s gross domestic product, in industrial production, as well as in the
energy reference area related to industry, greenhouse gas emissions related to industry did not increase and were
15 per cent lower in 2015 compared to 1990;

Accordingly, greenhouse gas emissions related to industry per gross domestic product steadily decreased, by a
total of 42 per cent from 1990 to 2015. This indicates a certain decoupling of economic growth and greenhouse
gas emission.

Greenhouse gas emissions related to services

Fig. 45 shows the relative evolution of Switzerland’s greenhouse gas emissions related to services®. When compared to
relevant key parameters, the following important observations emerge:

Greenhouse gas emissions related to services were mostly driven by the influence of meteorological conditions
(such as heating degree days and solar insolation);

Despite a substantial increase in the energy reference area related to services, as well as in Switzerland’s gross
domestic product, greenhouse gas emissions related to services showed a prolonged decrease (overlain by the
year-to-year variability caused by meteorological conditions);

Accordingly, the greenhouse gas emissions related to services per gross domestic product decreased by 46 per
cent from 1990 to 2015.

Fig. 45 > Evolution of Switzerland’s greenhouse gas emissions related to services'?, together with Switzerland’s gross domestic prod-
uct, the energy reference area related to services, and the heating degree days, 1990-2015 (relative evolutions with reference year 1990).
Also shown are the greenhouse gas emissions related to services per gross domestic product.
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Greenhouse gas emissions related to households

Fig. 46 shows the relative evolution of Switzerland’s greenhouse gas emissions related to households®. When com-
pared to relevant key parameters, the following important observations emerge:

Like the greenhouse gas emissions related to services, greenhouse gas emissions related to households were
strongly driven by meteorological conditions (such as heating degree days and solar insolation);

Apart from the strong influence of meteorological conditions, greenhouse gas emission related to households
showed a decreasing trend, despite the fact that the energy reference area related to households, i.e. the heated or
cooled living space, as well as population were steadily increasing;

Accordingly, greenhouse gas emissions related to households per energy reference area related to households
steadily decreased, thanks to improving insulation standards, the renovation of older buildings, and the increas-
ing replacement of heating fuel by natural gas and renewables (heating pumps, wood, etc.).
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Fig. 46 > Evolution of Switzerland’s greenhouse gas emissions related to households'?, together with the energy reference area related
to households, population, and heating degree days, 1990-2015 (relative evolutions with reference year 1990). Also shown are the
greenhouse gas emissions related to households per energy reference area related to households.
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Greenhouse gas emissions related to transport

Fig. 47 shows the relative evolution of Switzerland’s greenhouse gas emissions related to transport. When compared
to relevant key parameters, the following important observations emerge:

e The vehicle stock of private transport increased by 42 per cent between 1990 and 2015. As the passenger kilo-
metres increased by 33 per cent over the same period, the passenger kilometres per vehicle slightly decreased;

e Greenhouse gas emissions related to private transport increased by 12 per cent between 1990 and the year 2000,
then remained constant until 2008, followed by a decreasing trend. Overall, available data indicated that green-
house gas emission related to private transport per passenger kilometre showed a decreasing trend since about
1996, and were 23 per cent lower in 2015 compared to 1990. This evolution can be explained by technological
progress, i.e. more efficient motors, as well as the increasing use of diesel;

e The vehicle stock of freight transport increased by 56 per cent between 1990 and 2015, predominantly due to an
increase in the number of light commercial vehicles (lighter than 3.5 tonnes);

e While greenhouse gas emission related to freight transport increased by 12 per cent between 1990 and 2015,
greenhouse gas emissions related to freight transport per tonne kilometre decreased by 14 per cent over the same
time period;

e Between 1990 and 2015, the total transport volume of air transport (including passenger and freight on national
and international flights) increased by 126 per cent, with a temporary decrease between 2001 and 2004 as a con-
sequence of the grounding of the national airline and a general crisis in aviation. In contrast to total transport
volume, national transport volume is of minor importance and steadily decreased from 1990 to 2005 and then
remained at around 50 per cent of the transport volume in 1990;

e Greenhouse gas emissions related to air transport generally followed the same evolution as the transport volume,
but thanks to increasing efficiency, the greenhouse gas emissions per transport volume decreased by 33 per cent
between 1990 and 2015.
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Fig. 47 > Evolution of Switzerland’s greenhouse gas emissions related to private transport, freight transport and air transport'?, together
with the vehicle stock and passenger kilometres of private transport, the vehicle stock and tonne kilometres of freight transport, as well
as the total volume transported by air, 1990-2015 (relative evolutions with reference year 1990). Also shown are the greenhouse gas
emissions related to private transport per passenger kilometre, the greenhouse gas emissions related to freight transport per tonne
kilometre, and the greenhouse gas emissions related to air transport per air transport unit (corresponding to one person or 100 kilo-
grams).
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Greenhouse gas emissions related to agriculture

Fig. 48 shows the relative evolution of Switzerland’s greenhouse gas emissions related to agriculture. When compared
to relevant key parameters, the following important observations emerge:

e Greenhouse gas emission related to agriculture decreased by 11 per cent from 1990 to 2015. However, as the
greenhouse gas emission related to agriculture about followed the gross value added, no improvement in the
economic greenhouse gas efficiency (outside the observed variability) can be observed from 1990 to 2015;

e Between 1990 and 2014, the production of foodstuffs increased by 12 per cent, whereby the production of food-
stuffs of plant origin increased and the production of foodstuffs of animal origin decreased. As greenhouse gas
emissions related to agriculture decreased, the greenhouse gas intensity (greenhouse gases emitted per unit of
foodstuff produced) overall decreased. The decrease in greenhouse emissions related to agriculture about fol-
lowed the decrease in the production of foodstuffs of animal origin.

Fig. 48 > Evolution of Switzerland’s greenhouse gas emissions related to agriculture??, together with the gross value added and food-

stuffs produced (total, of plant origin, and of animal origin), 1990-2014/2015 (relative evolutions with reference year 1990). Also shown
are the greenhouse gas emissions related to agriculture per gross value added and per foodstuff produced.
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2.15 Flexibility in accordance with Article 4, paragraphs 6 and 10, of the Convention

2 National circumstances relevant to greenhouse gas emissions and removals

Greenhouse gas emissions related to waste
Fig. 49 shows the relative evolution of Switzerland’s greenhouse gas emissions related to waste!®. When compared to

relevant key parameters, the following important observations emerge:

from waste landfilled in the years to decades before.

Fig. 49 > Evolution of Switzerland’s greenhouse gas emissions related to waste'® (shown are greenhouse gas emissions from waste
incineration and from solid waste disposal sites), together with Switzerland’s gross domestic product, population, and the amount of
waste incinerated and/or landfilled, 1990-2015 (relative evolutions with reference year 1990). Also shown are the greenhouse gas

emissions from waste incineration per amount of waste incinerated.

In concert with the increase in Switzerland’s gross domestic product and population, the amount of incinerated
or landfilled waste steadily increased, by 26 per cent from 1990 to 2015. Notably, Switzerland also imports
waste to run waste incineration plants at full capacity. A contribution to the increasing trend in the amount of in-
cinerated waste also comes from the ban on landfilling of combustible waste since the year 2000;

Greenhouse gas emissions related to the incineration of waste closely followed the amount of waste incinerated,
despite some variations in the fossil share of incinerated waste (in 2015, the incineration of the same amount of
waste led to four per cent lower emissions compared to 1990). Greenhouse gas emissions from landfilled waste
steadily decreased, by 54 per cent from 1990 to 2015. However, the greenhouse gas emissions did not closely
follow to amount of waste deposited, as the major part of greenhouse gas emissions since the year 2000 resulted
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2.15 Flexibility in accordance with Article 4, paragraphs 6 and 10, of the Convention

Switzerland does not request any flexibility or consideration in accordance with Article 4, paragraphs 6 and 10,
Convention.
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3 Greenhouse gas inventory information

3.1 Summary tables

Comprehensive summary tables from Switzerland’s most recent greenhouse gas inventory covering the years 1990 to
2015 are provided in Switzerland’s third biennial report (BR CTF table 1). To further increase transparency, additional
tables which support the descriptive summary in section 3.2 are provided below (Tab. 3 to Tab. 10). All data presented
are consistent with the reporting tables (CRF) and the national inventory report submitted in April 2017 (FOEN, 2017a),
where emissions were calculated using the 2006 IPCC guidelines for national greenhouse gas inventories (IPCC, 2006)
and the global warming potential values according to the Second Assessment Report of the Intergovernmental Panel on
Climate Change (IPCC, 1995) based on the effect of greenhouse gases over a 100-year time horizon®?.

Tab. 3 > Switzerland’s greenhouse gas emissions by sector and gas, 2015. The total in the second last column includes indirect CO>.

CO: | CHi | NO | HFCs | PFCs | SFe | N | "0 Tota
Share
kt CO2¢eq

1 Energy 36'595 | 2865 | 231.3 0.0 0.0 0.0 0.0 5.1 318 | 77.1%
2 Industrial processes and product use 2091 21 49.5 1’5636 57.2 255.8 0.5 105.8 4098 8.5%
3 Agriculture 44.2 4153 1877 0.0 0.0 0.0 0.0 0.0 6’074 | 12.6%
5 Waste 9.9 643.4 193.1 0.0 0.0 0.0 0.0 1.2 847.6 1.8%
6 Other 11.3 0.6 0.5 0.0 0.0 0.0 0.0 1.0 13.5 0.0%
Total (excluding LULUCF) 38’751 | 5086 | 2'352 1’536 57.2 255.8 0.5 113.2 | 48151 | 100.0%
4 LULUCF -980.7 13.3 736 0.0 0.0 0.0 0.0 0.0 -8938 | -1.9%
Total (including LULUCF) 37771 | 5099 2'425 1536 57.2 255.8 05 1132 | 47258 | 98.1%
International aviation bunkers 4902 0.6 40.1 0.0 0.0 0.0 0.0 0.0 4943 10.3%
International marine bunkers 246 0.0 0.2 0.0 0.0 0.0 0.0 0.0 248 0.1%

FOEN (2017a)

Tab. 4 > Switzerland’s greenhouse gas emissions by gas (excluding LULUCF and international bunkers, including emissions from the
sectors 1, 2, 3, 5, and 6), selected years. Also provided are the shares of the different gases in total emissions.

1990 1995 2000 2005

C(l)(zteq Share C(I)(zteq Share C(I)(zteq Share C(;(zteq Share
CO:2 (excluding LULUCF) 44171 82.2% 43423 82.7% 43607 83.0% 45'799 83.3%
CHa (excluding LULUCF) 6102 11.3% 5782 11.0% 5396 10.3% 5307 9.7%
N20 (excluding LULUCF) 2829 5.3% 2'689 51% 2547 4.8% 2438 4.4%
HFCs 0.0 0.0% 2449 0.5% 622.2 1.2% 1064 1.9%
PFCs 116.5 0.2% 17.5 0.0% 49.9 0.1% 441 0.1%
SFs 137.0 0.3% 93.2 0.2% 143.8 0.3% 203.2 0.4%
NF3 0.0 0.0% 0.0 0.0% 0.0 0.0% 0.0 0.0%
Indirect CO2 411.9 0.8% 274.2 0.5% 187.7 0.4% 129.6 0.2%
Total (excluding LULUCF, including indirect CO.) 53'769 100.0% 52525 100.0% 52553 100.0% 54’986 100.0%

2010 2013 2014 2015
C('I)(zteq Share C('I)(zteq Share C('I)(zteq Share COkzteq Share
CO:2 (excluding LULUCF) 45053 82.7% 43202 82.1% 39269 80.6% 38'751 80.5%
CHa (excluding LULUCF) 5'276 9.7% 5119 9.7% 5121 10.5% 5086 10.6%
N20 (excluding LULUCF) 2'496 4.6% 2'385 4.5% 2'400 4.9% 2'352 4.9%
HFCs 1'324 2.4% 1514 2.9% 1527 3.1% 1’536 3.2%

" These global warming potential values are consistently used by Switzerland, i.e. in particular also regarding the definition of the quantified economy-wide
emission reduction target (Annex B.3.4) and for the calculation of the projections of greenhouse gas emissions (chapter 5).
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PFCs 64.5 0.1% 51.9 0.1% 44.0 0.1% 57.2 0.1%
SFs 148.0 0.3% 252.5 0.5% 258.8 0.5% 255.8 0.5%
NF3 8.5 0.0% 0.1 0.0% 04 0.0% 0.5 0.0%
Indirect CO2 123.4 0.2% 119.9 0.2% 119.6 0.2% 1132 0.2%
Total (excluding LULUCF, including indirect CO) 54'493 100.0% 52'643 100.0% 48'740 100.0% 48'151 100.0%

FOEN (2017a)

Tab. 5 > Switzerland’s greenhouse gas emissions by gas (excluding international bunkers, including emissions from the sectors 1, 2,
3,4, 5, and 6), 1990-2015. Also indicated are the relative changes in emissions in 2015 relative to 1990 (last column). In 1990, there were
virtually no emissions of HFCs and no emissions of NF3, therefore the relative increases are not indicated for these gases (for absolute
changes see Fig. 53).

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998

kt COzeq

CO: (excluding net CO; from LULUCF) 44171 46196 46'025 43'605 42'669 43423 44'153 43043 44'608
CO:2 (including net CO2 from LULUCF) 43776 42123 42'206 39'521 40'392 39647 39071 39'655 42’531
CHs (excluding CH4 from LULUCF) 6102 6’036 5953 5'844 5791 5782 5743 5'601 5'532
CHs (including CH4 from LULUCF) 6'132 6'053 5'969 5'859 5'809 5802 5761 5633 5549
N20 (excluding N2O from LULUCF) 2'829 2825 2'795 2'730 2702 2'689 2'685 2'591 2'587
N20 (including N20O from LULUCF) 2916 2903 2872 2808 2782 2711 2'765 2'681 2'667
HFCs 0.0 1.6 15.6 326 81.1 244.9 296.1 360.0 454.2
PFCs 116.5 98.5 80.6 347 20.9 175 204 21.0 23.8

SFs 137.0 139.2 141.4 120.5 106.9 93.2 90.1 124.2 152.6
NF3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Indirect CO: 411.9 385.7 357.5 3246 295.6 274.2 253.5 234.7 2135
Total (excluding LULUCF, including indirect CO,) 53'769 55'681 55'368 52’691 51'667 52'525 53'242 51'975 | 53’570
Total (including LULUCF, including indirect CO2) 53’490 51’704 | 51°643 48'700 | 49'488 48'849 48'257 | 48'709 51’591

1999 2000 2001 2002 2003 2004 2005 2006 2007

kt COzeq

CO:2 (excluding net CO, from LULUCF) 44430 43607 45070 43445 44658 45238 45'799 45'380 43388
CO:z (including net CO2 from LULUCF) 42'498 48'532 44°448 41°080 42'671 42'478 43474 45'928 43123
CHs (excluding CH4 from LULUCF) 5430 5'396 5435 5401 5323 5291 5307 5321 5301
CHs (including CH4 from LULUCF) 5444 5411 5450 5420 5343 5305 5321 5336 5317
N20 (excluding N2O from LULUCF) 2'552 2547 2'561 2537 2489 2447 2438 2437 2461
N20 (including N2O from LULUCF) 2629 2'624 2'638 2'618 2'570 2'523 2'516 2’517 2'541
HFCs 527.5 622.2 719.7 798.2 892.8 1014 1064 1111 1'186
PFCs 25.6 49.9 27.8 328 61.6 65.2 441 514 49.0
SFe 139.9 143.8 144.8 158.4 164.6 186.1 203.2 185.6 171.6
NF3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Indirect CO 198.8 187.7 177.5 163.2 150.1 135.4 129.6 127.9 123.2
Total (excluding LULUCF, including indirect CO) 53’303 52’553 54’136 52’536 53'740 54'377 54’986 54’614 | 52’680
Total (including LULUCF, including indirect CO,) 51'463 57’571 53606 50’270 51’853 51’707 52'752 55'257 52’511

2008 2009 2010 2011 2012 2013 2014 2015 Change

kt CO2eq 123(1) sto
CO: (excluding net CO; from LULUCF) 44'708 43538 45053 40993 42'259 43202 39'269 38'751 -12.3%
CO: (including net CO2 from LULUCF) 43'594 41745 43713 40049 40913 42'040 38'346 37771 -13.7%
CHa (excluding CH4 from LULUCF) 5379 5295 5276 5217 5179 5119 5121 5'086 -16.7%
CHs (including CHs from LULUCF) 5392 5309 5289 5232 5193 5132 5134 5099 -16.8%
N20 (excluding N2O from LULUCF) 2484 2448 2'496 2440 2423 2385 2'400 2352 -16.9%
N20 (including N2O from LULUCF) 2'561 2523 2570 2’515 2'496 2'460 2475 2425 -16.8%
HFCs 1'236 1'247 1324 1'406 1'486 1514 1’527 1’536  |See caption
PFCs 57.8 62.9 64.5 67.7 713 51.9 440 57.2 -50.9%
SFs 222.2 179.6 148.0 159.5 208.9 252.5 258.8 255.8 86.7%
NF3 0.1 5.1 8.5 6.2 04 0.1 04 0.5  [See caption
Indirect CO; 124.0 1233 1234 1226 120.7 119.9 119.6 113.2 -72.5%
Total (excluding LULUCF, including indirect CO) 54211 52'899 54’493 50412 51°748 52’643 48’740 48151 | -10.4%
Total (including LULUCF, including indirect CO) 53187 51195 53'240 49’558 50°489 51’570 47904 47258 | -11.7%

FOEN (2017a)
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Tab. 6 > Switzerland’s greenhouse gas emissions by sector (excluding LULUCF and international bunkers), selected years. Also indicat-
ed are the shares of the different sectors and source categories in total greenhouse gas emissions.

1990 1995 2000 2005

kt COzeq Share kt COzeq Share kt COzeq Share kt COzeq Share

1 Energy 41'846 77.8% 41’878 79.7% 42171 80.2% 44'006 80.0%
1A1 Energy industries 2'519 4.7% 2'643 5.0% 3172 6.0% 3816 6.9%
1A2 Manufacturing industries and construction 6'453 12.0% 6'206 11.8% 5928 11.3% 6’000 10.9%
1A3 Transport 14'660 27.3% 14'266 27.2% 15'930 30.3% 15’860 28.8%
1A4 Other sectors 17'632 32.8% 18171 34.6% 16'630 31.6% 17'879 32.5%
1A5 Other (military) 219.8 0.4% 163.0 0.3% 151.3 0.3% 138.9 0.3%
1B Fugitive emissions from oil and natural gas 362.1 0.7% 429.9 0.8% 359.0 0.7% 312.8 0.6%
2 Industrial processes and product use 3585 6.7% 2922 5.6% 3139 6.0% 3795 6.9%
3 Agriculture 6'780 12.6% 6'489 12.4% 6108 11.6% 6'078 11.1%
5 Waste 1133 2.1% 949.7 1.8% 934.3 1.8% 963.9 1.8%
6 Other 12.2 0.0% 12.1 0.0% 12.9 0.0% 13.5 0.0%
Indirect CO2 411.9 0.8% 274.2 0.5% 187.7 0.4% 129.6 0.3%
from 1 Energy 43.7 0.1% 27.6 0.1% 17.0 0.0% 13.2 0.0%
from 2 Industrial processes and product use 365.1 0.7% 2439 0.5% 167.9 0.3% 113.9 0.2%
from 5 Waste 20 0.0% 1.7 0.0% 1.6 0.0% 14 0.0%
from 6 Other 1.0 0.0% 1.0 0.0% 1.1 0.0% 1.2 0.0%

Total (excluding LULUCF, including indirect CO2) 53'769 100.0% 52525 100.0% 52’553 100.0% 54’986 100.0%

2010 2013 2014 2015

kt COzeq Share kt COzeq Share kt CO2¢eq Share kt CO2¢q Share

1 Energy 43218 79.3% 41489 78.8% 37464 76.9% 37113 77.1%
1A1 Energy industries 3847 7.1% 3737 7.1% 3'609 7.4% 3279 6.8%
1A2 Manufacturing industries and construction 51832 10.7% 5500 10.4% 5108 10.5% 4989 10.4%
1A3 Transport 16'336 30.0% 16184 30.7% 16'075 33.0% 15’338 31.9%
1A4 Other sectors 16'785 30.8% 15697 29.8% 12'303 25.2% 13151 27.3%
1A5 Other (military) 137.5 0.3% 133.6 0.3% 138.9 0.3% 135.4 0.3%
1B Fugitive emissions from oil and natural gas 281.6 0.5% 238.6 0.5% 230.3 0.5% 2213 0.5%
2 Industrial processes and product use 4022 7.4% 4096 7.8% 4140 8.5% 3992 8.3%
3 Agriculture 6213 11.4% 6'060 11.5% 6150 12.6% 6'074 12.6%
5 Waste 903.8 1.7% 864.0 1.6% 854.8 1.8% 846.5 1.8%
6 Other 124 0.0% 14.4 0.0% 115 0.0% 125 0.0%
Indirect CO» 123.4 0.2% 119.9 0.2% 119.6 0.2% 1132 0.2%
from 1 Energy 11.1 0.0% 11.0 0.0% 10.8 0.0% 5.1 0.0%
from 2 Industrial processes and product use 110.1 0.2% 106.4 0.2% 106.6 0.2% 105.8 0.2%
from 5 Waste 1.3 0.0% 1.2 0.0% 1.2 0.0% 1.2 0.0%
from 6 Other 1.0 0.0% 1.2 0.0% 1.0 0.0% 1.0 0.0%

Total (excluding LULUCF, including indirect CO) 54'493 100.0% 52'643 100.0% 48'740 100.0% 48'151 100.0%

FOEN (2017a)
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Tab. 7 > Greenhouse gas emissions and removals in different sectors and source categories (excluding international bunkers), 1990-
2015. Also indicated are the relative changes in emissions in 2015 relative to 1990 (last column).

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998
kt COzeq
1 Energy 41'846 44'279 44'269 42'086 40'967 41'878 42'792 41'825 43'383
1A1 Enerqgy industries 2519 2802 2'895 2563 2'605 2643 2861 2'861 3224
1A2 Manufacturing industries and construction 6'453 6'735 6'273 6'101 6'038 6'206 6'004 5922 6'113
1A3 Transport 14'660 15'150 15'471 14'400 14'584 14'266 14'325 14'879 15'088
1A4 Other sectors 17632 18'990 19023 18'409 17127 18171 19021 17'586 18'400
1A5 Other (military) 219.8 202.4 194.1 185.9 180.4 163.0 152.1 162.1 161.1
1B Fugitive emissions from oil and natural gas 362.1 399.6 4124 427.2 4331 429.9 429.9 4145 397.8
2 Industrial processes and product use 3585 3212 3050 2'738 2933 2922 2'793 2'706 2821
3 Agriculture 6'780 6'744 6'629 6'527 6'513 6'489 6'446 6'261 6218
5 Waste 1133 1048 1051 1003 946.2 949.7 945.5 936.4 9234
6 Other 12.2 12.2 12.2 12.2 12.1 12.1 12.1 12.0 11.0
Indirect CO 411.9 385.7 357.5 324.6 295.6 274.2 2535 234.7 2135
from 1 Energy 43.7 46.0 45.3 401 29.5 276 275 26.3 23.2
from 2 Industrial processes and product use 365.1 336.7 309.1 281.7 263.3 2439 223.3 205.8 187.7
from 5 Waste 2.0 2.0 1.9 1.9 1.7 17 1.6 1.6 1.6
from 6 Other 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.9
Total (excluding LULUCF, including indirect CO,) 53'769 55’681 55’368 52’691 51°667 52’525 53'242 51’975 53’570
4 LULUCF -278.7 -3978 -3725 -3'990 -2'179 -3676 -4'984 -3'266 -1'980
Total (including LULUCF, including indirect CO2) 53'490 51'704 51643 48'700 49'488 48'849 48'257 48'709 51’591
1999 2000 2001 2002 2003 2004 2005 2006 2007
kt CO2¢eq
1 Energy 43171 42171 43'586 41978 43200 43'561 44’006 43612 41’578
1A1 Enerqgy industries 3249 3172 3314 3390 3387 3682 3816 4032 3719
1A2 Manufacturing industries and construction 5972 5928 6'183 5730 5849 5989 6'000 6'169 5981
1A3 Transport 15'696 15'930 15'631 15'555 15'722 15'800 15'860 15'975 16'299
1A4 Other sectors 17728 16'630 17'964 16'816 17'785 17'650 17'879 17°002 15163
1A5 Other (military) 146.9 151.3 148.6 154.7 140.3 129.0 138.9 142.9 135.8
1B Fugitive emissions from oil and natural gas 380.1 359.0 346.2 332.0 316.2 310.2 3128 291.2 279.7
2 Industrial processes and product use 2'884 3139 3239 3273 3364 3658 3795 3785 3848
3 Agriculture 6'124 6'108 6'170 6'136 6'059 6'036 6'078 6'112 6'168
5 Waste 9121 934.3 949.5 973.1 952.8 972.0 963.9 964.6 949.2
6 Other 12.3 12.9 13.8 12.9 14.0 13.9 13.5 12.5 13.8
Indirect CO 198.8 187.7 1775 163.2 150.1 135.4 129.6 1279 1232
from 1 Energy 17.7 17.0 17.3 15.1 14.4 14.0 13.2 13.5 12.4
from 2 Industrial processes and product use 178.5 167.9 157.5 145.5 1331 118.7 113.9 111.9 108.2
from 5 Waste 16 16 1.6 15 15 14 1.4 1.4 14
from 6 Other 1.1 1.1 1.2 1.1 1.2 12 1.2 11 1.2
Total (excluding LULUCF, including indirect CO,) 53’303 52’553 54’136 52’536 53'740 54'377 54’986 54’614 52’680
4 LULUCF -1'839 5017.7 -530 -2'266.1 | -1'886 -2'670 2234 643.2 -169
Total (including LULUCF, including indirect CO2) 51'463 57’571 53'606 50'270 51'853 51'707 52'752 55'257 52'511
2008 2009 2010 2011 2012 2013 2014 2015 Change
kt COzeq 1332 5t°
1 Energy 42943 41'844 43218 39162 40'552 41'489 37464 37113 | -11.3%
1A1 Energy industries 3837 3674 3847 3598 3641 3737 3'609 3279 30.1%
1A2 Manufacturing industries and construction 6'025 5717 5832 5389 5397 5500 5108 4989 -22.7%
1A3 Transport 16'650 16'446 16'336 16'155 16'273 16184 16'075 15'338 4.6%
1A4 Other sectors 16'025 15'607 16'785 13610 14'850 15'697 12'303 13'151 —-25.4%
1A5 Other (military) 130.7 132.7 1375 124.8 132.6 133.6 138.9 135.4 -38.4%
1B Fugitive emissions from oil and natural gas 275.5 268.6 281.6 285.5 260.1 238.6 230.3 221.3 -38.9%
2 Industrial processes and product use 3924 3811 4022 4064 4'066 4'096 4140 3992 11.3%
3 Agriculture 6273 6'194 6213 6'159 6'126 6'060 6'150 6'074 -10.4%
5 Waste 933.0 914.7 903.8 890.3 868.5 864.0 854.8 846.5 -25.3%
6 Other 13.0 12.6 12.4 13.4 14.0 14.4 1.5 12.5 2.0%
Indirect CO 124.0 123.3 1234 1226 120.7 119.9 119.6 113.2 -72.5%
from 1 Energy 12.5 12.0 11.1 10.8 9.6 11.0 10.8 5.1 -88.2%
from 2 Industrial processes and product use 108.9 109.0 1101 1094 108.7 106.4 106.6 105.8 -71.0%
from 5 Waste 14 1.3 1.3 1.2 1.2 12 1.2 1.2 —41.2%
from 6 Other 1.1 1.1 1.0 1.1 1.2 1.2 1.0 1.0 0.0%
Total (excluding LULUCF, including indirect CO>) 54'211 52’899 54’493 50°412 51'748 52'643 48'740 48151 -10.4%
4 LULUCF -1'024 -1'705 -1'253 -854 -1'260 -1'073 -835.7 -893.8 | 220.7%
Total (including LULUCF, including indirect CO2) 53'187 51'195 53240 49'558 50'489 51’570 47904 47258 | -11.7%

FOEN (2017a)
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Tab. 8 > Emissions of precursor gases and SO (excluding emissions from LULUCF), 1990—2015.
1990 \ 1991 \ 1992 \ 1993 \ 1994 \ 1995 \ 1996 \ 1997 \ 1998 | 1999 | 2000 | 2001 | 2002

kt
NO, 1434 | 1410 | 1344 [ 1230 | 1216 | 1179 [ 1139 | 1100 | 1095 | 1092 | 1068 | 1035 97.1
co 7978 | 7634 | 7109 | 6255 | 5746 | 5330 | 5142 | 4850 | 4649 | 4520 | 4256 | 4049 | 377.3
NMVOC 2980 | 2804 | 2604 | 2333 | 2131 | 1970 | 1845 | 1728 | 159.8 | 150.9 | 1422 | 1341 | 1237
S0 39.7 36.4 33.0 265 273 259 254 234 222 16.7 15.3 18.0 15.5
2003 \ 2004 \ 2005 \ 2006 \ 2007 \ 2008 \ 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

kt
NOx 95.2 935 92.9 89.7 86.6 84.7 79.1 771 723 722 715 67.3 63.2
co 3659 | 3475 | 3309 | 3064 | 2873 | 2763 | 2596 | 2488 | 2275 | 2202 | 2125 | 1945 | 1852
NMVOC 1153 | 1062 | 1019 97.9 93.9 924 89.7 88.0 85.2 835 82.0 79.9 71.3
S0, 15.0 14.9 15.1 13.7 11.6 11.8 9.9 10.4 8.6 8.8 8.6 7.8 6.6

FOEN (2017a)

Tab. 9 > Emissions of precursor gases and SO by sector, 2015. The total includes emissions from LULUCF.

NO« co NMvOC S0,
kt

1 Energy 59.23 176.98 22.20 5.89
2 Industrial processes and product use 0.30 5.55 48.71 0.65
3 Agriculture 3.15 NO 3.90 NO
4 LULUCF 0.02 0.68 95.52 NE
5 Waste 0.38 2.00 242 0.10
6 Other 0.08 0.68 0.11 0.01
Total 63.17 185.89 172.86 6.64
NE, not estimated; NO, not occurring
FOEN (2017a)

Tab. 10 > Net emissions (positive) and removals (negative) for activities under Article 3, paragraphs 3 and 4, of the Kyoto Protocol,
1990-2015. As also noted in BR CTF table 4(a)ll, the values for deforestation under Article 3.3 correspond to the values provided in e.g.
Table E-7 of Switzerland’s National Inventory Report submitted on 13 April 2017. These values do not completely agree with the respec-
tive values of the reporting tables (CRF) submitted at the same time (in the reporting tables, ‘lossN20 (from LUC)’ is erroneously miss-
ing, see also Table 11-1 on page 484 of Switzerland’s National Inventory Report submitted on 13 April 2017).

1990 \ 1991 \ 1992 \ 1993 | 1994 | 1995 | 1996 | 1997 | 1998
Net emissions/removals (kt CO.eq)

Greenhouse gas source and sink activities

A Article 3.3 activities 90.3 90.2 89.7 91.3 101.7 107.9 109.2 111.9 122.2
Afforestation/reforestation -25 -4.9 -7.2 -9.3 =111 -12.2 -13.2 -14.0 -14.6
Deforestation 92.8 95.0 96.9 100.7 112.8 120.1 1224 125.8 136.8

B Article 3.4 activities -1'554 | -4'677 | -4217 | -4'554 | -3'325 | -4153 | -5'557 | -3'836 | -3'005
Forest management -324 -3735 | -3442 | -3924 | -2848 | -3592 | -5160 | -3522 | -2'581
Harvested wood products -1231 | -9417 | -7743 | -630.5 | -477.3 | -560.9 | -396.1 | -313.8 | -4235

1999 | 2000 | 2001 | 2002 [ 2003 | 2004 | 2005 | 2006 [ 2007

Greenhouse gas source and sink activities —
Net emissions/removals (kt COzeq)

A Article 3.3 activities 123.2 124.0 123.9 124.4 125.3 126.0 118.7 114.7 96.9
Afforestation -15.2 -15.8 -16.4 -17.0 -17.7 -18.3 -19.1 -19.9 -20.7
Deforestation 138.4 139.8 140.3 141.5 142.9 144.2 137.8 134.6 117.5

B Article 3.4 activities -3"129 4’526 -1770 | -3'160 | -3'039 | -2'946 | -3'114 -715 -561
Forest management -2'650 5361 =193 | 2717 | -2599 | -2'309 | -2'351 -89.6 170.0
Harvested wood products -479.0 | -8345 | -577.0 | —4425 | —440.7 | -636.7 | -763.1 | -625.8 | -730.7

2008 | 2009 [ 2010 | 2011 | 2012 [ 2013 [ 2014 | 2015

Greenhouse gas source and sink activities —
Net emissions/removals (kt CO2eq)

AArticle 3.3 activities 733 | 1179 | 1308 | 1330 | 1340 | 1330 | 1332 | 1357
Afforestation 214 | 20 | 206 | 188 | -184 | 174 | 153 | -167
Deforestation 947 | 1398 | 1514 | 1518 | 1523 | 1504 | 1485 | 1524

B Article 3.4 activities 1693 | -2'539 | -2'515 | 1184 | -2'521 | —2'484 | -1078 | —-2'536
Forest management —1165 | -2169 | -2103 | -9266 | -2353 | 21323 | -972 | 2467
Harvested wood products 5282 | -3704 | -4113 | -2577 | -167.7 | 1609 | -106.0 | -69.5

FOEN (2017a)
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3.2 Descriptive summary

3.2.1 Aggregate greenhouse gas emissions

Switzerland’s total greenhouse gas emissions (excluding LULUCF and international bunkers, including indirect CO,)
were 48.151 million tonnes of CO; equivalents in 2015 (Tab. 3), corresponding to 5.8 tonnes of CO, equivalents per
capita. Between 1990 and 2015, total greenhouse gas emissions (excluding LULUCF) were mostly modulated by year-
to-year changes in meteorological conditions which drive the amount of fuel needed for heating purposes (Fig. 50). This
resulted in minimum emissions of 89.6 per cent in 2015 and maximum emissions of 103.6 per cent in 1991, relative to
1990. However, for the last years, a slightly decreasing trend superimposed the variations from meteorological condi-
tions. Overall, total greenhouse gas emissions evolved largely in parallel with the emissions of CO;between 1990 and
2015, since CO;, persistently constituted the major contributor and since the decrease of CH4 and N,O emissions was
about offset by the increase of emissions of F-gases (section 3.2.2, Tab. 4, Fig. 52 and Fig. 53) in terms of CO, equiva-
lents.

Fig. 50 > Switzerland’s total greenhouse gas emissions (excluding LULUCF and international bunkers, including emissions from the
sectors 1, 2, 3, 5, and 6, including indirect CO), 1990-2015. Left: Subdivided by gas. Right: Subdivided by sector.
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3.2.2 Emission trends by greenhouse gas

The relative contributions of the different gases (CO,, CH4, N2O, HFCs, PFCs, SFg, NF3, and indirect CO,) to total
greenhouse gas emissions in the year 2015 are shown in Fig. 51.

Broken down by gas, the trends in greenhouse gas emissions in Switzerland, from 1990 to 2015, were as follows
(Tab. 4, Tab. 5, Fig. 52 and Fig. 53):

CO; was the dominant contributor gas over the full time period (Fig. 50). In 2015, emissions of CO; (not includ-
ing indirect CO,) amounted to 38.751 million tonnes (4.7 tonnes per capita), corresponding to a share of 80.5 per
cent in total greenhouse gas emissions (Fig. 51). CO, emissions primarily stem from fuel combustion activities,
followed by emissions from industrial processes (mainly cement production);

CH, accounted for a share of 10.6 per cent in total greenhouse gas emissions in 2015 (Fig. 51). Between 1990
and 2015, CH, emissions decreased by 16.7 per cent. This decrease is mainly attributable to reduced emissions
from agriculture, where a reduction of livestock entailed less emissions from enteric fermentation. However, re-
duced CH4 emissions from the energy and waste sectors also contribute to the observed decreasing trend in total
CH,4 emissions. Particularly noteworthy is a change in waste legislation banning inputs into solid waste disposal
sites as of the year 2000 (section 4.8.2), leading to further decreasing CH4 emissions from waste disposal sites;

N20 accounted for a share of 4.9 per cent in total greenhouse gas emissions in 2015 (Fig. 51). Between 1990 and
2015, total N,O emissions decreased by 16.9 per cent as N,O emissions from manure management and agricul-
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tural soils declined in concert with CH4 emissions due to decreasing livestock populations and decreasing use of
fertiliser;

Emissions of CH4 and N2O originated mainly from sector 3 Agriculture’;
All emissions of F-gases are attributed by definition to sector 2 ‘Industrial processes and product use’;

F-gases increased their share in total greenhouse gas emissions from 0.5 per cent in 1990 to 3.8 per cent in 2015
(Fig. 51, Tab. 4). HFC emissions have substantially increased compared to 1990, because HFCs were introduced
as substitutes for CFCs. In contrast, PFC emissions were 50.9 per cent lower in 2015 compared to 1990. In 2015,
SFe emissions were 86.7 per cent higher compared to 1990, with relatively large year-to-year fluctuations. Emis-
sions of NF3; were of minor importance over the full time period,;

Net CO, emissions/removals from LULUCF also showed considerable year-to-year variability, as heavy storms
in 1990 and 1999 (‘Lothar’) and other factors had a large influence on the wood harvesting and tree mortality
rates in forests. From 1990 to 2015, wood harvesting generally increased but was still exceeded by the growth of
the living biomass pool. Overall, a reduction in net removals within the land use, land-use change and forestry
sector is observed between 1990 and 2015 (Fig. 56);

Indirect CO, emissions resulting from the atmospheric oxidation of NMVOC and CO emissions show a decreas-
ing trend, which is mainly due to the implementation of post-combustion facilities and reductions of emissions
from solvent use. However, indirect CO, emissions are of minor importance over the full time period from 1990
to 2015 (see section 3.2.4 for details about the evolution of emissions of precursor gases and the calculation of
the related indirect CO; emissions).

Fig. 51 > Contribution of individual gases to Switzerland’s total greenhouse gas emissions (excluding LULUCF and international bun-
kers, including emissions from the sectors 1, 2, 3, 5, and 6, including indirect CO2), 2015.

SFe, 0.5%
NF3, 0.0%
Indirect CO,, 0.2%
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CH,. 10.6%
~-CO0,, 80.5%

Total emissions 2015 (including indirect CO.): 48151 kt CO.eq (=100%)

FOEN (2017a)

Fig. 52 > Left: Relative trends in emissions of the greenhouse gases CO2, CH4, N20, and indirect CO2 (excluding LULUCF and interna-

tional

bunkers, including emissions from the sectors 1, 2, 3, 5, and 6), 1990-2015. The increase of emissions of F-gases, which amounts

to more than a factor of seven in 2015 relative to 1990, is shown in Fig. 53. However, F-gases are included in the total. Right: Relative
contributions of CO2, CHs, N20, F-gases, and indirect CO2 to the total emissions in the years 1990 and 2015 (see also Fig. 51).
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Fig. 53 > Absolute changes in emissions of HFCs, PFCs, SFs, and NF3 in Switzerland, 1990-2015. NF3; emissions are hardly visible (due
to values close to zero, see Tab. 5).
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3.2.3 Emission trends by sources and sinks

In the following, details about Switzerland’s greenhouse gas emissions (and removals) by the different sectors are
provided (Fig. 50 to Fig. 56, Tab. 6 and Tab. 7).

Sector 1 ‘Energy’

Sector 1 ‘Energy’ represents the major source of greenhouse gases in Switzerland (77.1 per cent of total emissions in
2015); thus, the respective tables and figures also distinguish source categories (LAl to 1A5 and 1B). The following
characteristics are noteworthy:

e Despite differing trends in the source categories, the overall emissions from sector 1 ‘Energy’ remained at a rela-
tively constant level since 1990 (Fig. 55), with some fluctuations mainly caused by year-to-year variations in
meteorological conditions;

e In 2015, more than 93 per cent of Switzerland’s electric power was generated by hydroelectric and nuclear pow-
er plants (Table 24 in SFOE, 2017a). Therefore, source category 1A1 ‘Energy industries’ plays a minor role (8.8
per cent of total emissions from sector 1 ‘Energy’ in 2015) and represents waste incineration plants rather than
classical thermal power stations. While overall emissions from source category 1Al ‘Energy industries’ have in-
creased by 30.1 per cent since 1990, fluctuations are caused by varying combustion activities in the petroleum
refinery industry, waste incineration and new installations for district heating;

e Emissions from source category 1A2 ‘Manufacturing industries and construction’ contributed 13.4 per cent to
total emissions from sector 1 ‘Energy’ in 2015. Emissions from this source category generally show a decreasing
trend and were 22.7 per cent lower in 2015 compared to 1990. The decreasing emissions mainly result from a
switch in fuel consumption from other bituminous coal and residual fuel oil (i.e. fuels with relatively high emis-
sion factors) to other fossil fuels, natural gas, lignite and biomass (i.e. fuels with relatively low emission factors).
For instance, the consumption of other bituminous coal in source category 1A2 ‘Manufacturing industries and
construction’ decreased by about 86 per cent since 1990, while the consumption of natural gas more than dou-
bled. At the same time, the production in some industry branches substantially decreased (e.g. iron and alumini-
um production, cellulose and paper production), while it increased or remained about constant in other industry
branches (e.g. steel production, food industry, fibreboard production);

e Emissions from source category 1A3 ‘Transport’ (41.3 per cent of total emissions from sector 1 ‘Energy’ in
2015) increased by 4.6 per cent from 1990 to 2015. Fluctuations indicate a fairly strong correlation between
emissions and the economic development, as well as a dependency on the exchange rate between the Euro and
the Swiss franc leading to more or less ‘fuel tourism’ (see also section 2.6 for further discussions);

e Emissions from source category 1A4 ‘Other sectors’ (35.4 per cent of total emission from sector 1 ‘Energy’ in
2015) result from the use of fossil fuels by residential and commercial buildings. Year-to-year variations reflect
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the impact of meteorological conditions on heating demand. Indeed, emissions show a strong correlation with
the number of heating degree days, an index for cold weather conditions. Throughout the record, emissions gen-
erally increased when heating degree days increased and vice versa. From 1990 to 2015, the number of buildings
and apartments increased, as well as the average floor space per person and workplace, resulting in a substantial
increase of the total area heated. However, over the same period various policies and measures led to higher
standards for insulation and to more efficient combustion equipment for both new and renovated buildings,
which more than compensate for the emissions from the additional area heated (see section 2.10). Overall, emis-
sions from source category 1A4 ‘Other sectors’ decreased and were 25.4 per cent lower in 2015 compared to
1990;

e Source category 1A5 ‘Other’ covers greenhouse gas emissions from non-road military vehicles including mili-
tary aviation (0.4 per cent of total emissions from sector 1 ‘Energy’ in 2015). Emissions decreased steadily dur-
ing the 1990s, due to decreased use of military vehicles and aircrafts. Since 2004 they stabilised at about 60 per
cent of the emissions in 1990;

e Emissions from category 1B ‘Fugitive emissions from oil and natural gas’ (0.6 per cent of total emissions from
sector 1 ‘Energy’) are dominated by emissions from transmission and distribution of natural gas. While the natu-
ral gas net as well as the amount of gas consumed increased substantially since 1990, emissions from category
1B ‘Fugitive emissions from oil and natural gas’ decreased thanks to the gradual replacement of cast-iron pipes
with polyethylene pipes. In 2015, emissions were 38.9 per cent lower compared to 1990.

Sector 2 ‘Industrial processes and product use’

Overall, emissions from sector 2 ‘Industrial processes and product use’ showed a decreasing trend in the 1990s and a
rebound between 1998 and 2015 (Fig. 54). While — mainly driven by economic development in the respective sectors —
CO; and N2O emissions decreased from 1990 to about 1998, remaining about constant thereafter, increasing emissions
of F-gases (mainly HFCs) led to a subsequent increase of total greenhouse gas emissions from sector 2 ‘Industrial
processes and product use’ to current emissions of roughly 11 per cent higher compared to 1990. The sector’s share in
total greenhouse gas emissions was 8.3 per cent in 2015 (Tab. 6).

Sector 3 ‘Agriculture’

Sector 3 ‘Agriculture’ is characterised by CH4 emissions from enteric fermentation and manure management, as well as
by N.O emissions from agricultural soils and manure management. Overall, CO; equivalent emissions decreased by
about 10 per cent from 1990 to 2004 and remained about constant thereafter (Fig. 54). The main drivers of this trend are
declining livestock (cattle and swine) and reduced fertiliser use. Sector 3 ‘Agriculture’ contributed 12.6 per cent to total
greenhouse gas emissions in 2015 (Tab. 6).

Sector 4 ‘Land use, land-use change and forestry’ (LULUCF)

Fig. 56 shows net emissions and removals from sector 4 ‘Land use, land-use change and forestry’ (LULUCF) in Swit-
zerland, which are dominated by biomass dynamics in forests. Throughout the period 1990-2015, except for 2000 and
2006, the removals in the land use, land-use change and forestry sector were higher than the emissions. However, a
strong year-to-year variation is evident. The reason for the positive value in 2000 is the winter storm ‘Lothar’ at the end
of 1999 which caused great damages in the forest stands and led to increased harvesting. In 2015, the land use, land-use
change and forestry sector was a net CO; sink of 1.9 per cent of total greenhouse gas emissions (Tab. 3). For the target
under the Kyoto Protocol, Switzerland accounts for afforestation and deforestation under Article 3.3 as well as for forest
management under Article 3.4 (see Annex B.3.5). The respective net emissions and removals are provided in Tab. 10.

Sector 5 *Waste’

Sector 5 ‘Waste’ contributed 1.8 per cent to total greenhouse gas emissions in 2015 (Tab. 3). Overall, emissions de-
creased by 25.3 per cent since 1990 (Fig. 54), however, the different source categories within the sector showed a
divergent evolution. Emissions from solid waste disposal sites decreased by more than 50 per cent since 1990, as
Switzerland continuously increased the share of municipal solid waste incinerated in waste incineration plants. Moreo-
ver, since the year 2000, further emission reductions have been induced by a change in legislation completely banning
the disposal of combustible municipal solid wastes on solid waste disposal sites. In contrast, emissions from biological
treatment of solid waste increased by more than a factor of three since 1990, as the amount of composted organic waste
and the number of biogas facilities increased. Emissions from wastewater treatment and discharge steadily increased
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since 1990, closely related to the increase in population. Finally, emissions from incineration and open burning of waste
reported in sector 5 ‘Waste’ show a decreasing trend since 1990. However, the vast majority of emissions from incin-
eration of waste are not reported in sector 5 ‘Waste’, but in sector 1 ‘Energy’. Taken together, waste-related emissions
(including emissions from waste management activities reported in sector 5 ‘Waste’, as well as in the source categories
1A ‘Energy industries’ and 3D ‘Agricultural soils’) increased by 26.9 per cent since 1990 (data not shown in Fig. 54;
see also Fig. 7-3 and 7-4 in Switzerland’s national inventory report; FOEN, 2017a).

Sector 6 *Other’

Sector 6 ‘Other’ covers emissions from fire damage in buildings and motor vehicles. The contribution to total green-
house gas emissions in 2015 was 0.03 per cent (Tab. 3); the sector is, thus, of minor importance. These emissions, as
well as the indirect CO, emissions from sector 6, are not accounted for in the framework of Switzerland’s emission
reduction commitment (Annex B.3.3). However, in agreement with the BR CTF tables, total emissions shown in the
tables of this chapter include emissions from sector 6.

Fig. 54 > Relative trends in greenhouse gas emissions in the main sectors, 1990-2015. For the relative trend of indirect CO2 emissions
(partly invisible in this figure) see also Fig. 52.
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Fig. 55 > Relative emission trends in sector 1 ‘Energy’ and its source categories (excluding indirect CO2), 1990-2015.
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Fig. 56 > Net greenhouse gas balance of sector 4 ‘Land use, land-use change and forestry’ (LULUCF), 1990-2015. Positive values refer
to emissions, negative values to removals. The contributions of CHs and N20 are very small compared to CO2.
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3.2.4 Emission trends of precursor gases and SO2

Emission trends of precursor gases showed a very pronounced decline since 1990 (Tab. 8 and Fig. 57). By 2015, emis-
sions of the air pollutants NOy, CO, NMVOC, and SO, were between 17 and 44 per cent of the emissions in 1990,
owing to a strict air pollution control policy implementing emission reduction measures. The main reduction measures
were abatement of exhaust emissions from road vehicles and stationary combustion equipment, taxation of solvents and
sulphured fuels, and voluntary agreements with industry sectors (FOEN, 2010; Swiss Confederation, 1985; Swiss
Confederation, 1997).

In 2015, sector 1 ‘Energy’ was by far the largest source of precursor gases (Tab. 9), with the only exception being
NMVOC, where sector 2 ‘Industrial processes and product use’ and sector 4 ‘Land use, land-use change and forestry’
(LULUCEF) substantially contributed to total emissions (the total shown in Tab. 9 includes emissions from LULUCF).
Fig. 58 shows the relative contributions of the various sectors for each individual gas in 2015 (data from Tab. 9, exclud-
ing emissions from LULUCF, which account for 55.3 per cent of total NMVOC emissions).

The atmospheric oxidation of the precursor gases lead to indirect emissions of CO, and N;O, but only indirect CO,
emissions are included in Switzerland’s national total. Importantly, only fossil emissions and only emissions not already
included under the direct CO, emissions in other sectors (e.g. when an oxidation factor of 100 per cent is applied) are
considered. Details about the calculation of indirect CO, emissions, as presented in Tab. 7, are discussed in chapter 9 of
Switzerland’s national inventory report (FOEN, 2017a).

Fig. 57 > Relative trends of emissions of precursor gases and SO2 (excluding NMVOC from LULUCF), 1990-2015.
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Fig. 58 > Relative contributions of individual sectors to emissions of precursor gases and SOz (excluding LULUCF), 2015.
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3.2.5 Activities under Article 3, paragraphs 3 and 4 of the Kyoto Protocol (KP-LULUCF)

Switzerland only accounts for the mandatory activity forest management under the Article 3, paragraph 4, of the Kyoto
Protocol (FOEN, 2016¢; FOEN, 2016d). In accordance with Annex I to Decision 2/CMP.7 (Annex I, paragraph 13),
credits from forest management are capped in the second commitment period; for Switzerland the cap amounts to
3.5 per cent of total greenhouse gas emissions (excluding LULUCF) in 1990. An overview of greenhouse gas sources
and sink activities for the years 1990 to 2015 is given in Fig. 59 and Tab. 10.

Fig. 59 > Net emissions and removals of greenhouse gases for activities under Article 3, paragraph 3 (afforestation, reforestation,
deforestation) and paragraph 4 (forest management, harvested wood products) of the Kyoto Protocol, 1990-2015. Positive values refer
to emissions, negative values refer to removals.
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3.3 National inventory arrangements

In the following, Switzerland’s national greenhouse gas inventory system is presented in brief. An in-depth description
is provided in Switzerland’s national inventory report (FOEN, 2017a, chapter 1).

3.3.1 Name and contact information of national entity with overall responsibility

Swiss Federal Office for the Environment

National Greenhouse Gas Inventory System, Dr. Regine Rothlisberger
Climate Division, Section Climate Reporting and Adaptation
CH-3003 Bern, Switzerland

Phone: +41 (0)58 462 92 59

Email: climate@bafu.admin.ch

Web: www.climatereporting.ch
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3.3.2 Roles and responsibilities: Institutional, legal and procedural arrangements

As shown in Fig. 60, Switzerland’s national inventory system is developed and managed under the auspices of the
Swiss Federal Department of the Environment, Transport, Energy and Communications. As stipulated in the second
CO, Act of 23 December 2011 (Article 39), the Swiss Federal Office for the Environment, an office of the Swiss
Federal Department of the Environment, Transport, Energy and Communications, is responsible for the assessment of
matters relating to climate protection. Accordingly, the Swiss Federal Office for the Environment coordinates the
national inventory system.

Fig. 60 > Institutional setting of Switzerland’s national inventory system (NIS). The coloured boxes correspond to divisions of the Swiss
Federal Office for the Environment (orange: Climate Division; green: Air Pollution Control and Chemicals Division; purple: Forest
Division). The white boxes correspond to mandated experts outside the Swiss Federal Office for the Environment (marked with dashed
lines) or to executive committees.
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Swiss Federal Office for the Environment

In 2004, as part of the Swiss climate reporting project, the directorate of the Swiss Federal Office for the Environment
mandated its Climate, Economics and Environmental Monitoring Division to design and establish the national inventory
system in order to ensure full compliance with the reporting requirements of the UNFCCC and the Kyoto Protocol by
2006. With the formal approval of Switzerland’s first initial report under Article 7, paragraph 4, of the Kyoto Protocol
(FOEN, 2006) by the Swiss Federal Council on 8 November 2006, the national inventory system became operative. By
providing for structures and in defining tasks and responsibilities of institutions, organisations and consultants involved,
the national inventory system itself is a key tool in ensuring and improving the quality as well as the process manage-
ment of the national greenhouse gas inventory preparation. With the overall responsibility carried by the Climate
Division of the Swiss Federal Office for the Environment, the national inventory system covers the following elements:

e Arrangements with partner institutions, relating to roles and responsibilities;

e Participation in the inventory development process;

e Data use, communication and publication;

e Inventory development plan (IDP);

e  Setting-up and maintaining the QA/QC system;

e Official consideration and approval of data;

e Upgrading and updating of the national air pollution database EMIS;
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e Data documentation and storage;
e Management of the national registry.

Two supervisory boards are currently in place with separate mandates and responsibilities. The national inventory
system supervisory board (NISSB) oversees all aspects related to the national greenhouse gas inventory and the
reporting obligations under the UNFCCC (including reporting of the national registry in the national inventory report).
It is independent of the inventory preparation process and, by its composition, combines technical expertise and politi-
cal authority. The emission registry supervisory board (ERSB) on the other hand deals with management issues
related to the national registry. The main tasks of the two supervisory boards are:

e Official consideration of the annual inventory submission and recommendation of the inventory for official ap-
proval by the directorate of the Swiss Federal Office for the Environment;

e Assessment and approval of the recalculation of inventory data;

e Handling of any issues arising from the UNFCCC review process that cannot be resolved at the level of the in-
ventory or registry project managers;

o Facilitation of any non-technical negotiation, consideration or approval processes involving other institutions
within the federal administration;

e  Support of the registry administration in maintaining a secure and reliable registry environment.

The national greenhouse gas inventory is coordinated by the inventory process manager. The process of inventory
planning, preparation and management is well-established with responsibilities and decision-making power assigned to
specific people or groups. The inventory QA/QC officer is responsible for enforcement of the defined quality stand-
ards of the national greenhouse gas inventory. The inventory QA/QC officer also advises the national inventory system
supervisory board on matters relating to the conformity of the greenhouse gas inventory with reporting requirements.

The greenhouse gas inventory working group constitutes a fundamental element of the national greenhouse gas
inventory and encompasses all scientific and technical personnel involved in the inventory preparation process or
representing institutions that play a significant role as suppliers of data. The group as a whole meets at least once per
year to take stock of the state of the inventory, to discuss priorities in the inventory development process, and to address
specific issues of general interest that arise, e.g. from domestic or international reviews.

The greenhouse gas inventory core group meets four times per year and comprises the inventory experts employed by
the Swiss Federal Office for the Environment or mandated on a regular basis, who are entrusted with major responsibili-
ties for inventory planning, preparation and/or management. All inventory data are assembled and prepared for input
into the CRF reporter by the greenhouse gas inventory core group, which is also responsible for ensuring the conformity
of the inventory with the relevant guidelines. The greenhouse gas inventory core group consists of:

e The inventory project management (with overall responsibility for the integrity of the inventory, communication
of data, and information exchange with the UNFCCC secretariat);

e The national inventory compiler (responsible for the national air pollution database EMIS, key category analyses,
and for the reporting tables (CRF));

e The lead authors of the national inventory report (responsible for the report and carrying out centralised data
assessments such as uncertainty analysis);

e  Selected sectoral experts;
e The inventory QA/QC officer.

The greenhouse gas inventory core group coordinates and integrates the activities of data suppliers within and outside
the Swiss Federal Office for the Environment as well as those of mandated experts. Further data suppliers contributing
to the greenhouse gas inventory are institutions of the federal administration, research institutions, industry associations,
and other private entities (see FOEN, 2017a for details). Everyone is obliged by Article 46 of the Federal Act on the
Protection of the Environment (Swiss Confederation, 1983) to provide the authorities with the information required to
enforce the law and, if necessary, to conduct or acquiesce in the conduct of enquiries.
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At the operational level, the national registry is largely run independently of the national greenhouse gas inventory. Its
operation is coordinated by the registry process manager, whose work is overseen by the registry QA/QC officer.

3.3.3 Process of inventory preparation

The Air Pollution Control and Chemicals Division of the Swiss Federal Office for the Environment maintains the
national air pollution database EMIS, which contains all data needed to prepare the greenhouse gas inventory. The
database was established at SAEFL (former name of the Swiss Federal Office for the Environment) in the late 1980s. Its
initial purpose was to record and monitor emissions of air pollutants, but it has since been extended to cover greenhouse
gases as well. Its structure corresponds to the EMEP/CORINAIR system for classifying emission-generating activities.
The data needed to prepare the national greenhouse gas inventory in the common reporting format (CRF), as requested
by the UNFCCC, is collected by various data suppliers and compiled centrally by the Swiss Federal Office for the
Environment. At the same time, background information on data sources, activity data, emission factors and methods
used for emission estimation is documented in the database and/or the national inventory report. Since the individual
data suppliers bear the main responsibility for the quality of data provided, they are also responsible for the collection of
activity data, emission factors, and for the selection of methods compliant with the relevant guidelines.

Fig. 61 > Data collection for the national air pollution database EMIS, from where the data is transferred via the CRF reporter to the
reporting tables (CRF). The reporting tables are submitted by means of the UNFCCC submission portal and documented in the national
inventory report. The authors of the national inventory report and the reviewers control the correctness of the data transferred from the
database into the report (figures and tables shown in the national inventory report are exported directly from the database). The authors
further check the correspondence between the exports and the reporting tables. DDPS: Swiss Federal Department of Defence, Civil
Protection and Sport, FOCA: Swiss Federal Office of Civil Aviation, FOEN: Swiss Federal Office for the Environment, SBV: Swiss Farm-
ers’ Union, SFOE: Swiss Federal Office of Energy, SFSO: Swiss Federal Statistical Office, WSL: Swiss Federal Institute for Forest, Snow
and Landscape Research.
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Fig. 61 illustrates the data collection and processing steps leading to the reporting tables (CRF) required for reporting
under the UNFCCC and the Kyoto Protocol. Most important input data for the national air pollution database EMIS
comprise the Swiss overall energy statistics of the Swiss Federal Office of Energy, the Swiss wood energy statistics of
the Swiss Federal Office of Energy, various statistics (of the Swiss Federal Office for the Environment) and models for
emissions from road transport, statistics and models of non-road activities, modelled emissions based on the import
statistics for F-gases (fluorinated greenhouse gases), waste and agricultural statistics, as well as extracts from the
national forest inventory and the national forest statistics. Emissions and removals from sector 4 ‘Land use, land-use
change and forestry’ (LULUCF) and KP-LULUCF are calculated by the Forest Division of the Swiss Federal Office for
the Environment; a detailed description of the calculation of these emissions can be found in FOEN (2017, chapter 6).
Emissions from sector 3 ‘Agriculture’ are compiled by Agroscope, the Swiss Centre of Excellence for Agricultural
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Research (affiliated with the Swiss Federal Office for Agriculture). Emissions from all other sectors are calculated or
compiled by the Air Pollution Control and Chemicals Division of the Swiss Federal Office for the Environment, in parts
with the support of external companies shown in Fig. 61 (Carbotech, Meteotest, and Sigmaplan).

Methodologies: General description

Emissions calculations for the various sectors rely on standard methodologies (tier 1, tier 2, or tier 3) according to the
2006 IPCC guidelines for national greenhouse gas inventories (IPCC, 2006). Under the UNFCCC, these guidelines
have been adopted for mandatory use in reporting on greenhouse gas inventories. For the sector 1 ‘Energy’, import and
fuel consumption statistics (fuel sales in the transport sector) taken from the Swiss overall energy statistics (e.g. SFOE,
2017a) are used as input data, while for the other sectors national statistics and data surveys are consulted.

3.3.4 Key category analysis

A key category analysis is performed annually following the 2006 IPCC guidelines for national greenhouse gas invento-
ries (IPCC, 2006). Level and trend assessments are performed for both Approach 1 and Approach 2, considering the
emissions from the base year 1990 and the latest year reported. Emissions from sector 4 ‘Land use, land-use change and
forestry’ (LULUCF) as well as indirect CO, emissions are included in the key category analysis. Under Approach 2,
emissions are weighed with their uncertainty estimates. Tab. 11 presents an overview of the resulting key categories for
2015. More details are provided in Switzerland’s latest national inventory report (FOEN, 2017a).

3.3.5 Recalculation of data

The inventory has been improved continuously and reached a consolidated state. Recalculations that further improve the
inventory or that implement recommendations and encouragements from the various review procedures are considered
(and approved) by the greenhouse gas inventory core group. Substantial recalculations that impact the national total are
presented to the national inventory system supervisory board for approval. Recalculations are documented in FOEN
(2017a, chapter 10).

3.3.6 Quality assurance and quality control (QA/QC) and verification plans

The national inventory system has an established quality management system (QMS) that complies with the require-
ments of 1SO 9001:2008. Certification has been obtained in 2007 and is upheld since through annual audits. The quality
management system is designed to comply with the revision of the UNFCCC reporting guidelines on annual inventories
for Parties included in Annex | to the Convention (FCCC/CP/2013/10/Add.3) to ensure and continuously improve
transparency, consistency, comparability, completeness, accuracy, and confidence in national greenhouse gas emission
and removal estimates. While a detailed description of the QA/QC procedures, including verification plans, is given in
FOEN (20174, section 1.2.3), the most important elements are summarised in the following.

General QC procedures
Routine annual quality control procedures comprise checks related to new data and database operations, spot-checks for

transcription errors, correct use of conversion factors and units, and correct calculations:
e There are checklists for the most important sectoral data suppliers and EMIS database experts;

e Consistency of data between categories is to a large extent ensured by the design of the database, where specific
emission factors and activity data that apply to various categories are used jointly by all categories to calculate
emissions;

e Recalculations are compiled in a document and made available to the members of the greenhouse gas inventory
core group;

e  QC procedures regarding the reporting tables (CRF) comprise a detailed comparison of the tables of the previous
submission with those of the current submission for the base year and the latest common year. In addition, the
time-series consistency is incrementally checked by comparing the latest inventory year with the preceding year;

e Finally, Switzerland’s national inventory report is subject to an internal review prior to submission.
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Category-specific QC procedures

Whenever new emission factors are considered, they are compared to the default values of the 2006 IPCC guidelines
and to the values used in previous years. Similarly, if new activity data have become available for a particular category,
a comparison between existing and new activity data is performed. The general procedures regarding category-specific
QC are also described in the quality manual (FOEN, 2017b), while specific activities are documented in the correspond-
ing sectoral chapters.

Quality assurance procedures

As required by 1SO 9001 there are periodic internal audits covering all processes. In addition, an external organisation
is mandated to conduct the annual audit of the I1SO 9001 quality management system. Results and suggestions for
improvements from expert peer reviews commissioned on a case-by-case basis for specific sectors, as well as recom-
mendations and encouragements from the UNFCCC expert review teams (ERT) are added to the inventory development
plan and considered by the core group for implementation in future submissions.

Verification activities

For sector 1 ‘Energy’, the standard verification activity carried out on an annual basis is the comparison of the sectoral
approach with the reference approach (see FOEN, 2017a for more details). In addition, the Swiss Federal Office for the
Environment supports a long-term monitoring programme from which Switzerland’s emissions of some fluorinated
greenhouse gases can be estimated based on atmospheric measurements. Similar research projects are currently looking
into developing independent estimates of CH4 and N.O emissions in Switzerland based on atmospheric measurements
and inverse modelling of atmospheric transport.

Treatment of confidentiality issues

Nearly all of the data necessary to compile the Swiss greenhouse gas inventory are publicly available. There are a few
exceptions (data referring to a single enterprise, disaggregated emissions of F-gases, some data regarding civil aviation,
and unpublished land-use statistics), however, these will be made available to the ERT upon request.

Public access to the greenhouse gas inventory

The Swiss Federal Office for the Environment operates a website (http://www.climatereporting.ch) where the Swiss
greenhouse gas inventories (national inventory report, reporting tables (CRF), and UNFCCC review reports), the Swiss
national communications and other reports submitted under the UNFCCC and the Kyoto Protocol are available. On this
website, further background information (e.g. internal reports) cited in the Swiss greenhouse gas inventory is provided.

3.3.7 Procedures for official consideration and approval of the inventory

The process for the official consideration of the greenhouse gas inventory is defined in the mandate of the national
inventory system supervisory board. At the national inventory system supervisory board meeting taking place after the
completion of the inventory (generally in mid-March) the inventory project management hands over the national inven-
tory report and the reporting tables (CRF) to the members of the board for consideration. Subsequently, the chair of the
national inventory system supervisory board presents the inventory for official approval to the directorate of the Swiss
Federal Office for the Environment.

3.3.8 Changes to the national inventory arrangements since the previous submission

No changes occurred to the national inventory arrangements since the previous national communication or biennial
report.
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Tab. 11 > Results of the key category analyses of Switzerland’s greenhouse gas inventory. Key categories are ordered by NFR code,
whereby categories which are not key categories are not shown. In addition to the emissions of all greenhouse gases from the sectors 1,
2, 3, 5, and 6, emissions from the sector land use, land-use change and forestry (4) as well as indirect CO2 emissions are also consid-
ered. The last column indicates the key categories as follows: ‘L1’ indicates key categories from the level assessment of the most recent
inventory year (2015) using Approach 1, ‘L2’ indicates key categories from the level assessment of the most recent inventory year (2015)
using Approach 2, ‘T1’ indicates key categories from the trend assessment (1990/2015) using Approach 1, and ‘T2’ indicates key catego-
ries from the trend assessment (1990/2015) using Approach 2.

NFR code Source categories and fuels if applicable Greenhouse gas Identification Criteria
1A1 Energy Industries: Gaseous Fuels CO; L1, T1
1A1 Energy Industries: Liquid Fuels CO. L1, T
1A1 Energy Industries: Other Fuels CO, L1,L2, T1,T2
1A1 Energy Industries: Solid Fuels G, T2

1A2 Manufacturing Industry and Construction: Gaseous Fuels CO, L1,12,T1, T2
1A2 Manufacturing Industry and Construction: Liquid Fuels Co, L1, T1
1A2 Manufacturing Industry and Construction: Other Fuels CO, L1, T1
1A2 Manufacturing Industry and Construction: Solid Fuels CO; L1, T1, 72
1A3a Civil Aviation: Liquid Fuels CO. T
1A3b Road Transportation: Gasoline CH, T, T2
1A3b Road Transportation: Gasoline CO2 L1, T1
1A3b Road Transportation: Gasoline N0 T1, T2
1A3b Road Transportation: Diesel CO. L1,12, 71,72
1A3b Road Transportation: Diesel N20 T

1AMda Commercial: Gaseous Fuels COx L1,L2,T1
1A4a Commercial: Liquid Fuels CO L1, T1
1A4b Residential: Biomass CHs T
1A4b Residential: Gaseous Fuels CO2 L1,L2,T1,T2
1A4b Residential: Liquid Fuels CO; L1, T
1Adc Agriculture and Forestry: Liquid Fuels Co, L1

1B2 Oil and Natural Gas Energy Production CHs L1, T1,T2
2A1 Cement production CO; L1,L2,T1
2C3 Aluminium production CO, T1, T2
2C3 Aluminium production PFC T1,T2
2F1 Refrigeration and air conditioning HFC L1,12,T1,72
2G Other Product Manufacture and Use N20 T2

2G Other Product Manufacture and Use SFe L1, T1

2 Indirect CO2 emissions CO:2 T1,T2

3A Enteric Fermentation CHs L1,L2,T1
3B1-3B4 Manure management CH. L1, L2
3B5 Indirect N20 emissions from manure management N0 L1,12, T2
3Da Direct emissions from managed soils N20 L1, L2
3Db Indirect emissions from managed soils N20 L1,L2,T1,T2
4A1 Forest land remaining Forest land CO; L1,L2,T1,T2
4A2 Land converted to Forest CO; L1,L2,T1, T2
4B1 Cropland remaining Cropland CO. L1,L2,T1,T2
4C1 Grassland Remaining CO, L2, T2
4C2 Land converted to Grassland CO2 L1,L2,T1, T2
4D1 Wetland remaining Wetland CO; L2

4E2 Land converted to Settlements Co, L1,L2

4G Harvest Wood Products CO: biog. T1,T2
4111 Direct N20 from Disturbance N20 L2

5A Solid Waste Disposal CHs L1,L2,T1, T2
58 Biological Treatment of Solid Waste CH, T, T2

5D Wastewater treatment and discharge CHs L1,L2,T2
5D Wastewater treatment and discharge N0 11,12, T2
FOEN (20172)
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3.4 National registry
3.4.1 General information

Name and contact information of the registry administrator

Swiss Federal Office for the Environment

Swiss Emissions Trading Registry

Climate Division, Mr. Marcel Kamber

CH-3003 Bern, Switzerland

Phone: +41 (0)58 462 05 66

Email: emissionsregistry@bafu.admin.ch
Registry: https://www.emissionsregistry.admin.ch
Web: http://www.bafu.admin.ch/emissions-trading

Cooperation with other Parties

Switzerland uses a registry software based on the Community Registry software, which was initially developed by the
European Union in 2004. Further developments, updates and releases of the software are undertaken in cooperation
with Dr. Lippke & Dr. Wagner GmbH. As of today, the same software is used by Monaco.

Description of the database structure and capacity of Switzerland’s national registry
Information on the database structure and capacity of Switzerland’s national registry is regarded as confidential.

Conformity to the technical standards for data exchange

In September 2015, the registry software successfully passed the CP2 Annex H test and therewith conforms to the
technical specifications of data exchange standards (DES) for registry systems under the Kyoto Protocol, version 2.0.1.

Procedures employed to minimise and manage discrepancies and to correct problems

In case of discrepancies, the conformity of Switzerland’s national registry to DES ensures the correct treatment and
reception of information by the ITL. Thus, the common operational procedures of the UNFCCC are followed.

Internal incident and change management procedures were defined in cooperation with Dr. Lippke & Dr. Wagner
GmbH, and the Swiss Federal Office of Information Technology, Systems and Telecommunication (FOITT).

Security measures

Information on security measures is regarded as confidential.

Information publicly accessible by means of the user interface

Non-confidential information is publicly available on the website of the Swiss emissions trading registry at
https://www.emissionsregistry.admin.ch. The national allocation plan is accessible under ‘Allocation’ in the Public
Information menu. Information made available to the public is conforming to the criteria defined in Annex E to decision
13/CMP.1:

e 84513/CMP.1: Report ‘Accounts’ at https://www.emissionsregistry.admin.ch;

e §46 13/CMP.1: No report available as no ERUs were issued by Switzerland;

e §47 13/CMP.1: Information on unit holding and transactions for each calendar year is available in the SEF Ta-
bles at http://www.climatereporting.ch;

e 8§48 13/CMP.1: Report ‘Accounts’ at https://www.emissionsregistry.admin.ch.

The following information is considered as confidential, and thus not publicly available (Decision 13/CMP.1, para-
graphs are indicated in parentheses):

e The representative identifier of the account holder (13/CMP.1, paragraph 45(d));
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e The representatives name and contact information (13/CMP.1, paragraph 45(e));

e The total quantity of ERUs, CERs, AAUs and RMUs in each account at the beginning of the year (the total
quantity is only available by account type) (Decision 13/CMP.1, paragraph 47(a));

e The identity of the transferring accounts from which ERUs, CERs, AAUs and RMUs were acquired by Switzer-
land’s national registry (Decision 13/CMP.1, paragraph 47(d));

e The identity of the acquiring accounts to which ERUs, CERs, AAUs and RMUs were transferred from Switzer-
land’s national registry (Decision 13/CMP.1, paragraph 47(f));

e Current holdings of ERUs, CERs, AAUs and RMUs in each account (Decision 13/CMP.1, paragraph 47(1)).

Internet address of the interface to Switzerland’s national registry

On the website of Switzerland’s national registry at https://www.emissionsregistry.admin.ch, the user interface is
available.

Measures taken to safeguard, maintain and recover data in the event of a disaster
Information on the data backup strategy is regarded as confidential.

Test procedures

Basic tests are performed by the application support provider Dr. Lippke & Dr. Wagner GmbH, on the international
transaction log (ITL) DEVELOPER environment. The Annex H test during the registry initialisation process successful-
ly tested the software of Switzerland’s national registry against the ITL. New versions, updates or bug fixes of the
registry software are tested by the registry administration team in the REGISTRY environment before implementation
in the PRODUCTION environment. Major changes are tested including the REGISTRY environment of the ITL. If test
end criteria are reached and security testing was successful, the new version or update is installed in the PRODUCTION
environment.

3.4.2 Recent changes

Since Switzerland’s sixth national communication and second biennial report, regular security and usability updates, as
well as bug fixing took place.

3.4.3 Status of Switzerland’s national registry as of 2017

Switzerland’s national registry got fully operational with the international transaction log (ITL) on 4 December 2007.
Tab. 12 shows the total quantities of Kyoto Protocol units in Switzerland’s national registry related to the first commit-
ment period 2008-2012 (CP1), Tab. 13 the total quantities of Kyoto Protocol units in Switzerland’s national registry
related to the second commitment period 2013-2020 (CP2), by account type at the end of 2016 (submission of SEF
Tables in 2017).

Tab. 12 > Total quantities of CP1 Kyoto Protocol units in Switzerland’s national registry by account type at the end of 2016.
Standard Electronic Format (SEF) Table 1

Unit type
Account type AAUs ERUs RMUs CERs tCERs ICERs
Party holding accounts 5794523 - - 1'640'531 - -
Entity holding accounts - - - 181123 - -
Article 3.3/3.4 net source cancellation accounts 172'587 - 1'013'340 -
Non-compliance cancellation accounts - - - -
Other cancellation accounts 4'796'312 3'651'820 - 7'896'871 114’793 -
Retirement account 236'857'347 558'645 8267540 | 16'038'197 - -
tCER replacement account for expiry - - - - -
ICER replacement account for expiry - - - -
ICER replacement account for reversal in storage - - - - -
ICER replacement account for non-submission of certification report - - - - -
Total 247°620'769 | 4°210'465 9'280°880 | 25'756'722 | 114’793 -

FOEN (2017a)
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Tab. 13 > Total quantities of CP2 Kyoto Protocol units in Switzerland’s national registry by account type at the end of 2016.
Standard Electronic Format (SEF) Table 1

Unit type

Account type AAUs ERUs RMUs CERs tCERs ICERs
Party holding accounts - - - 15297 - -
Entity holding accounts - - - 16'275'458 - -
Retirement account - - - - - -

Previous period surplus reserve account -

Article 3.3/3.4 net source cancellation accounts - - - -

Non-compliance cancellation account - - - _

Voluntary cancellation account - - - 854839 - -

Cancellation account for remaining units after carry-over - - - - - —

Article 3.1 ter and quater ambition increase cancellation account -

Article 3.7 ter cancellation account -

tCER cancellation account for expiry -

ICER cancellation account for expiry _

ICER cancellation account for reversal of storage -

ICER cancellation account for non-submission of certification report -

tCER replacement account for expiry - - - - -

ICER replacement account for expiry - - - _

ICER replacement account for reversal of storage - - - - -

ICER replacement account for non-submission of certification report - - - - -
Total - - - 17'145'594 - -
FOEN (2017a)
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4  Policies and measures*?

This chapter describes policies and measures implemented or planned to be implemented in Switzerland in order to
achieve the emission reduction commitments agreed on in the national and international context. Section 4.1 provides
information related to the policymaking process in the context of environmental and climate policy, including the
general framework of environmental legislation and some further background information on institutional arrangements
at the domestic level. Section 4.2 focuses on policies and measures that are effective across sector boundaries. The
subsequent sections are organised by sector and present individual mitigation actions (including their mitigation im-
pacts) as listed in BR CTF table 3. Section 4.3 deals with (non-transport) policies and measures related to energy
efficiency, reduced energy consumption, and renewable energy. Section 4.4 encompasses aspects of transport infra-
structure, sustainable modes of transport, and vehicle emission standards. The remaining mitigation actions cover the
following areas: Industrial processes and product use (section 4.5), agriculture (section 4.6), land use, land-use change,
and forestry (section 4.6.5), and waste (section 4.8). Information on the costs, non-greenhouse gas mitigation benefits
and interactions of Switzerland’s policies and measures is provided in section 4.9. Sections 4.10 to 4.12 briefly address
the modification of longer-term trends in greenhouse gas emissions, policies and measures no longer in place, and
policies and measures leading to an increase in greenhouse gas emissions. Actions related to economic and social
consequences of response measures (adverse effects) are addressed in section 4.13. The documentation of the quantified
economy-wide emission reduction target as requested by the ‘UNFCCC biennial reporting guidelines for developed
country Parties’ is presented in Annex B.3, including the relation to the national greenhouse gas mitigation targets.
Information on the monitoring and evaluation of progress towards the quantified economy-wide emission reduction
target as well as the corresponding institutional arrangements is presented in sections 4.1.2 and 4.1.3, respectively.

4.1 Policymaking process

This section provides specific information related to Switzerland’s policymaking process in the context of environmen-
tal and climate policy. A general overview of the government structure — including background information on the
general political organisation in Switzerland — is presented in section 2.1.

4.1.1 Fundamental settings regarding environmental and climate policy

The Federal Constitution of the Swiss Confederation forms the overarching framework for environmental and climate
policy in Switzerland. The commitment to long-term preservation of natural resources is listed prominently in the
opening paragraphs as one of the main aims (Swiss Confederation, 1999a, Article 2). In pursuit of this commitment, the
Swiss government has established an Interdepartmental Sustainable Development Committee which defines the priori-
ties for action and oversees implementation and monitoring of progress. The intention is to make sustainability assess-
ments an integral part of decision-making and policy evaluation. Further, by decision of the Swiss Federal Council, an
interdepartmental committee on climate of the federal authorities (‘IDA-Klima’) was established as of 14 April 2008.
The committee is responsible for the coordination between different policy areas and assures a coherent climate policy
of the Swiss Confederation in compliance with the UNFCCC. The committee, led by the Swiss Federal Office for the
Environment, thus coordinates the activities of all federal offices involved in climate policy. As stipulated in Article 39
of the second CO, Act (Swiss Confederation, 2011) and more generally also in Article 12 of the Ordinance on the
Organisation of the Federal Department of the Environment, Transport, Energy and Communications (Swiss Confedera-
tion, 1999c), the Swiss Federal Office for the Environment is responsible for matters relating to climate protection. The
related Ordinance on the Reduction of CO, Emissions (Swiss Confederation, 2012), in its chapter 11, details the respon-
sibilities for the implementation of specific measures.

Strategies for sustainable development, long-term mitigation strategies and targets for greenhouse gas mitigation

The Swiss Federal Council set out its main policy focus areas for sustainable development in its sustainable develop-
ment strategy 2016-2019 (Swiss Federal Council, 2016), adopted as part of the Swiss government’s regular legislative

12 |n this chapter, the sections have partly been rephrased and complemented compared to the proposition in paragraph 74 and the annex of the ‘Revision of
the Guidelines for the preparation of national communications by Parties included in Annex | to the Convention, Part II: UNFCCC reporting guidelines on
national communications’ (FCCC/SBI/2016/L.22). The reason for the conservative reorganisation is to structure the description of the different policies and
measures (sections 4.2 to 4.8) and to provide additional information (sections 4.9 to 4.13).

81



4 Policies and measures 4.1 Policymaking process

planning cycle. This strategy represents an important contribution on the part of Switzerland to achieving the 2030
Agenda for Sustainable Development of the United Nations.

The sustainable development strategy 2016-2019, the fifth of its kind since 1997, centres around an action plan featur-
ing measures that are grouped according to nine action areas, each covering a specific topic which is of central im-
portance to the sustainable development of Switzerland. With a view to achieving the defined goals, the sustainable
development strategy provides a model role for the Swiss Confederation, outlines horizontal (cross-sectoral) measures
such as sustainability monitoring, sustainability assessments, the promotion of local sustainability processes and pro-
jects, and closer collaboration with other stakeholder groups. Finally, the sustainable development strategy sets out the
institutional framework for its implementation.

One of the Swiss Federal Council’s overarching objectives with regard to the incorporation of the sustainable develop-
ment principle into the activities of the Swiss government is to combat global warming. The reduction of energy con-
sumption, the increased use of renewable energies, and management of natural hazards form part of this endeavour.
Switzerland’s climate and energy policies are, thus, in line with the sustainable development strategy and are strongly
coordinated. The third CO, Act, planned to come into effect in 2021, will be based in part on the Energy Strategy 2050
(for details regarding the Energy Strategy 2050 see section 4.3.1). The Swiss government is also engaged in elaborating
and coordinating adaptation efforts, as reflected in the Swiss adaptation strategy (section 6.4) and the corresponding
adaptation actions (section 6.5).

By ratifying the UNFCCC in 1993, the Kyoto Protocol in 2003, the Doha Amendment to the Kyoto Protocol in 2015,
and the Paris Agreement in 2017, Switzerland internationally committed to contribute to the stabilisation of greenhouse
gas emissions at a level that prevents dangerous anthropogenic interference with the climate system. The respective
international targets, as well as the translation to Switzerland’s national targets, are presented and discussed in Annex
B.3.

Principles and instruments of Switzerland’s environmental and climate policy

Deduced from the Federal Constitution of the Swiss Confederation, the principles and instruments of Switzerland’s
environmental policy are stipulated in the Federal Act on the Protection of the Environment (Swiss Confederation,
1983), in force since 1985 and revised several times since. The Environmental Protection Act is based on the following
three main principles: (i) the principle of precaution, (ii) the control/limitation of ecological damage at the source, and
(iii) the polluter pays principle. Consequently, Swiss environmental policy is addressing a wide spectrum of issues,
ranging from pollution of air, water and soil, and exposure to noise, to protecting stratospheric ozone or reducing and
managing waste. Several policy areas are linked directly or indirectly to the reduction of Switzerland’s greenhouse gas
emissions. Fiscal incentives are recognised as an essential instrument for promoting the efficient use of resources. The
main instruments are the definition of legally binding emission limits, introduction of levies on substances or practices
with negative environmental impacts as well as the obligation of environmental impact assessments for particular
facilities and installations.

Switzerland’s climate policy is based on the Federal Constitution of the Swiss Confederation, in particular Article 74
(environmental protection) and Article 89 (energy policy). The legal centrepiece supplementing the Environmental
Protection Act and defining objectives, instruments, measures and general rules of implementation of climate policy on
the needed level of detail is the Federal Act on the Reduction of CO, Emissions (CO; Act, see sections 4.2.2, 4.2.3, and
4.2.4). This Act also contains provisions related to enforcement and evaluation. The implementation of the CO, Act is
further detailed in the Ordinance on the Reduction of CO, Emissions (CO, Ordinance), where, inter alia, specific
responsibilities for the implementation of measures are assigned. Tab. 14 shows detailed references to enforcement and
administrative procedures for some core policies and measures defined in the second CO, Act and the corresponding
CO; Ordinance.

Apart from the Environmental Protection Act and the CO; Act, there are various other legal provisions that are related
to environmental and climate issues. The Energy Act (Swiss Confederation, 1998a), the Forest Act (Swiss Confedera-
tion, 1991), the Spatial Planning Act (Swiss Confederation, 1979), the Agriculture Act (Swiss Confederation, 1998b),
the Road Traffic Act (Swiss Confederation, 1958), the Heavy Vehicle Charge Act (Swiss Confederation, 1997a), the
Mineral Oil Tax Act (Swiss Confederation, 1996) and the Ordinance on the Avoidance and Management of Waste
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(Swiss Confederation, 2015) have as well components that contribute to environmental policy goals including green-
house gas emissions reduction and reduction of greenhouse gas precursor gases.

Tab. 14 > Enforcement and implementation responsibilities for core provisions of the second CO2 Act and the corresponding CO2

Ordinance.
Instrument/measure CO; Act CO; Ordinance Enforcement Implementation level
If a sector-specific interim target is not achieved, the
Swiss Federal Department of Environment, Transport,
Objectives Article 3 Article 3 Energy and Communications, after hearing the Swiss Confederation
cantons and affected parties, shall request the Swiss
Federal Council for additional measures.
The CO: Ordinance defines a reduction pathway that
CO: levy on heating and Articles 29-33 Articles 93-103 needs to be followed (Article 94). If the targetg setin Swiss Confederation
process fuels the CO: Ordinance are not met, the COz levy is
increased automatically.
Companies taking part in the emissions trading
scheme have to cover their emissions with emission
Emissions trading scheme Articles 15-21 Articles 40-65 aIIovyances (to a imited amouqt |r}ternat|onal carbon Swiss Confederation
credits are also accepted). Emissions not covered
entail a sanction of 125 Swiss francs per tonne of CO2
equivalents.
Negotiated reduction Companies halve.to commit to reduce their green-
. ' . house gas emissions. If commitments are not fulfilled, . )
commitments (for exemp- Article 31 Articles 66-79 ’ . ) Swiss Confederation
. a sanction of 125 Swiss francs is due per tonne of CO;
tion from the COz levy) . o
equivalents that has been emitted in excess.
Cantons and contractual
Natlor]al buildings Article 34 Articles 104-113 Annual reporting on effectiveness of implementation. agn eement betwgen the
refurbishment programme Swiss Confederation and
the cantons
Building codes of the Article 9 Article 16 Regulated at cantqnal level. Cant.ons have .to repqut Cantons
cantons annually to the Swiss Confederation on their activities.
Obligation to offset If the obligation to fully compensate the emissions is
emissions from gas-fired Articles 2225 Articles 80-92 not fulfilled, the operators of gas-fired comblqed-cycle Swiss Confederation
combined-cycle power power plants have to pay a contractual sanction for
plants non-compliance with the commitment.
€Oz emission regulations If targets are not met, importers of vehicles (passenger
for newly registered Articles 10-13 Articles 17-37 gets 2 1mp Pa 9 Swiss Confederation
’ cars and light duty trucks) have to pay a sanction.
vehicles
Partel comparatonof sancion of 160 i hancs p fome of GO misbe
CO: emissions from motor Articles 26-28 Articles 86-92 P 2 Swiss Confederation

fuel use

paid. Additionally, the missing emission reductions
must be covered by CERs.

The website of the Swiss Federal Office for the Environment makes information regarding legislative arrangements and
enforcement and administrative procedures publicly accessible®®. In particular, the Swiss Federal Office for the Envi-
ronment publishes recommendations on the implementation of the legal provisions in cases where more detailed infor-
mation is necessary. These recommendations do not have legal force but are giving more precise instructions on the
application of the legal instruments. For instance, in the context of the second CO, Act and the corresponding CO;
Ordinance, the Swiss Federal Office for the Environment has published recommendations related to the implementation
of compensation projects in Switzerland'4, the exemption from the CO; levy on heating and process fuels for energy
intensive companies?®, and the emissions trading scheme?®.

In Switzerland, the CO, Act (Article 5 and 6) and the corresponding CO, Ordinance (Article 4 and Annex 2) provide
the legal basis for the implementation and use of flexible mechanisms under the Kyoto Protocol. SwissFlex, the national
secretariat for the flexible mechanisms?’, is the designated national authority under the Clean Development Mechanism
and the designated focal point under the Joint Implementation. It was established in 2004 and announced to the
UNFCCC in 2007. Activities relating to the implementation of the flexible mechanisms as well as enquiries concerning

13 hitps://www.bafu.admin.ch/bafu/en/home/topics/climate.html
4 http.//www.bafu.admin.ch/uv-1315-d
15 hitp://www.bafu.admin.ch/uv-1316-d
16 http.//www.bafu.admin.ch/uv-1317-d

7 Website of the Swiss national secretariat for the flexible mechanisms: https./www.bafu.admin.ch/bafu/en/home/topics/climate/services/swissflex--national-
secretariat-for-the-flexibility-mechanisms. html

83


https://www.bafu.admin.ch/bafu/en/home/topics/climate.html
http://www.bafu.admin.ch/uv-1315-d
http://www.bafu.admin.ch/uv-1316-d
http://www.bafu.admin.ch/uv-1317-d
https://www.bafu.admin.ch/bafu/en/home/topics/climate/services/swissflex--national-secretariat-for-the-flexibility-mechanisms.html
https://www.bafu.admin.ch/bafu/en/home/topics/climate/services/swissflex--national-secretariat-for-the-flexibility-mechanisms.html

4 Policies and measures 4.1 Policymaking process

the mechanisms and the examination and approval of project proposals are coordinated by an interdepartmental working
group. Besides the Swiss Federal Office for the Environment, the members of this group are drawn from the Swiss
Federal Office of Energy, the Swiss State Secretariat for Economic Affairs, the Swiss Agency for Development and
Cooperation, and the Swiss Federal Department of Foreign Affairs. SwissFlex publishes and regularly updates the list
of letters of approval/authorisation issued under the Clean Development Mechanism®@ and under the Joint Implementa-
tion?®.

In view of the international dimension of environmental problems, Switzerland seeks to enhance and support interna-
tional efforts to tackle problems at the global level. Environmental issues are an integral part of Swiss foreign policy,
and Switzerland is contributing at a political as well as at a technological level to solve environmental problems in
multilateral contexts.

4.1.2 Monitoring and evaluation of policies and measures

Regarding the monitoring of the overall progress achieved by Switzerland’s policies and measures to mitigate green-
house gas emissions over time (self-assessment), the national greenhouse gas inventories — which are annually submit-
ted to the UNFCCC and also published on the website of the Swiss Federal Office for the Environment?® — are funda-
mental. Further, Article 40 of the second CO, Act (section 4.2.3) obliges the Swiss Federal Council to periodically
evaluate the effectiveness of single policies and measures, and to consider the necessity of additional measures. These
evaluations, which need to take into account other climate-relevant parameters such as economic development, popula-
tion growth and the expansion of traffic, have to be reported to the Swiss Parliament. However, apart from some excep-
tions (see below), the second CO, Act does not define the exact dates or periodicity of the assessments. In the follow-
ing, the most significant monitoring approaches and ex-post evaluations (either completed or performed repeatedly) are
presented.

Sectoral interim targets
Article 3 of the CO; Ordinance stipulates sectoral interim targets for the greenhouse gas emissions in 2015:

e Buildings sector: no more than 78 per cent of 1990 emissions;
e Transport sector: no more than 100 per cent of 1990 emissions;
e Industry sector: no more than 93 per cent of 1990 emissions.

The evaluation of the sectoral interim targets took place based on the greenhouse gas inventory published by the Swiss
Federal Office for the Environment in April 2017. In contrast to the transport sector, the buildings sector and the indus-
try sector achieved their interim targets?..

CO:z levy on heating and process fuels

In the context of the CO, Ordinance (Article 94), the Swiss Federal Council has defined intermediate reduction targets
regarding the CO, emissions from heating and process fuels for the years 2012, 2014, and 2016 (see also section 4.2.5).
If these targets are not met, the CO- levy on heating and process fuels is increased automatically to the levels laid down
in the CO; Ordinance. The decision for an increase of the CO, levy on heating and process fuels is taken on the basis of
the annual national CO; statistics which relies on the official national energy statistics published by the Swiss Federal
Office of Energy each year (the CO; statistics also forms the basis for the upcoming greenhouse gas inventory). As the
consumption of heating and process fuels strongly depends on temperature and solar radiation during the winter season,
the corresponding CO; emissions are normalised regarding weather conditions before confrontation with the targets.

8 2017: https://www.bafu.admin.ch/dam/bafu/en/dokumente/klima/fachinfo-daten/List of LoAs 2017.pdf
2006-2016: https://www.bafu.admin.ch/dam/bafu/en/dokumente/klima/statistik/Liste_2006-2016.zip

19 2007-2012: https://www.bafu.admin.ch/dam/bafu/en/dokumente/klima/fachinfo-daten/complete list ofloas2007-2012.pdf (as to date no AAUs were issued
for the second commitment period of the Kyoto Protocol, no letters of approval/authorisation were issued under the Joint Implementation after 2012).

2 http://www.bafu.admin.ch/qreenhouse-gases

21 https.//www.newsd.admin.ch/newsd/message/attachments/48115.pdf
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The Swiss Federal Office for the Environment has undertaken an evaluation of the CO; levy on heating and process
fuels with the goal to estimate the impact of the CO; levy on heating and process fuels on emissions since its introduc-
tion using both a modelling approach and data collected from a firm-level survey (FOEN, 2015; FOEN, 2016). Howev-
er, given that the CO, Act envisages numerous (and mutually reinforcing) instruments, interdependencies between these
instruments are expected. Sorting out the mitigation impact of an individual policy and measure is, thus, very difficult,
especially for instruments such as the CO; levy on heating and process fuels that have an impact in more than one
sector.

CO2 emission regulations for newly registered vehicles

The CO; emission regulations for newly registered vehicles (section 4.4.2) are enforced by a sanction mechanisms.
Accordingly, compliance with the CO, emission regulations is monitored and evaluated on a case-by-case basis for
small importers (in case the imported vehicle exceeds the CO, emission regulations a sanction has to be paid before the
vehicle is licensed), or quarterly to annually for large importers. Data on the specific CO, emissions of newly registered
vehicles are evaluated and published annually by the Swiss Federal Office of Energy.

Further, Article 37 of the CO, Ordinance requests that the Swiss Federal Department of Environment, Transport,
Energy and Communications reports to the competent commissions of the Council of States and the National Council
on the effectiveness of the emission regulations every three years, starting in 2016. Accordingly, the first report was
presented in December 2016 (DETEC, 2016).

Partial compensation of CO2 emissions from motor fuel use

According to chapter 7 of the CO, Ordinance, fossil fuel importers are bound to offset part of the CO, emissions from
motor fuel sold in Switzerland (section 4.4.5). To implement this obligation, sales of motor fuels as well as the corre-
sponding CO> emissions are monitored continuously by the Federal Customs Administrations.

The Swiss Federal Audit Office evaluated the activities related to the partial compensation of CO, emissions from
motor fuel use and published the respective report — including a summary in English — in 2016 (Swiss Federal Audit
Office, 2016).

National buildings refurbishment programme

Cantons have to report on measures implemented within the national buildings refurbishment programme (section
4.3.3) as well as on the development of corresponding CO, emissions from buildings on cantonal territory. The first
reporting on CO;, emissions from buildings in a standardised format will be made in 2018. The preparatory work for the
detailed reporting by the cantons is currently ongoing.

An ex-post evaluation of the national buildings refurbishment programme is performed annually. Further, a report on
the first five years of the programme, including the cumulative effects, was published in March 2016, as requested by
Article 34 of the second CO, Act (Swiss Federal Council, 2016a).

The Swiss Federal Audit Office evaluated the activities related to the national buildings refurbishment programme and
published the respective report — including a summary in English — in 2013 (Swiss Federal Audit Office, 2013).

Emissions trading scheme

The Swiss Federal Audit Office evaluated the activities related to the emissions trading scheme and published the
respective report — including a summary in English — in 2017 (Swiss Federal Audit Office, 2017a).

Technology fund

The Swiss Federal Audit Office evaluated the activities related to the technology fund (see section 4.10) and published
the respective report — including a summary in English — in 2017 (Swiss Federal Audit Office, 2017b).

Other monitoring processes

Several other measures require regular reporting of emissions or of compliance with specific commitments. They are
therefore closely monitored on a regular basis. For instance, firms participating in the emissions trading scheme and
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firms with an individual (negotiated) reduction target that are exempt from the CO; levy are obliged to monitor their
greenhouse gas emissions and to provide an annual report to the Swiss Federal Office for the Environment.

4.1.3 Institutional arrangements for the monitoring of greenhouse gas mitigation policy

No fundamental changes in domestic institutional arrangements, including legal, administrative and procedural ar-
rangements have occurred since Switzerland’s last submission. The Swiss Federal Office for the Environment, being
responsible for matters relating to climate protection (see section 4.1.1), is generally also responsible for the monitoring
of progress made with greenhouse gas mitigation policies and measures. In addition, the Swiss Federal Audit Office, in
the framework of its activities as an independent inspecting authority, regularly inspects the implementation of green-
house gas mitigation policies and measures. Institutional arrangements related to Switzerland’s national greenhouse gas
inventory system and the national registry are documented in section 3.3 and 3.4, respectively.

4.2  Cross-sectoral policies and measures

4.2.1 Overview

While policies and measures addressed in sections 4.3 to 4.8 may have side effects beyond their specific policy domain,
the policies and measures presented in section 4.2 are clearly cross-sectoral in nature, i.e. they cannot be assigned to one
of the “classical’ policy sectors.

Tab. 15 gives an overview of the most relevant cross-sectoral policies and measures. More details and background
information on each policy and measure are presented below.

Tab. 15 > Summary of cross-sectoral climate policies and measures. The sector affected is ‘cross-cutting’ for all policies and measures
presented in this table.

Green Imple Estimate of
- - mitigation i t
Name of policy  house Objective and/or Type of S:;tulse_of Brief descrintion itfair;ytla:_r menting T': ;%il:(;‘u:;?::
or measure 2 gas(es) activity affected instrument ple P i entityor . ’
mentation mentation . in kt COzeq)
affected entities
2020
Average reduction of CO2 Expired F'rSt. legal bagls 9f SW|tlzerIand s
First CO2 Act emissions from fossil fuel use by (replaced climate policy including the
N CO2 Regulatory implementation of the first 2000 FOEN IE®
(1999) 10 per cent over the years by second commitment period of the
2008-2012 (relative to 1990). CO2 Act) P
Kyoto Protocal.
co Current legal basis of Switzer-
CHZ’ land’s climate policy including
Second CO, Act N 8 Reduction of all greenhouse gas Imple- the implementation of the
(2011)* 2 HFZCs’ emissions by 20 per centby  Regulatory megted second commitment period of 2013 FOEN IE®
PFCs’ 2020 (relative to 1990). the Kyoto Protocol and
SF NI’: containing provisions covering
&N mitigation as well as adaptation.
Update of the CO, Act providing
the legal basis of Switzerland’s
Decrease of total greenhouse i ; . .
I . climate policy consistent with
gas emissions (relative to 1990) . .
COg, ' the Paris Agreement. While
by (i) 50 per cent by 2030 (at i
CHa, . mostly covering the same
Third CO2 Act N20 least 30 per cent domestic and policies and measures as the
! b
(2021) HFCs, a't. most 20 per pent abroad) and Regulatory  Planned second CO2 Act, the third CO» 2021 FOEN IE
(ii) 35 per cent in the mean over )
PFCs Act foresees a strengthening of
the years 2021-2030 (at least o 4
SFs, NF. 25 per cent domestic and at the policies and measures in
most 10 per cent abroad). order FO reach_the more
ambitious national and
international targets.
Surcharge on fossil heating and
process fuels. Two thirds of the
revenues are redistributed to
Promote eneray efficiency. less Imple-  households and businesses, up
CO2 levy on co intensiveg)c;ner sotllyrces Economic mented to one third goes into the
heating and CO; a2n d reduced us egc))/f fossil fiscal ' (strength- national buildings refurbishment 2008 FOEN 1'600 ¢
process fuels * heating and process fuels ening programme and - to a small
gandp ’ planned)  extent - to a technology fund
granting loan guarantees for the
development of new low-
emission technologies.
Emissions tradin COq, Reducing CO2 emissions of Imple- Emissions trading scheme
scheme * 9 N20, emission-intensive industries ~ Economic  mented based on the cap and trade 2008 FOEN 800
PFCs using market-based mechanism. (strength-  principle, enabling the cost-
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ening effective achievement of
planned) climate-protection targets. Large
greenhouse gas-intensive
companies are required to
participate, medium-sized
companies may voluntarily
participate. Companies included
in the emissions trading scheme
are exempt from the CO: levy
on heating and process fuels.
Binding agreements with eligible
small and medium-sized
companies. Emission reduction
targets take the technological
potential and economic viability

Negotiated I . Imple- :

; Emission reduction targets of measures into account.
reduction COq, . ! mented

. agreed with companies exempt Targets are calculated from the FOEN,
commitments (for ~ N20, : Regulatory  (strength- A : - 2008 400

. from the CO2 levy on heating . starting point along a simplified SFOE
exemption from PFCs ening LS . .
N and process fuels. or individual linear reduction

the CO: levy) planned)

course to the endpoint in the
year 2020. Alternatively,
economically viable measures
(measures target) can be
determined.

a Policies and measures marked with an asterisk (*) are included in the ‘with measures’ projection.

b The first, second and third CO, Acts are the legal framework for various measures. While the expected mitigation impacts of individual policies and measures are
presented along with these policies and measures, the total mitigation impacts of the CO2 Acts correspond to the objectives indicated in the third column.

¢ For the purposes of estimating the mitigation impact, the CO2 levy on heating and process fuels was fixed at 36 Swiss francs per tonne of CO: for the period 2010-
2015. For 20162020, it was assumed that the CO2 levy on heating and process fuels would be raised to 72 Swiss francs per tonne of CO..

IE, included elsewhere
FOEN, Swiss Federal Office for the Environment; SFOE, Swiss Federal Office of Energy

4.2.2 First COz Act (1999)

The first CO, Act (Swiss Confederation, 1999b) entered into force in May 2000. It formed the legal framework for the
implementation of Switzerland’s emissions reduction commitment under the Kyoto Protocol by limiting CO, emissions
from fossil fuel use for heating and transport to 10 per cent below 1990 levels over the period 2008—2012. The overall
target was further divided into a reduction target of 15 per cent on heating and process fuels and eight per cent on motor
fuels. These targets were set to assure compliance with the target under the Kyoto Protocol, assuming that the aggregate
level of other greenhouse gas emissions remained unchanged compared to 1990.

The primary instruments to reach the targets for the period 2008-2012 were:

e Voluntary actions in various areas;

e A subsidiary CO; levy on heating and process fuels;

e Measures in other policy areas (waste, agriculture, F-gases) that are relevant to climate change mitigation;
e Anemissions trading scheme (cap and trade);

e  The complementary use of flexible mechanisms under the Kyoto Protocol.

Estimate of mitigation impact

The expected mitigation impact of the first CO, Act corresponds to its objective, i.e. an average reduction by 10 per
cent of CO; emissions from fossil fuel use over the years 20082012 relative to 1990. However, as the first CO, Act
formed the legal framework for various measures, the mitigation impact is indicated in Tab. 15 and BR CTF table 3 as
‘included elsewhere’ (i.e. under the policies and measures presented below).

4.2.3 Second CO2 Act (2011)

The second CO, Act (Swiss Confederation, 2011) is the current centrepiece of Swiss climate policy. Fully revising the
first CO, Act, it entered into force on 1 January 2013 and covers the period from 2013-2020. Apart from defining
objectives it forms the foundation for several policies and measures to reach the set targets. Some policies and measures
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developed or initiated in the context of the first CO, Act — such as the CO; levy on heating and process fuels, the nation-
al buildings refurbishment programme, and the CO, emission regulations for newly registered vehicles — are continued.

The national reduction target of the second CO, Act stipulates the reduction of domestic greenhouse gas emissions by at
least 20 per cent by 2020 compared to the 1990 level (see Annex B.3). In contrast to the first CO, Act, all gases covered
by the Kyoto Protocol are addressed. The second CO, Act sets incentives for increasing use of renewable energies,
improvement of energy efficiency and development of innovative low-emission technologies. In addition, it gives the
Swiss government the responsibility to coordinate measures aimed at adaptation to the impacts of climate change at the
national level.

The reduction target of —20 per cent by 2020 compared to the 1990 level is shared between the building, industry and
transport sectors, but also tackles emissions from agriculture and of synthetic greenhouse gases. For 2015, the CO,
Ordinance sets interim targets which correspond to reductions of 22 and seven per cent for the buildings and industry
sectors, respectively, as well as zero emissions growth for the transport sector compared to the 1990 level. An evalua-
tion of sectoral achievement of the interim targets was performed in 2017. While the buildings sector and the industry
sector both reached their targets, emissions in the transport sector were four per cent higher than in 1990. Only indica-
tive sectoral targets exist regarding reductions by 2020 (by 40 per cent for the buildings sector, by 15 per cent for the
industry sector, and by 10 per cent for the transport sector, all compared to the 1990 level).

Planned strengthening
The second CO, Act is currently under revision, details of the planned strengthening are presented in section 4.2.4.

Estimate of mitigation impact

The expected mitigation impact of the second CO, Act corresponds to its objective, i.e. to a reduction of greenhouse gas
emissions of 20 per cent by 2020 relative to the 1990 level. However, as the second CO, Act forms the legal framework
for various measures, the mitigation impact is indicated in Tab. 15 and BR CTF table 3 as ‘included elsewhere’ (i.e.
under the policies and measures presented below).

4.2.4 Third CO; Act (2021)

The third CO; Act will replace the second CO Act and cover the period 2021-2030. It translates Switzerland’s com-
mitments under the Paris Agreement into national law and defines reduction targets for greenhouse gas emissions (see
discussion of the estimate of mitigation impact below) as well as the corresponding instruments. Since the Swiss Par-
liament has already approved Switzerland’s international emission reduction target under the Paris Agreement in 2017,
the focus now lies on adopting the corresponding instruments to reach the target. Accordingly, the drafting of the third
CO, Act is ongoing, as of autumn 2017 the feedbacks from the public consultation of a draft version from 2016 are
implemented under the aegis of the Swiss Federal Office for the Environment. The Swiss Federal Council will send the
finalised draft to the Swiss Parliament at the end of 2017, where the debate is planned to begin in 2018. The draft
predominantly proposes the continuation and strengthening of the main instruments, with the following cornerstones
(subject to parliamentary discussion):

e The CO; levy on heating and process fuels shall continue to be an important pillar of Swiss climate policy. The
maximum possible level of the CO- levy on heating and process fuels proposed is 210 Swiss francs per tonne of
COs. As in the current legislation under the second CO; Act, the CO; levy on heating and process fuels will
augment automatically if defined intermediate targets were missed;

e The emissions trading scheme shall be continued and will deliver the most of the mitigation effort from industry.
Importantly, the emissions trading schemes of Switzerland and the European Union are planned to be linked (see
section 4.2.6 for details);

e The negotiated reduction commitments (for exemption from the CO; levy) has proven to be a useful instrument
to cut emissions at the level of companies. It shall continue with little changes;

e A subsidiary ban for heating systems using fossil fuels was proposed in the public hearing of a draft of the third
CO; Act at the end of 2016. However, given the rather sceptical feedbacks, the latest draft of the third CO, Act
proposes a limit of specific emissions (in CO, per square metre energy reference area) for buildings instead
should defined intermediate mitigation targets be missed in 2026/2027;
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e The partial compensation of CO, emissions from motor fuel use shall continue. Until 2030, the compensation
level will rise up to no more than 90 per cent of total emissions from motor fuels. At least 15 per cent shall be
compensated in Switzerland, the rest under Article 6 of the Paris Agreement;

e CO, emission regulations for newly registered vehicles shall be continued and strengthened in line with the Eu-
ropean Union.

Estimate of mitigation impact

The expected mitigation impact of the third CO, Act corresponds to its objective, i.e. a reduction of total greenhouse
gas emissions (relative to 1990) by (i) 50 per cent by 2030 (at least 30 per cent domestic and at most 20 per cent abroad)
and (i) 35 per cent in the mean over the years 20212030 (at least 25 per cent domestic and at most 10 per cent abroad).
As the third CO, Act will form the legal framework for the strengthening of various policies and measures currently
implemented under the second CO; Act, its mitigation impact is indicated in Tab. 15 and BR CTF table 3 as ‘included
elsewhere’ (i.e. under the policies and measures presented below).

4.2.5 CO:2 levy on heating and process fuels

By increasing the price of fossil heating and process fuels, the CO, levy sets an incentive to use fossil fuels more
efficiently, to invest in low carbon technologies, and to switch to low-carbon or carbon-free energy sources. The CO,
levy was introduced in January 2008 at an initial rate of 12 Swiss francs per tonne of CO,. The CO; ordinance foresees
an automatic increase of the rate to a maximum of 120 Swiss francs per tonne of CO; in case CO, emissions from
heating and process fuels exceed the intermediate targets shown in Tab. 16.

Tab. 16 > Intermediate targets set out in Article 94 of the CO2 ordinance to the second CO: Act, including corresponding increases of
the COz2 levy in case of non-compliance with the intermediate targets (the intermediate targets set out in Article 3 of the CO: ordinance to
the first CO2 Act are not shown here??). The attainment of the targets is evaluated based on the CO: statistics which is annually published
at the beginning of July and which contains CO2 emissions from heating and process fuels from the previous year. Accordingly, the
relevant CO2 emissions from heating and process fuels for the year 2016 are available as of July 2017, but will only be included in the
greenhouse gas inventory submitted to the UNFCCC in 2018.
As of 1 January 2014:
o Increase to 60 Swiss francs per tonne of CO: if the CO2 emissions from heating and process fuels in 2012 exceed 79 per cent of 1990 emissions.
= The rate of the CO: levy was increased to 60 Swiss francs per tonne of CO..
As of 1 January 2016:
o Increase to 72 Swiss francs per tonne of COz if the CO2 emissions from heating and process fuels in 2014 exceed 76 per cent of 1990 emissions;
o Increase to 84 Swiss francs per tonne of CO; if the CO2 emissions from heating and process fuels in 2014 exceed 78 per cent of 1990 emissions.
= The rate of the CO2 levy was increased to 84 Swiss francs per tonne of CO..
As of 1 January 2018:
e Increase to 96 Swiss francs per tonne of CO; if the CO2 emissions from heating and process fuels in 2016 exceed 73 per cent of 1990 emissions;
o Increase to 120 Swiss francs per tonne of CO: if the CO2 emissions from heating and process fuels in 2016 exceed 76 per cent of 1990 emissions.
= The rate of the CO; levy was increased to 96 Swiss francs per tonne of CO..

As a basic principle, proceeds from the CO; levy on heating and process fuels are refunded to the Swiss population (on
a per capita basis) and to the Swiss economy (in proportion to wages paid). However, following a parliamentary deci-
sion in June 2009, up to a third (or a maximum of 300 million Swiss francs per year up to the end of 2017 and a maxi-
mum of 450 million Swiss francs as of 2018) of the revenues from the CO- levy is earmarked to finance the national
buildings refurbishment programme (see section 4.3.3). This programme is partly co-funded out of cantonal budgets
and co-managed by the Swiss government and the cantons. Additionally, 25 million Swiss francs per year are invested
in a technology fund to promote innovative technologies that reduce greenhouse gas emissions and the consumption of
resources, support the use of renewable energy and increase energy efficiency.

Planned strengthening

The Swiss Federal Council proposes to increase the maximum rate to 210 Swiss francs per tonne of CO; as part of the
current revision of the CO, Act. As under the current legislation, the levy will be increased step-wise depending on the
evolution of greenhouse gas emissions from heating fuels.

2 https://www.admin.ch/opc/de/classified-compilation/20070960/201205010000/641.712.pdf
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Estimate of mitigation impact

The CO; levy is expected to lead to a reduction of 1.6 million tonnes of CO; in 2020. For the purposes of estimating the
mitigation impact, the CO, levy on heating and process fuels was fixed at 36 Swiss francs per tonne of CO, for the
period 2010-2015. For 2016-2020 it was assumed that the CO- levy on heating and process fuels would be raised to 72
Swiss francs per tonne of CO,. The estimations are based on model-based simulations that were conducted as an input
for the message of the Swiss Federal Council on the Second CO, Act (Ecoplan, 2009). The proposed increase of the
maximum rate to 210 Swiss francs per tonne of CO; is projected to reduce another 1.3 million tonnes of CO; in 2030
(compared to a scenario where the rate is held constant at its current maximum level of 96 Swiss francs per tonne of
COy).

4.2.6 Emissions trading scheme

Switzerland introduced its emissions trading scheme in 2008 in order to give companies — especially those industries
with substantial CO, emissions resulting from the use of heating and process fuels as well as from cement production —
the flexibility in contributing to CO; reduction goals under the same rules as their international competitors (at the same
time being exempt from the CO; levy on heating and process fuels). The emissions trading scheme is based on the cap
and trade principle. For the period 2013-2020, Switzerland’s emissions trading scheme has been aligned with the
emissions trading scheme of the European Union with a view to link both systems. Notable amendments included the
mandatory nature of the emissions trading scheme for large, greenhouse gas-intensive companies and partial auctioning
of emission allowances. Rules for allocation of free emission allowances were harmonised and based on the same
benchmarks of emissions performance as in the European Union.

Planned strengthening

For the period 2021-2030, the emissions trading schemes of Switzerland and the European Union are planned to be
linked, after further developments to ensure compatibility of the two systems. Most importantly, this requires identical
sectoral coverage. Therefore, Switzerland will have to include aircraft operators and gas-fired combined-cycle power
plants in its emissions trading scheme. The maximal amount of available emission allowances (cap) will be reduced at
2.2 per cent per year instead of 1.74 per cent per year. The technical negotiations between Switzerland and the Europe-
an Union on the linking of their emissions trading schemes have been completed in January 2016. The required bilateral
agreement has been signed on 23 November 2017. It will enter into force as soon as both parties have ratified the treaty.
This process of ratification, which also includes the approval of amendments to Swiss legislation to include aircraft
operators and gas-fired combined-cycle power plants in the emissions trading scheme, is currently pending in the Swiss
Parliament.

Estimate of mitigation impact

Based on the rate of reduction of the cap of 1.74 per cent per year and considering actual emissions covered by the
emissions trading scheme, the mitigation impact of the emissions trading scheme until 2020 is estimated to be approxi-
mately 0.8 million tonnes of CO,. Under the planned strengthening, the increase of the rate of reduction to 2.2 per cent
per year from 2021 on will lead to an additional mitigation impact of one million tonnes of COin 2030.

4.2.7 Negotiated reduction commitments (for exemption from the COz levy)

Companies with substantial CO, emissions may apply for exemption from the CO, levy without participation in the
emissions trading scheme, provided they commit to emission reductions and they fulfil the requirements laid out in the
CO; Ordinance. Companies have to elaborate emission reduction targets, which take into account the technological
potential and economic viability of measures. The emissions reduction targets of companies are calculated from the
starting point along a linear reduction course to the endpoint in the year 2020, either based on a simplified determina-
tion of the reduction course or an individual reduction course including a systematic analysis. As a further option, for
companies that emit no more than 1’500 tonnes of CO; equivalents per year, economically viable measures (measures
target) can be determined in a standardised procedure instead of a reduction course. The elaboration of negotiated
reduction commitments and their implementation is assisted by two organisations mandated by the government (Swiss
Energy Agency of the Economy and Cleantech Agency Switzerland, see section 9.2).
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Planned strengthening

The current mechanism with negotiated reduction commitments for companies with substantial CO, emissions has
proven to be a valuable instrument. As part of the current revision of the CO, Act, the Swiss Federal Council proposes
its continuation with several adjustments aiming to reduce administrative costs and overlaps with cantonal instruments.

Estimate of mitigation impact

For 2020, the estimated mitigation impact of the negotiated reduction commitments (for exemption from the CO; levy)
is estimated at about 400 thousand tonnes of CO, equivalents (Tab. 15 and BR CTF table 3). This estimation is based on
the sum of reduction commitments of exempt companies, i.e. on total reductions needed to meet their negotiated targets.
The additional mitigation impact of the continuation of the instrument beyond 2020 can be roughly estimated at 200
thousand tonnes of CO; equivalents by 2030, which corresponds to a 10 per cent decrease of total emissions of exempt
companies. This estimation is very uncertain, because the details of the design and implementation of the instrument are
subject to ongoing discussions.

4.3 Energy

4.3.1 Overview

Energy policy was anchored in the Federal Constitution of the Swiss Confederation in 1990, when an energy article was
added. This article stipulates that the Swiss government and the cantons are obliged to use their competences to ensure
an adequate, broad-based, secure, economic and ecological energy supply, and the economical and efficient use of
energy. This comprehensive list of requirements places high demands on energy policy at the federal and cantonal
levels, including the ability to find compromise solutions that meet all criteria.

The energy article in the Federal Constitution of the Swiss Confederation is elaborated further in the Energy Act, the
Nuclear Energy Act and the Electricity Supply Act. In addition to legal instruments and related measures, the energy
policies of the Swiss government and the cantons are also based on ‘energy perspectives’ (models and scenarios of
future energy production and consumption), ‘strategies’ (goal-oriented policy packages), implementation programmes
focussing on information and promotion, and the periodic evaluation of energy-related measures at the municipal,
cantonal and federal level.

Following the reactor disaster of Fukushima in 2011 the Swiss Federal Council and the Swiss Parliament decided on
Switzerland’s progressive withdrawal from nuclear energy sources. This decision, together with further far-reaching
changes in the international energy environment, requires an upgrading of the Swiss energy system. For this purpose the
Swiss Federal Council has developed the Energy Strategy 2050.

On September 2013, the Swiss Federal Council submitted the first set of measures in the Energy Strategy 2050 (Swiss
Federal Council, 2013a) to the Swiss Parliament. The Swiss Federal Council wishes to significantly develop the exist-
ing potential for energy efficiency and to exploit the potential of hydropower and the new renewable energies (sun,
wind, geothermal, biomass). The set of measures entails a total revision of the Energy Law as well as changes in various
other laws, e.g. the CO, Act. The Swiss Parliament approved the draft in a final vote on September 2016. The referen-
dum request against the first bundle of measures was successful. In the referendum on 21 May 2017, the Swiss elec-
torate approved the new Energy Act thus paving the way for a change in the national energy policy. The Act will take
effect on 1 January 2018.

The Energy Strategy 2050 sets a number of priorities to assure the future energy supply, such as reduction in energy
consumption, broadening of the portfolio of energy sources, expansion and restructuring of the electricity transmission
grid as well as energy storage. As part of the Energy Strategy 2050, emphasis is placed on increased energy savings
(energy efficiency), the expansion of hydropower and implementation of new renewable energies. The new Energy Act
sets guidelines for energy and electricity consumption and for production of new renewable sources and for hydropow-
er. Adherence to these guidelines will be among the topics and indicators which will be the focus of the monitoring
procedure incorporated in Energy Act 2050 that will commence once the Act goes into effect. In addition and if neces-
sary, fossil fuel-based electricity production (mainly gas-fired combined-cycle power plants for peak supply, but also
combined heat and power production for baseload in winter) as well as enhanced imports are options foreseen in the
strategy.
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Within the context of the Energy Strategy 2050, priority areas particularly relevant to climate policy goals are:

e Reduction in energy consumption: The new Energy Act contains reference values of —16 per cent energy con-
sumption per person and —3 per cent electricity consumption per person until 2020 and of —43 per cent energy
consumption per person and —13 per cent electricity consumption per person until 2035 compared to 2000. On
this basis, the energy strategy shall contribute to achieve the long-term goals of Switzerland’s climate policy — to
reduce greenhouse gas emissions to 1 to 1.5 tonnes of CO- equivalents per year and person by 2050. The gov-
ernment intends to encourage the economical use of energy in general and of electricity in particular. Enhanced
efficiency measures include minimum requirements for appliances (best practice, energy label) and other regula-
tions, bonus malus mechanisms (efficiency bonus), measures to raise public awareness (strengthening of the
SwissEnergy programme, described below) and measures regarding the production of heat;

e Broadening of electricity supply: Hydropower and new renewable electricity generation should be bolstered in
particular. Their share in the current energy mix needs to be expanded substantially. This is the main aim of the
feed-in remuneration (electricity network surcharge), raising funds for promotional measures. However, in order
to meet demand, fossil fuel-based electricity generation may need to be expanded by constructing gas-fired
combined-cycle power plants intended to provide peak load, but also combined heat and power plants for base
load in winter. The government is retaining its climate policy objectives (see section 4.3.6), therefore emissions
caused by new fossil fuel-based power plants must be compensated,;

e Expansion and restructuring of electricity transmission grid and energy storage: The increasing share of
intermittent power production by renewable energies (wind, solar) requires the expansion and restructuring of
transmission grids and of the pool of power plants to ensure temporary power balancing as well as the necessary
storage and reserve capacities. ‘Smart grids’ are important prerequisites for future domestic production infra-
structures and electricity exchange. They allow direct interaction between consumers, the network and power
producers and offer great potential with regard to optimising the electricity system, delivering energy savings
and, consequently, bringing down costs;

e Strengthening energy research: An action plan on ‘Coordinated Energy Research Switzerland’ was created as
a consequence of the Swiss decision to phase out nuclear energy. It aims at building up capacities in energy re-
search and strengthening thematic focal points in seven clearly defined fields of action. Within the framework of
the Energy Strategy 2050, the Swiss Parliament adopted the ‘Coordinated Energy Research’ action plan for the
period from 2013 to 2016 as a supplement to the existing energy research programme. This action plan is sup-
porting the implementation of the Energy Strategy 2050 by providing additional research capacity at universities
and colleges of technology in the area of application-oriented energy research. For the implementation of this ac-
tion plan, eight specialised competence centres were created (Swiss Competence Centres for Energy Research
SCCER, see section 8.1.1).

The Swiss Federal Council submitted the Climate and Energy Incentive System (KELS) to the Swiss Parliament as the
second stage of Energy Strategy 2050. Neither chamber advocated any of the proposals aimed at establishing a constitu-
tional article stipulating use of an incentive tax on energy.

The monitoring procedure mentioned in Energy Strategy 2050 will reveal whether further measures will be required in
the field of energy efficiency. There will be an opportunity to discuss how to guarantee the long-term security of elec-
tricity supplies within the debate about the design of the electricity market after 2020. The market design should be
compatible with Swiss climate targets, complete liberalisation of the market and with an agreement with the European
Union on electricity supplies.

Currently, the Swiss Parliament is debating another proposal dealing with the modernisation and expansion of the grid.
The idea behind the electricity grid strategy (SSN) is to establish new legislative conditions for the development of the
grid. The aim of the proposal is to ensure the prompt needs-oriented development of Switzerland’s electricity grids to
guarantee the security of the electricity supply. In the main the proposal is not in dispute and the few differences in
opinion are being reconciled.

Tab. 17 gives an overview of the most climate-relevant policies and measures in the energy sector. The following
sections provide more details and background information on each policy and measure.
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Tab. 17 > Summary of policies and measures in the energy sector. The sector affected is ‘energy’ for all policies and measures present-

ed in this table.

Green Imple Estimate of
Name of policy ~ house Objective and/or Type of SFatuls of Brief descrinti Stfa.rt ytlaar menting Tr:t(;??:ﬂ?ullr:t'i):: t
or measure 2 gas(es) activity affected instrument _'MP€ riet description ot impre- entity or in kt COse ’
affected mentation mentation entities _ inktCOzq)
2020
Major policy instrument
engaging cantons, municipali-
ties, industry, as well as
SwissEnergy Promotion of energy efficiency Infor- Imple environmental and consumer
programme * CO2 and the increased use of mation, mented associations for awareness 2001 SFOE NE b
renewables. education raising and the promotion of
increased energy efficiency and
the enhanced use of renewable
energy.
The programme increases the
Refurbishment of existing energy efficiency of buildings
. o buildings envelope and Imple- and promotes thle use of
National buildings Incentives for renewable energy mented renewable energies in the SFOE,
refurbishment CO; energy recuperation and ' Economic (strength-  buildings sector. Financed by 2010 FOEN, 1120
programme * optimisation of building ening  one third of the revenue from the cantons
technology planned) CO: levy on heating and
’ process fuels, with additional
funds provided by the cantons.
A set of common energy and
insulation standards (model
Imple- ordinances) to reduce energy Cantons
Building codes of Stringent energy consumption mented - consumption of buidings agreed in c:oordii
the cantons * €0 standards for new buildings. Regulatory (strength- on by the cantonal energy 1992 nation with 1760
ening  directors. Implementation of the SFOE
planned) further tightening of standards
by 2018 has been agreed in
2011.
Full or partial refund of electricity
network surcharges (raised for
the promotion of renewable
Economic, energies) to energy-intensive
Negotiated Exemption from electricity a v/onI:n;tIa Imple- ezﬁgﬁjensnsef th?&% (.)g?t.;oa
commitments on CO2  network surcharges under the ryt got P gy etfiaiency | 2014 SFOE NE®
. N ed mented  target agreement. The target
energy efficiency Energy Act.
agree- agreements need to follow the
ments guidance provided by the Swiss
government and have to be
elaborated in collaboration with
two specialised organisations.
Fossil thermal power plants with
a capacity larger than 100
Obligation to Imple- megawatts obtain planning
offset emissions Avoid new large sources of CO2 mented permission only if their CO>
from gas-fired CO,  from electricity or heat genera- Regulatory (strength-  emissions are fully compen- 2008 FOEN NA¢
combined-cycle tion. ening sated. Under the second CO:
power plants * planned) Act, at least half of the compen-
sation has to be achieved
domestically.
Agreement committing the
association of municipal solid
Negotiated Contribution to emission wastetlncw;eratltorl])lplsnt
reduction reduction by municipal solid moni(t)gr(ierzg (s);sst:n?sér? q Itf) r: duce
comm!tment 9f CO2 waste incineration plant Regulatory Imple- net COz emissions. Implementa- 2014 FOEN 2004
municipal solid operators through energy mented tion of the aqreement exemots
waste incineration efficiency measures and metal . or exemp
plant operators recuperation. municipal solid waste incinera-

tion plant operators from
participation in the emissions
trading scheme.

a Policies and measures marked with an asterisk (*) are included in the ‘with measures’ projection.
b See the respective sections (4.3.2 and 4.3.5) for more information regarding the mitigation impact.

¢ ltis currently uncertain when (and if) new gas-fired combined-cycle power plants will be realised in Switzerland. In any case, the obligation to offset emissions from
gas-fired combined-cycle power plants aims at ensuring their climate-neutral operation (partly using international carbon credits).

d Agreed (net) emission reduction commitment is 200 thousand tonnes of CO2 equivalents below 2010 emissions by 2020. The recuperation of metals may lead to
(indirect) reductions of greenhouse gas emissions outside Switzerland.

NA, not applicable; NE, not estimated
FOEN, Swiss Federal Office for the Environment; SFOE, Swiss Federal Office of Energy
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4.3.2 SwissEnergy programme

In 2001, the Swiss Federal Council launched the ‘SwissEnergy’ programme, in line with the Energy Act and the CO;
Act that came into force in 1999 and 2000, respectively. It aims at reducing fossil fuel use and CO, emissions as re-
quired by the CO, Act and contains targets for electricity generation and heat production from renewable sources. The
SwissEnergy programme represents a major policy instrument for awareness raising and promoting an increase in
energy efficiency and the enhanced use of renewable energy (see section 9.2). Measures are mostly voluntary in nature,
supporting the effect of regulatory measures. Running initially from 2001 to 2010, the programme has been extended to
2020.

SwissEnergy is managed by the Swiss Federal Office of Energy. Projects are normally run in close cooperation with
cantons, municipalities, and industry, as well as environmental and consumer associations. Programme results are
subject to detailed monitoring and verification. To bolster the implementation of the Energy Strategy 2050, Swiss
Energy’s funding was increased, reaching 45 million Swiss francs in 2014 and 55 million Swiss francs in 2015. Addi-
tional funding is to be sourced from third parties (trade and industry, cantons and municipalities).

In recent years, several tasks formerly vested with SwissEnergy have become a legal obligation: promotion of renewa-
bles has shifted from a programme-type activity supplementing a modest and inadequate feed-in tariff to a comprehen-
sive feed-in system, whose enforcement and continuity is guaranteed by law. Many minimum efficiency performance
standards, previously introduced in the form of voluntary agreements (cars, some appliances) or codes of conduct (some
energy-using products), are now legally mandated and aligned with the standards of the European Union. Hence, the
role of SwissEnergy is shifting towards that of a facilitator for the above mentioned regulations and laws.

Estimate of mitigation impact

The SwissEnergy programme covers a number of fields each requiring the use of very different — and very specific —
instruments and means of communication. The focus of the programme is on soft measures (information, consulting,
training and continuing education, quality assurance), therefore the mitigation impact cannot be quantified for lack of
methodology. In addition, the SwissEnergy programme provides advice about implementation of regulations and
promotional programmes and is primarily responsible for ensuring that enough trained people are available and that
measures are publicised. These are necessary activities, but their mitigation impact cannot be looked at in isolation from
the measures being applied. For all these reasons, the mitigation impact of the SwissEnergy programme is reported as
‘not estimated’ in Tab. 17 and BR CTF table 3.

4.3.3 National buildings refurbishment programme

In order to increase the refurbishment rate of buildings and to promote the use of renewable energies in the buildings
sector, a third of the revenues from the CO, levy on heating and process fuels were earmarked for this purpose in the
framework of the first CO, Act. In 2009, the Swiss Parliament adopted the national buildings refurbishment programme
(operational since 1 January 2010). The programme was collectively developed by the cantons, represented by the
Conference of Cantonal Energy Directors and the federal administration (Swiss Federal Office of Energy, Swiss Federal
Office for the Environment). The cantons are responsible for its implementation. The duration of the programme is
limited to ten years. A mid-term evaluation has been submitted to the Swiss Parliament in 2016. Some numbers on the
cost-effectiveness of the programme on the basis of the most recent annual reporting (EnDK, 2015) are given below.

With the revision of the CO, Act in 2011, the Swiss Parliament increased the maximum amount earmarked for the
national buildings refurbishment programme from 200 million to 300 million Swiss francs per year. Available funds are
linked to the actual level of the CO, levy. With the increases of the CO, levy at the beginning of 2014 and 2016, more
financial means are available to promote measures to reduce greenhouse gas emissions from buildings.

Until 2016, the national buildings refurbishment programme was divided into two distinct parts: (i) part A,
refurbishment of existing building envelope and (ii) part B, promotion of renewable energy, energy recuperation and
optimisation of building technology. This segregation of tasks was abolished as a result of reorganisation of the
programme in 2017.

For refurbishment of existing buildings envelope and use of renewable energy, energy recuperation and optimisation of
building technology up to 15 per cent of total investment costs are sponsored by the programme. In 2015, about four
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million square metres of building surface were refurbished with the support of the programme. The main focus was on
roofs and facades. Also high contributions to CO; reduction came from the installation of wood-based heating systems,
including district heating. Other important elements were waste heat utilisation, heat pumps and solar collectors. The
cumulative effect of the programme since its inception in 2010 till 2015 amounts to 18.6 million tonnes of CO; (taking
account of the entire lifespan of the measures).

Average costs per tonne of CO, reduced was 64 Swiss francs (combined funds from the federal and the cantonal level).
Beyond the national buildings refurbishment programme, several cantons provide financial support to measures such as
promotion of photovoltaics and consulting of building owners. However, there is no systematic overarching evaluation
of the quantitative effect of these measures on CO; emissions.

After the adoption of the new Energy Act in May 2017, more funding will be available to the national buildings
refurbishment programme as of 1 January 2018 and the maximum amount earmarked for the national buildings
refurbishment programme will increase from 300 million to 450 million Swiss francs per year. The time limitation set
for the programme of 2019 will also be abolished.

Planned strengthening

Within the framework of Switzerland’s climate policy for the years after 2020, the Swiss Federal Council proposes to
extend the partial earmarking of funds until 2025.

Estimate of mitigation impact

A model which allots a CO, mitigation impact to each measure realised (e.g., per square metre of insulation) was used
to calculate the mitigation impact of the national buildings refurbishment programme. For the calculation, dead-weight
effects were also taken into consideration and assumptions were made concerning the funds to be allotted. The model,
taking into account the investements available up to 2020, provides a mitigation impact of 1.12 million tonnes of CO;
equivalents by 2020 (Tab. 17 and BR CTF table 3).

4.3.4 Building codes of the cantons

The cantons are responsible to decree any regulations in the buildings sector. Under the second CO; Act they are
required to define standards for the continuous reduction of CO emissions in new and existing buildings (Article 9).

In order to harmonise the building codes throughout Switzerland, the cantons, under the guidance of the Conference of
Cantonal Energy Directors, agreed on model ordinances. Model ordinances were first established in 1992 and have been
updated periodically since (i.e. in 2000, 2008, and 2014, see EnDK, 2014).

Planned strengthening

According to a declaration of intent issued by the general assembly of the members of the Conference of Cantonal
Energy Directors in 2011, cantons will by 2018 integrate the 2014 version of the model ordinances into cantonal legisla-
tion in order to become effective by 2020 at the latest. Minimum requirements of this version are: New buildings must
be autonomous with regard to their own heat demand and produce a reasonable share of their electricity demand, the
use of electricity for heating and warm water production is prohibited, the refurbishment of existing buildings, and the
switch to renewables are to be promoted increasingly.

Estimate of mitigation impact

The mitigation impact of the building codes of the cantons on greenhouse gas emissions mainly results from insulation
requirements for building refurbishment and new constructions. The estimate of 1.76 million tonnes of CO, equivalents
by 2020 indicated in Tab. 17 and BR CTF table 3 is based on assumptions about the energy reference area, rate of
refurbishment, heat consumption before and after renovation, and heat consumption of new buildings (used as input into
the computable general equilibrium model of EPFL and Infras (2016) and EPFL (2017) for the calculation of projec-
tions, see chapter 5).

4.3.5 Negotiated commitments on energy efficiency

The Energy Act foresees financial contributions for the promotion of renewable energies. The contributions are fi-
nanced by means of electricity network surcharges, which presently amount to 0.015 Swiss francs per kilowatt-hour at
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the most. Energy-intensive companies can be granted a full or partial refund of the electricity network surcharges,
provided they comply with certain conditions, inter alia, a commitment to enhancing energy efficiency in a target
agreement with the Swiss government.

As a result of the adoption of the Energy Strategy 2050, two changes to requirements enter into force as of January
2018, leading to a higher number of companies entitled to a refund:

e Increase in the grid surcharge from 1.5 cents to 2.3 cents per kilowatt-hour;
e Inclusion of the grid surcharge paid in energy costs.

It is assumed that many more companies will meet the minimum requirements as a result of these changes.

Estimate of mitigation impact

The influence on CO, emissions cannot be estimated, because it is not yet clear how many companies would make
target agreements to increase energy efficiency. Accordingly, the mitigation impact of the negotiated commitments on
energy efficiency is indicated as ‘not estimated” in Tab. 17 and BR CTF table 3.

4.3.6 Obligation to offset emissions from gas-fired combined-cycle power plants

Currently, no gas-fired combined-cycle power plants are in operation in Switzerland, and it is unclear whether there will
be a need for such power plants to cover future electricity demand. Nevertheless, since 2008, gas-fired combined-cycle
power plants with a capacity larger than 100 megawatts obtain planning permission only if their CO, emissions are fully
compensated. Compared to the first CO, Act, the possibility to use flexible mechanisms under the Kyoto Protocol to
compensate for CO; emissions has been raised from 30 to 50 per cent under the second CO; Act, i.e. at least half of the
compensation has to be achieved domestically.

Planned strengthening

With the planned linking of the Swiss emissions trading scheme with the one of the European Union, gas-fired com-
bined-cycle power plants shall be implemented in the emissions trading scheme. As in the European Union, there will
be no free allocation for producing electricity. Therefore, future gas-fired combined-cycle power plants in Switzerland
will have to compensate their emissions by buying emission allowances in the emissions trading scheme.

Estimate of mitigation impact

It is currently uncertain when (and if) gas-fired combined-cycle power plants will be realised in Switzerlan