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Foreword

While Switzerland submits its eighth national communicatiah fifth biennial report, the synthesis report of thelsi
assessment report of theergovernmental Panel on Climate Chargyim the final phase of editing. Yet, the core state-
mentis set out in the repodf Working Groupl, which waspublishedmore tlan a year agd-or global warming not to
exceed the threshold of 1.5 degrees Celsiussions ofjreenhouse gases need to be curbed drastically. Avoiding irre-
versible changes in many areas of the global atmosiiiiespherenydrosphere system becomes acréasingly chal-
lenging taskTackling this task is essentidilwe want to preserve the greatest possible scope for future generations to
shape their lives in a prosperous waithe same timgwve must also prepare for the inevitable impacts of clinfzage.

For this purpose, the Swiss government adopted its second action plan for the implementation of tiexdagtation
strategy in 2020.

News headlines may have turned away from global warming recently. The challenge to reduce greenhouseogas emissi
as much as possible remains. The potentials are well known: With more renewable enerGi@srawtral transport,

less waste and more resource efficiency, Switzerland can reduce its greenhouse gas emissions far lisltavdtzday
Suitable technolgies are available and their implementation is economically viable. Moreover, recent geopolitical devel-
opments have given us even more reasons to reduceawy thependence on fossil fuels.

In April 2022, with the presentation of the greenhouse gas iomeR020, Switzerland took stock of the achievement of

its climate target under the second commitment period of the Kyoto Protocol. The balance sheet shows that the emissions
target of minus 15.8 per cent compared to 1990 was achieved in the period &m0 2020. Emission reductions from

climate protection projects abroad also contributed to this positive result.

Now it is time to look ahead. By submitting its nationally determined contribution, Switzerland has comnattkshsb

halving its greenhae gas emissions by 2030 compared to 1990, which corresponds to an average reduction in greenhouse
gas emissions dt least35 per cent in the period from 2021 to 2030. To achieve the target, internationally transferred
mitigation outcomes from cooperatiainder Article6 of the Paris Agreement are to be used in part. In preparation for

this, Switzerland has concluded several bilateral agreements with partner countries. The agreements set the framework
conditions for cooperation and define the requiremfartshe recognition of internationally transferred mitigation out-

comes in line with the high standards that Switzerland and the other members of the Environmental Integrity Group stand
for.

Domestically, the transition to an energy system that relies omorenewable energy is underway. Considerable funding
is being made available to expand and accelerate decarbonisation. The new version of3fde Adtdwhich is currently
under discussion, envisages supplementingdCBglevy with effective incentigs, targeted support and subsidies. The
debate on the future legal framework of Swiss climate policy is also shaped byctilkeddGlacier Initiativel a popular
initiative that seeks to stipulate the goal of reducing Switzetageenhouse gas emiss to net zero by 2050 in the
Federal Constitution of the Swiss Confederation. The final decisions are expected in the course of the year 2023.

Katrin Schneeberger
Director
Swiss Federal Office for the Environment, Bern, Switzerland

SeptembeR022
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1 Exeautive summary

1.1 Introduction

Switzerlandprepared iteighth national communication under the United Nations Framework Convention on Climate
Change (UNFCCCiollowing therevision of the UNFCCC reporting guidelines on national communications for Parties
included in Annex | to the Conventigsee the annex tecision 6/CP.25).

Switzerlandpresents it§ifth biennial report as an annex to thighthnational communicatiofAnnexB), with detailed
reporting of tle information on the common topics in the main text of the national communicatiofiftfhgiennial

report was prepared based on the UNFCCC biennial reporting guidelines for developed country Parties (decision
2/CP.17). The accompanying tabtesrespondo the common tabular forma8R CTF tablesdecision 19/CP.18Bwit-

zerland 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 tisioas to the common tabular format. The supplementary
information under Articlé/, paragrapl2, of the Kyoto Protocol, as requested by decision 22/CP.7, is contained in differ-
ent chapters and sections of Switzerl@neighthnational communication and mumarised inAnnexaA.

In preparation of theighthnational communication and the fiftliennial report, Switzerland took into account the issues
raised by the expert review teams in the course of the revietyg gfrevious reportsto assist the review process,
AnnexC provides detailed answers to every recommendation and encouragement fi@eptréof the technical review

of the seventhnational communication ofvtzerland(FCCC/IDR7/CHE) and the&Report of the technical review of
thefourthbiennial report of SwitzerladdFCCC/TRR4/CHE). The following sections provide a summary of the chapters
contained in Switzerlar@d eighthnational 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 sharesdsa 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 thBwissConfederatior{federal evel), the cantons are sovereign, i.e. entitled to legislate in an area

of policy. At the federal level, the following separation of powers is establisheide (Bgislative authority at the federal

level consists of a bicameral parliament, with the @2@Mnbers 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), {lig executive authority ahe federal level is the Swiss Federal Council, con-
sisting of seven members with equal power, andtfi@)highest judicative authority of the country is the Federal Supreme
Court. However, according to the Federal Constitution of the Swiss Confedetaidwiss 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 eligilbtevote, abou63 per cent of the resident population). Thestimportanformal
instruments of Switzerlardsl direct democracy are (fe optional referendum which allows citizens to veto decisions
made by the Swiss Parliament, {lije mandatory referenduon each constitutional amendment passed by the Swiss
Pariament, and (iiixhe popular initiative by which citizens can propose amendments to the Federal Constitution of the
Swiss Confederation.

Due to the very close economic tiesSWitzerland with neighbouringates 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 meber of several international organisations (e.g. the OECD, the World Bank Group and all United
Nations specialised agencieShce September 2002, Switzerland has beeéuil member of the United Nations.

Population profile

At the end of 200, Switzerlanchad a population d.670million permanent residents with an average a densipl 0f
persons per square kilometre. Population is concentrated @etiteal Plateaithe major alpine valleys and the Ticino,
while the density is substantially lower irethilly and alpine regions of the country. Population growveth been stable
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at around).75per cent per year during the last yeamd mainly results from immigration and increasing life expectancy.
It is expected that population growth will continimethe future leading to10.44 million permanent residents by 20
Approximately25.5 per cent of the permanent residential population are foreign nationals.

Economic profile

Switzerlands nominal gross domestic product was alb&f billion Swiss francs ir2020, corresponding to abo@&l

thousand Swiss francs per capita. With just a few exceptions in the early il02089and in 2020 Switzerlands real
gross domestic product increased annually by dpupper cent compared to the previous year oveptréeod 1990 to
2020. Switzerlands economy largely depends on the services sector, whict2hr2d only employed6.4 per cent of
the total workforce, but also contributéd.3 per cent to the gross value added.

The economy strongly depends on tradehvather countries, as Switzerland imports bulk raw materials and exports
processed higlyuality goods. Switzerlardd trade balance (exports minus imports) was about balanced between 1992 and
the early 2000s. Since 2002, exports growth has been accelemtioghpared to imports growtburing the last years
Switzerlands trade balanckas remained between about four &ne per cent of the gross domestic product. Among the
most important traded goods in terms of monetary value are chemical and phaicabpeaducts, noble metals, jewels

and gemstones, machines, instruments and electraratshes and precision instruments

Geographical profile

Switzerland, located in the centre of Europe, covers an arg28@b5 square kilometregomprising25.1percent unpro-
ductive surface31.8 per cent forests and grov@5.2 per cent utilised agricultural area, an® per cent builup area
The topography is determined by tBentral Plateatthe Juranountains and the Alps.beut halfof Switzerlands surface
area is located above0DO 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. Variable winter temperatures amm@ortant factor influencing energy consumption

for heatingand leave a strong pnint on annual Ceemissions. Longerm measurements indicate a marked shift towards

a warmer climateificrease of the mean temperatureniiyre than twalegrees Celsius beter 1864 and 22D, i.e. about

twice the increase of the global mean temperat@ieanges in mean precipitation are less clear, although there are robust
indications foranincrease in the frequency and intengifyheavy precipitationVarious climate indies document the

ongoing climate change in Switzerland. For instance, over the Central Plateau, the average number of summer days has
more than doubled over the last 60 years, the number of heating degree days has decreased by about 15 to 20 per cent ir
the same time periodhe number of snow days has decreased and the number of sunny days has increased.

Energy

Switzerlands energy system largely dependdassil energy importswhile it is almost selsufficient regarding carben
free electricity In 2020 gross energy consumpti@mounted tqust slightly overone millionterajoules composed as
follows: (i) 287,010terajouleswere ofdomestic origin $0.9 per cent hydropowef1.1 per cent wastel5.0 per cent
wood, 13.0per cent other renewable energyices), (ii)872,180terajouleswvere imported45.0per cent crude oil and

oil products,13.7per cent ga€8.8per cent nuclear fuel,l.1per cent electricityl.Oper cent wood and other renewable
energy resources, al4 per cent coal), (iiipxpors accounted for a total @86,150terajoule86.1per cent electricity,
13.9per cent oil productd).1 per cent wood), and (ithe remainind0,930terajoulescorresponded to stock changes of
mainly crude oil, but also oil products aodal. Due to theimpact of meteorological conditions on heating demand, the
final energy consumption shows strong y&ayear variationshowevera decreasing trertths become discernilbdince
about a decad

Transport

Switzerlands transport infrastructure providesr fextensive road and rail networks serving individual and freight
transport needs. This includes comprehensive public transportation services. The number of cars in SWwaseriand
creased fron3.0 million in 1990 to4.7 million in 2020. Between 1980 an@015, motorised private transport (total pas-
senger kilometred)asincreased byt3.9per cent and public transport omad and rail (total passenger kilometrkay
increased bp3.4per cent, as a result pbpulationgrowthas well as théncrease irdaly travel distance per persoBy
2020, feight transportin tonnekilometreg hasincreased by6 per cent since 1990, with the shareraif fluctuating
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around40 per cent. However, transalpine freight transport in Switzerland is dominated by eailiat thanks to newly
constructed railway tunnels. Given the relatively short distances and the derefécient road and railway networks,
the share oflomestic aviation is negligible.

Industry and services

The structure of Switzerladsl industry setor clearly reflects the fact that the country is relatively poor in natural re-
sources. Switzerlardd industry is specialised in the production of mechanical devices and engines, data processing equip-
ment, and higiprecision instruments (watches and gofmsmedical uses). Of greatest importance are the food pro-
cessing and chemical industries, in particular the production of pharmaceutical articles. However, Sviizerteaany

is largely based on the highly diverse services sector, with the followirst)important branches (in descending order

of gross value added(j) wholesale trade, (iijeal estate activities, (iilpgal advice, architecture, consultancy, {iaan-

cial service activities, (luman health activities, (vipnsurance, reinsuran@nd pension fundingnd(vii) retail trade.

Waste

With regard to waste treatment, Switzerland has efficient infrastructureppéyhtingstandards and clear legal stipula-

tions in place. In concert with increasing prosperity and the steady growth dapaputhe total amount of municipal

solid waste generated in Switzerlamasincreased byl9 per cent between 1990 and28tand accounted faaboutsix

million tonnes in 2Q0 (about700 kilograms per person). There&9 million tonnes were incinerateghd 3.2 million

tonnes were recycled (landfilling of combustible waste is banned since the year 2000). In Switzerland, the wastewater of
virtually theentirepopulation (about 97 per cent) is sewered to a wastewater treatment plant.

Building stock and urban structure

At the end of 2020the building stock in Switzerland consistedld million buildings with at least partial residential
use, corresponding to an increas@bper centompared to 199Between 1990 and02Q the energy reference area of
buildings in the services sector has increase@®yer centof buildings in the industry sector &7 per centand of
buildings for residential use B0 percent In 2015,63 per cenbf all buildings were heated with fossil fuels. Heat pumps
accounedfor about70 per cenbf heating systems installed in newly constructed buildthgsg 20112015 Switzer-
landGs urban structure may be best described by the deetwork cityg i.e. a large number of interconnectedde$
with high densities of populiain, goods and information which have an extensive and efficient mutual exchange.

Agriculture

In 2020,Switzerlands utilised agricultural area (excluding alpine pastures) acedfmt 25.3 per cent of the total land
surface. When alpine pastures areudeld, the agricultural larglrface covermore than a thirdf the total land surface.
The number of farmbhasdecreased bgne thirdduring the last about 20 yeaws large share of farms keep ruminants.
The number of cattleasdecreased b22 per cenbetween 1990 and 20, while productivity per animaias beeion the
rise.

Forest

A third of Switzerland iovered by forests, with more thhalf of the forest being located abov®00 metres above
sea level. Of thd21 million cubic metres wood stocked Swiss forests32 per cent arise from deciduous trees &8d
per cent arise from coniferous trees. Since 12985, the forest area has increased byer cent. Forest growth was
significant in the Alps, while the forest area the Central Plateaard in the Juranountaingemained 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 Vasiaibiess

the gross domestiproduct, 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 wdsiegeetc.
evolved, from 1990 to ZA, in a way as to provoke additional greenhouse gas emissions. In contrast, Swifgerland
greenhouse gas emissidra/eshown a slightly decreasing trend over the same time interval, indicating a decoupling of
greenhouse gas emissions fremonomic and populath growth. Accordingly, Switzerlanidasmanaged to improve its
greenhouse gas intensity substantially. Greenhouse gas emissions per capita and per gross domestaveosuct
creased bp8and49 per cent, respectively, between 1990 an20
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1.3 Greenhousegas inventory information

Switzerland& greenhouse gas emissions

Switzerlands total greenhouse gas emissions (excluding LULUCF and international bunkers, including indiect CO
were 43.412 million tonnes of CQ@ equivalents in2020 (Fig. 1), corresponding t&.1 tonnes of CQ equivalents per
capita. Between 1990 ara®2(Q total greenhouse gas emissions (excluding LULUCF) were mostly modulated by year
to-year changes in meteorological conditions which drive theuataf fuel needed for heating purposes. This resulted
in minimum emissions 080.4 per cent in2020and maximum emissions 4035 per cent in 1991, relative to 1990.
However, since about ten years, a decreasing trend has superimposed the variatioretdorological conditions.

Fig. 1> Switzerlan@ total greenhouse gas emissions (excluding LULUCF and international inehlairgy emissions from the sect
1, 2, 3, 5, andificluding indirect Cf) 19962020 Left: Subiyided by gas. Right: Subdivided by sector.
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Swiss Federal Office for the Environment

Regarding gases, G@Wvas the dominant contributor gas over the full time period (shar8.8fper cent in total green-
house gas emissions2020. CO; emissions prarily stem from fuel combustion activities, followed by emissions from
industrial processes (mainly cement produdti@ts emissions decreased B@.8per cent between 1990 a@d2Q and
accounted for a share ©0.6 per cent in total greenhouse gas esigs in2020. The decrease is mainly attributable to
reduced emissions from agriculture, but reduced €hissions from the energy and waste sectors also contributed to the
observedrend. NO emissions decreased b$.6 per cent between 1990 aB@20, ard accounted for a share @17 per

cent in total greenhouse gas emission2daQ N.O emissions from manure management and agricultural soils declined
in concert with CH emissions due to decreasing livestock populations and decreasing use of fdg@eremissions
(HFCs, PFCs, S§-and NE) increased their share in total greenhouse gas emission® fsqrer cent in 1990 t8.6 per

cent in2020. Indirect CQ emissions play a minor role.

Regarding sectors, the major source of greenhousergassionsn Switzerland is sectdr ¢Energyd (75.2 per cent of
total emissions ir2020. In this sector, the overall emissions remained at a relatively constanbéwelen 1990 and
abou 201Q with some fluctuations mainly caused by y&ayear variations in nteorological conditions. However, a
decreasing trend has emerged since about ten. yeangbstantial decreasextcurredin 2020 due to the measures to
contain the corona virus pandemis in Switzerland electric power is mainly generated by hydroelemtiicnuclear
power plants, the main contributions to the emissions from secfBndrgy stem from the source categories 1A3
drransporfy 1A4 ther secto®(residential and commercial buildings), and 1&2anufacturing industries and con-
structiord Secbr 2 dndustrial processes and product@secounted for a share 8f7 per cent in total greenhouse gas
emissions ir202Q Sector3 AAgriculturedaccounted for a share B8.3per cent in total greenhouse gas emissio29 20
Declining livestock (catd and swine) and reduced fertiliser use have led to a decreasgéq@lents emissions from
this sector until 2004, subsequently emissions remained relastaje. In sector 4 and use, landise change and
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forestryd (LULUCF), a reduction in net C&removals is observed between 1990 2680 but wood harvesting is gen-
erally exceeded by the growth of the living biomass pool. Séaddfasté contributedl.6 per cent to total greenhouse
gas emissions i802Q Emissions are mainly caused by solid wadisposal sites (inputs into solid waste disposal sites
ceased in the year 2000, but emissions still occur) and wastewater treatment, and decBh8eehgentompared to

the level in1990. Emissions from sectord®theBplay a minor role.

National inventory arrangements

Switzerlands national greenhouse gas inventory system is developed and managed under the auspices of the Swiss Fed-
eral Department of the Environment, Transport, Energy and Communications, with the Swiss Federal Office for the En-
vironment being responsible for the coordination. All institutional arrangemecgéssary to ensure theality and time-

liness of national submissiomgere put in placevith regard to the first commitment period of the Kyoto Protocol, when

the national systa becamdully operational. All arrangements have been maintained and adjusted as required ever since.

National registry

Switzerlands national registrgonforms to the technical specifications of data exchange standards (DES) for registry
systems under ehKyoto Protocallt has beerfully operational with the international transaction log (I®ince4 De-
cember 2007. The daily reconciliations confirm the integrity of the database.

1.4 Policies and measures

Switzerland has a wide spectrum of policies and omeasin place. Many of thelrave 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 iteighthnational communicatigrSwitzerland presentstimates of the mitigation impact of each policy

and measure, discussisn a more general waly the costs of policies and measures, and provides details regarding
monitoring and evaluation. Also discussed are the economic and social consequenpemnsé reeasures.

Policymaking process

The Federal Constitution of the Swiss Confederation forms the overarching framework for environmental and climate
policy in Switzerland, making lonterm preservation of natural resources one of the main aims (Adidétiie Federal
Constitution of the @iss Confederation). The Swigevernment establishaéte 2030 Agenda steering committee that
coordinates the efforts to achieve the 2@g8@nddor sustainable dvelopmenbf the United NationsThe interdepart-
mentalcommittee on climatef the federal authoritigglDA -Klimad is responsible for the coordination between different
policy areas and assures a coherent climate policy of the Swiss Confederation in compliance with the UNFCCC.

Deduced from th&ederal Constiition of the Swiss Confederatiahe principles anéhstruments of Switzerlarid envi-
ronmental policy are stipulated in the Federal Act on the Protection of the Environment, supported by various related acts
(such as the C£Act and the Energy Act) whidlkefine objectives, instruments, measures and general rules of implemen-
tation of climate policy at the needed level of detalil.

By ratifying the UNFCCC in 1993, the Kyoto Protocol in 2003, the Doha Amendment to the Kyoto Protocol in 2015, and
the Paris Agrement 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 @gdsor 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. Bwissgovernment entusted to coordinate adaptation effdrthas
implemented the Swiss adaptation strategy and the corresponding action plan, as well as various supporting measures.

Crosssectoral policies and measures

While various policies and measures may have side sffeeyond their specific policy domain, some policies and
measures are clearly cressctoral in nature in that they impact several sectors at the same time. ZAet@2he most
fundamental of these cresectoral policies and measures, forming thellganework for the implementation of Swit-
zerlands wide spectrum of policies and measures tackling climate change. The firdcCéntered into force in 2000
andwasreplaced by the second €@8ct in 2013.A third CO, Act that was supposed to replace gecond C®Act and
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to cover the period 2022030 was rejected in a popular voteldune 2021. Following the rejectidhe Swisdarlia-
ment decided to extend the second@Ct until 2024. For the period 2028030, the Swiss Federal Counsiinta new
version of the third C®Act into public consultation in December 202Zhe first, second and third G@cts stipulate

the domestic reduction targets (aligned with Switzedaimternational reduction commitmentdifine measures &et
incentives forreducing emissions from fossil energy usevamious sectorsbildings, transportindustry), and forin-
creasing use of renewable energies and development of innovative technologies. Othsectoosis policies and
measures are (ihe CQ levy on heatig and process fuels which sets an incentive to use fossil fuels more efficiently, to
invest in low carbon technologies and to switch to-ttarbon or carboffree energy sources, (Bwitzerlands emissions
trading scheme (cap and trade system) which gigggcipating companies the flexibility in contributing to £@duction
goals under the same rules as their international compdtiteremissions trading schemes of Switzerland and the Eu-
ropean Uniorhave beettinked since 2020resulting in the inclsion ofaircraft operators and gdised combinedcycle
power plants irBwitzerlands emissions trading schemahd (iii) the negotiated reduction commitments (for exemption
from the CQ levy) for companies of certain sectors with substantia @@issiors, which are not participating in the
emissions trading scheme; these companies may commit to indieitiission reduction targets (taking into account the
technological potential and economic viability of measures) in exchange foreoangpt from the Oz 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 sourcessiexpamd restructuring of the elec-

tricity transmission grid as well as energy storage. Emphasis is placedwed energy and electricity consumption,
increased energy savings (energy efficiency), the expansion of hydropower and implementation oéwetMeamer-

gies. With regard to concrete policies and measures in the energy sector, the SwissEnergy programme re@esents a m
policy instrument engaging cantons, municipalities, industry, as well as environmental and consunetionsstur
awarenessgaising,the promotion of increased energy efficiency and the enhanced use of renewable energy. The national
buildings refurbishment programme increases the energy efficiency of buildings and promotes the use of renewable en-
ergies in the buildings sectdimanced by one third of the revenues from the, @y on heating and process fuelie

building codes of the cantons, which were agreed on by the cantonal energy directors, provide a set of common energy
and insulation standards (mogbebvisiond aimed at reducing energy consumptiorbofldings.The feedin tariff system

and the investment aids support the increase of renewable power production according to the targets of the Energy Act.
In the framework of the negotiated reduction commitment of nipatdisolid waste incineration plant operators,$wéss
Association ofMunicipal Solid Waste Incinerationl&nts committedo equip at least one plant with a unit for carbon
capture and storage with a capacity of 100 thousand tonnes,dfyCZD30, and t@ontinue its efforts to reduce its net

CO; emissionsé€.g. through the effective use of the heat gene@téite recuperation of metals).

Transport sector

Within the transport sector, G@mission regulations for newly registered vehicles ensure tratyslearease of specific

fuel consumption of passenger cars and light commercial vehicles. The trend to more efficient vehicles is further sup-
ported by the energy label for new motor vehicles which informs potential buyers at the point of sale aboufisglecifi
consumption and CQemissions of the vehicles. The partial compensation of €&fssions from motor fuel udes

replacel the former climate cent. It obliges importers of fossil motorsfteloffset an increasing part of the resultingg CO
emissionghrough investments in emission reduction projects, financed by a surcharge on the imported fuelavyrhe h
vehicle charge ispplied to passenger and freight transport vehicles of more than 3.5 tonnes gross weight and aims at
reducing tonne kilometre@ particular by shifting transalpine transport from road to rail. Theeral 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 requirementsr their praluction.International exhaust gas regulations (NMVQi@)it emissions of air pol-

lutants and, thus, indire@O,. Further policies and measures in the transport sector concern aviattbe: Qi emis-

sions standard for aircraft, (iif)e carbon offsettgp and reduction scheme for intational civil aviation (CORSIA),

(iii ) the nonvolatile particle matteemission regulation for aircraft enginesd {v) the sustainable aviation fugblicy.

Industrial processes and product use sector

The main instrumes affecting greenhouse gas emissions from industry are taée@Oon heating and process fuels,
the emissions trading scheme, and the negotiated reduction commitments (for exemption fropheting GFdr emission
of F-gases and precursor gasesuchas NMVOCT specific policies and measurase in placeOn the one hand, the
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provisions relating to substances stable in the atmosphere (HFCs, PEQSF$Fegulate inter alia, compressed gas
containersplastic foams, solvents containing HFCs, PFCHIBES, refrigerants, extinguishing agents, andiSlelec-
trical distribution equipment. On the other hatigk Ordinance on Air Pollution Control and thtMVOC incentive fee
aim at reducing NMVOC emissions by setting emission limits for stationary atsta and by using markbased
instruments.

Agriculture sector

In the agriculture sector, the following policies and measures are in plattee §ioof of ecologicalperformance to

receive direct paymentspntingent on an appropriate soil nutrientdvede, 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 leggbrovisions,(ii) the resourcgrogramme(subsidies fora more efficient use of natural re-
sources), (iiithe climatestrategyfor agriculture i.e.the declaration of intent to reduce greenhouse gas emissions from
agriculture byat leastone third by 2050 compared to 1990 with technical, operatiomhbegansational measures and

to further reduce emissions lfluencing food productiostructuresis well as snsumptiorpatterns(iv) the aricultural

policy 2014 2017 and 20118021, including, among other things, a further development of the direct paynystess

and (v)the emhancement of labstandardswhich e.g.introduces a climate score system

Land use, landuse change and forestry sector

In the land use, landse change and forestry sedtwe climaterelated goal of forest policy is to adapt foselsy increas-
ing resilience to climate changedi taking into account the high growing stdcko reduce C@emissions by substitut-
ing other materials or fossil fuels rather than enhancing sink capBuo#yollowing policies and measures aim at reaching
these goals: (ifhe Forest Act (sustainable forest management and forest area conservation), indbagirog @learcut-
ting and deforestatigrii) the Wood Action Plaimplementation of Swiss Wood Resource Polieyning atbetter use

of the wood harest potential (optimised cascaded use of wood, cli@ppeopriate building and refurbishment as well
as communication, knowledge transfer and cooperatfdiy)the measures within Forest Poli@bjectives and imple-
mentation)aiming at impoving the onditions for an efficient and innovative forestry and wood industng (iv)the
Forest Act(changes due to revision 2013),renewal of legal provisioraiming at, inter alia, increasing the adaptive
capacity of Switzerlan® forests antdhe promotion othe use of sustainably produced timber (e.g. for the construction
of federal buildings).

Waste sector

In the waste sector, two policiaad measures are in place. First, the ban on landfilling of combustible waste ensures that
all combustible waste is imerated in waste incineration plantsing 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 nérgy recovery by municipal solid waste incineration plants.

1.5 Projections and total effect of policies and measures

Switzerland reports updategteenhouse gas emission projectidmsthe following three scenarioésee alsd-ig. 2):

(i) awith existing measuré§WEM), (ii) dvithout measureggWOM), and(iii) dwith additional measuré$WAM). The
scenariosover the timgeriodfrom 1990 to 208 (the WEM and WAM scenarios correspondattiual inventory data
between 290 and 200). Regardingkey underlyingassumptionspopulation is assumed to increase considerably over
the coming decades. This is also reflected in energy reference area and transport growth. Sé&tgesesrdomestic
product, another parameter stgbninfluencing energy consumption and greenhouse gas emissions, is also assumed to
increase considerably over the coming decades. In brief, the three scenarios are characterised as follows:

1 The WEM scenario reflects the current state of legislation audtakes into account the stipulated strengthen-
ing of existing policies and measures (i.e. any strengthening foreseen under current legBiaf0ap, 2030
and 2035, Switzerlardd total greenhouse gas emissions under the WEM scenario are projectecetse to
78.6per cent,72.7per cent an®8.2per cent of the emissions in 1990, respectivEémission reductions from
the source categories covering residential and commercial/institutional buildingstthAdport (1A3)as well
asmanufacturing idustries and construction (1Adpminate the projected evolution of total greenhouse gas
emissions under the WEM scenario. Emissions from other source categories remain about stable and/or are of
minor importance, with the exception of they&ses, whererpjections suggest the peaking of emissions before
2020 and a decline thereatfter;
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1 Under the WOM scenario, climatelevant policies and measures are excluded as early as 1990 (with a few
exceptions). Consequently, emissions under the WOM scenario shoereasing tendency until around 2010,
followed by a slow decrease &bout the samemissionlevel as in 1990 by 2030 and 203%is decreasing
trend after about 2010 is a result of autonomous technological progress 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 decommissioned and assumed to be replaced by
gasfired combinedcycle power plants (2@and 2@3). A continuously increasing trend is also projected for
emissions fronsector2 dndustrial processes and product@isehich, driven byemissions oHFCs, increase
by 16 million tonnes of CQequivalents by 2030 compared to 1990

1 The WAM scenan encompasses implemented, adopted and planned policies and m&sRe88 and 2035,
Switzerlands total greenhouse gas emissions under the WAM scenario are projected to dedséabanid
60.7per cent of the emissions in 1990, respectivetymparedo 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 under current legislation (i.e., under the WEM scenario).

Fig. 2 > Total greenhouse gas emissions under the WEM, WOM and WAM scenarios as relevant fofsSwiiissitandeductic
targets (i.e. including emissions of all greenhouse gases from the sectors 1, 2, 3 and 5, including @mdissiidrom these sectc
excluding direct and indirect emissions from sector 6, excluding emissions and removals from landsesehkamge and fores
and excluding emissions from international transport). Also shown are actual inverforynday@ars 1990 to2ZDThe vertical a
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 effectlgf current
implemented and adopted policies and measures is estimated at a redut2ibmmilfion tonnes of CQequivalents for

2025 and15.6 million tonnes of CQequivalents for 2030afnual reduction, not cumulativéj 2030, CQ contributes

78 per cent tahe total reduction, and the energy sector accountgdqer 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 esttethat3.6 million tonnes of CQequivalents (annual reduction, not cumulative).

The methodologies applied testablishSwitzerlands greenhouse gas emission scenarios are tailored to the particular
characteristics of each sector, always ensuring consjsteith actual data of the greenhouse gas inventeoy.the

energy sectorthe WEM and WAM scenariosare based on the newly established energy perspe2®&®s; while for

the WOM scenario, the previously applied computable general equilibrium msoasgld For the industrial processes

and product use sector as well as ferwaste sector, projections aaculated following exactly the same methodology

as used for the greenhouse gas inventory, i.e. batfpestimates according to the 2006 IPCC girnésl for national
greenhouse gas inventories. For the agriculture sector, scenarios are based on projected activity data, e.g. livestock num-
bers, crop production data (amount of crops harvested, area of crop cultures, meadows and pastures) anddertiliser u
from different agricultural policy evaluation models. To project emissions from the land usaskobdange and forestry
sector, a stochastic empirical single tree forest management scenario maskh{ilis used. Switzerland algresents

a sensitrity 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 ofclimate modelsand scenarios

In 2018, a new set of official scenasion climate change for Switzerland was launched by the National Centre for Climate
Services. Thes#€H2018 scenaridpresent a consolidated view on projected future climate change in Switz€itand.

paredto the previous CH2011 scenaritiseyfurther facilitate the use of climate scenario information and data in practice,

with productsaimed at both laypersons and expeftse scenarios are based on the RCP emission scenarios used for the
fifth assessment report of the Intergovernmental Panel on Clidtetege. They draw on a large number of stéitihe-

art Europearscale regional athate model experiments. Summadsresults are available for five representative Swiss
regions, three scenario time periods (represented by the reference points 2035:d®2685) and three emission sce-

narios. A major advancement with respect to the preceding CH2011 scenarios is the transient character of the data for
impact applications. In 2021, the CH2018 scenarios were supplemented by the results of theH2@r® poject,

which offers consistent bas for the hydrological domain.

Assessment of risks and opportunitieand knowledge about climate change impacts

The nationwide assessment completed in 2017 documents the risks and opportunities of climate chan@é@dirties 2
horizon and evaluates their relative importance from tadaerspective. The assessment found that the level of
knowledge is sufficient to justify the development and implementation of adaptation measures. In the meantime, two
research projectseve carried out to fill knowledge gaps on climetéated impacts abroad on Switzerland and on com-
pound climate risksrespectively Further insights for dealing with climatelevant risks and opportunities are expected

from a research programme led bg tiational Centre for Climate Servicgarting in2022.

The CH2018 climate scenarios, together with the results of the H3IdRD18 project, provide an ttp-date basis for

the assessment of the impacts of climate change on nature, society and the ée@witzgrland. In 2020, the current

state of knowledge about the already observed impacts of climate change was also comprehensively documented in a
report. Taken together, these sources open upeéahing possibilities for classifying past developreearid assessing

future ones. Many projects investigating the impacts of climate change on Switzerland are now based on the latest scenario
information, which leads to more reliable and detailed results and enables more targeted adaptation measures.

Adaptation policies and strategiesnd their implementation

The results of the nationwide assessment of clireleged risks and opportunities, together with the new CH2018 climate
scenarios, formed the main basis for the development of the national adaptatemés action plan 203@025 adopted

by the SwissFederal Counciin 202Q The new action plan contains 63 adaptation measures in 12 sectors. Another 12
crosssectoral measures aim to improve kinewledge base for adaptation.

Important initiatives hae been taken to support the implementation of the national adaptation strategy, in particular the
National Centre for Climate Services and the pilot progradfdaptation to climate changéhe second phase of which

is currently underway)rurthertoolsare being deployed to foster adaptation at regional and local level. At the same time,
many cantons have made progress in develogiiegegies antheasures to adapt to their spectfi@mllengef climate

change

The federal authorities responsible foe theasures included in the second action plan of the national adaptation strategy
havecontintedthe efforts begun under the first action plan. For example, the challenges of climate change for the inte-
grated civil protection system in Switzerland and bgulting need for action were assessed. The national strategy on
natural hazards was updated and now focuses more strongly on the challenges of climate change-bideedvpddt-

forms provide experts and the public with access ttotgate information omatural hazards, a new warning system for

mass movement hazards is under development, and the heat warning system has been revised. In the area of forest man
agement, several measures are now being implemented under an Environmental Programme Agreébeéealth

sector, the impact of recent heat wawess analysed and, based on this, recommendations for health services and the
public wereupdated. Several projects addressed heat stress in citipsoaibed newinformationmaterialson ways to

avoid overheating of urban areas.
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Basd on the provisions of Articlé, paragraphs 9, 10 and 11, and Decision 9/CMA.1, Switzerland submitted its First
Adaptation Commanication under the UNFCCC on®ecember 2020. The communication contains the national adapta-
tion strategy and the two associated action plans.

1.7 Financial, technological and capacitybuilding support

The Federal Constitution of the Swiss Confederation stipulates that Switzertamdmitted to the long term preservation

of natural resources and tgust and peaceful international order. It further states that Switzestzaltl assist in the
alleviation of need and poverty in the world and promote respect for human rights and democracy, the peaceful co
existence of peoples as well as the conservatiaratural resourceSupport for international climate actidrthrough a

variety of channels and instruments, such as dedicated multilateral climate funds, specific multilateral and bilateral cli-
mate programmes and projects, as well as integratingédvon development and climate resilience into Switzedand
development assistantehas thus been a cornerstone of Switzedaimtternational engagement since the early 1990s.
Regarding international climate financing, three government eritities Swis Agency for Development and Coopera-

tion, the Swiss State Secretariat for Economic Affairs, and the Swiss Federal Office for the Enviiohavenspecific

roles and dedicated budgets. They cooperate closely to ensure the overall effectiveness are eft®néss 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 institotoredid multi-

lateral development banks, the Green Climate Fuhe,Global Environment Facilitthe Adaptation Fundnd other

United Nations agencigsSwitzerland strives to ensure a more coherent implementation of policies and strategies and to
promote synergies in inteationalclimate action At the bilateral level, Switzerland supports mitigation and adaptation
activities in a number of focal countries and/or regions.

Switzerlands public climate finance has seen a steady increase over the past years. Standinglatril@S mollars in
2012 the amount grew to 411 million US dollars in 2020. The increase reflects the gradual shift of Swiszeffiara
development assistance towards a greater focus on climate cimngasinglymainstreaming it in developmentta-
ties. This hased to a remarkable progression compared to previous effdrescurrent effort is made the context of
ongoingbudget constraints due to the consequences abttoma virus pandemic. ik considered adequate by the Swiss
governmenpursuant to Article4, paragrapl8, of the Convention.

Switzerland has made financial contributions to the UNFCCC secretariat, to the operating entities of the financial mech-
anism of the Convention, to other multilateral institutions and to internatimeicial institutions such as the World

Bank and other multilateral development banks that fund climate change adaptation, mitigation, capacity building and
technology cooperation programmes in developing countries. Among the international finantigionstithe largest
contribution goes to the International Development Association, a substantial share of which is allocated to finance cli-
mate change action. Switzerlaadotal contribution to the 9replenishment of the International Developmentokss

ation wass83million Swissfrancs Moreover, many international organisations, sudha&nited Nations Development
Programmend the Consultative Group on International Agricultural Research, whose operationfusigectby Swiss

core contributios, are increasingly generating important climate benefits. In total, Switzerland efipgific contribu-

tions (public, granbased) tanultilateral institutionsncreasedrom 133 million US dollars in 2018 188 million US
dollarsin 2020 for mitigatio and adaptation activities in developing country Parties.

Next to the important multilateral engagement, bilateral programmes and projects build a key element of Switzerland
climate change cooperation. Switzerland works closely with bilateral partndediver both effective global responses
and tangible results on the grouddmost all activities are implemented by one of the two Swiss development agencies
I the Swiss Agency for Development and Cooperation or the Swiss State Secretariat for Eédfaimit in close
cooperation with government institutions, rgovernmental organisations, private sector entities and research institu-
tions. Switzerlan& bilateral and regional cliaberelevant activities are (the generation afew and relevant kndedge

on climate policy, (iithe support fortechrology developmentnd implementation, (iijhe harnesig and replcaing
successful practices, (ithe developnentof skills and capacities of partner countries for their engagement in the inter-
nationaldebate oreclimate change issues, and (¢ implementation of climate action. Switzerland was able to increase
its public bilateral climatespecific programmes and projects fr@®1 million US dollars in 2019 to 223 million US
dollars in 2020 in developg country Parties. In 2019 witzerland provided5 per cenbf its bilateral public climate
financefor adaptation and5 per cenfor mitigation. In 2020the share for adaptationseto 58 per cenaind theshare
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for mitigationdroppedto 42 per centln addition, Switzerland increased its bilateral private sector mobilisation from 71
million US dollars in2019to 106 million US dollars in 2020 through some of its publidinancing activities.

To foster mutual learning, various success stories fecti¥e technology transfer and development as well as capacity
building are highlighted in Switzerlaftsl eighth national communication. Switzerland therstrgsseghe integrated
character of both technology transfer and capacity building in Swiss natigatd/or adaptation support projects and
programmes for developing country Parties.

1.8 Research and systematic observation

Research

In Switzerland, climate research is spread across many institutions and is funded by national and international funding
ageries. Individual and programme research at the national leeslhgmd in hand with participation in international
research programmes and cooperation with research centres and organisations abroad.

Climate research is mainly funded by the Swiss NatiSc#&nce Foundation (SNSF), the European Cooperation in Sci-
ence and Technology COST and, uttté year 2020by the European Union Framework Prognaefor Research EU
FPR. Other sources of funding are the federal authorities with their research aatitfteeBelds of environment, energy,
agriculture, forestryas well asnternational development and cooperation.

Three Swiss research centres have a special focus on climate change and its impacts, namely the Oeschger Centre for
Climate Change Research@QGR) and the Centre for Development and Environmen&)GIDthe University of Bern as

well asthe Centrefor Climate SystemModelling (C2SM) atthe Swiss Federal Institute of TechnoloigyZurich ETH

Zurich). Many otherresearch institutionsontributeto climate research through individual projects and programmes.

At the international level, Switzerland participates in various research programmes (e.g. World Climate Research Pro-
gramme, Future Earth) through individual research projects, research @mhdudééderal institutes and within coordi-

nated programmes (Climate Research Centres). Switzerland also participates in the operation of climate monitoring sta-
tions and networks (in collaboration with the Global Climate Observing System, GCOS) and tesmtolinternational

projects by maintaining calibration and data centres. The Mountain Research Initiative (MRI), a multidisciplinary scien-
tific organisation that addresses global change issues in mountain regions around the world, including deveisping co
tries, is hosted by the Centre for Development and Environment at the University of Bern and funded by the Swiss Acad-
emy of Sciences. Swiss researchers, many of them in leading positions, have repeatedly contributed to the preparation of
the assessmergports of thdntergovernmental Panel @limate Change

Systematic dservation

Switzerland has a longtanding tradition of climate observation. Temperature and precipitation records for more than
150 years, the world longest total ozone series, glasigasurements dating back to the end of tiecéditury and the
20-year anniversary of the Swiss Permafrost Monitoring Network form some of the highlights of the Swiss contribution
to global climate monitoring. The national climate observing system (G&@Rerland) serves as the observation and
monitoring pillar for the national implementation of the Globedmework for Climate Services.

The Swiss GCOS Offichow the Swiss GAW/GCOS Officéy responsible for the periodic compilation of an inventory

report of climate observations and international data centres in Switzerland. The inventory was last updated in 2018 and
currently includes 3E&ssential Climate Variabde(ECVs), two ancillary datasets and six international centres operated

by Swiss institubns. Since 2018, around 30 project agreements have been signed, helping to secure systematic climate
monitoring in Switzerland in the long term.

Switzerland actively supports capacity building in emerging and developing countries by participating itOBeCGC
operation Mechanism. Through technical and/or financial support, Swiss institutions enakdediighclimate obser-
vations. Major contributions relate to glacier monitoring in Central Asia and South Amisisapport and improve the
spatial coverge of atmospheric composition measurements glohaiynerships with station operators in various coun-
tries (e.g. Indonesiaggre maintainedfocussing on training, quality assurance, replacement of instruments and scientific
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support.In the framework ofhe Global Atmosphere Watch programrivisteoSwiss supportseekly ozone soundings
and associated training hairobi (Keny3).

1.9 Education, training and public awareness

According to recent surveys, the Swiss population ranks environmental protectiomzaté chhange among the biggest
problems of our time. At the same time, the referendum othttleCO, Act in 2021 has shown théihding majorities

for an ambitious emissions reduction policy remains challengimgher efforts in the areas of educatitnajning and

public awareness are essential to gain the necessary support for the adoption and implementation of effective measures

Compulsory education

Switzerland has a federal education system in which the education ministries of the 26 cantoms backifig compe-

tencies 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 led to the adoption of a common model curriculum by most German

speaking and bilingual cantons. This curriculum defines goals at all levels of compulsory education. Education for sus-

tainable development is acknowledged as a edssplinary theme relevant to a wide range of subjects.

Building on the results of a nahwide assessment of climate education at primary and secondary school level, a research
project was conducted between 2016 and 2019 in order to develop a teaching conception on climafeotopibis

project comprehensive teaching materials on cliengtange, climate protection and climate patiaye emergedvhich

are now freely available for all levels of compulsory education. In additiodCtireate ProgrammeTraining and Com-
municatiordof the Swiss Federal Office for the Environment offerseted support to institutions active in the domain

of environmental education.

Vocational education and training

Education for sustainable development is part of the general studies curriculum for all apprentices in Switzerland. Addi-
tionally, in many of thelecrees for each profession there is a reference to estuéatisustainable development.

The SwissEnergy programme of the Swiss Federal Office of Energy contains measures directed at professionals from
various trades. One of its ambitions is to inclnéev developments in energy technologies in vocational education, of-
fering upto-date training materials and accelerating knowledge transfer. In additiodg|tmate ProgrammeTraining

and Communicatiodhas a special focus on professions with high relegdorgreenhouse gas emissions.

Public awareness

In recent years, no public awareneasing campaigns focussing specifically on climate change and directed at the gen-
eral public have been conducted by the federal authorities. Climate change is eédglyised as one of the major leng
term challenges for Switzerland. This is partly due to a committed scientific comnitglso to an active scene of
environmental noigovernmental organisations, complemented by ecologically oriented business asspdiathof

which work to raiseawareness and stimuégiublic debate about climate policy.

SwissEnergy is the major programme for conveying information related to energy efficiency and renewable energies to
the general public. In 2020, the programmentzhedthe nationwide awarenessising and advisorgampaignérneu-

erbar heizei(dheating with renewabl& which promoesthe conversion from fossil to renewable energy sources in
heating systems.

Participation in international education, training and awareness raising activities

In autumn 2021, Switzerland renewed its support to the One UN Climate Change Learning Partnership (UN CC:Learn)
and its comprehensive knowledglaring platform. Aparticular focus of Switzerladsl contribution in this contextra

the Youth Climate Dialogues. These enable students from all over the world to engage with global challenges such as
climate change and promote partnerships between educational institutions around the globe. Additional activities relevant
to education,raining and awareness raising at the international level include, inter alia, contributions to the organisation
and implementation of regional workshops in the context of the Cluster Francophone of the Partnership on Transparency
in the Paris AgreemefPATPA).
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2 National circumstances relevant to greenhouse gas emissions and removals

Switzerlands national circumstances are presented in se2tibto 2.13 followed by a discussion of how the national
circumstances affect greenhouse gas emissions and removals, and how the national circumstances and changes thereir
affect greenhouse gas emissions and removals over time (s2d#pn

2.1 Government structure

This section provides a general overview of Switzeidamgvernment structure and political organisation. Specific in-
formation related to the policymaking process in the context of environmental and climate policgngeat@s section
4.1

Administrative structures

The following website depicts Switzerlaischdministrative structurelsttps://www.ch.ch/en/demokrati€he subsguent
paragraphs provide a brief overview.

Switzerland is a confederation, subdivided into 26 cantons (states). The legislative authority consists of a bicameral par-
liament which, when in joint session, is known as the Federal Assembly, i.e. the SwanétdarlOne 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. 20 cantons are represented in tHeSGdaadilyo

two members and six hatlintons 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 Confed-
eration.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 (fedéracts) or mandatory referendums (constitutional amendments) by the Swiss population (see
below). The members of the Swiss Parliament are directly elected by the Swiss population fgearftenm, while the

Swiss Parliament then elects the Swiss Feéd&awancil for a fouryear 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 deffatieeat administra-

tion). While the Swiss Federal Council has the power to directly implement the contents of federal acts through ordi-
nances, it proposes changes to the Federal Constitution of the Swiss Confederation or federal acts for parlismentary d
cussion 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 (citizeRrcitizen), in the public arena (citizestate), as well as in disputes betweantons or between
cantons and thfederal government

In Switzerland, the principle of subsidiarity is of greatest importance, as ingrained in Artioe 5a of the Federal
Constitution of the Swiss Confederation, stipulating that unless legislativergs expkitly assigned to the Swiss Con-
federation (federal levelthe cantons are sovereign, i.e. entitled to legislate in an area of @litss(Confederation

19993. This fundamental principle helps to protect minority interests, above all dfidee French Italian- and Ro-
manshspeaking 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 atsenhiasaiteial

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.

Relevantinter-ministerial decisiorrmaking 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 respofwibiEgislation, 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 municipalitibe ltantons. At the same time,
cantons cooperate horizontally and have agreements that facilitate harmonised and effective implementation of policies
and measures.
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The cantons and other interested parties (e.g. business, trade uniegeye@ommental @anisations 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 preggssnpartant

phase in the legislative procedure in Switzerland. The aim is to include expert knowledge and to consider proposals of
particular interest groups, where possible. Hpproachallows to estimate and improve the success chances of the pro-
posals in an eventual referendum. Although the outcome of the consultation process is formbihdimm) 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 auwelaslow policymaking process. In partic-

ular, new legislation agreed upon by the Swiss Parliaffierat negotiation process that may take up to several years)

may potentiallybe rejecéd by the Swiss population in case of a referen@ese below) This needs to be taken into
account in the context of the policies and measures described in chapter

Within the federal administration, interdapmental exchange and consultation is an important pillar during the prepara-
tion 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 Swissr&ledouncil, 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 Councihigaaolithe final decision on the business, all depart-
ments are invited to provide their agreement or reservations talled joint reporting procedure.

Regarding environmental and climate policies, particular interdepartmental davskamg processeand bodies are
established (see sectidri for further information).

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

Switzerland is a representative democracy, with strongdband informal elements of direct democracy. According to

the Federal Constitution of the Swiss Confederation, the Swiss people are sovereign and ultimately the supreme political
authority. Virtually all important decisions have to be approved by tlotoeége. This includes all Swiss adults who are
eligible to votei some5.5 million citizens in2020, i.e. around3 per cent of the resident population. Those under the

age of 18 years and foreign nationals have no political rights at federal levelei@mt is virtually the only country in

the world where the people have such extensive deeisaking power. The lonrgtanding democratic tradition, but also

the comparatively small size of the population are crucial for the operation of this pagiaikm of government. At

federal level, Swiss nationals can elect, vote, request for popular initiatives and take a referendum. At cantonal and mu-
nicipal level, similar rights exist; however, they are not uniform across Switzerland.

As mentioned above, thgeople 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 passively.
In other words, they may cast their @stand 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 Swisn® &nkacollection

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. Thepetition is an informal instrument of public participation and is-bimaling.

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 Constitutibttedwiss 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 loéththe electorate and the cantoasecome part of the Federal Constitution of the Swiss
Confederation. This requirement foiG@oubléd majority (population and cantons) mainly serves to protect the interests

of sparsely populated rural cantons.

The ballots needed to implement the direrndcracy in Switzerland generally take place four times a year and on average
involve three to four proposaisin exceptional cases also up to twice that miathat may be adopted or rejected. Often,

cantonal and communal ballots are held at the sange tim
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International relations

Switzerland is a member of several international organisations (e.g. the OECD, the World Bank Group and all specialised
agencies of the United Nations). In March 2002, the Swiss population also voted for membership of thiddtinitad
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 lliégais of this close cooperation is formed by bilateral
agreements and most Swiss laws have been made compatible with legislation of the Europearirojmotant stages

of this policy have been assessed and approved by the people in refereRdlatims between Switzerland and the
European Union have developed over decades. The bilateral agreements have been extended stdpviogvetepn

2021, the SwissFederal Council took the decision not to sign the institutional framework agréemethereemain
substantial differences between Switzerland and thregeanUnion on key aspectd he SwissFederal Council never-

theless considers it to be in the shared interest of Switzerland andrtdpe&iJnionto safeguard their wektstablished
cooperatio and to systematically maintaimet agreements already in force.

Since 2006, Switzerland is a member of the European Environmental Agency (EEA), one of the most important agencies
for European cooperation in environmental issues. Concerning climate paasures, Switzerland often adapts instru-
ments of the European Union. Current examples are thee@@sion regulations for newly registered vehicles or the
emissions trading scheme.

2.2 Population profile

At the end of 200, Switzerland had a population 8670300 permanent residentSESQ 2021a). Since the beginning

of the 2@" century, Switzerlan® population has more than doubled, the increase of population from 1990 to the end of
2020 was B per cent. Between 2007 and 20p6pulation growth exceedeone per cent per yeaand has now been
stable at around 0.75 per cpatr yearduringthe lastyears(Fig. 3). Population growth mainly results from immigration

and increasing life expectancy. It is expected timgulation growth willcontinuein the future leading to10.44million
permanent residents by 2080FSQ 2020a.

Fig. 3> Switzerlan@ total population (orange) and population growth (blue) between 19%Mat2@ enadf 2@Q Switzerland hi
867million permanent residents, of whid0#illion men and 37million women.
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Switzerlands population density at the end of22Qvas 210 persons per square kilometre. Population is concentrated on
the Central Plateapthe major alpine valleys and the Ticino, while the density is substantially lower in the hilly and alpine
regions of the countryHg. 4).

2 https://www.eda.admin.ch/europa/en/home/kilskerataen/ueberblick.html

3 For more details sgs://www.admin.ch/gov/en/start/documentatioglbaediamsd-83705.html
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Fig. 4> Spatial distribution &witzerlan® populatiorat the end a2®Q

Persons per square kilometre
>=5000.0
2000.04999.9
1,0000G1 1,999.9
500.09999
300.0499.9
200.0299.9
150.0199.9
100.0149.9
50.099.9
<50.0

=l H' 111

SFSQ2024)

Fig. 5 shows the demographic structure of Switzerland 202y age, sex and nationality. Foreign nationals account for
about 255 per cent of the permanent Swiss residential population. A growing proportion of the population is of retirement
age, whilethe share of persons below the age of 20 has been declining since the 1970s. Switzerland has four official
languages (German, French, Italian, and Romansh). 18, 211 per cent of Switzerlaréd permanent population indi-

cated German as the main langua&8 per cent French, 8 per cent Italian, 0.5 per cent Romansh, add per cent

other languages (the sum exceeds 100 per cent as some persons indicated more than on<SSRAQU2ERIb).

Fig. 5> Age distribution by aggex and ationality in Switzerland at the end of 2020
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2.3 Economic profile

Gross domestic product, workforce and gross value added by sectors

Switzerlands nominal gross domestic product was ab&f billion Swiss francs in 280, correspnding to abou81

thousand Swiss francs per capi®ECQ 2®1). The nominal gross domestic product per capita increased Byd®b.

cent between 1990 and 2008, and tfemained about stablatil 2017. After two years (2018 and 2019) with values of

abou 54 per cent above the 1990 level, the nominal gross domestic product per capita substantially decreased in 2020
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2.3Economic prefi

due to the measures to contain the corona virus pandEigi®, left). Apart from this decrease da fewfurtherexcep-
tions in the early 1990s and in 2009, Switzertarmeal gross domestic product increased annually by up to four per cent

compared to the previouggr over the last three decadEsw. 6, right).

Fig. 6 > Switzerlan®l nominal gross domestic product (EPpeér capita (lefgnd percentage change of rgaedss domestic prodi
(reference year 2Bkompared to previous year (right) between 1990 2@d 20
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Between 1960 and 2026e proportion of the total workforce employed in the different sectors changed substantially
(Fig. 7, left); in the agriculture and industry sectors it has faliem 145 and 46.5 per cent ta8and 2.7 per cent,
respectively, leading to a substantial increase in the services sector. Accordingly, Switzedandmy largely depends

on the services sector, which inZfnot only employed 6.4 per cent of the total w&force, but also contributed 78.

per cent to the gross value addEdy(7, right). The structural change taservice societ§is thus steadily continuing.

Fig. 7> Contribution of @nomic sectors to total workforce (left) and gross value addedogigleign 1990 and 2020
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International trade patterns

Switzerland has virtually no mineral resources and, historically, no heavy industry. Accordiagigotiomy strongly
depends on trade with other countries, as Switzerland imports bulk raw materials and expguslitigioods. h 20,

the value of one tonne of exported goods walasutthree times higher than the value of one tonne of imported goods
(FOCBS 2021). The relatively small size of its domestic market is another factor whichde®encouragg Swiss
manufacturers to look to foreign markets in order to make investments in research and development worthwhile. As
shown inFig. 8 (left), Switzerlands exports accounted for 88 billion Swiss francs in 1990, while the imports accounted
for 97 billion Swiss francs. In ZW, both the exports and imports were substantially higher, accounting@3dailZon

and Z4 billion Swiss francs, respectivel¥ig. 8, right). Switzerlan& trade balance (exports minus imports) was about
balanced between 1992 and 2@@&ithin +1 per cent of the gross domestic produetpm 200 to 2013 exports growth

was stronger thaimports growth Between 2013 and 2018witzerlands trade balanceemaired between about four

and five per cent of the gross domestic prod&ay.(9), followed by a deease to 3.6 per cent in 2020 due tortteasures

to contain theorona virus pandemi&uropean countries are by far the most important trading partners foeBavitt,
accounting for 4.6 per cent of exports an®.3 per cent of importén 202Q Largestvolumes areraded with Germany,

with exports accounting for 4illion Swiss francs andmports accounting fos3 billion Swiss francs in 220 (Fig. 8,
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right). Trade volumes with Italy, France and the United Kioyg are also considerable, with small differences between
imports and exports for France atid United Kingdombut a bias to imports fdtaly. Trade with North Americais

heavily biased towards expartshile it is curreny about balanced with Asi®Among the most important traded goods

in term of monetary value are chemical and pharmaceutical products, noble metals, jewels and gemstones, machines,
instruments and electroniosatches, angrecision instrumentd=(g. 10).

Fig. 8> Switzerlan@ foreign trade (export and import) with impop@rihers in 1990 (left) and 20&§ht).
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Fig. 9> Switzerlan@ trade balanceXport minus import) in per cent of the gross domestic productf(&DRP90 to 2020
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Unemployment, public debt rate and general government spending ratio

Traditionally a country with low unemployment (lesaithone per cent), Switzerland experienced a dramatic increase in
unemployment from the beginning of the 1990s, as a consequence of the overall econcahissiodpart from foreign

nationals (both female and male), the category most affected by thioplensit was Swiss women and young people

(aged 15 to 25 years). The total rate of unemployment peaked at 4.1 per cent in 1997 and at 4.4 per cent in 2005, and has
remained stable at slightly beldive per cent since 201Fig. 11, left). In parallel with rising unemployment, aggregate
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 199i@s 11, right). Following a relatively stable period at a high

level of between 40 and 50 per cent of gross domestic product, the revenues exceeded the expenditures between 2004 anc
2010, and the total public debt rdtas remained stable slightly below 30 per cent of the gross domestic product for the

last decade. 12020 Switzerlands general government spending ratio amounted ®[&r cent of the gross domestic

product, being one of the lowest of OECD countr@&CD, 2021, Fig. 12). A substantial increase of the government
spending ratio occurred from 2019 to 2020 due to fiscal policy measureddakéigate the economic consequences of

the corona virus pandemic.
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Fig. 10> Switzerlar@ foreign trade (export and import) by gand990 and 2020
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Fig. 12> General government spending ratR6IOECD countries in 20
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2.4  Geographical profile

Switzerland, located in the centre of Europe, eatssfrom 45°46to 47°4&north and from 5°53to 10°3®east. It covers
an area of 4285 square kilometres, comprisi@f.1 per cent unproductive surfagé,8 per cent forests and grove, 35.
per cent utilised agricultural areand 7.9 per cent builup area(situationin 20132018, SFSQ 21s; Fig. 13, left;
Fig. 14). While the builtup area is relatively small, it increased3yper cent between 1985 andl®)and ha continued
to expand ever since, mainly at the expense of utilised agriculturalSiF&&(2021s; Fig. 13, right).

Fig. 13> Evolution of differentuhduse types in Switzerlaonder he last 33 yealgeft) and changes in land use between 1979/1¢
20132018(right). The utilised agricultural area includes alpine pastures.
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Fig. 14> Switzerlan@ land use basgkon the landise statistis 20120.8
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Switzerlands topography is defined by tkentral Plateaithe Jura muntains and the Alp&bout halfof Switzerlands

surface area imcated above,000 metres above sea level ambut one quarter of Switzerlaisdsurface is located above

2,000 metres above sea le¥8FSQ 2021s). With meanannual precipitation of over,400 millimetres, Switzerland is

one of the most wataabundant cuntries in Europésee also sectiol.b). It also has large water storage reservoirsen th

form of natural lakes (130 cubic kilometyeartificial reservoirs (3.5 cubic kilometieglaciers (53ubic kilometrey

and groundweer (150cubic kilometre} (FOEN, 20218).This storage volume corresponds to 5.6 timesribanannual
precipitation. One third of the annual precipitation evaporates, the rest eventually leaves the country as runoff. The great
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Rhine and Rhone rivers ancetmain tributaries of the Po and Danube have their sources in the Swiss Alps. The down-
stream countries depend heavily on runoff from Switzerland for irrigation, cooling, -pgdver production, drinking

water, navigation,and other water uses. Changeshe various elements of the Swiss water balance have therefore a
direct impact on the downstream riparians.

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 tarisit freight flows across Switzerland. The Alps represent a natural barrierfeportation

in the northsouth direction, i.e. between northern Europe and ltaly, but a number of tunnels facilitatctdetyans-

portation orroad and rail across thdps (sectior2.7).

2.5 Climate profile

Climatic conditions vary significantly across Switzerland, depending mainly on altitude and loAatiam example for
local condition®on the dendy populatedCentral Pléeay the climate graph for SwitzerlaggdcapitaBernis provided in

Fig. 15. Although he Alpsi running from soutfwest to east act as a major climatic dividéheobservealimate change
signals are qualitately similar north and south of the divideongterm measurements since 1864 indicate a marked
shift towards a warmer clima{@egert and Frei2018 FOEN and MeteoSwis2020. Changes in mean precipitation
are less clear. Trends in annual mean pretipitaare predominantly positive but not statistically significant in most
regions over the last 100 yedqd921 2020) There are indications fa robust increase in winter precipitation when
analysing time series starting in 1901 or bef@ehgrrer et al 2015), and evidence faanincrease in the frequency and
intensity of heavy precipitation has been presereti€rrer et al.2016). Pronounced trends are also found for cloudiness
and sunshine duration (see below). For expected future developmeintgants thereof see sectiéri (CH2018, 2018).

In the following, more detailed information is provided with regard to temperature, precipitation, climate indices, and
extremeevents.

Fig. 15> Climate graph for Bern, Switzerdaedpital, located on ti@entral Plateaat 553 metres above sea level. Provided are
values for the perio®21202D. The mean annual temperatiuneng this perioés 9.3degrees Celsius, the mean mimnand maximu
temperatures are 4.7 atdiOdegrees Celsius.@dn annual precipitation i®22millimetres.
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Fig. 16 shows the annual temperature anomaly in Switzerland wsften to187 1 1900pre-industrialconditions. An-
nual temperature has increasedyre thartwo degrees Celsius between 1864 and 20&bich corresponds to a linear
increasingemperature trend of about 0.ddgrees Celsius per decade. Temperature trenesdtcelerated substantially
for more recent time periodf&if). 17). Over the last 100 yes1(1921 2020, annual tempetare has increased by about
0.15 to 0.25degrees Celsius per decade with no pronounced d@iifeis between geographical locations (rediith,
low-high altitudes). The trend magnitude is similar for all seasons with a slight tendency to somewhat higher values in
summer anavinter (up to 0.2%egrees Celsius per decade). Annual temperaemddior the last 70 years (1952020)
are 0.27 to 0@ degrees Celsius per @defe, for the last 50 years (192D20) 0.38 to 0.58egrees Celsius per decade
and for the last 30 years (192D20) 0.35 to 0.5degrees Celsius per decadlbetrends are roughlyn agreement with
the trends in other parts Central Europe. In the last 30 years, the trends were lagdsignificant irautumn Q.44 to
0.70 degrees Celsius per decaaied summer (0.32 to 0.62 degrees Celsius per decade), insignificant but ositivee p
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sign in spring (0.15 to 0.36 degrees Celsius per decade) and insignificant in(iWdn1& to 0.39 degrees Celsius per
decade)The temperature change in Switzerland sincemutastrial conditions amounts to about twice that of the global
mean tenperature increase.

Fig. 16>Global and Swissean annual temperatureoamaliesl8642020anual temperature shown as deviation fromprisedustria
mean of 1871900. The years Switzerlanavith positive anomalies (warhare shown iarangeand those with negative anome
(cooler) in blue. Theack smoothine represents 2fear Gaussian lopass filtered datalheredsmoothline shows the correspondin
global tempeature anomalies according to the HadCRIEESe(Morice et 812021
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Fig. 17> Observettends fomnnuaimeartemperature in Switzerland for homogenised station data. Shown are trends in degre
per decade of the last 100 year21d2020top left), the last 70 years§18020 topright), the last 50 years (182020 bottoméft) an:
the last 30 years (192020 bottom right). All tresdare positive and statistically significant orfithepe cent significance level

last 100 years last 70 years

1921-2020 1951-2020 ‘/\Q'\'w

é}\ N)/k AT 1 4F / "

last 50 years last 30 years

1971-2020 1991-2020
ARG P2
5™ ) 5% )

AN
N ~

O 00 '@/ L. T (0 g/ Wl

Mete@wisg202)

31



2 National circumstances relevgre¢nhouse gas emissions and removals 2.5Climate profile

Precipitation

Fig. 18 shows theannual precipitatiotrends in Switzerland for the last 100 years2li2020), the last 70 years (1951
2020), the last 50 years (192D20) and the last 30 years (182020 years. In contrast to temperature, precipitation
trends are insignificant for most stations and time periods considered. Some significantly positive trends are found in
northern Switzerland anthe Alps considerin@ timeperiodof 100 yearsFor the majoty of the stationiowever the
trend magnitudes are insignificatredominantly negative trends, some of them signifjcaet found for the last 30
years. This is a good example to show that internal decadal variability can still be larger than dgingrideg-term
trend. Also on the seasonal scale, most treimdmean precipitatiorare insignificant or not consistent ow#mne (not
shown).There are, however, robust indications for changes in heavy precipitation. Singéhgdatensity of the anral
oneday precipitation maxima has increased by about 12 per cent and the frequency edalyeO8llipercentile events
(i.e. precipitation sums of more thahi 105 millimetres per day, depending on the repioy almost 30 per cent on
average$cherre et al, 2016andFOEN and MeteoSwiss, 2020 he observed changes are consistent with climate model
projections, with theoretical understanding of a huimaluced change in the energy budget and water cycle and with
detection and attribution studies otiemes on larger spatial scales.

Fig. 18> Observedrends inannual precipitation in Switzerland for homogenised station data. Shown are trends ipgredead
of the last 100 (192020 tap left), the last 70 year®%12020 topright), the last 50 years (182020 bottoméft) and the last 30 ye
(19982020 bottom right). Positive trends (i.e. more precipitation) are shiolwg megative trends (i.e. less precipitation) are shc
orange Filled circles: Bnds that are statistically significant (five per cent significance level), open cirggmificant trends.
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Climate indices

Fig. 19 shows the evolution of some important climate indigethe station Bern/Zollikofen fahe time period from

1961 202Q This station can be considered as representative for the general evolutiordengtyepopulatedCentral
PlateauThe average number of summer dagsmore than doubleffom roughly 25days per year in the 1960srtwre

than50 days per year toda¥if. 19, top left). This increase is highly significant and very similar trends are found for
most stations on th€entral Plateaun contrast, th@eumber of heating dayssdecreased by about 15 to 20 per cent in

the same time periodrig. 19, top right). The number of days with heavy precipitatigig.(19, middle Eft) hasincreased
somewhat, although the trend is not statistically significant. Similar insignificant increases are found for most stations on
the Central PlateauA decrease is found for the number of snow d&jg. (9, middle right). The number of sunny days
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(relativesunshine duration larger than 80 per cEig, 19, bottom left) shows a significant increase wheteasnumber

of cloudy days (relativeunshine duratio less than 20 per cent) is decreasifig.(19, bottom right). These trends are
consistent with most stations on t@entral PlateauTrends in sunshine duration have been negative especially in the
period of thdate 1940s to about 1980. Todayalues are now back to the level seen in the Idteetdly 2" century.

Fig. 19> Climatendices for the period 19#®D20at the station Bern/Zollikofen. Observed annual number of surymélales wit
maxi mum temperature 025 degrees Celsius, top | eft), iushog
right), days with heavy precipitation (daily precipitation >20 mm, middle left), snow days (days eyith sri@tldast one centime
middle right), sunny days (days with relative sunshine duration larger than 80 per cent, bottom left) and cloudy ittaysldtea
sunshine duration lower than 20 per cent, bottdr).rigomogenised station dataased for the temperatdb@sed and precipitatie
based indices. Theolid orangdine represents 3ear Gaussian low pass filtered data, the dastedjeline the linear fit (logis
regression).
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Extreme events

Numerous extremelimate 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 extre events, in particular in view of Switzerldadelatively small area. Nevertheless,

most meteorological stations in Switzerland show a highly significant trend to less very cold nights as well as an increase
in very warm daysKig. 20). Further, the frequency and intensity of heavy precipitation events have increased at most
(>90 per cent) of the meteorological stations in SwitzerlSahérrer et al.2016). For small scale processes such as

flash floods, debriflows, landslideshail events etdt is very hardio analyse trends because of a relatively short obser-
vational record and limited process understandB@NAT, 2016 CH2018,2018. Extreme events, including related

risks, vulnerability and damages, &wether discussed in chaptér
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Fig. 20> Observations of very cold nigfdaily minimum temperature amongst the lowest 10 peanénvgry warm daydaily max
mum temperature amgst the highest 10 per ceintBwitzerland, 198220 The mean Ma#€endall trends for the period 1951 &(
ared5.0daysper 10 years for Tn10p and Hays per 10 years for Tx90p. Both trends are highly significaf(p<10
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2.6 Energy

Energy supply and final energy consumption

As there are no domestic gas, oil, coal or nuclear fuel resources, Switéegaimiary energy sources are limited to
wood, hydropower, waste and other forofisenewable energy sources (wind and solar power, biogas, etc.). Accordingly,
Switzerlands energy system largely dependdassil erergy importswhile it is almost selsufficient regarding carben

free electricity as highlighted in the detailed eneffigw diagramprovided inFig. 22.

In 202Q gross energy consumpti@mounted tdl,002,110terajoules composed as follows (séég. 21): (i) 287,010
terajoulesnvere ofdomestic origin%0.9 per cent hydropoweR1.1per cent waste,5.0per cent woodl3.0per cent other
renewable energy sources), g8i§2,180terajoulesvere imported45.0per cent crude oil and oil producfs3.7per cent
gas,28.8per cent nuclear fuel,1.1per cent actricity, 1.0 per cent wood and other renewable energy resource§,4and
per cent coal), (iiilexports accounted for a total b36,150terajouleg86.1per cent electricityl 3.9per cent oil products,

0.1 per cent wood), and (ithe remainind0,930terajoulescorresponded to stock changes of mainly crude oil, but also
oil products and coaSFOE 2021a.

Fig. 21> Switzerlan®l gross energy consumption2620(1,002,11€erajoules.
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2.6Energy
Fig. 22> Energy flow diagram for Switzerlan@@0 (numbers inerajoule}. Gross energy consumptiari 1,002110terajoulescorre
sponds to total energy supgly022120terajouleyadjusted by impor{®7,160terajoule} andexports(d117170terajouley of electricity
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In 202Q the final energy consumption totalled7df7 400terajoules The shares of the different energy carriers as well as
the consumption in the sectors transport, services, industry, households,ienituag(including statistical difference)
are shown irFig. 23.

Fig. 23> Switzerlan® final energy consumptiond@0(747400terajoulek The category other includes wood, wasier renewable
and district heating.
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Final energy consumption started to increase substantially after the first half of the last century, with the largest increas
seen in gas oil, motor fuel and electriciBid. 24). In order to average the strong impact of meteorological conditions on
heating demand, leading to rather large ytearear variations in the final energy consumption (see also se@tidaad

3.2.3, mean values over several years are discussed in the following. Compared to the mean final energy consumption
between 1910 and 1915, the mean final energy consumptioma@sthansevenfoldhigher between 2@land 2@0.

The highest final energy consumptjaver a period of five yearsccurred between 20@&nd 2038, 10.1per cent higher
compared to 183 to 192. However, final energy consumptitias slightly decreased fabout the last decada 2020,

final energy consumption was remarkably below usual values due to the measures to contain the corona virus pandemic.
Renewable energy sources (not including hydropower) still contributed a minor sHateef cent to the final energy
consumpbn in 2@0. Nevertheless, supported by the Swissrgy programme (secti@n3.2, renewable energy sources

gained importance during the last years. Between 1990 &tith@ annual generation of solar elagityi increased from

4 t0 9,356terajoules while the annual generation of wind electricity increased Bamb22terajoules

The evolution offinal energy consumption by householdsyvices,ndustry and transport is shown kig. 25 (left),

relative to 1990. Théinal energy demand in thteansport sector shows an increaseipto abou®0 per cent between

1990 andabout the last decagdwith fluctuations that correlate with the economic development, e.gdpefstagnation

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 decrease in 2015 mostly results from the collaggiagtourisndas a consequence of a sudden drop in the
exchangeate between the Euro and the Swiss franc once the Swiss National Bank ceased sustaining a minimal exchange
rate.In 2020, the measures to contain the corona virus pandemic led to a strong decrease of final energy consumption in
the transport sectoAs mentioned abovdinal energy demand of households strongly depends on meteorological condi-
tions. 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 19902620, the number of buildings and apartments, as well as the average floor
space per persdmaveincreased (sectioB.10. Both phenomenhaveresulted in an increase in the total area heated.

Over the same pied, however, higher standarbave beerspecified for insulation and for combustion equipmeffit

ciency for both new and renovated buildings, compensating for the energy consumption from the additional area heated
(section4.3.4. Thefinal energy consumptioof serviceshasalsobeeninfluenced by the meteorological conditioss

well asefficiency improvementsThe final energy consumption of the industry sector has shown a decreasing trend since
about a decad&upported byhe contributions of households and servideis, decreasing trend has been reflected in the

total final energy consumption as waeillhile the real gross domestic prodbeis continued to strongly increg$ég. 25,

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 poduction of many energy intensive godusve beersourced out to foreign countries, leading to an even more
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servicebased economy in Switzerland. Although energgnsive goodfiave still beerconsumed in Switzerland, the
energyrequired for their proddion hasno longetbeenaccounted for in the national total.

Fig. 24> Final energy consumption between 1910 @0&@fording to energy source.
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Fig. 25> Final energy consumptiby househols, servicesjndustryandtransportbetweerl990and2®Q relative to 1990 (leffnal
energy consumption and real gross domestic product (GDP, referenceydmt@6#rl 990and2@Q relative to 1990 (right).
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Energy prices, taxes and subsidies

The evolution of energy prices at the level of consumers is shoiig.iB6. Prices for gas oil reached historic low values
in the mid1990s, thersubstantially increased to betweéhto 100 per cent abovéhe prices in 1990. Prices faatural
gas andjasolineshow similar patterns, although the maximum pricesached after 2010 were abou60 and 30 per
cent above the prices in 1990, respectively. Until 2008, prices for electi&gtgased to abo80 per cenof the prices

in 1990, however, thecontinuously increased to reach again the 1990 level dtirengnost recent years.
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Fig. 26> Relative development of real energy prices (level of consbassr01in Switzerland between 1990 araf) 20
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In Switzerland, energy prices at the level of consumers are composed of the basic price, thédealtax, as well as
various energy taxes and climate levies. Regarding the-aalded t&, the normal rate o0f.7 per cent applies. Energy
taxes and climate levies depend on the fuel type and were as followsl(damfary 202; e.g.FOCBS 20229):

1 Heating and process fuels: fijineral oil tax (e.g. 3.00 Swiss francs pg@d0 litres ofgas oil or 2.10 Swiss
francs per D00 kilograms of natural gas) and @0z levy (e.g.318.00Swiss francs per,Q00 litres ofgasoil
or 321.60Swiss francs per,Q00 kilograms of natural gas);

1 Motor fuels: (i)mineral oil tax (e.g. 83.00 Swiss francs pel,000 litresgasoling 481.10 Swiss francs per,a00
litres of diesebil, or 112.50 Swiss francs peP00 kilograms of natural gas), (if)ineral oil surtax (e.g.1%6.20
Swiss francs per,Q00 litres ofgasoline 314.60 Swiss francs per,Q00 litres ofdieseloil, or 109.70 Swiss francs
per 1,000 kilograms of natural gas), and (fidx the partial compensation of G@missions from motor fuels
(section4.4.5, the permitted compensation surcharge on motels famounts to a maximum 66.00 Swiss
francs per 00O litres;

1 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 202 (FOCBS 2022h):

1 Gasoling(per litre):1.780Swiss francs, including0.5per cent of taxes and levies;
9 Diesel oil(per litre):1.83) Swiss francs, including0.9per cent of taxes and levies;

1 Gas oil (per litre)0.959Swiss francs, including2.6 per cent of taxes and levies.

Tab.1 shows the relative comparison of energy prices in Switzerland and its neigiighoountries as qfanuary 202
(FOCBS 20221, i.e. before the recentevelopmentén the course of 202Zhe price forgasolinein Switzerlandwas
about the same as in Germany and lItaly, but somewhat highgrared td-rance and AustrieDieseloil was generally
more expensive in Switzerland compared to its neighbguwauntries. With regard to gad, energy prices in Switzer-
landwere in the middle of the field, despite the relatively high @®y (see section.2.5.

Tab. 1> Energy pricesn Switzerlanénd is neighbouring countries a$ January 2@ including all taxies and levigslativeprices
with pricedor Switzerland set to 100.0)

Country Gasoline Diesebil Gasoil
Switzerland 100.0 100.0 100.0
Germany 100.0 89.1 92.6

France 94.8 87.0 112.0
Italy 100.3 89.9 150.6
Austria 81.2 78.1 93.2

FOCB%202b)
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Switzerland promotes, on a national and international level, the regulation of fuel consumption and associated greenhouse
gas emissions by means of gfdicing, as highlighted in the OE@®report on effective carbon raté3§CD, 2@21b).
According to this report, Switzerlafgleffective carbon ratéfor emissions from akectorgexcluding emissions from
the combustion ofibmass)cover, by 2018,72 per cent of total emissiongith a rateexceedingl20 Euro per tonne of
CQg,, 84 per cent of total emissions with a rate exceeding 60 Euro per tonne,ci@i85per cent of total emissions
with a rate egeeding 30 Euro per toarof CQ, respectivelyln particular, he carbon rates for emissions from road
energy cover 100 per cent of total emissions with a rate excek2irguro per tonne of COIn comparisowith other
countries Switzerlands effective carbon rates are extiepally high. This becausef comprehensive fuel taxes in the
transport sector (e.g. the mineral oil tax, see se@&i@nthe CQ levy on heating and process fuels (see sedidry, a
highly decarbonised electricity supply as well as low emissions from the industry Heatare largely subject to the
Swiss emissions trading scheme (see sedti21f).

Electricity trade

According to the Swiss electricity statigi(SFOE 2021b), electricity is traded across Switzerl@dborders on a fairly

large scale. In 220, exports accounted f@2.5 terawatthours and imports fa27.0 terawatthours, corresponding ®
substantial amount relative toe totalinland electridy production o0f69.9 terawatthours Switzerland gchange®lec-

tricity with its neighbouring countries Austria, France, Germany, Italy and Liechtenstein. Apart from the years 2005,
2006, 2010, 201,12016and 20%, Switzerlands annual electricity exporexceeded the imports by uprmre thanl0
terawatthours(Fig. 27, left). However, during winter time the situation is different, as Switzeffaimdportsgenerally
exceed the export$ig. 27, right). Among the factors affecting the volume of electricity traded across the borders of
Switzerland are hydrological and climatic conditions.

Fig. 27> Switzerlan® net export of electricity from 099 2@Q Positive values refer to exports, negative values refer to impol
Total annual net exports. Right: Net exports during winter time.
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2.7 Transport

Overview

Switzerlands transport infrastructure is in a very advanced dtadévidual and freight transport is facilitated by the road
and rail networks, which overall occupy abdwb per centof the total land surface. Public transport is of great im-
portance, meaning that virtually every location can be reached by traingatticular in more remote regions of the

Alps, by scheduled public buses.

4 According ©ECD2021h)effective carbon rates are the total price that appliesissi©@s from energy use as a resultathasek policy
instruments. They are the sum of taxes and tradable emission permit prices, and have three components:

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

1 Specific taxes on energy use (primarily excisevtésleg)re 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;

1 The price of tradable emission permits, regardless of the permit allocation methdtiereppestuniity cost of emitting an extra unit of CO
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The road networksi divided into national roads 255 kilometres, thereof 544 kilometres highways), cantonal roads
(17,219 kilometres) as well asommunaland private roads (6841 kilometres SFSQ 2021¢. 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,d®6 kilometres and includes7B5 stations.

To enhance capacity, necke 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, implemented
until 2004, the length of the rail netwodid not increase significantly, but a schedule withnd@utes intervals could be

widely introduced between all major cities, in particular reducing travel time between Zurich and Bern by 13 fonutes.
foster the shift from road to raithree new railwayunnels constructed in the framework of the project New Rail Link
through the Alpssubstantiallyincreasd transalpine transport capacity and spedite Létschberg base tunnel (34ib

ometres) opened in December 2007, the Gotthard base tunneti{bmétres) opened in December 2016, and the Ceneri
base tunnel (22.Kilometres) opeadin 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 Fedenalthet-uture Development of

the Railway InfrastructureSviss Confederatior2009 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 modernidation an
development of the Swiss rail network, focussing on a further increase of capacity and even better access to the major
tunnels crossing the Al@nd the higkspeed network in neighbouring countr{€©T, 2027).

The three national airports Zurich, Genewval BaseMulhousé are the most important aviation infrastructures of Swit-
zerland. A dense network of flight routes connects Switzerland with Europe and with direct flights to important destina-

tions worldwide. More than 100 airlines are serving Switzellavith five operating as Swiss compan{gtPO, 2016)

Last but not leasthe Federal Constitution of the Swiss Confederation mandatdedéeal governmertb coordinate
pedestrian and hiking networks as weli a@nce a recent popular vdtealso cyde paths (see sectigh4.]).

Fig. 28> Shares of different purposes on total travel distance within Switzerland (i.e. excluding travel distances abroad) in
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Passenger transport(land-based)

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 distance
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 andasremained stable at about 23.8 kilometres thereafter. In contrast, the average daily travel distance
using pubic transporthassteadily 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 puhaeseseased since 1994, accounting for a share

of 44 per cent of theotal 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 Eig. 28, SFSQ 20179. While the average daily travel distance per petsasremained about constant since

2010, passenger kilometreavecontinued to increase as a resulpopulationgrowth ig. 3 andFig. 29; SFSQ 221Kk).

Between 1980 and 2015, motorised private transport (total passenger kiloimednesieased by 43.9 per cent and public
transport on road and rail (total passenger kilometrasjncreased by 83.4 per cent. In 2015, 20.4 per cent of total

5 The airport Bagdllhouse is located in France, but operated jointly by France and Switzerland.
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2.7Transport 2 National circumstances relevant to greenhouse gas emissions and removals

motorised passenger kilometres were travelled by public transport means (3.6 per cent public road, 16.8 per cent rail). In
Switzerland, normotorised transport (walking, cycling, hiking, etc.) aaated for almost eight billion passenger kilo-
metres in 2015.

Fig. 29> Passenger kilometres by motorised traffic on road (private and public) and rail from2®Rb&al Zublic data from 198
1997 is missin@A strong @crease in passenger kilometres occurred from 2019 to 2020 due to the measures to contain the
pandemic.
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The number of cars in Switzerlahdsincreased from 3.0 million in 1990 to/million in 2020 (SFSQ 2Q21)), i.e. tody

less than two persons share a car on avefsgmrding toSFOE(2021c) the weight of new passenger cars has contin-
uously increased since 1990. Nevertheless, the average specific emissions of new passenger cars decreased from abou
200 grams of Ceperkilometre in 2002 to about 140 grams of g@r kilometre in 2015, thanks to more efficient motors
and a continuous shift from gasoline to diesel oil. Between about 2015 andtObélance of the following evolutions
resulted in about constaaverage gecific emissions(i) the efficiency (fuel consumption per distanoé)gasoline and
diesel carglid not further improvgbecause the weight has continued to incredsgjhe share of new passenger cars
fuelled by diesel oil decreasé&dm about40 percent to about 2per centand (iii) the share of electric vedies started

to increase slightlyln 2020, the average specific emission of new passengeagairsdecreasg i by 10.5 per cent
compared to 2019 reaching a value of 123.6 grams of 6&rkilometre. This strong decrease resulted from a rapid
increae in theshare of electric vehicles (from 5.6 per cent in 2019 to 14.4 per cent in 2020).

Freight transport (land-based)

Freight transport in Switzerland is focussed on Gaatral Platea@and he major transalpine routebig. 30; SFSQ

20178. While freight transport on road and rail has been increasing since thedfnantury, the shares of freight
transported on rail decreased from more than 5@g@rbefore 1982 taround40 perin the early 1990&-ig. 31; SFSQ

2021¢. It has remaied about constant afterwardapstly due to the restrictions on road freight transport inscribed in the
Federal Constitutio of the Swiss Confederation in 1§9the implementation of the distancelated heavy vehicle charge

and corresponding bilateral agreements with the European Union. Moreover, in contrast to France and Austria, the trans-
alpine freight transport in Switzand is dominated by raiF{g. 32; SFSQ 2@1n), inter alia, thanks to newly constructed

railway tunnels.

6 Federal Constitution of the Swiss Confederation, Article 84 O0AIl pi

The Swis€onfederation shall protect the Alpine region from the negative effects of transit traffic. It shall limidtbg traissib teffatzea level
that is not harmful to people, animals and plants or their habitats.

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

(i) The capacity of the tiarmutes in the Alpine region may not be increased. This does negiagspipaddihat reduce the level of transit traffic in
towns and villages.
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2 National circumstances relevant to greenhouse gas emissions and removals 2.7Transport

Fig. 30> Freight transport in Switzerland on road (left, red) and raib{ughin 2015 (numbers correspond to million tonnes pe!
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Fig. 31> Freight transport on rail and road (tekitmnetres, right) and share of rail (left) between 19702ihd 20
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Fig. 32> Transalpine freight transport including inland, import, export and transit on road (orange) and rail (blue) in 7980
2019, Switzerland (centr&986202(0 and Austria (righf9862019. For Switzerland, tramgime freight transport is dominated &i,
which was responsible for @@ cent of the total o4.8 million tonnes transported in220
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2.8Industry and services 2 National circumstances relevant to greenhouse gas emissionssand remova

Aviation

In Switzerland, thanks to the relatively shdistances and the dense and efficieaid and railway networkshe share

of 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 flightsngdpam and landing

in Switzerland 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 SwitzeFmnds).

Fig. 33> Left: Number of passengers between 1990 20@r20uded are all local and transit passengers of scheduled and chart
of all national and regional airports of Switzerland). CentreeNafralicrafmovements between 1990 and gi62uded are all dom:
tic and transit passengers of scheduled and charter flights of all national and regional airports of SwitzerlandurRigihfuéreol
between 1990 andZZvithin Switzerland falomestic 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 nuwhpassengers (including transfer passengers) steadily increased

and almost reache@D million in 2019, aboutthreetimes as much as in 1990 and aboittimes as much as the year

2000. In 209, the fuel consumption was, however? times as much &s the year 2000. The strong increase in energy
efficiency per passenger kilometre is considered to be the result of operating larger aircraft at even increased |oad factors
fleet renewal (new aircraft technology) as well as operational optimisaliblesneasures to contain the corona virus
pandemic had a dramatic impact aviation in 2020. Compared to the previous year, the number of passengers decreased
by 72 per cent, the number of flight movements decreased by 64 per cent, and fuel consumptiseddecaper cent.

2.8 Industry and services

The structure ofts industry sector clearly reflects the fact tBatitzerlandis relatively poor in natural resources. Once
evolving from the textile industry which marked the beginning of industrialisationSwitzerland  mechanical engi-
neering continued to form an important pillar of Switzertariddustry. Currently, in addition to mechanical devices and
engines, Switzerlarid industry is specialised in the production of data processing equipment aptdggtion instru-
ments, particularly watches and goods for medical uses (medical technique). Of importéurtieestke food processing
and chemical industries, in particular the production of pharmaceutical articles. An overview of goods imported to and
exported from Switzerland is providedrig. 10, while Fig. 34 shows the sales volume within the industry sector 9201
As highlighted in sectio@.3 (in particular inFig. 7), Switzerlands economy is largely based on the services sector. The
services sector is highly diverghe mostimportant contributions (in descending order}he total gross value added
currently come from (ivholesale trade, (iijeal estate activities, (iilegal advice architecture, consultancyyj finan-

cial service activities M) human health activities, vinsurance, reinsurance and pension fundamgl (vii) retail trade
(Fig. 35).
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2 National circumstances relevant to greenhouse gas emissions and removals 2.8Industry and services

Fig. 34> Sales volume within the industry sector i®.2Bllown ar¢he relative contributiosof different branches tbe total sale
volume of abat 50&illion Swiss francsincluded are sales volumes from energy supply and the building industry (lighter colc
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Fig. 35> Gross value added by different branches of the services sector in Switz€8@ndid 201
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2.9Waste 2 National circumstances relevant to greenhouse gas emissions and removals

2.9 Waste

With regard to waste treatment, Switzerlanddraefficient infrastructure, high standards and clear legislative stipulations
in place. The evolution of the amount of municipal solid waste is higé#ifed to increasing prosperity and the steady

growth of population. This is shown Fig. 36, where the evolution of the total amount of municipal solid waste in

Switzerland is provided together with the nomigedss domestic product.

Fig. 36> Evolution of the total amount of municipal solid waste in Switzerladad(@®3thce 2004 without imports of municipal
waste), together with the nominal gross domestic product.
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As incineration $ mandatory for combustible waste since the year 2000, inputs into solid waste disposal sites have
dropped to zero. According to the latest waste statiFiOE(N, 2021c; Tab.2), which covers Switzerland and the prin-
cipality of Liechtenstein, the total amount of waste (including municipal solid waste, construction waste, industrial and
commercial solid waste, sewage sludge, special waste) incinerated amouhf@tinilion tonnes (corresponding to

468 kilograms per inhabitant) in 20. Thereof,0.46 million tonnes originated from abroad, as Switzerland imports waste

to operate waste incineration plants at full capacity for power and heat generation. In a8l@®iamilli on tonnes (cor-
responding t@70 kilograms per inhabitant) of municipal solid waste were collected separately (including compost, paper
and cardboard, glassans tinfoil, aluminium, PET, textiles, electrical and electronic devices, batteries). The aofiount
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 populaBaitaerland In particular, separate collection

of PET bottles, which are relevant regarding €émissions as they comprise petrochemical material, has increased sig-
nificantly in recent years, witburrently more tha82 per cenof the total PET bottles being recycled. Recycling rates of
paperand cardboardjlassaluminium packings, and waspaper currently athisoexceed0 per cenbf the total amounts

(Fig. 37). In addition to municipal solid wast&5.9million tonnes of construction waséeegenerated@nnuallyin Swit-

zerland. Thereof8.4 million tonnes stem from infrastructures such as streets, railways, as well as systems for water,
wastewater, gas and electricity systef®EN, 2016), and7.5 million tonnes stem from the building infrastructure
(FOEN, 2015. Where possible, construction waste is recycled on site. Firla8% million tonnes of waste were classi-

fied as special waste in 20 (FOEN, 2@1c; Tab.2). In Switzerland, the wastewater of virtually thetire poplation

(about 97 per cent) is sewered to a wastewater treatment plant.
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2.10Building stock and urban structure

Tab. 2> Amount of waste in Switzerland (CH) and the principality of Liechtenstein ZBL] e 200vided number for sewage sl
is an estimate f&0T coveringSwitzerlananly.

Type of waste

Total (tonnes)

Per capita (kilograms per inhabitan

Municipal solid waste incinerated (CH, FL) 2875000 330
Imports of municipal solid waste for incineration 459000 53
Consiricion waste, indusirial wae, sewage sldge, specia 4072000 4
Special waste (CH, FL) 1847000 212
Sewage sludge (CH, dry magéaiy 178000 20
Municipal solid waste collected separately ({GetelE), 3221000 369.7
Paper and cardboard 1174000 134.7
Compost (digested at central composting sites) 1405000 161.3
Waste glass 380000 438
Electric and electronic devices 129800 14.9
Textiles 65100 75
PET bottles 36100 41
Cans 13100 15
Aluminium packings 14600 15
Batteries 3175 04
FOEN2®1c)

Fig. 37> Evolution of recycling rates in Switzerla8&52@0
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2.10 Building stock and urban structure

Building stock

The Swiss Federal &tstical Office keeps track of the building stock in Switzerland. The investigatiomssed on a
complete inventory according to data extracted from the registry of buildings and apartments, with a focus on buildings
with (at least partial) residentiake. The following points are notewort§FSQ 202b"):

1 At the end 0f2020, the building stock in Switzerland consisted1ld million buildings with at least partial
residentialuse. This corresponds to an increas&®per centcompared to 1990, andrease oR1 per cent
compared to the year 2000, and an increasewnper cencompared to 201t the end 02020, 57 per cent
of all buildings were ondéamily homes27 per centmulti-family homes, and the rest were buildings with resi-
dential and no-residential use30 per cenof all buildings wereconstructed before 18431 per cenbetween
1946 and 198@1 per cenbetween 1981 and 2008nd17 per cenbetween 2001 and 2020

7 See alsthe tables availablehtips://www.bfs.admin.ch/bfs/en/home/statistics/cohstrsictiphtm|
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2.10Building stock and urban structure 2 National circumstances relevant to greenhouse gas emissions and removals

1 At the end o020, there was a stock @f6 million apartments in Sitzerland.This correspondto an increase
of 47 per centtcompared td 990, an increase @0 per centompared tdhe year 2000and an increase d#
per centcompared to 2010. The average area 9square metres, about the same as in the year 2080. Th
average area per capita increased frormddfare metres in 1990 46 square metres in 20;

1 In accordance with the increase in buildings and apartments, the energy reference area, i.e. the area heated or
cooled,hassteadily increaed for all types of hildings. Between 1990 arzD20, the energy reference area of
buildings in the services sectioasincreased b5 per cent of buildings in the industry sector By per cent
and of buildings for residential use 5@ per cen{SFOE 221d; Fig. 38);

1 In202Q 22 per cenbf housings werenefamily homes58 per centweremulti-family homes and the reskere
buildings withmixed residential and neresidential use. About7 per centof housings wereonstructed be-
tween 1961 and the year 2Q0QGith about33 per centbeing older and abo@0 per cenbeing youngerThe
spatial distribution of Switzerladsl population is shown iRig. 4;

1 In 201%, 63 per cenof all buildingswere heated with fossil fuels (i.e. gas oil or gas, while coal became negli-
gible). However, because muftimily homes are more often heated with fossil fug per cent an even
bigger sharef the Swiss populatior/@ per centcurrently lives in buiings heated with fossil fuel&ig. 39).
While fossil heating systems are, thus, still dominating, heat pumps accounted for@peutcentf heating
systems installed in newly constructed buildings during PRQ15 §ig. 40; SFSQ 2017g. Wiest and Partner
(2016)estimate, that in the context of replacements of heating systems in existing buildings;fthesitehares
account forabout halin the case of onfamily homes and foabout one thirdh the case of mukiamily homes.

Nine out of terresidentdived in a building with a central heating system serving one or more buildings.
per centof the complete building stock arfidur per cenbf the population areonnected to a public district
heating SFSQ 20173);

1 Homeownership rates in Switzerland stay relatively low, as only &fdper cenof households in Switzer-
land lived in their own homes in 201While the percentage of homeowners taistinuouslyincreasedsince
1970 (when it was &8.5per cen), 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.

Fig. 38> Energy reference area in Switzerland between 199@@nd 20
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8 Newer datat this level of detaita$ availabkt the momertiecausthe Swiss Federal Statistical Office currently implements a change in source of
data. Moreover, the registry of buildings and apartments may not eotitely egapding heating systems, in particular because replacements of
heating systems in existing buildings may not be captured by the statistics of all authomitied ahtheacdonal levels. Accordingly, the provided
numbers may, to some extent, overestimate the current share of fossil energy carriers.
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2.10Building stock and urbaucture

Fig. 39> Relative distribution of energy sources for heating systdmidingsin 2058 Left: Buldings. Right: Population.
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Fig. 40> Share of the five most important energy sources for heating systems in different construction periods (new 9énsti
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Urban structure

Constrained by the topography, Switzerléndettlements originally developed along rivers, lakes and vallgysch
formed the major trading routésas well as on th€entral PlateauThe formation of settlements has tioned inces-

santly, although not homogeneously in every area due to different factors such as industrialisation and the development

of the rail and road networks. Today, Switzeri@ngrban structure may be best described by thedstwork cityj i.e.

alarge number of interconnectébde®with high densities of population, goods and information which have an exten-

sive and efficient mutual exchange. As showcasdegn4l, agricultural areas and forests areir@rgral part of Swit-

zerlands urban structure. Information regarding Switzer@rmbpulation density and the spatial distribution of popula-

tion is provided in sectioB.2 (in particularFig. 4).

Fig. 41> Example of Switzerla@durban structure (Kloten, Wallisellen, Opfikon, Hard).
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2.11Agriculture 2 National circumstances relevant to greenhouse gas emissions and removals

2.11 Agriculture

Switzerlands utilised agricultural area (excluding alpine pastures) accotiotedd044 million hectares in 280, corre-
sponding to25.3 per cent of the total land surfa¢8FSQ 20219. When alpine pastures are included, the agricultural
land surface covenmsiore than a thirdf the total land surfac&he agricultural area (excludiralpine pastures) isulti-
vated according to the shares showfiin 42, with about70 per cenbeing grassland. Due to the spread of khujitand
forest areas, the agricultural land surface (including alpintegess is steadily decreasing, namely/b3yper cenbetween
1979/1985 and 2B/2018 (Fig. 13).

Fig. 42> Use of utilised agricultural area (excluding alpine pastures) in Switzé2and, 2
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According to the Swiss Federal Statistical Offi&@50Q 221q), the number of farmbasdecreased from abodtl 1
thousandn 1975to about49 thousandn 2020 (Fig. 43). This decrease casponds to the closure ofore than three
farms each day. In concert with the decreasing number of farms, the area praganore than doubled since 1%l
a substantial decrease in employees in the agriculture $mstoccurred. While in 1960 still4.5 per cendf the popu-
lation worked in the agriculture sector, this share decreas2f per cenin 2020 (SFSQ 2(223).

The large share of grasslamdplicatesthat the majority of farms keep ruminankd. 43). Nevertheless, as shown in
Tab.3, the number of cattlbasdecreased b22 per cent between 1990 and 202hile the svine populatiorhasde-

creased by86 per cent In contrast, an increas®soccurred for paltry (+52 per cent Noteworthy, the milk yield of

mature dairy cattldéasincreased froni5.8 kilograms per head and day in 1993 kilograms per head and day in

2020 (FOEN, 20224). Since the early 1990s, and increasingly since a new agriculttick &ias beerstipulated in the

Federal Constitution of the Swiss Confederation in 1996, agricultural policy has become more commercially and envi-
ronmentally sound, shifting towards more environmentally friendly farming methods. As a consequence,irée: requ
ecological standards are met by almost all farms and the share of organic farms f@agbedentin 2020 SFSQ

2021).

Fig. 43> Number of farms and their economic orientation in Switzerld®9
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2 National circumstances relevant to greenhouse gas emissions and removals 2.12Forest
Tab. 3> Livestock population in Switzerland in the years 1990, 2000, 20121 and 20
1990 2000 2010 2@0
1,000 head

Cattle 1855 1588 1591 1515

Whereof mature cattle 783 669 589 546
Horses, mules and asses 34 62 82 80
Swine 1965 1670 1750 1448
Sheep 395 421 434 398
Goat 68 62 83 90
Poultry 7310 7160 10629 15199
Rabbit 61 28 35 19
FOEN2®2)
2.12 Forest

The results of the fourth national forest inventory (NFI4/2Q0d7; Bréandli et al, 2020 indicate th& 32 per cent of
Switzerlands area is covered by foregseeFig. 44).° According toThe World Bank2022), this percentage is matched

or even exceeded by some of Switzerf@naeighbouring countries: Austria (47 per cent), Ganyn(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 forestla®pansting
especially through abandonment of subalpine grassl&ndsst exploitation is concentrated in the central lowlands (about

40 per cent of total wood harvest), which are more easily accessible than alpine regions and thereforintessicest

in terms of harvest.

31 per cent of Swiss woodland is privately owned, whe68gser cent is public property. The majority of the state owned
woodland belongs to bourgeois communities and cooperati@ge(4ent) and political communitie3qper cet; com-
prising municipalities and cantons). Only one per cérf8wiss woodlands owned by the SwisSonfederation.

Since the first na&nal forest inventoryNF11/1983 1985;EAFV/BFL, 1988, the forested area has growntiyper cent.
Theregionaldifferences are striking: the greatest increase was recorded in the+2pS8 per cent) and the Southern

Alps (+18.3per cent) as a consequence of natural regeneration of abandoned land previously used by agriculture, whereas
the forested area in the centraivlands (+09 per cent) and the Juraountaing+3.1 per cent) only slightly changed.

According totheresults of the fourth national forest inventory (NFI4/208®17), Switzerlands forests account fet21

million cubic metres of wood. Of this, 32 per camé deciduous trees such as beech (18 per cent) and 68 per cent are
coniferous trees such as spruca (¢4r cent) and fir (15 per cerf)Standing volume of living tredsasincreagd since

30 yearsSince thethird national forest inventorgNFI3/2004 2006), standing volume in Swiss foregtaveincreased

by 2.9per cent on average to@Bubic 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 dedndaserest and also a lower share of mor-
tality. Annual harvest and mortalihbasdecreased from 8.6 (periods of NFI2/189395 and NFI13/20042006);Brassel

and Brandlj 1999 Brandli, 2010 to 8.0 cubic metres per hectare per year (periods of NFI3/22m6 and NFI4/2000

2017; Brandli et al, 2020). This can mainly be attributed to the fact that between the periods of NFIR1E®Eand
NF13/2004 2006, the stornd_otharbof December 1999 was responsible for high amounts of salvage logging and high
mortality rates within Swiss foresfd The average annual growth rétas slightly increased from 8.9 (periods of
NFI12/1993 1995 and NFI3/200422006) to 90 cubic metres per hectafperiods of NFI3/20042006 to NFI4/2000

2017)

Since 1998, a few scattered forestas have obtained certification for sustainable forest management under the FSC
system littp://www.fsc.org or the Q/PEFC systerhttp://www.pefc.oryy Starting in the year 2000rayp certifications

9  https://s.geo.admin.ch/96ech87b00
10 https://s.geo.admin.ch/96ecc516cd
11 https://s.geo.admin.ch/96ecd52271
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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 momehpér cent of the Swiss forest area are certified under @itieeor both
of the two certifying system@réndli et al, 2020.

Fig. 44> Switzerlan®@ current forest aredhe red areas show areas damaged by the &tothadin 1999. For more details see
website indicated below th®p.

geo.admiah (https://s.geo.admin.ch/652974182314)

2.13 Other circumstances

Switzerland reported all national circumstances relevant to greenhouse gas emissions and removalii se2tidh
there are no relevant other circumstances to be reported.

2.14 Relationship between national circumstances and greenhouse gas emissions

Switzerlands greenhouse gas &sions and removals, disaggregated by gas and by sector, are presented and discussed
in detail in chapteB. This section provides information on how the national circumstances presented in 2ddion
2.12affect greenhouse gas emissions and removals, and how the national circumstances and changes therein affect green-
house gas emissions and removals over time. Ing¢bard, the Swiss Federal Office for the Environnaamtuallypub-

lishes a report which discusses the influence of key parameters on greenhouse gas emissions in SWQENand (

2022b). Based on the test update of this report, the relationship between parameters reflecting Switzerlané

national circumstancésand greenhouse gas emissions resulting from different activiiesdiscussed in the following

12 For the discussion in se@id4 the disaggregation follB@EN2022band des not necessarily agree with the definition of sectors in other chapters
of Swi eightmatiorahcdnimsinication:

TEmi ssions related to industry: 1A1 6Energy i ndiorssfromi leeslos 6+ + A2 &IM
trial processkAl admlEnemreyuiciid dftediMasd f @ect uern nigue nduidtArli e€Enamd yco
industr i elsAh2 (bMaeomuafsasgt uring industries and constructiond (bioma:

T Emsi ons related to services: 1A4da 6Commercial/institutional 6;

T Emi ssions related to households: 1A4b O6Residential 6;

TEmi ssions related to transport: 1A3 6Transportd + 1A5 6O0Otherod

TEmi ssions related to agriculteheng8; 6Agricultured + 1A4d4c O6Agric

TEmi ssions related to waste: 5 O6Wasted + 1A1 OEnérgothedubuel b
6Energy industrieso6 (biomass) + 1A2 O6Manufacturing industries a
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2 National circumstances relevant to greenhouse gas emissions and gtfRelktionship between national circumstances and greenhouse gas emissions

Total greenhouse gas emissions

Fig. 45 shows the rative evolution of Switzerlarid total greenhouse gas emissions. When compared to relevant key
parameters, the following importamibservations emerge:

il

Over the period from 1990 020 total greenhouse gas emissions were first stable and then staléeddase,
despite a substantial populatigrowth (+29.0per cent) Accordingly, per capita greenhouse gas emissiens
creased b37.6 per cent, fron8.1tonnes of C@Qequivalents per capita in 19903 tonnes of CQequivalents
per capita in 220;

At the same time, Switzerlaéxlgross domestic product substantially increased, but economic growth and green-
house gas emissions evolved decoupled from each other. Accordingly, greenhouse gas emissions per gross do-
mestic productlecreased b¥8.7 per cent, fom 119 grams of CQ equivalents per Swiss franc in 19906b

grams of C@equivalents per Swiss franc 2020;

Yearto-year variations in total greenhouse gas emissions were to a large part the consequence of changing
meteorological conditions (such asatiag degree days and solar insolation), which had a major influence on

the demand on heating fuel during winter time. Nevertheless,-anuitial mean greenhouse gas emisdiange
beendecreasing over time, indicating the increasing eneffijgiency, aswell as the ongoing substitution of
heating and process fuels by renewable energy sources and natural gas;

For 2020, the measures to contain the corona virus pandemic affected many of the parameters shown in this
section (e.g. gross domestic product, gredae added, energy consumption, transport volumes, etc.) and, thus,
greenhousgas emissions linked to this parameteese exceptionally low;

The reporting under the UNFCCC (i.e. the national greenhouse gas inventory) does notimeluemissions

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 igirtually absent in Switzerland due to a lack of local mineral resources. This
implies that substantial grey emissions are associated with Switzisriamabrts of goodsCurrently, green-

house gas emissions in Switzerldrabed om cconsumptiorperspectiedaccount forl2.6 tonnes of CQequiv-

alents per capitayith aboutone thirdof emissions occurring within Stzerland and aboutvo thirdsof emis-

sions occurring abroa@ee sectiod in FOEN, 222b).

Fig. 45> Evolution of Bitzerlan@ total greenhouse gas emissions, togethith population (left panel) as welbastzerlan® gros:
domestic product and total energy consumption (right panelj2@®@elative evolutions with reference year 1990). The res
panels &0 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. 46 shows the relative evolution &witzerlands greenhouse gas emissions related to indistghen compared to
relevant key parameters, the following important observations emerge:

1 Despite a substantial increase in gross value added bhasiel the energy reference area related to industry,

greenhouse gammissiongelated to industry did not increase and w&tger cent lower irk020compared to
1990;

1 Accordingly, Switzerlan& industrymanagedo decouplé to a certain degrele econonic growth and green-
house gas emission.

Fig. 46> Evolution of Switzerlaidyreenhouse gas emissions related to indi#stogether witlthe gross value addeahd the energ
refaence area related to industry, I28P0(relative evolutions with reference year 1990).
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Greenhouse gas emissions related to services

Fig. 47 shows the relative evolution of Switzerldadjreenhose gas emissions related to serviéé¥hen compared to
relevant key parameterthe following important observations emerge:

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

1 Despite a substantial increase in ¢giness value added and tbeergy reference area related to servigesen-
house gagmissions related to services showed a prolongeckdse (overlain by the yetryear variability
caused by meteorological conditions);

1 From 1990 ta202Q the greenhouse gas emissi@es energy reference area related to services decreased by
50.4per cent.
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2 National circumstances relevant to greenhouse gas emissions and gtfRelktionship between national circumstances and greenhouse gas emissions

Fig. 47> Evolutiorof Switzerlan@ greenhouse gas emissions related to seAddegether witlthe gross value added ati energ
reference area related to servicesvall asheating degree days, 182@0 (relative eviations with reference year 1990). Also s
are the greenhouse gas emissions related to serviceagrgy reference area
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Greenhouse gas emissions related to households

Fig. 48 shows the relive evolution of Switzerlan@ greenhouse gas emissions related to houseliddsen compared
to relevankey parameters, the following important observations emerge:

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

1 Apart from the strong influence of meteorological conditions, greenhouse gas emisdieah telouseholds
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;

91 Accordingly, greenhouse gas emissions related tsdionlds per energy reference asteadily decreased,
thanks to improving insulation standards, the renovation of older buildings, and the increasing replacement of
heating fuel by natural gas and renewables (heating pumps, wood, etc.).

Fig. 48> Evolution of SwitzerlaBdjreenhouse gas emissions related to houseBoldgether with the energy reference area rele

househdds as well apopulation and heating degree day9@ZP0(relative evolutions with reference year 1990). Also shown
greenhouse gas emissions related to households per energy reference area.
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2.14Relationship betweeronati circumstances and greenhouse gas emiss2d¥iational circumstances relevant to greenhouse gas emissions and removals

Greenhouse gas emissions related to transport

Fig. 49 shows the relative evolution of Switzerl@adjreenhouse gas emissions related to transpatiten compared to
relevant keyparameters, the following important observations emerge:

il

Thevehicle stoclof private transport increased by per cenbetween 1990 and 2020 and the vehicle kilometres
increased bya9 per cent between 1990 af@19(falling to 21 per cent above the level of 19902820due to
the measures to contain the corona virus pandemic)

Greenhouse gasmissions related to private transport increasesligiitly more tharlO per cent between 1990
andaroundthe year 2000, then remainaloutconstantwith a sightly decreasing trend emerging during the

last yeargand a strong decreastanding out fo2020 due to the measures to contain the corona virus pandemic)

The greenhouse gas emissions per vehicle kilometre show a decreasing trend over the last about 20 years, which
can be explained by technological progress, i.e. more efficietttre) as well as the increasing use of dieggl

The evolution ofthe vehicle stock of freight transponeeds to béooked at by weight category: The stock of
vehicles lighter than 3.5 tonnaxreased byL01 per cent between 1990 aR620, while the sock of vehicles
heavier than 3..emained about constant;

While greenhouse gas emission related to freight transport increastdpey cent between 1990 a2019
(falling to 11 per cent above the level of 199@id20due to the measures to contain¢beona virus pandem)ic
greenhouse gaamissions relatkto freight transport per vehicldlometre decreased 80 per centand more
over the same time period;

The total transport volume of air transport (including passenger and freight on natiomakamational flights)
increased byi70 per centbetween 1990 and019 with a temporary decrease between 2001 and 2004 as a
consequence of the groundiofithe national airline and a general crisis in aviatlar2020, an exceptionally

large decrease 8 per cent below the level of 1990 occurred due to the measures to contain the corona virus
pandemic In contrast to total transport volume, national transport volume is of minor importance and steadily
decreased from 1990 to 2005 and then remained atéb@per cent of the transport volume in 1990;

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 volumeddecoeasa third

between 1990 anday 2019has been the year with the highest annual greenhouse gas em@siawiftion

in the countrgs history.In 2020, he measures to contain the corgitas pandemic ledo the grounding of most

of the aircraftfleet with a reduction of genhaise gas emissiorsf 63 per centcompared t®019 As for the

total transport volumehts corresponds to a reduction below 1990 levels.
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Fig. 49> Evolution of Switzerlaidyreenhousgas emis®ons related to passengeansportupper left paneljreight transpoifuppe
right paneland air transpoftower panel, for total air transport and natmin&anspoit? together with the vehidcks andvehicle:
kilometresof passengetransportandfreight transport, as well as the tatahsportvolumeby air, 19982®0 (relative evolutions w
reference year 1990). Also shown are the greenhouse gas emissions relasethgefpansporiand freight transpopervehicle kib-
metreas well aghe greenhouse gas emissions related to air transport per air transport unit (corresponding to one persor
grams).
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Greenhouse gas emissions related to agriculture

Fig. 50 shows the relative evolution of Switzerl@adjreenhouse gas emissions related to agricdft\en compared
to relevant key parameters, the following importatrgervations emerge:

1 From 1990 t&?020, production of foodstuffs of animal origin decreased and the production of foodstuffs of plant
origin increasedshowing rather large intexnnual variability) overall resulting in an increase of total foodstuffs
by about5 per centAs over the same time periogheenhouse gas emissions related to agriculture decieased
14 per cent the greenhouse gas intensity (greenhouse gases emitted per unit of foodstuff produced) overall
decreasethy aboutl8 per cent The decease in greenhouse emissions related to agriculture about followed the
decrease in the productioh foodstuffs of animal origin;

1 From 1990 t®202Q CH,4 emissions related to agriculture decreasediOyyer cent, mainly driven b§H, emis-
sions from dairy cars, which decreased along with the number of he@gsr the same time period.O emis-
sions related to agriculture decreasd Bper cent, induced by decreasing application of manure and commercial
fertiliser.
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2.14Relationship between national circumstances and greenhouse gas exisgional circumstances relevant to greenhouse gas emissions and removals

Fig. 50> Left: Evolution of Switzerlafdgreenhouse gas emissions related to agricidttogether with fatstuffs produced (total,
plant origin, and of animal origin), Z28@(Qrelative evolutions with refereneay1990). Also shown are the greenhouse gas em
related to agriculture péyodstuff. Right: Evolution of Switzeri@n@H and NO emissions related to agricultifetogether witlCH
emissions frondairy cowsand their number (hea@s) well as YO emissions from the application of maaaceof commercial fertilis

199@2020 (relative evoioms with reference year 1990).
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Greenhouse gas emissions related to waste
Fig. 51 shows the relativevolution of Switzerland greenhouse gas emissions related to Wwasithen compared to
relevant key parameters, the following important observagomerge:

1 In concert with the increase in Switzerl@ngopulationgreenhouse gas emissions from waste water treatment
increased byl per cent from 1990 t202Q

1 Greenhouse gas emissions from landfilled waste decreased byvabthitdsfrom 1990 ta2020. This decrease
is caused by the ban on landfilling of combustible waste since the year 2000. However, the greenhouse gas
emissions do not closely follown¢ amount of waste deposited, as the major part of greenhouse gas emissions
since the year 200@8asresulted from waste landfilleid the years to decades before;

1 Greenhouse gas emissions from biological treatment of waste increased by about 80 per cent from 1990 to about
the year 2000, mainly caused by an increase in the amount of waste composteckeHsiig number of biogas
facilities +43 per cent from 1990 t8020 led to a further increase of greenhouse gas emissions during about

the last decade.
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2 National circumstances relevant to greenhouse gas emissions and2réBideaikilitin accordance with Article 4, paragraphs 6 and 10, of the Convention

Fig. 51> Left:Evolution of Switzerla@dgreenhouse gas emissidngmlandfills and waste water treatmérgether with Switzerla®
population and the amountvedistelandfilled, 199202((relative evolutions with reference year 189@ht: Evolution of Switzerlds
greenhouse gas emissions from biological treatniemaste, together with the amount of waste composted and the number
facilities, 199P02((relative evolutions with reference year 1990).
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2.15 Flexibility in accordance with Article 4, paragraphs 6 and 10, of the Convention

Switzeland does not request any flexibility or consideration in accordance with Article 4, paragraphs 6 and 10, of the
Convention.
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3Greenhouse gas inventory information 3.1Summary tables

3  Greenhouse gas inventory information

Comprehensive summary information from the national greenhouse gas inventory on emissions and emission trends pre-
pared according to the UNFCCC Annlerventory reporting guidelines are presented in BR CTF tdlfdsto 1(d). The
presented data cover the period from 1999020 and are fully consistent with the reporting tables (CRF) and the national
inventory report of the most recent annual inventory submissigprilf2022 (FOEN, 2@22a). To further increasedns-

parency, additional tables which support the descriptive summary in s8@iare provided belowsgction3.1, Tab.4

to Tab.11). Global warming potential values according to the fourth assessment report of the Intergovernmental Panel
on Climate ChangelRCC, 2007 based on the effect of greenhouse gases over -geldQtime horizorwere used®

Summary information on Switzerladsl national inventory arrangements, including changes sinctotin biennial

report, are presented in secti®3. As required by théGuidelines for the preparation of thdarmation required under

Article 7 of the Kyoto Protocdl information on the national registry is reported in sec3idn

3.1 Summary tables

Tab. 4> Switzerlan@ greenhouse gas emissions by sectorgas2020 The total in the second last column includes indirect Ci

CO | CH | NO | HFCs| PFCs| Sk | Ni | 'MdIrect) roq
ca Share
kt CQeq

1 Energy 32150 | 261.8| 239.0 0.0 0.0 0.0 0.0 241 | 32675| 75.3%
2 Industrial processes and product use 2026 6.4 6052 1387 34.4 137.6 0.4 943 | 4292 | 9.9%
3 Agriculture 44.8 3822 | 1890 0.0 0.0 0.0 0.0 0.0 5757 | 13.3%
5 Waste 8.9 496.3 | 168.4 0.0 0.0 0.0 0.0 1.2 674.8 | 1.6%
6 Other 10.6 0.6 0.5 0.0 0.0 0.0 0.0 1.0 12.6 0.0%
Total (excluding LULUCF) 34241| 4588 | 2903 | 1387 34.4 137.6 0.4 120.6 | 43412 | 100.0%
4 LULUCF 11768 | 11.9 50.5 0.0 0.0 0.0 0.0 0.0 0l 705| 13.9%
Total (including LULUCF) 32473| 4599 | 2953 | 1387 34.4 137.6 0.4 120.6 | 41706| 96.1%
International aviation bunkers 2051 0.2 16.8 0.0 0.0 0.0 0.0 0.0 2068 | 4.8%
International marine bunkers 13.9 0.0 0.1 0.0 0.0 0.0 0.0 0.0 14.0 0.0%

FOEN?2023)

13 Thesglobal warming potential values are consistently used by Switzerland, i.e. in particular also regardingjttentifiéiditoorafhge
emission reduction targenéB.3.4 and for the calculation of the fiooof greenhouse gas emissibagtéb).
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3.1Summary tables 3 Greenhouse gas inventory information

Tab.5 > Switzerlan® greenhouse gas emissions by gas (excluding LULUCF and international bunkers, including emissit
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(k;eq Share C(lgeq Share C(Igeq Share C(Igeq Share
CQ (excluding LULUCF) 44160 81.8% 43419 82.0% 4362 82.1% 45779 82.5%
CH (excluding LULUCF) 5792 10.7% 5517 10.4% 5141 9.7% 5077 9.2%
NeO (excluding LULUCF) 3361 6.2% 3331 6.3% 3276 6.2% 3132 5.6%
HFCs 0.0 0.0% 243.7 0.5% 636.0 1.2% 1048 1.9%
PFCs 116.5 0.2% 175 0.0% 60.9 0.1% 50.3 0.1%
Sks 137.0 0.3% 93.2 0.2% 152.3 0.3% 212.7 0.4%
NF 0.0 0.0% 0.0 0.0% 0.0 0.0% 0.0 0.0%
Indirect CO 414.0 0.8% 306.1 0.6% 223.8 0.4% 159.8 0.3%
Total (excluding LULUCEF, including indiregt C{ 53 980 100.0% | 52928 100.0% | 53113 100.0% | 55 459 100.0%

2010 2056 2@0

Cgeq Share C(k1t9q Share C(k;eq Share
CQ (excluding LULUCF) 45046 82.2% 38732 79.9% 34241 78.9%
CH (excluding LULUCF) 5019 9.2% 4838 10.0% 4588 10.6%
NO (excluding LULUCF) 3085 5.6% 2974 6.1% 2903 6.7%
HFCs 1308 2.4% 1508 3.1% 1387 3.2%
PFCs 37.8 0.1% 25.5 0.1% 344 0.1%
Sk 161.2 0.3% 278.0 0.6% 137.6 0.3%
N 12.7 0.0% 0.7 0.0% 0.4 0.0%
Indirect CO 147.4 0.3% 124.9 0.3% 120.6 0.3%

Total (excluding LULUCF, including indiregt C{ 54 817 10.0% | 48480 100.0% | 43412 100.0%
FOENZ2022a)
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3Greenhouse gas inventory information 3.1Summary tables

Tab. 6> Switzerlan® greenhouse gas emissions by gas (excluding international bumileding emissions from the sectors 1,
4,5, and ) 19962020(steps of two yaa for years not included in the second commitment period of the Kyoto PAdsmcidicate
are the relative changes in emission8dR0relative to 1990 (last columim).1990, there were virtually no emissions of HFCs
emissions of NE-therdore the relative increases are not indicated for these gases (for absolute chafigeSSee

1990 | 1992 1994| 1996] 1998 | 2000 2002| 2004| 2006| 2008 2010 2012
kt CQeq

CQ (excluding net €@m LULUCF) 44160] 46017] 42677 44107 44623] 43622| 43464] 45238| 45373| 44711] 45046| 42253
CQ (including net gflom LULUCF) 42032| 41640 39456 38482 41648| 48749| 40712| 42556| 43374| 42450| 42053 39704
CHi (excluding GHom LULUCF) 5792 | 5667 | 5505 5470| 5268 | 5141| 5129| 5036 | 5091 5147[ 5019 | 4946
CHi (including Gftom LULUCF) 5820 | 5682| 5523 | 5486 | 5284 | 5155| 5147| 5049 | 5105 5159| 5031 | 4958
N:O (excluding® from LULUCF) 3361 3321| 3298 3340| 3213| 3276 3323| 3106 3108 3071[ 3085 | 298
N:O (including:® from LULUCF) 3416 | 3367| 3346 3389| 3261 | 3323| 3373| 3152| 3155 3119| 3134 | 3029
HFCs 0.0 | 15,6 | 80.2 | 295.9] 456.1| 636.0] 826.5/1009.41159.§ 1274.6 1308.0 1452.€
PFCs 116.5] 80.6 | 209 20.4 | 23.6| 60.9| 359 | 689 623 | 44.6 | 37.8 | 388
Sk 137.0| 141.4] 106.9) 90.1 | 152.8| 152.3| 160.7| 195.1| 196.6 245.1| 161.2| 229.7
NF 00| 00| 00 00| 00| 00| 00| 00| 00] 01] 127 05
Indirect CO 414.0| 373.1] 327.9] 288.9| 251.0 223.8 196.0| 166.6| 157.2| 149.8) 147.4| 138.6
Total (excluding LULUCF, includintiréct C@ |53 980 55 615 52 016 53 613 53 98753 113 53 134 54 821/ 55 148| 54 643 54 817| 52 040
Total (including LULUCF, including indiree) C{ 51 936 51 299 48 860 48 052 51 077 58 300 50 451 52 197 53 210| 52 443 51 885 49 552

Relative change
2013 | 2014 | 2015| 2016| 2QaL7 | 2018 | 2019| 2020 1990 t®@®0 9
kt CQeq

CQ (excluding net €@m LULUCF) 43188| 39234| 38732| 39185 38179 36874| 36733| 34241 122.5%
CQ (including net eftom LULUCF) 41105| 38868| 36502| 36987 36220 35906/ 34555/ 32473 122.7%
CH (excluding Gftom LULUCF) 4874 | 4865| 4838 | 4804 | 4747| 4712| 4633 | 4588 120.8%
CH (including Giffom LULUCF) 4887 | 4878 | 4851 | 4819 | 4760| 4724 | 4645| 4599 121.0%
NeO (excluding® from LULUCF) 2987 | 2969 | 2974 | 2905| 3059| 2926| 2994 | 2903 113.6%
NeO (including:® from LULUCF) 3037 | 3019| 3024 | 2957 | 3110| 2977 | 3044| 2953 113.6%
HFCs 1432 | 1469| 1508 | 1481 | 1504 | 1525| 1429| 1387 See caption
PFCs 27.7| 225| 255 | 195 | 320 36.3| 318 | 344 170.4%
Sk 276.0| 285.0| 278.0| 2361 | 232.9| 182.8| 152.0| 137.6 0.4%

Nk 0.1 0.6 0.7 0.8 0.8 0.5 0.5 0.4 See caption
Indirect CO 132.6| 129.0| 124.9| 126.5| 125.9| 119.8| 123.4| 120.6 170.9%
Total (excluding LULUCF, including indiregt C{52 918 48 974 48 480 48 758 47 880 46 37746 097/ 43 412 119.6%
Total (including LULUCEF, including indiree) CQ 50 897 48 671 46 313 46 62645 985 45 472 43 982 41 706 119.7%

FOEN?2022a)
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3.1Summary tables 3 Greenhouse gas inventory information

Tab. 7>Switzerlan®& greenhouse gas emissions by sector (excluding LULUCF andamearbankers), selected years. Also indi
are the shares of the different sectors and source categories in total greenhouse gas emissions.

1990 1995 2000 2005
kt CQeq Share | kt CQeq Share | kt CQeq Share | kt CQeq Share
1Energy 41842 77.5% 4189 79.2% 42219 79.5% 43981 79.3%
1A1 Energy industries 2519 4.7% 2642 5.0% 3172 6.0% 3816 6.9%
1A2 Manufacturing industries and constructi 6570 12.2% 6295 11.9% 6007 11.3% 6041 10.9%
1A3 Transport 14690 27.2% 14314 27.0% 15981 30.1% 15855 28.6%
1A4 Other sectors 17481 32.4% 18056 34.1% 16550 31.2% 17819 32.1%
1A5 Other (military) 219.6 0.4% 162.8 0.3% 151.2 0.3% 138.7 0.3%
1B Fugitive emissions from oil and natural gag  362.2 0.7% 429.3 0.8% 358.0 0.7% 3114 0.6%
2 Industrial proses and product use 4012 7.4% 3421 6.5% 3781 7.1% 4432 8.0%
3Agriculture 6582 12.2% 6371 12.0% 5984 11.3% 5934 10.7%
5Waste 1118 2.1% 918.6 1.7% 891.6 1.7% 937.9 1.7%
6 Other 12.2 0.0% 12.1 0.0% 13.0 0.0% 13.6 0.0%
Indirect CO 414.0 0.8% 30%6.1 0.6% 223.8 0.4% 159.8 0.3%
from 1 Energy 745 0.1% 65.0 0.1% 49.6 0.1% 37.8 0.1%
from 2 Industrial processes and product use,  336.2 0.6% 238.2 0.5% 171.2 0.3% 119.2 0.2%
from 5 Waste 2.2 0.0% 1.9 0.0% 1.8 0.0% 16 0.0%
from 6 Other 1.1 0.0% 11 0.0% 1.2 0.0% 1.2 0.0%
Total (excluding LULUCF, including indiregt C{ 53 980 100.0% | 52928 100.0% | 53113 100.0% | 55459 100.0%

2010 2015 2@0
kt CQeq Share | kt CQeq Share | kt CQeq Share
1Energy 43212 78.8% 37090 76.5% 32651 75.2%
1A1 Energpdustries 3846 7.0% 3291 6.8% 3276 7.5%
1A2 Manufacturing industries and constructi 5865 10.7% 4979 10.3% 4499 10.4%
1A3 Transport 16336 29.8% 15344 31.7% 13577 31.3%
1A4 Other sectors 16751 30.6% 13124 27.1% 10968 25.3%
1A5 Otér (military) 137.4 0.3% 135.2 0.3% 119.5 0.3%
1B Fugitive emissions from oil and natural gag 278.2 0.5% 2175 0.4% 211.8 0.5%
2 Industrial processes and product use 4530 8.3% 4479 9.2% 4198 9.7%
3 Agriculture 6053 11.0% 5994 12.4% 5757 13.%%
5Waste 862.2 1.6% 780.0 1.6% 673.6 1.6%
6 Other 124 0.0% 125 0.0% 11.6 0.0%
Indirect CO 147.4 0.3% 124.9 0.3% 120.6 0.3%
from Energy 31.6 0.1% 26.0 0.1% 24.1 0.1%
from 2ndustrial processes and product use 113.2 0.2% 96.5 0.2% 94.3 0.2%
from BNaste 15 0.0% 1.3 0.0% 1.2 0.0%
from @ther 11 0.0% 11 0.0% 1.0 0.0%

Total (excluding LULUCF, including indiregt C{ 54 817 100.0% | 48480 100.0% | 43412 100.0%
FOEN2022a)
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3Greenhouse gas inventory information 3.1Summary tables

Tab.8>Greenhouse gasressions and removals in different sectors and source categories (excluding international bund202}
(steps of two yeaffsr years not included in the second commitment period of the Kyoto Pidisxaidicated arine relative chang

in emisions in2020relative to 1990 (last column).

1990 | 1992] 1994 | 1996 1998| 2000| 2002 2004| 2006 2008| 2010| 2012
kt CQeq
1Enerqy 41842 44279| 40996| 42772| 43431| 42219| 42032| 43546| 43603| 42949| 43212| 40546
1A1 Enerqy industries 2519| 2895| 2605| 2861 | 3224 | 3172 | 3390 | 3682| 4032 | 3837 | 3846 | 3640
1A2 Manufacturing industries and constructi 6570 6378 | 6151 | 6040 | 6201 | 6007 | 5807 | 6043 | 6206 | 6075| 5865| 5433
1A3 Transport 14690 15514| 14621| 14378| 15143| 15981 | 15601| 15798| 15979| 16649| 16336| 16273
1A4 Other sectors 17481] 18886| 17007| 18912 18305| 16550| 16748| 17585| 16954| 15984| 16751| 14808
1A5 Other (military) 219.6| 194.0| 180.2| 151.9| 160.9| 151.2| 154.6| 128.9| 142.8| 130.6| 137.4| 132.4
1B Fugitive emissions from oil and nasural g | 362.2] 412.0| 432.5| 429.0| 396.8| 358.0| 330.6| 308.5| 289.8| 273.5| 278.2| 258.6
2 Industrial processes and product use 4012| 3461 | 3405| 3332| 3353 | 3781 | 3994 | 4284 | 4468 | 4508 | 4530 | 4517
3 Aariculture 6582| 6466 | 6364 | 6293 | 6046 | 5984 | 5969 | 5861 | 5972 | 6125| 6053 | 6013
5Waste 1118| 1024 | 911 915 | 895.9| 891.6| 931.1| 948.3| 935.3| 898.8| 862.2| 810.2
6 Other 122 122 | 122 | 121 | 111 | 130 | 129 | 139 | 125 | 130 | 124 | 140
Indirect CO 414.0 373.1| 327.9| 288.9| 251.0| 223.8| 196.0| 166.6| 157.2| 149.8| 147.4| 138.6
froml Energy 745| 796 | 712 | 639 | 574 | 496 | 442 | 400 | 36.8| 335 | 316 | 294
from 2 Industrial processes and product use 336.2 290.2| 253.7| 222.1| 190.9| 171.2| 148.9| 123.8| 117.7| 113.6| 113.2| 106.6
from 5 Waste 2.2 2.2 1.9 1.8 1.7 1.8 1.7 1.6 1.6 1.6 1.5 1.4
from @ther 1.1 1.1 1.1 1.1 1.0 1.2 1.2 1.3 1.1 1.2 1.1 1.2
Total (excluding LULUCF, including indiregt C{53 980 55 615/ 52 016 53 613 53 98753 113 53 134/ 54 821 55 148| 54 643 54 817,52 040
4LULUCF 12044 14316|13156|15561|12911| 5187 |i12684|12623|11938|12200|i12932| 12488
Total (including LULUCF, including indiree) C(51 936 51 299 48 860 48 052 51 07758 300 50 451 52 19753 210/ 52 443 51 885 49 552
Relative change
2013 | 2014 | 2015| 2016| 2017 | 2018 | 2019| 2020 1990 to 2028
kt CQeq
1Eneragy 41472| 37423| 37090| 37489| 36503| 35210| 35087| 32651 122.0%
1A1 Energy industries 3735| 3605| 3291 | 3376| 3294 | 3357 | 3366| 3276 30.0%
1A2 Manufacturing industries and constructi 5499 | 5097 | 4979 | 4986 | 4950 | 4792 | 4705| 4499 131.5%
1A3 Tramsrt 16188| 16081 15344| 15182| 14920| 14926| 14883| 13577 17.6%
1A4 Other sectors 15682| 12275| 13124| 13587| 12992| 11793| 11799| 10968 137.3%
1A5 Other (military) 133.4| 138.7| 135.2| 139.4| 127.6| 126.6| 115.1| 119.5 145.6%
1B Fugitive emissions fidrand natural gas 234.7| 225.3| 217.5| 218.7| 219.0| 216.0| 218.6| 211.8 141.5%
2 Industrial processes and product use 4524 | 4533 | 4479 | 4423 | 4586 | 4454 | 4406 | 4198 4.6%
3 Agriculture 5954 | 6069 | 5994 | 5957 | 5936 | 5882 | 5783 | 5757 112.5%
5Waste 821.4| 808.8| 780.0| 749.2| 715.7| 697.4| 687.1| 673.6 139.8%
6 Other 144 | 115 | 125| 122 | 126 | 135 | 110 | 116 14.9%
Indirect CO 132.6| 129.0| 124.9| 126.5| 125.9| 119.8| 123.4| 120.6 170.9%
from Enerqgy 277 | 27.0| 26.0| 253 | 248 | 25.0| 243 | 24.1 167.6%
from Andustal processes and product use 102.2| 99.7 | 965 | 988 | 98.7 | 924 | 96.9 | 94.3 172.0%
from BNaste 1.4 1.3 1.3 1.3 1.3 1.2 1.2 1.2 146.6%
from &ther 1.3 1.0 1.1 1.1 1.1 1.2 1.0 1.0 17.5%
Total (excluding LULUCF, including indireg} C{ 52918| 48974| 48480| 48758 47880| 46377| 46097| 43412 119.6%
4LULUCF 12021 7303 |12167[12132| 11895 71905 |12116|i1705 116.6%
Total (including LULUCF, including indiree} C( 50 897,48 671 46 313 46 626 45 98545 472/ 43 98241 706 119.7%
FOEN?2022a)
Tab. 9>Emissions of precursor gases and 83cluding emissions from LULUCF), ad»ep0
1990\ 1991\ 1992\ 1993\ 1994\ 1995\ 1996‘ 1997\ 1998| 1999| 2ooo| 2001| 2002| 2oo3| 2004| 2005
kt
NG 144.0| 140.9| 134.1| 122.1| 119.4| 115.1| 109.4| 105.1| 104.5( 104.0| 101.8| 98.4 | 93.7 | 926 | 921 | 92.7
co 817.1] 778.9] 718.9| 627.3| 574.5| 531.6| 510.5| 479.0| 458.6| 443.8| 417.8| 389.9| 363.3| 352.0| 335.4| 320.0
NMVOC 302.0| 287.7| 265.0| 236.7| 221.7| 205.4| 194.4| 182.1| 170.9| 163.7| 154.0| 145.2| 134.0| 125.7| 116.4| 113.1
SG 36.7| 364 | 339 | 20.0| 263 | 26.1| 247 | 213 | 221 | 19.2| 164 | 17.2| 150| 152 | 149 | 139
2006 2007 2008] 2009 | 2010] 2011] 2012 2013 2014 [ 2015] 2016 2017 2018 2019 2020
kt
NQ 912 | 898 | 895 | 846 | 839 | 79.7| 799 | 79.7| 757 | 714 | 695 | 659 | 625 | 59.1 | 52.8
cO 298.2| 283.5| 275.8| 2598 | 254.5| 230.7| 223.3| 215.0| 193.7| 184.6| 185.1| 178.3| 169.0| 168.1| 152.0
NMVOC 109.8| 107.0| 104.8| 101.7| 99.1 | 951 | 925| 90.0| 86.4 | 83.1| 80.6 | 79.7| 78.7| 77.8| 75.9
SQ 132 | 115 116 | 103 | 104 8.3 8.5 7.9 7.2 55 5.1 4.9 4.7 4.3 3.8
FOEN2022a)
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Tab. 10>Emissions of precursor gases and Bsector2020

NG coO NMVOC SG
1 Energy 48.7 1415 15.3 3.2
2 Industrial processes and produc 0.2 8.4 39.7 0.5
3 Agriculture 3.7 NO, NA 191 NO
5 Waste 0.1 15 1.7 0.0
6 Other 0.0 0.6 0.1 0.0
Total (excluding LULUCF) 52.8 152.0 75.9 3.8
4 LULUCF 0.0 0.5 69.4 NO
Total (including LULUCF) 52.8 152.5 145.3 3.8
NA, not applicable; NO, not occurring

FOEN?2022a)

Tab. 11> Net emissions (positive) aranovals (negative) for activities under Article 3, paragraphs 3 and 4, of the Kyoto Prai

2020

Greenhouse gas source and sink activities

1990\ 1991\ 1992\ 1993| 1994| 1995| 1996| 1997| 1998| 1999| 2000

Net emissions/removals (kt£60)

A Article 3.3 ativities 83.0 | 85.2 106.8| 109.4| 114.8| 125.3| 128.3| 129.8
Afforestation/reforestation 18.7 | i111.3 7114.7| 716.0| 117.0| 117.7| i18.5| i19.3
Deforestation 91.7 | 96.4 121.5| 125.4| 131.8| 143.0| 146.8| 149.1

B Article 3.4activities 04 686| 34 994 04 588| 06 264| 64 440| 33 463| 63 504| 4 223
Forest management 14130| 714518 14101 15962(14184| i13155|13118| 4945
Harvested wood products 1556.4) 1476.9 1487.0 7130L.7| 1256.3 1308.3 1385.9 1722.6

Greenhouse aas source and sink activities

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 [ 2008 [ 2009 | 2010] 2011

Net emissions/removals (kt£0)

A Article 3.3 activities 137.5| 140.1 154.4| 152.2| 155.8| 160.7| 163.7
Afforestation 121.6| i22.4 124.2| 124.8| 125.4| 123.7| i21.6
Deforestation 159.1| 162.5 178.6| 177.0| 181.2| 184.4| 185.3

B Article 3.4 activities 62 011 83 439 83 195 02 483| 01 585| 62 763| 33 613| 33 565| 62 083
Forest management 13080| 12614 11222|12333|13193|13109| 11730
Harvested wood products 1358.4 1580.9 1363.1 1430.3/ 1420.3 1455.3/ 1353.5

Greenhouse gas source aidk activities

2012\ 2013\ 2014\ 2015\ 2016\ 2017\ 2018| 2019[ 2020

Net emissions/removals (kt-€)

A Atrticle 3.3 activities 169.8| 167.7 179.1| 177.9| 180.2
Afforestation 116.8| 118.1 115.1| i16.9| 115.9
Deforestation 186.6| 185.9 194.3| 194.8| 196.1

B Article 3.4 activities a3 209 0l 593| a3 147 0l 679| 62 659| 62 330
Forest management 13077 11481| 13052 11583|12716| 12279
Harvested wood products 1132.6 1112.2) 195.3 195.8| 57.1 | i51.1

FOEN?2022a)




3Greenhouse gas inventory information 3.2Descriptive summary

3.2 Descriptive summary

3.2.1 Aggregate greenhouse gas emissions

Switzerlands total greenhouse gas emissions (excluding LULUCF and international bunkersinméhatrect CQ)
were 43.412 million tonnes of CQ equivalents ir2020 (Tab.4), corresponding t&.1 tonnes of CQ@ equivalents per
capita. Between 1990 arad20, total greenhouse gas emissioasc{uding LULUCF)were mostly modulated by year
to-year changes in meteorological conditions which drive the amount of fuel needed for heating p&igos8s This
resulted in minimum emissions 80.4 per cent in2020 and maxinum emissions 01035 per cent inl991, relative to
1990(Fig. 54). However since about ten yesra decreasing treridissuperimposed the variations from meteorological
conditions. Indeed, average total emissions f&@t6 to 2020 (last five years) werd4.0 per cent lower than average
total emission from 1990 to 1994 (first five years of the reported pefad)2020, the measures to contain ¢beona
virus pandemic led to a substantial decrease in total greenhouse gasrenussipared to the previoysar.Overall,
total greenhouse gas emissions evolved largely in parallel with the emissionshdt@&en 1990 an2020, since CQ
persistently constituted the major contributor and since the decrease ah@MNO emissionsvas about offset by the
increase of emissions ofdases in terms of G@quivalentsgection3.2.2 Tab.5, Fig. 54 andFig. 55).

Fig. 52> Switzerlar® total greenhouse gas emissions (excluding LULUCF and international imshkeireg emissions from the s
tors 1, 2, 3, 5, andiB¢luding indirect C) 09@2@0 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 {3CHs, N.O, HFCs, PFCs, SFNF;, and indirect C@) to total green-
house gas emissionmsthe year2020are shown irFFig. 53. Broken down by gas, the trends in greenhouse gas emissions
in Switzerland, from 1990 t802Q were as followsTab.5, Tab.6, Fig. 54 andFig. 55):

I CO,was the dominant contributor gas over the full time peiftgl 62). In 2020 emissions of Ce(not includ-
ing indirect CQ and emissions from LULUCF) amounted 34.241 million tonnes 4.0 tonnes per capita),
corresponding to a share®d.9per cent in total greenhouse gas emissimtduding indirect CQ, not including
emissions from LULUCFFig. 53). CO, emissions primarily stem from fuel combustion activities, followed by
emissions from industrial processes (mainly cement production);

1 CHasaccounted for a share ©0.6 per cent intotal greenhouse gas emission2B20(Fig. 53). Between 1990
and202Q CH, emissions decreased Bf.8per cent. This decrease is mainly attributable to reduced emissions
from agriculture, where a reduction o¥distock entailed less emissions from enteric fermentation. However,
reduced Chlemissions from the energy and waste sectors also contribute to the observed decreasing trend in
total CH: emissions. Particularly noteworthy is a change in waste legislatiomirigpinputs into solid waste
disposal sites as of the year 2000 (secfidh?), leading to further decreasing ¢eimissiondrom waste dis-
posal sites;
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N2O accounted for a share 6f7 per cent in total greenbhse gas emissions 2020 (Fig. 53). Between 1990
and 202Q total NNO emissions decreased bg.6 per cent as PO emissions from manure management and
agricultural soils declined in concert with Cémissions dueotdecreasing livestock populations and decreasing
use of fertiliser;

Emissions of Chland NO originated mainly from sect@& éAgricultured

All emissions of Fgases are attributed by definition to se@dindustial processes and product Gde-gases
increased their share in total greenhouse gas emission®.Bper cent in 1990 t8.6 per cent irR020(Fig. 53,
Tab.5). HFC emissions have substantially increased coaaptm 1990, because HFCs were introduced as sub-
stitutes for CFCs. In contrast, PFC emissions Wwér& per cent lower ir2020compared to 1990. 2020 Sk
emissions werat the same level as 990, with relatively large yedo-year fluctuations. Emgsons of Nk
were of minor importance over the full time period;

Net CQ emissionfremovals from LULUCF also showed considerable ytearear variability, as heavy storms

in 1990 and 1999 othar9 and other factors had a large influence on the wood &timgeand tree mortality
rates in forests. From 1990 8920 wood harvesting generally increased lasises due to cut and mortality
werestill exceeded by the growth of the living biomass pool. Overall, a reduction in net removals within the
land use, Iad-use change and forestry sedsobserved between 1990 az2@R0(Fig. 58);

Indirect CQ emissions resulting from the atmospheric oxidatiolCht,, CO andNMVOC emissions show a
decreasing trend, which is maintjpe to the implementation of pesdmbustion facilities and reductions of
emissions from solvent use. However, indirecb@®issions are of minor importance over the full time period
from 1990 t02020 (see sectior8.2.4for deails about the evolution of emissions of precursor gases and the
calculation of the related indirect G@missions).

Fig. 53> Contribution of individual gases to Switze@aothl greenhouse gas emissigescluding LULUGInd international bunke
including emissions from the sectors 1, 2, 3, 5, and 6, including indiye2i200

SF30.3%
NF, 0.0%
Indirect Ck0.3%

PFCs0.1%
HFCs3.2%

NFO, 6.7%
CH1 10.6% ‘
—CCF 78.9%

Total emissions 2020 (including indirecF)CA3,412 kt (Féq (=100%)

FOEN2®2)
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Fig. 54> Left: Relative trends in emissions of the greenhouse gaseSH; MO, and indirddCQ (excluding LULUCF and internati
bunkers, including emissions from the sectors 1, 2, 3, 5, and @MP®JMe increase of emissions afdses, which amountsdbou
a factor of sevem 2@0relative to 1990, is shownHig. 55 However, Gases are included in the total (black line). Right: R
contributions of COCH, NO, Fgases, and indirect @ the total emissions in the years 199(4Rd(see alsdrig. 53.
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Fig. 55> Absolute changes in emissions of HFCs, PFEar8ANEin Switzerland, 198820. NE emissions are hardly visible (du
values close to zero, séab. 6).

In the following, details about Switzerla@sdgreenhouse gas emissions (and removals) by the different sectors are pro-
vided Fig. 52to Fig. 58, Tab.7 andTab.8).
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3.2.3 Emission trends by sources and sinks

Sectorl &Energyd

Sectorl Energyrepresents the major source of greenhouse gases in Switzeftehgdr cent of total emissions in
2020; thus, the respective tables and figures also distinguish source categories (1Al to 1A5 and 1B). The following
characteristics aneoteworthy:

1 Despite differing trends in the source categories, the overall emidsionssectorl &Energyremained at a

relatively constant levddetweenl990and about 201(Fig. 57), with some fluctuations mainly caused by year
to-year variations in meteorological conditions. However, a decretisinghasemergedsince about ten years
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In 2020 more thard0 per cent of Switzerlar@ electric power was generated by hydroelectric and nuclear power
plants (se@able 24in SFOE 20213). Therefore, source category 1Anergy industriedplays a minorrole

(10.0 per cent of total emissions from sectafEnergydin 2020 and represents waste incineration plants rather
than classical thermal power stations. While overall emissions from source categodgriehdy industried
increased by0.0 per cent sice 1990, fluctuations were caused by varying combustion activities in the petro-
leum refinery industry, waste incineration and new installations for district heating;

Emissions from source category 1Adanufacturing industries and constructdmontributel 138 per cent to

total emissions from sect@r@&nergyin 2020 Emissions from this source category generally showed a de-
creasing trend and weB&.5per cent lower ir020compared to 1990. The decreasing emissions mainly resulted
from a switch in fuetonsumption from other bituminogsal and residual gaml (i.e. fuels with relatively high
emission factors) to other fossil fuels, natural gas, lignite and biomass (i.e. fuels with relatively low emission
factors). For instance, the consumption of othimiminous coal in source category 1&2anufacturing indus-

tries and constructid@rdecreased bynore than90 per cent since 1990, while the consumption of natural gas
aboutdoubled At the same time, the production in some industry branches substatdiatased (e.g. iron

and aluminium production, cellulose and paper production), while it increased or remained about constant in
other industry branches (e.g. steel production, food industry, fibreboard production);

Emissions from source category 1ABranspord (41.6 per cent of total emissions from sectoéEnergyin

2020 were highest in 2008L8.3per cent above the value in 1990) and slowly decreased during the last about
ten yearsBetween 2016 and 2018missions were sti.0 per cent above thealue in 1990, but substantially
decreased i2020due to the measures to contain the corona virus pandemidter cent below the value in
1990) Fluctuations indicate a fairly strong correlation between emissions amtdhemic development, as

well as a dependency on the exchange rate between the Euro and the Swiss franc leading to mdtesbr less
tourismd(see also sectio®.6 for further discussions);

Emissions from source category 1&dther sectoi®(33.6 per cent of total emission from secfoéEnergyin

2020 result from the use of fossil fuels by residential and commercial buildings:td~gaar variations reflect

the impact of meteorological conditions on heating demand. Indeed, emissiwaesi shstrong correlation with

the number of heating degree days, an index for cold weather conditions. Throughout the record, emissions
generally increased when heating degree days increased and vice versa. From2029Dttee number of
buildings and agrtments 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 polnessares led

to higher standards for insulation and to mofieieint combustion equipment for both new and renovated build-
ings, which more than compensated for the emissions from the additional area heated (s&els®cOwmerall,
emissions from source category 1&23ther sector@decreased and weBd.3per cent lower ir2020compared

to 1990;

Source category 1A8thedcovers greenhouse gas emissions fromnoaa military vehicles including mili-
tary aviation Q.4 per cent of total emissions from sectoEnergydin 2020. Emissions decreased steadily
during the 1990s, due to decreased use of military vehicles and aircrafts. Since 20@4¢utabilised ahbout
60 per cent of the emissions in 1990;

Emissions from category 18- ugitive emissions from oil and na&l ga$(0.6 per cent of total emissions from
sectorl &Energydin 2020 are dominated by emissions from transmission and distribution of natural gas. While
the length of the natural gas net as well as the amount of gas consumed increased substaeidBPG]
emissions from category 1&ugitive emissions from oil and natural §decreased thanks to the gradual re-
placement of cadgton pipes with polyethylene pipes. 202Q emissions werd1.5per cent lower compared to
1990.

Sector2 dndustrial pr ocesses and product use

Overall, emissions from sect@rdndustrial processes and product &uskowed a decreasing trend ire th990s ané
rebound between 1998 and about 20@8owed by about constant emissicmsd a slight decreashuring the last yars
(Fig. 56). Mainly driven by economic development in the respective sectorsa@®NO emissions decreased from
1990 to about 1998, remaining about constant thereafter. However, increasing emissigasex{fiainly HFCs) led
to a subsequent increase of total greenhouse gas emissions from sextostPial processes and product@tsecurrent
emissions o#.6 per centabove the level i199Q As F-gasegecentlyreached peakmissionsthey are responsiblfor
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the reversal of the trereiergingduring the last yeard he sectds share in total greenhouse gas emissionOwgser
cent in2020 (Tab.7).

Sector3 GAgriculture 6

Sector3 GAgriculturedis characterisely CH, emissions from enteric fermentation and manure management, as well as
by N,O emissions from agricultural soils and manure management. OverakgD®alent emissions decreasedibput

11 per cent from 1990 to 2004 and remained about constarbfter Fig. 56). The main drivers of this trend are declin-

ing livestock (cattle and swine) and reduced fertiliser 8setor3 GAgriculturedcontributedl3.3 per cent to total green-
house gas emissions2020(Tab.7).

Sector4 d_and use,land-use change and forestr§(LULUCF)

Fig. 58 shows net emissions and removals from setthand use, landise change and foresh. ULUCF) in Switzer-

land, which are dominated by biomass dynamics in forests. Throughout the perid@dB®@xcept for 2000, theet
removals in the land use, lainde change and forestry sector were higher thanetfemissions. However, a strong year
to-year variation is evideniThe relative changes in the area of folasd arerelatively small and fluctuations of éh
annual net carbon changes ordst management can primarily be explained by changes in the dassea from the
living biomass polp dead wood pool and litter pool. The exceptionally high net emissioftsaxdt management the
year2000 and the small net removals in the following year 2001 originatetfreminter stormd_othadat the end of
1999, which caused largeeale damagein forest stands and increased losses of living biomass due to salvage logging.
Fluctuations in thénarvested woogroductspool are mainly caused by changes in the production of sawnwood and
panes. The contribution of paper and paperboard to changesriested woogroductsfluctuates over the years, but is
rather small compared to the contribution of sawnwood and pal#lsregard to its emission reduction commitment,
Switzerland accounts for afforestatiandreforestation as well as deforestatiomder Article 3.3 of the Kyoto Protocol
and for forest manageme(imicludingharvested wood produgtsnder Article 3.4 of the Kyoto Protocol (see Aniie8.5

for details). The respective net emissions and xatscareprovided inTab.11 and displayed ifrig. 59.

Sector 50N asted

Sectors NVastécontributedL .6 per cent to total greenhouse gas emissioB82®(Tab.7). Overall, emissions decreased

by 39.8 per centompared to the level itR90 Fig. 56), however, the different source categories within the sector showed
divergent evolutiog. Emissions from solid waste disposal sites decreasaoooy65 per centtompared to the value in

1990, as Switzerland continuously increased the share of municipal solid waste incinerated in waste incineration plants.
Moreover, since the year 2000, ther 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 wastaore than doubledince 1990, as the amount of composted organic waste and the
number of biogas facilities increasdemissions from wastewater treatment and discharge steadily increased since 1990,
closely related tpopulation growthFinally, emissions from incineration anden burning of waste reported icsor5
AVastédwere, in 2020about 44per cent below the value &890. However, the vast majority of emissions from incin-
eration of waste are not reported in se&tdWastd) but in sectoll Energyd Taken togethenyvasterelated emissions
(including emissions from waste management activities reported in Sedttastd as well as in the source categories

1A &Energy industriedand 3DAgricultural soil€) increased by7.4 per centcompared to the level ih990 @ata not

shown inFig. 56; seeFig. 7-3 and Fig. 75 in Switzerlands national inventory reporEOEN, 20223.

Sector 680therd

Sector6 thebeovers emissions from fire damage in buildings and motor kshi€he contribution to total greenhouse
gas emissions iB8020was0.03 per cent Tab.7, without indirectCO,); the sector is, thus, of minor importance. These
emissions, as well as the indirect £#nissions frm sector6, are not accounted for in the framework of Switzerdand
emission reduction commitment (AnnBx3.3). However, in agreement with the BR CTF tables, total emissions shown
in the tables of this chapterclude emissions from sectér
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Fig. 56> Relative trends in greenhouse gas emissions in the main sectad®®@D%0r the relative trend of indirect2@@ission:

(partly invisible in this figure) see afs$g. 54
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Fig. 57> Relative emission trends in secidEnergyand its source categories (excluding indiree},dQ962Q20

160

140

120

(@

100%)

100 -

(%, 1990
o)}
o

Relative trend in greenhouse gas emis

—x=1A2 Manufacturing industries and constraetiohA3 Transport
1A4 Other sectors ——1A5 Other (military)
—>—1B Fugitive emissions from oil and natural gas

1 Energy —»—1A1 Energy industries

FOEN2®2)

73



3Greenhouse gas inventory information

3.2Descriptive summary

Fig. 58> Net greenhouse gas balance of sedt@rand use, landse change and foresi{ ULUCF), 19882Q Positive values refer
netemissions, negative valuesetremovals. The contributions of<@Hd NO are very small comparedtte contribution o0
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Fig. 59> Net emissions and removals of greenhouse gases for activities undeB Aptckgrapt8 (afforestatioandreforestatior
deforestation) and paragragh(forest management, harvested wooduatejiof the Kyoto Protocol, 188@20Positive values refer
netemissions, negative values refenédremovals. As described in detai\imexB.3.5 these net emissions and removals further
to be dfset against Switzerla@dforest management reference leveltaadechnical corrections to Switzeri&rdrest manageme
reference level for the accounting. In addition, the forest management cap needs to be respected.
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3.2.4 Emission trends of precursor gases and SO

Emission trends of precursor gases showed a very pronounced decline sinc€al®9@iidFig. 60). By 2020 emis-

sions of the air pollutants NOCO, NMVOC, and S@were betweerl0.3 and36.7 per cent of the emissions in 1990,
owing to a strict air pollution control policy implementing emission reduction measures. The main reduction measures
wereinternational exhaust gas regulatiqsse sectiod.4.8 and the Ordinance on Air Pollution Control (see section
4.5.3 contributing to theabatement of exhaust emissions from road vehicles and stationary combustion eq@épment,
well as the NMVOdncentive fee leading to reduced emissions from the use of sol(geetsectiod.5.4).

In 202Q sectorl Energy was by far the largest source of precursor gagab.(0), with the only exception being
NMVOC, where secto? dndustrial processes and product@sed sectod d_and use, landise change and forestry
(LULUCF) substantially contributed to total emissioRiy. 61 shows the relativeontributions of the various sectors for
each individual gas i8020 (data fromTab.10, excluding emissions from LULUCF, which accounted4a:8 per cent
of total NMVOC emissions including LULUCF i2020).

The amospheric oxidation oEH4, NOy, CO, and NMVOdead to indirect emissions of G@nd NO, but only indirect

CO; emissions are included in Switzerl@mdational total. Importantly, only fossil emissions and only emissions not
already included under the dat CQ emissions in other sectors (e.g. when an oxidation factor of 100 per cent is applied)
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are considered. Details about the calculation of indirectéd@ssions, as presentedTliab.8, are discussed in chap@
of Switzerlands national inventory reporEQEN 2(22a).

Fig. 60> Relative trends of emissions of precursor gases an@@@ding NMVOC from LULUCF) 52820
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Fig. 61> Relative contributions of individual sectors to emissions of precursor gases:gexci@ing LULUCRRQ
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3.3 National inventory arrangements

In the following, Switzerlan@ national greenhouse gas inventory system is presented inforiefdepth description is
provided in Switzerlan@ national inventory reporEQEN, 20223, chapterl).

3.3.1 Name and contact information of national entity with overall responsibility

Swiss Federal Office for the Environment

National Greenhouse Gas Invent@ystem, Dr. Regine Rothlisberger
Climate Division, Section Climate Reporting and Adaptation

CHi 3003 Bern, Switzerland

Phone: +41 (0)58 462 92 59

Email: climate @bafu.admin.ch

Web: www.climatereporting.ch

3.3.2 Roles and responsibilities: Institutional, legal and procedural arrangements

As shown inFig. 62, Switzerlands national inventory system is developed and managed uredausipices of the Swiss
Federal Department of the Environment, Transport, Energy and Communications. As stipulated in the sedohdfCO

23 December 2011 (Articl@9), the Swiss Feaxtal Office for the Environmeiitan office of the Swiss Federal Depagimh

of the Environment, Transport, Energy and Communicatioissresponsible for the assessment of matters relating to
climate protection. Accordingly, the Swiss Federal Office for the Environment coordinates the national inventory system.
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Fig. 62> Institutional setting of Switzerl@adational inventory system (NIS). The coloured boxes correspond to divisions of
Federal Office for the Environmgne¢y, Climate Division; red: Air Pollution Control and Chemica®bias well as Forest Divisit
The white boxes correspond to mandated experts outside the Swiss Federal @ifidenfiironmenti§shedframe)or to executiv
committeegsolid frame)

Department of the Environment, Transport, Energy and
Communications (DETEC)
I
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Swiss Federal Office for the Environment

In 2004, as partfahe Swiss climate reporting project, the directorate of the Swiss Federal Office for the Environment
mandated its Climate, Economics and Environmental Monitoring Divisides@n and establish timational inventory

system in order to ensure full corgrice with the reporting requirements of the UNFCCC and the Kyoto Protocol by
2006. With the formal approval of Switzerld@sdirst initial report under Articl&, paragrapH, of the Kyoto Protocol

(FOEN 2009 by the Swiss Federal Council orN®vember P06, 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 imgrohéquality as well as the process management

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 coviatahang elements:

Arrangements with partner institutions, relating to roles and responsibilities;
Participation in the inventory development process;

Data use, communication and publication;

Inventory development plan;

Settingup and maintaining the QAQsystem;

Official consideration and approval of datad reports

Upgrading and updating of the national air pollution database EMIS;

= =4 -4 -4 -8 -a -2 -

Data documentation and storage;
1 Management of the national registry.

Two supervisory boards are currently in place wihagate mandates and responsibilities. fdténal inventory sys-

tem 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 rggistthe national inventory report). It is inde-
pendent of the inventory preparation process and, by its composition, combines technical expertise and political authority.
Theemission registry supervisory board (ERSBdn the other hand deals with manageni®sues related to the national
registry. The main tasks of the two supervisory boards are:

i Official consideratiorof the annual inventory submission and recommendation of the inventory for official ap-
proval by thedirectorateof the Swiss Federal Offider the Environment;
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1 Assessmerandapproval of the recalculation of inventory data;

1 Handling of any issuearisingfrom the UNFCCC review process that cannot be resolved at the level of the
inventory or registry project managers;

1 Facilitation ofany nontechnical negotiation, consideration or approval processes involving other institutions
within the federal administration;

1 Support of theegistryadministration in maintaining a secure and reliable registry environment.

The national greenhouse gas inventtr coordinated by theventory process manager The process of inventory
planning, preparation and management is-@sthblished with responsibilities and decisinaking power assigned to
specific people or groups. Tieventory QA/QC officer is respamsible for enforcement of the defined quality standards

of the national greenhouse gas inventory. The inventory QA/QC officer also advises the national inventory system super-
visory board on matters relating to the conformity of the greenhouse gas inwsittorgporting requirements.

Thegreenhouse gas inventory working grougonstitutes a fundamental element of the national greenhouse gas inven-
tory and encompasses all scientific and technical personnel involved in the inventory preparation procesentimgpr
institutions that play a significant role as suppliers of data. The group as a whole meets at least once per yeacko take sto
of the state of the inventory, to discuss priorities in the inventory development process, and to address spsoaiffc issu
general interest that arise, e.g. from domestic or international reviews.

Thegreenhouse gas inventory core groumeets four times per year and comprises the inventory experts employed by
theSwiss Federal Office for the Environmemtmandated onregular basis, who are entrusted with major responsibilities
for inventory planning, preparation and/or managen@hinventory data are assembled and prepared for input into the
CRF reporter by the greenhouse gas inventory core group, which is alsnsibpfor ensuring the conformity of the
inventory with the relevant guidelinéBhe greenhouse gas inventory core group consists of:

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

1 The national inventorgompiler(responsible for theational air pollution database EM&Bd for the reporting
tables (CRF));

1 Thenational inventory report compilend thdeadauthors of the natiai inventory report (responsible for the
report and carrying out centralised data assessments skieh eategory analysesiduncertainty analysis);

9 Selected sectoraixperts
1 TheinventoryQA/QC officer.

The greenhouse gas inventory core group cooresreatd integrates the activities of data suppliers within and outside the
Swiss Federal Office for the Environmexst well as those of mandated experts. Further data suppliers contributing to the
greenhouse gas inventory ametitutions of the Swiss fedaradministrationfesearch institutions, industry associations,
and other private entities (SE©EN, 2022 for details). Everyone is obliged by Articlk® of the Swiss Federal Act on

the Protection of the Environmergwiss Confederatiori983 to provice the authorities with the information required

to enforce the law and, if necessary, to conduct or acquiesce in the conduct of enquiries.

At the operational level, the national registry is largely run independently of the national greenhouse gas.itigentory
operation is coordinated by thegistry process managemwhose work is overseen by thegistry QA/QC officer.

3.3.3 Process of inventory preparation

The Air Pollution Control and Chemicals Division of theiss Federal Office for the Environmenaintainghe national

air pollution database EMIS which contains all data needed to prepare the greenhouse gas inventory. The database was
established in the late 1980s. Its initial purpose was to record and monitor emissions of air pollutants, but it haga since be
extended to cover greenhouse gases as well. Its structure corresponds to the EMEP/CORINAIR system for classifying
emissiongenerating activities. The data needed to prepare the national greenhouse gas inventory in the common reporting
format (CRF), asequested 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
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factors and methods used for emissistineation 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 factaasd for the selection of methods compliant with the relevant guide-
lines.

Fig. 63> Data collection for the national air pollution ds@lEMIS, from where the datatamesferred via the CRF reporter tc
reporting table¢CRF). The reporting tables are submitted by means of the UNFCCC submission portal and documented
inventory report. The authors of the national inventory report and the reviewers control the correctness of the reltdr oranti
datebase into the report (figures and tables shown in the national inventory report are exported directly from the datatiase
further check the correspondence between the exports and the reporting tables. DDPS: Swiss Federal DepartmeDit/bfHDa
tection and Sport, FOCA: Swiss Federal Office of Civil Aviation, FOEN: Swiss Federal Office for the Environmentar&ivé
Union, SFOE: Swiss Federal Office of Energy, SFSO: Swiss Federal Statistical Office, WSL: Swiss Fddefabiastjt®eow a
Landscape Research.

Data provider Sector experts EMIS database EMIS export tables Final reports
SFOE FOEN Air Pollution Energy
Control and IPPU
INFRAS transport model Chemicals division Waste CRF import UNFCCC
tables CRF reporter
FOCA, DDPS

FOEN Waste division
CRF reporting

Industry associations tables
SBV Agroscope Agriculture
SFSO FOEN Forest division, NIR tables National
FOEN Climate LULUCF Inventory
WSL division, Report (NIR)
Meteotest/Sigmaplan
Data flow
Industry associations Carbotech F-gases Control

Swiss Federal Office for the Environment

Fig. 63 illustrates the data collection and processing steps leading to the reporting tables (CRF) required for reporting
under tle 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 Emgy, various statistics (of the Swiss Federal Office for the Environment) and models for
emissions from road transport, statistics and models ofoaa activities, modelled emissions based on the import sta-
tistics for Fgases (fluorinated greenhouse gasesste and agricultural statistics, as well as extracts from the national
forest inventory and the national forest statistitmissions and removals from secfai_and use, landise change and
forestryd(LULUCF) and KRLULUCF are calculated by the FateDivision of theSwiss Federal Office for the Environ-

ment a detailed description of the calculation of these emissions can be focimapiter6 of FOEN (2022). Emissions

from sector3 GAgriculturedare compiled by Agroscope, the Swiss Centre of Egne# for Agricultural Research (affil-

iated 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 Environmeairtévith the support

of external companies shownhig. 63 (Carbotech, Meteotest, and Sigmaplan).

Methodologies: General description

Emissions calculations for the various sectors rely on standard methodologids tiger2, or tier 3) according to the

2006 IPCC guidelines for national greenhouse gas inventdf€E( 2006 andits 2019 RefinementsRCC, 2019, the

2013 KP supplementRCC, 2014a), and the 2013 wetlands supplemeRGC, 2014). For the sectot ¢Energyd import

and fuel consumption statistics (fuel sales in the transport sector) taken from the Swiss overall energy statistics (e.qg.
SFOE 2(214d) are used as input data, while for the other sectors national statistics and data surveys are consulted.
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3.3.4 Key category analysis

A key category analysis is performed annually following the 2006 IPCC guidelines for national greenhouse gas invento-
ries (PCC, 2006) Level and trend assessments are performed forabptivachl andapproact?, considering the emis-

sions from the base year 1990 and the latest year reported. Emissions fron# sketat use, landise change and
forestryd (LULUCF) as well as indirect COemissions are included in the key category aislyUnder approach,
emissions are weighed withdir uncertainty estimate$ab.12 presents an overview of the resulting key categories for
202Q More details are provided in Switzerl@adiatest national inventory repoRQEN, 20223).

3.3.5 Recalculation of data

While theinventory haseached a consolidated statds continuouslyimproved Recalculations that further improve the
inventory or that implement recommendations and encouragements from the various review procedures are considered
(and approved) by the gr#tgouse gas inventory core group. Substantial recalculations that impact the national total are
presented to the national inventory system supervisory board for apfewalculations are documentedie national

inventory report (see e.g. chapter 1G-DEN, 20223).

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 requirements
of ISO 9001:2015. Certificatiomas obtained in 2007 drhas beempheld 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 Annelxto the Convention (FCCC/CP/2013/10/Add.3) to easamd continuously improve trans-

parency, 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 plaes, iissgiction

1.2.3 of FOEN (2022a) and in the quality manuaFQEN, 2022b), the most important elements are summarised in the
following.

General QC procedures

Routine annual quality control procedures comprise checks related to new data and dataatisespgeorthecks for
transcription errors, correct use of conversion factors and units, and correct calculations:

1 There are checklists for the most important sectoral data suppliers, the experts of the national air pollution data-
base EMIS, for the nati@al inventory report compiler, and the QA/QC officer;

I 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 jomtlgdtggories to calculate
emissions;

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

1 QC procedures regarding the reporting tables (CRF) comprise a detailed comparison of thethebeevious
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;

1 Finally, Switzernd®s national inventory report is subject to an internal review prior to submission.

Category-specific QC procedures

Whenever new emission factors are considered, they are compared to the default values of the IPCC guidelines and to the
values used in puous 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-sptgficyQC are also
described in the quality manu®@EN, 2022), while specific activities are documented in the corresponding sectoral
chapters.
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Quality assurance procedures

As required by ISO 9001 there are periodic internal audits covering all processes. In addition, an external organisation is
mandatedo conduct the annual audit of the ISO 9001 quality management s{&#snits and suggestions for improve-

ments from expert peer reviews commissioned on alwasase basis for specific sectors, as well as recommendations
and encouragements from the UNEC expert review teams are added to the inventory development plan and considered
by thegreenhouse gas inventargre group for implementation in future submissions.

Verification activities

For sectorl &Energyj the standard verification activity carriedt on an annual basis is the comparison of the sectoral
approach with the reference appro&sbeFOEN, 2(22a for more details)In addition, theSwiss Federal Office for the
Environmentsupports a longerm monitoring programme from which Switzerl@@missions of some fluorinated
greenhouse gases can be estimated based on atmospheric measurements. Similar research projects are currently looking
into developing independent estimates ofs@Hd NO emissions in Switzerland based on atmospheric measuemen

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 enterpdssgggregated emissions ofgBses, some data regarding civil aviation,
and unpublished landse statistics), however, thememade available to the UNFCCC expert review team upon request.

Public access to the greenhouse gas inventory

The Swiss FederaDffice for the Environmenbperates a websitétfp://www.climatereporting.chwhere the Swiss
greenhouse gas inventories (national inventory report, reporting tables (CRF), and UNFCCC review reportgs the Sw
national communications and other reports submitted under the UNFCCC and the Kyoto Protocol are available. On this
website, further background information cited in tiagional inventory repois provided.

3.3.7 Procedures for official consideration and appoval of the inventory

The process for the official consideration of the greenhouse gas inventory is defined in the mandate of the national inven-
tory system supervisory board. At the national inventory system supervisory board meeting taking place after th

pletion of the inventory (generally in midarch) the inventory project management hands over the national inventory
report and the reporting tables (CRF) to the members of the board for consideration. Subsequently, the chair of the national
inventorysystem 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

There are no changes to arrangements atiter institutions of the Swiss federal administrat®everal longermcon-
tracts with private companiesd a federal institutere coming to an erid 20220r 2023and new contracts are foreseen
for the next year¢regarding Fgases and LULUCF)urther, tvo contractoraremandated to support data operation in
the national air pollution database EMIS and ujpdgthe national inventory report. Uncertainty analysis is performed by
the Swiss Federal Office for the Environment
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Tab.12> Results of the key category analyséSwitzerlan® greenhouse gas inventqsee also Tab-4 in Switzerlan® natione
inventory reporfFOEN2022n Key categories are ordered by NFR code, whereby categories which are not key aaegarshow
In addition to the emissions of all greenhouse gases from the sectors 1, 2, 3, 5, and 6, emissions from the sdatuilaecthaag
and forestry (4) as well as indirect @@issions are also considered. Tdilwing abbreviatianare usedd 18indicates key categori
from the level assessment of the most recent inventor2@@@nusing approach, & 2indicates key categories from the level as
ment of the most recent inventory y2e2@ using aproach2,d ldindicateskey categories from the trend assessment A@@DLsing
approachl, andd Zindicates key categories from the trend assessmentZ@dising approack2.

cNoFdee Source categories and fuels if applicable Cca CH NO HFC PFC
1A1 Energy industriemseous fuels L1, T1

1A1 Energy industries; liquid fuels L1, T1

1A1 Energynidustriegither fuels L1, T1,L2, T

1A2 Manufacturimgdustries andrestructiogaseousuels L1, T1, L2

1A2 Manufacturimgdustries andrestructiotiquid fuels L1, T1

1A2 Manufacturimgdustries andrestructigother fuels L1, T1

1A2 Manufacturimgdustries andrestructigrolidfuels L1, T1

1A3a Civilviation;drosene Tl

1A3b Roadransportatiodiesel oil L1, T1 T1
1A3b  Roadransportatioragpline L1, T1 Tl Tl
1A4a Commercialageousuels L1, T1

1A4a Commercidiquid fuels L1, T1

1A4b Residentialageousuels L1, T1, L2

1A4b  Residentidiguid fuels L1, T1

1A4c  Agriculture amatéstryiquid fuels L1, T1

1B2 Oil and aturabasenergyproductiorgll fuels L1, T1

2A1 Cementrpduction L1, T1, L2

2B10 Chemicahdustrygther L1, T1,L2
2C3  Aluminiurproduction T1 T1
2D Nonenergyproducts frofoelsandsolventise; NMVOC (indirect  T1, L2, T2

2F1 Refrigeration aaidconditioning L1, T1,L2, T
2G Otheproductmanufacture ande; NMVOC (indirect) L2

3A Enteriéermentation L1, T1, L2

3Bi4 Manureranagement, dllestock, direct L1, L2 L2
3B5 Manurenanagement, indirect L1, L2
3Da  Direcemissions fromanagedoils L1, T1, L2
3Db Indirecémissions fromanagedoils L1, L2
4A1 Forestandremaininéprestand L1, T, L2, T

4A2 Landconverted tiorestand L1, 2

4B1 Cropland remainimgptand T1,L2,T2

4C1  Grasslangemainingrassland L1, T, L2, T

4C2 Landconverted tgrassland L1, T1, L2

4D1  Wetlandemainingetland L2

4E2 Landconverted teettlements L1, L2

4F2 Land onveted tatherand L1, L2

4G HWPharvesteswodproducts T1, T2

41 Direct\:O fromdisturbance L2

5A Solidnvastedisposal L1, T1, L2

5C Incineration angenburning ofaste L2

5D Wastewater treatment aschdrge L1, T1, L2 L2
FOEN2®2)
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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

CHi 3003 Bern, Switzerland

Phme: +41 (0)58 462 05 66

Email: emissionsregistry@bafu.admin.ch
Registry:https://www.emissionsregistry.admin.ch
Web: https://www.bafu.admin.ch/emissietrtading

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. Furthéevelopments, updates and releases of the software are undertaken in cooperation with
Dr. Lippke & Dr. Wagner GmbH. An agreement limking the emissions tradingkemes of Switzerland arnlde Eiro-

pean Uniorenterednto force on 1January 2020and thewo emissions trading schemes have since been linked (see also
4.2.6.

Description of the database structure and capacity of Switzerlar@ national registry

Information on the database structure and capacity of Switzéslanadbnal registry is regarded as confidential. The
required information has been submitted inititernational transaction log (ITIBegistry Initialization Documentation
in April 2013, and is available to théNFCCC expert review teaon demand.

Conformity t o the technical standards for data exchange

In September 2015, the registry software successfully passed the CP2HAtestand therewith conforms to the tech-
nical specifications of data exchange standards (DES) for registry systems under the Kyotd, Reotion 2.0.1.

Procedures employed to minimise and manage discrepancies and to correct problems

In case of discrepancies, the conformity of Switzerfanthtional registry to DES ensures the correct treatment and re-
ception of information by the ITL.fus, 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 Telesooation.

Security measures

Information on security measures is regarded as confidential. The required information has been submitted in the ITL
Registry Initialization Documentation in April 2013, and is available tdXNECCC expert review teaon denand.

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.emissionsréiry.admin.ch On this website, e national allocation planaithin the emissions trading
scheme are accessible in the repdktlocationdunderdETS installation operatodandd&ETS aviation operato@srespec-

tively. Information made available to tpeblic is conforming to the criteria defined in Anréxo decision 13/CMP.1:

1 845 13/CMP.1: RepoAccountdat https://www.emissionsregistry.admin;ch

1 846 13/CMP.1: No report available as no ERlgse issued by Switzerland;

1 8§ 47 13/CMP.1: Information on unit holding and transactions for each calendar year is available in the SEF
Tables ahttp://www.climatereporting.chnd in the repoxT ransactionist athttps://www.emissionsregistry.ad-
min.ch
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1 8§48 13/CMP.1: RepoAccountdat https://www.emissionsregistry.admin.ch

Article 65 of theCO, Ordinance lists all data held in tsaviss enissionstradingregistry (Swiss Confederatiqr2012.

The Swiss Federal Office for the Environmenty publish the data contained in tBeissemissions trading registry
electronically while preserving manufacing and trade secrecy. The following information is considered as confidential,
and thus not publicly available (Decision 13/CMP.1, paragraphs are indicated in parentheses):

1 The representative identifier of the account holder (13/CMP.1, paragraph 45(d));

1 The representatives name and contact information (13/CMP.1, paragraph 45(¢e));

1 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, paradraal);

1 The identity of the transferring accounts from which ERUs, CERs, AAUs and RMUs were acquired by Switzer-
land3s national registry of the last three years prior to the reporting year (Decision 13/CMP.1, pat@¢uiaph

1 The identity of the acquiringccounts to which ERUs, CERs, AAUs and RMUs were transferred from Switzer-
land3s national registry of the last three years prior to the reporting year (Decision 13/CMP.1, pad@faph

1 Current holdings of ERUs, CERs, AAUs and RMUs in each accountgibaci3/CMP.1, paragraptv(l)).

Internet address of the interface to Switzerlan@ national registry

On the website of Switzerlatglnational registry dittps://www.emissionsregistry.admin.¢he ser interface is availa-
ble.

Measures taken to safeguard, maintain and recover data in the event of a disaster

Information on the data backup strategy is regarded as confidential. The required information has been submitted in the
ITL Registry Initialization Documentation in April 2013, and is available tothidFCCC expert review teaon demand.

Test procedures

Basic tests are performed by the application support provider Dr. Lippke & Dr. Wagner GmbH, on the ITL DEVELOPER
environment. The Anneld test duriig the registry initialisation process successfully tested the software of SwitZerland
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 environmbefore 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 PRODUCT {@binenent.

3.4.2 Recent changes

Since Switzerlan@® seventh national communication dodrth biennial reportregular security and usability updates, as

well as bug fking took placeAn agreement on linking the emissions trading schemes of Switzerland dadrtpean

Union enteredinto force onl January 2020, and the two emissions trading schemes have since been linked (see also
4.2.6.

3.4.3 Status of Switzerlands national registry as of 202

Switzerlands national registryras beeriully operational with the ITLsince4 December 2007Tab.13 shows the total
guantities of Kyoto Protocol units in Switzerldacdhational registry related to the first commitment period PR082
(CP1),Tab.14 the total quantities of Kyoto Protocol units in Switzerl@ndational registry related to the second com-
mitment period 20132020 (CP2), by account type at the end of 2@2bmission of SEF Tables April 2022).
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Tab. 13> Total quantities of CP1 Kyoto Protocol units in Switz@rlsatibnal registry by account type at the end df 202
Standard Electronic Format (SEFiTable

Unit type
Account type AAUs ERUs RMUs CERs tCERs ICERs
Party holding accounts T i i i i i

Entty holding accounts T T T T T i
Article3.3/3.4 net source cancellation accounts 172587 i 1013340 i
Noncompliance cancellation accounts T T T T
Other cancellation accounts 4796312 | 3651820 i 7897328 | 114793 i
Retirement account 236857347 558645 8267540 | 16038197 ) T
tCER replacement account for expiry T i i i i

ICER replacement account for expiry T T T T

ICER replacement account for reversal in storage T i i i i

ICER replacement account fesuimnission of certificatpont 1 T T T 1
Total 241826246 4 210465 | 9 280880 | 23 935525| 114793 3
FOEN2®2)

Tab. 14> Total quantities of CP2 Kyoto Protocol units in SwitdZBnfetihnal registry by account type at the end df 202
Standardl&ctronic Format (SEF) Table

Unit type
Account type AAUs ERUs RMUs CERs tCERs ICERs
Party holding accounts 361768524 i i 1961642 ) )
Entity holding accounts ] 77477573 T 43482133 i i
Retirement account T T T T ) )

Previous period surpaserve account 5794523
Article8.3/3.4 net source cancellation accounts i i i i

Noncompliance cancellation account ] T T i
Voluntary cancellation account i 2388698 i 30016668 ) )
Cancellation account for remaining unitrgferec T T T i i i

Article8.1 ter and quater ambition increase cancellation account i

Article8.7 ter cancellation account T

tCER cancellation account for expiry T

ICER cancellation account for expiry i

ICERcancellation account for reversal of storage i

ICER cancellation account fesutmission of certification report )

tCER replacement account for expiry T T T T T

ICER replacement account for expiry T T T i

ICER replacement actdar reversal of storage T T T i i

ICER replacement account fesutmnission of certification report i i i i )
Total 367563047 |79 866271 d 75 460443 &} &}
FOEN2®2)
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4Policies and measures 4.1Policymaking process

4  Policies and measurée$

This chapter dscribes policies and measures implemented or planned to be implemented in Switzerland in order to
achieve the emission reduction commitments agreed on in ttenalaéind international contex@ection4.1 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 levke Section4.2focuses on policies and measures that are effective across sector boundaries. The subsequent
sections are organised by sector and present individual mitigation actions (including their mitigadicts) as listed in

BR CTF table3. Sectiord.3deals with (nortransport) policies and measures related to energy efficieshyced energy
consumptionand renewable energy. Sectibrd encompasses aspects of transport infrastructurigisalsle modes of
transportyvehicle emission standardss well as policies and measures in the aviation séldterremaining mitigation

actions cover the following areas: Inthiedl processes and product use (sectidd), agriculture (sectiod.6), land use,

land-use change, and forestry (secttii), and waste (sectiof8). Information on the costs, nagreenhouse gas miti-

gation benefits and interactions of Switzerlénpolicies and measures is provided in seati@nSectionst.10 4.11and
4.12briefly address the modification of longrm trends in greenhouse gas emissipabcies and measures no longer

in place, and policies and measures leading to an increase in greenhouse gas emissions. Actions related to economic anc
social consequences of response measmi@snjisingadverse effects) are addressed in seetibt8 The documentation

of the quantified economwide emission reduction target as requested byliiNFCCC biennial reporting guidelines

for developed country Parti@s presented in Annel.3, including the relation to the national greenhouse gas mitigation
targets. Information on the monitoring and evaluation of progress towards the quantified eedderaynission reduc-

tion target as well as the corresponding instittl@rrangements is presented in sectdbds?and4.1.3 respectively.

4.1 Policymaking process

This section provides specific information related to Switzef@apdlioymaking process in the context of environmental
and climate policy. A general overview of the government struétimeluding background information on the general
political organisation in Switzerlaridis presented in sectichl

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 swustainable deelopment andong-term preservation of natural resources is
listed prominentlyunderthe main aimsn thegeneral provision§Swiss Confederatiori999a Article 2). Following the

United Nations Conference on Environment and Development held in Rio2n th@9Swiss Federal Council established

an interdepartmental sustainable development committee consisting of all federal agencies with responsibilities in the
field of sustainable development. This committee defined the priorities for action and ove@amentation and mon-

itoring of progress with the intention to make sustainability assessments an integral part ofi-tesisigy and policy
evaluationOn 14 December 2018, the Swiss Federal Coastélblishedhe 2030 Agenda steering committee, repigci

the interdepartmental sustainable development comm#tiéee 2030 Agenda steering committeehere federal agen-

cies which bear the main responsibility are represented at senior manageméent@relinates the efforts to achieve

the 2030agenda forsustainable elvelopment of the United Nations. This includes monitoring the progress regarding
achievement of theustainabledevelopmengoals in Switzerland, preparing the national repttthe United Nations,

setting priorities to reflect the biggediallenges and opportunities for Switzerland, setting national targets, coordinating
appropriate measures and cooperating with the cardomsnunes and nestate actors.

Further, by decision of the Swiss Federal Council, an interdepartmental committimate of the federal authorities
(4DA-Klimad was established as of Bgril 2008. The committee is responsible for the coordination between different
policy areas and assures a coherent climate policy of the Swiss Confederation in compliance VWRGRCUThe

14 In this chapter, the sections have partly been rephrased and complemented compared to the proposition in paragraph 74oahd tteh e 6 Re v
the Guidelines for theppration of national communications by Parties includedtintAa@onvention, Part 1l: UNFCCC reporting guidelines on
national communications6 (FCCC/CP/ 2019/ Add. 1) . Thbedifferers policiesahdor t he
measures (sectioh@to4.8 and to provide additional information (seétim4sl3.

15 https://www.are.admin.ch/are/en/home/sustieinalolement/coordination/2030ageratamegommittee.html
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committee, led by the Swiss Federal Office for the Environment, thus coordinates the activities of all fedesal offi
involved in climate policy.

As stipulated in Article 39 of the second £@ct (Swiss Confederatigr2011) and more generallyiso in Article 12 of

the Ordinance on the Organisation of the Federal Department of the Environment, Transport, Energy and Communica-
tions Swiss Confederatiori9999, the Swiss Federal Office for the Environment is responsible for matters relating to
climate protection. The related Ordinance on the Reduction eEdtissions $wiss Confederatiqr2019), in its chap-

ter 11, details the responsibilities for the implementation of specific measures.

Strategies for sustainable developmentong-term mitigation strategies and targets for greenhouse gas mitigation

The Swiss Federal Council set out its main policy focus areas for sustainable developm@0Bidststainable devel-
opment strateg{Swiss Federal Coung¢iP@1b), adopted as part of the Swiss governtéeregular legislative planning
cycle. This strategy represents an important contribution on the part of Switzerland to achieving thge@a0for
sustainabledevelopment of the United Nation&n overview of Switzerlan@ implementation of the 203®enda for
sustainablalevelopmenbf the United Nations is available in Switzerl@dountry report published in May 2022wiss
Federal Council 20223).

The 2030sustainable development stratethye sixth of its kind since 1997ocuses on three prioritypics (including

goals and strategic directions), each covering a specific issue which is of central importance to the sustainable develop-
ment of Switzerland(i) sustainable consumptioand production, (iiclimate energy and biodiversifyand (iii) equal
opportunities and social cohesidhis accompaniety an action plan featuring2 measures thatontribute to the goals

and strategic direction¥Vith a view to achieving the defined goals, #80sustainable development stratgmgvides

a model ole for thefederal governmenbutlines horizontal (crossectoral) measures such as sustainability monitoring,
sustainability assessments, the promotion of local sustainability processes and projects, and closer collaboration with
other stakeholder groapFinally, the2030sustainable development strategpts out the institutional framework for its
implementation.

One of the Swiss Federal Courdsibverarching objectives with regard to the incorporation of the sustainable development
principle into theactivities of the Swiss government is to combat global warnsiggatifying the UNFCCC in 1993, the

Kyoto Protocol in 2003, the Doha Amendment to the Kyoto Protocol in 2015, and the Paris Agreement in 2017, Switzer-
land internationally committed to conttite to the stabilisation of greenhouse gas emissions at a level that prevents dan-
gerous anthropogenic interference with the climate system. The respective international targets, as well as the translation
to Switzerlands national targets, are presented discussed in AnneR.3. In the long term, Switzerland aims to reduce

its greenhouse gas emissions tozexb by 2050. This target lays the foundationsSwitzerlands long-term climate

strategy to 2050submitted by Switzerlandto the UNFCCC secretariat on 2@uary 2021(Swiss Federal Coungil

20213 and currently revisited in fulfilment of a mandate given by the COP in Gla¥gasvsummarised in a respective
factshee{FOEN, 2022, the strategy formulateéen basic strategic principféshat will shape Switzerlardd climate pol-

icy in the coming years. The strategy also presents climate goals and emission pathways for the buildings, industry,
transport, agricultural and food sectors, financial marketshetintgases, aviation and the waste indu3tng longterm

climate strategy shows that Switzerlanldy consistently applying already known and proven technolégies reduce

its greenhouse gas emissions by 2050 to around 90 per cent of the 199Thievemaining emissions must be balanced

with negative emission technologide SwissFederal Council aims at strengthening pieneeringole of Switzerland

in this field and adopted a roadmap onM&y 2022 An overview of activites aimed adeting the framework for research

and expansionf negative emission technologies is available on the website of the Swiss Federal Office for the Environ-
ment*®

Efforts in other areathandirectclimate policy are key to reach Switzerl@mdbngterm climate argets Climate, &-
ergy, agriculture and tax policiédo name a few are interrelated and, thudpselycoordinated. The respective policies

16 See decision 1/CMA.3, paragraghi®&s Parties to update the strategies referred to in paragraph 32 above regularly, as apptiophiate, in line
best available sciencebd.

17 Theten basic strategic principi€sw i t z e r -telanrclin@te strategy tg 208(Beize opportunitiessame responsibility, reduce domestic emis-
sions, reduce emissions across entire value chains, use all energyestly,cée Sfidss Confederation and the cantons geart@aeiohiteving
net zero, socially acceptable, economically viabke emvponmental quality, openness to technology

18 https://www.bafu.admin.ch/bafu/en/home/topics/cispatiafists/emissioeduction/negati@missiontechnologies.html
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are themselves guided by strategies, such a&nleegy Strategy 205(ee sectio®.3.]) or the dimate strategy for
agriculture(see sectiod.6.4).

The Swiss government is also engaged in elaborating and coordinating adaptation efforts, as reflected in the Swiss adap-
tation strategyqeesection6.4) and the corresponding adaptation actiGeegection6.6).

Principles andinstruments of Switzerland® environmental and climate policy

Deduced from th&ederal Constitution of the Swiss Confederatthaprinciples andnstruments of Switzerlarid envi-
ronmental policy are stipulated in the Swiss Federal Act on the Protection of the EnviroBmamr(mental Protection

Act, Swiss Confederatigri983, in force since 1985 and revised several times sinoe.Ehvironmental Protection Act

is based on the following three main principlesti{® principle of precaution, (ithe control/limitation of ecological

damage at the source, and (ffig polluter pays principle. Consequently, Swiss environmentalgsladdressing 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 reductibreofSeis
greenhouse gas emissioR$scal incentives are recognised as an essential instrument for promoting the efficient use of
resourcesThe 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 par-
ticular facilities and installations.

Switzerlands climate policy is based on the Federal Constitution of the Swiss ConfederationtjdulgraArticle 74
(environmental protection) and Artic89 (energy policy). The legal centrepiece supplementing the Environmental Pro-
tection Act and defining objectives, instruments, measures and general rules of implementation of climate policy on the
needed level of detail is the Swiss Federal Act on the Reduction dE@B8sions (CQAct; Swiss Confederatior201],

see sectiond.2.2 4.2.3 and4.2.4. The CO, Act also contains provisions related to enforcement and evaluation. The
implementation of the C£Act is further detailed in th@®rdinance on the Reduction of @BmissiongCO; Ordinance

Swiss Confederatiqr2012), where, inter alia, specifiesponsibilities for the implementation of measures are assigned
Tab.15 shows detailed references to enforcement and administrative procedures for some core policies and measures
defined in the second G@ct and the corresponding GOrdinance.

Tab. 15> Enforcement and implementation responsibilities for core provisions of the secéuot(&@ss Confederatip201)and
the corresponding CQrdinane (Swiss Confederatip20.2).
Instrument/measure CQAct CQOrdinance Enforcement Implementation level
If a sectespecific interim target is not achieved, the
Federal Department of Environment, Transport, i
Objectives Article3 Article8 Communications, after hearing the cantons and af Federal governmen
parties, shall request the Swiss Federal Council fo
tional measures.
The C@Ordinance defines a redugi@shway that nee
Articles 233 Articles 9303 to be followed (Art4g. If the targets set in theGQZd)- Federal governmen
nance are not met, the 8@ is increased automatic
Companies taking part in the emsissiding scheme
have to cover their emissions with emission allewe
Emissions trading scheme Articles 121 Articles 485 sued in Switzerland or ifEtiepean Unidemissions  Federal governmen
not covered entail a sanction of 125 Swiss francs |
of CQequivalents.
Companies have to commit to reduce their greenh
emissions. If commitments are not fulfilled, a sanc
Article 311 32 Articles 669 125 Swiss francs is due per tonne efi@alents that Federal governmen
has been ettéd in excessid excess emissions nee(
becoveredvithinternational carbon credits

CQlevy on heating and proce:
fuels

Negotiated reduction camenits
(for exemption from the l€@)

Cantons and contratt

National buildings refurbishme . . . . . . agreement between t
programme Article84 Articles 10413 Annual reporting on effectiveness of implementatic federal government!

the cantons

Regulated at cantonal level. Cantons have to repo
ally to théederal governmenttheir activities.

If targets are not met, importers of vehicles (passe
and light duty trucks) have to pay a sanction.

If the obligation to compensate is not fulfilled, a sa
160 Swiss francs per tonne oin@& be paid. Additio
ally, the missing emission reductions must be cove
emission allowances or international carbon credit

Building codes of the cantons Article9 Articlel6 Cantons

CQ emission regulationswly

registered vehicles Articles 103 Articles 187

Federal governmen

Partial compensation of €¥fs-

sions from motor fuel use Articles 2@8 Articles 8®2

Federagjovernment
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Apart from the Environmental Protection Act and the,@@t, there are various other legal provisions that are related to
environmental and climate issues. The Energy Sgtigs Confederatior2019, the Forest Act§wiss Confederation
1991), the Spatial Planning AcB{viss Confederatiqri979, the Agriculture Act $wiss Confederatiqri998l), the Road
Traffic Act (Swiss Confederatiqri958, the Heavy Vehicle Charge AcsWiss Confederatiori9973, the Mineral Oil

Tax Act (Swiss Confederan, 1999, theOrdinance on Chemical Risk Reducti@wiss Confederatiqr20053, and the
Ordinance on the Avoidance and Management of W&stésé Confederatigr2015 all have components that contribute
to environmental policy goals including emissi@ductions of greenhouse gases and precursor gases.

To ensure th@ubic availability of information,the website of the Swiss Federal Office for the Environment contains
information regarding legislative arrangemermsforcement and administrative procezki® In particular, the Swiss
Federal Office for the Environment publishes recommendations on the implementation of the legal provisions in cases
where more detailed information is necessary. These recommendatous legaly binding but providemoreprecise
instructions on the application of the legal instruments. For instance, in the context of the segéictl @ the corre-
sponding CQ Ordinance, the Swiss Federal Office for the Environment has published recommendations related to the
implementatn of domestic emission reduction projeatsSwitzerland®, the exemption from the GQevy on heating

and process fuels for energy intensive compahiaad the emissions trading schethe

In view of the worldwide dimension of environmental problems, S@itand seeks to enhance and support international
efforts to tackléssuesat the global level. Environmental issues are an integral part of Swiss foreign policy, and Switzer-
land is contributing at a political as well as at a technological level to sakieonmental problems in multilateral con-
texts.

In Switzerlandthe CQ Act (Articles 5 and6) and the corresponding GOrdinance (Articlel and AnnexX) provide the

legal basis for the implementation and use of flexible mechanisms under the KyotooRP®tassFlex, the national
secretariat for the flexible mechanisiss the designated national authority under the Clean Development Mechanism
It was established in 2004 and announced to the UNFCCC in 2007. SwissFlex publishes and regularly ufistadés the
letters of approval/authorisation issued under the Clean Development MecRabisrimg the second commitment pe-
riod of the Kyoto ProtocolSwitzerlanddid not engage in or authoésactivities undethe Joint Implementatiomecha-

nism

Switzerlandhas played a kegole in the international negotiations Article 6 of the Paris Agreemeand continues to
engage actively in its implementatidhhasadvocatd clear international rules that @nsureenvironmental integrity of
emission reductiongii) promote sustainable developnhé the host country, andifi avoid double counting of emission
reductionsSwitzerlandvelcomeghe adoption of robustileson Article 6 of the Paris Agreemeat COP26 in November
2021 in Glasgow. Switzerland willaptly use emission reductiongrmgerated irconformity with Article 6 of the Paris
Agreement towards the achievement ofritionally determined contributidi Switzerlandhas alreadgonclude sev-
eralbilateral agreements with host countrieshe contekof bilateral cooperation undérticle 6.2 of the Paris Agree-
ment?® Thebilateral @reementset outhe framework conditions for the cooperation and define the requirements for the
recognition of international transfers of mgation outcomes. Therebthe bilateralagreements establish the legal frame-
work for commercial agreements between seller and buyer of mitigation outcbneeBrst bilateralagreement of its

19 https://www.bafu.admin.ch/bafu/en/home/topics/climate.html
20 http://www.bafu.admin.ctiBdsd
21 http://www.bafu.admin.chAh6d
22 http://www.bafu.admin.chAivd

23 swissflex@bafu.admin.ch

24 2(1:https://www.bafu.admin.ch/dam/bafu/de/dokumente/klirdattaetiisfo of LoAs 2021.pdf
20062@0 https://www.bafu.admin.ch/dam/bafu/de/dokumente/klirdatizwhiistoof LoAs 2R080.zip

2 https://www4.unfccc.int/sites/INDCStaging/pages/Party.aspx?party=CHE

26 Seehttps://www.bafu.admibaftw/en/home/topics/climatesirgfoialists/reductinerasures/compensation/abroad.htinin c | udi ng t he sub s
countriesd and o6pil ot projectsbd.
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kind in the world was concluddzbtween Switzerland arieru on 2@ctober 2020. Severalrtherbilateralagreements
followed, such as with Ghana, Sene@aorgia,Vanuatu,Dominicg Thailand, Ukraine, Morocco, and Chfle

4.1.2 Monitoring and evaluation of policies and measures

Regarding the monitoring of the overall progress achieved by SwiteEsIpolicies and measures to mitigate greenhouse

gas emissions over time (selésessment), the national greenhouse gas inyentwhich is annually submitted to the
UNFCCC and also published on the website of the Swiss Federal Office for the EnvitSrinsfundamental. Further,

Article 40 of the second GQAct (sectiond.2.3 obliges the Swiss Federal Council to periodically evaluate the effective-
ness of single policies and measures, and to considerdbssity of additional measures. These evaluations, which need

to take into account other climatelevant parameters such as economic development, population growth and the expan-
sion of traffic, have to be reported to the Swiss Parliament. However, igmargdme exceptions (see belothg second

CO; Act does not define the exact dates or periodicity of the assessments. In the following, the most significant monitoring
approaches and gost evaluations (either completed or performed repeatedly) aretaese

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

1 Buildings sector: no more than 78 per cent of 1990 emissions;
1 Transport sector: no more than 100 per cent of 1998séns;
9 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 201¥he buildings sdor and the industry sector achieved their interim

targets the transport sector missed%tUnder upcoming legislatignhe SwissFederal CounciWill again be permitted to

set reduction targets for individual economic sectors by agreement with the parteerned.

COz2 levy on heating and process fuels

In the context of the COOrdinance (Article94), the Swiss Federal Council has defined intermediate reduction targets
regarding the Ceemissions from heating and process fuels for the years 2012, ZiBlard 2020(see also section

4.2.9. If these targets are not met, the J€&¥yy on heating and process fugisreasegautomatically to the levelsrede-

fined in the CQ Ordinance. The increase of the £l@vy on heating and process fuelgtiigigeredon the basis of the

annual national C@statistics which relies on the official national energy statistics published by the Swiss Federal Office
of Energy each year (the G&tatistics also forms the basis for tigzoming greenhouse gas inventory). As consumption

of heating fuels strongly depends on temperature and solar radiation during the winter season, the corresponding CO
emissions are normalisedth regard tameteorologicatonditions before confrontationitlv the targets.

The Swiss Federal Office for the Environment has undertaken an evaluation of tleefC@h heating and process fuels

with the goal to estimate the impact of the 0&ry on heating and process fuels on emissions since its introdudtign us

both a modelling approach as well as data collected from aldival survey FOEN, 2015 FOEN, 2016. However,

given that the C®Act envisages numerous (and mutually reinforcing) instruments, interdependencies between these
instruments are expectedorting out the mitigation impact of an individual policy and measure is, thus, very difficult,
especially for instruments such as the-@&y on heatig and process fuels that have a ciesstoraimpact.Iin 2017,

an update of the modéhsed estimatwas publishedEcoplan 2017, based om more refined approach that contributed

to a more robust assessment of the mitigation impact c€@devy. Fig. 64 shows the main results, i.e. the mitigation
impact that the model attribed to the C®@levy for the year2005 to 2015economy, households and tot&jnce the

last update in 2017, the modedsed estimate has not been updated again.

27 https://www.bafu.admin.ch/bafu/en/home/topics/clspataétists/climateternationalffairs/staatsvertraemesetzunglimauebereinkomnver
parisartikel6.htm

28 http://www.bafu.admin.ch/greenhasss

29 https://www.newsd.admin.ch/newsd/message/attachments/48115.pdf
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Fig. 64> Mitigation impaadf theCQ levy for the years 208® 2015, estimated with an econometric model. As explaiBeapial
(2017)up to 0.5 million tonnes ©E of the total mitigation impact indicated for 2015 may be attributed to the national build
bishment programme and the negotiated redumtimmitments (for exemption from @@ levy).
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CO2z emission regulations for newly registered vehicles

The CQ emission regulations for newly registered vehicles (se@idrd) are enforcedya sanction mechanism. Ac-
cordingly, compliance with the G@&mission regulations is monitored and evaluated on algasase basis for small
importers (in case the imported vehicle exceeds thee@tssion regulations a sanction has to be paid beforethiele

is licensed), or quarterly to annually for large importers. Datthe specific C@emissions of newly registered vehicles
are evaluated and published annually by the Swiss Federal Office of Energy.

Further, Article36 of the CQ Ordinance requés that theSwiss Federal Department of Environment, Transport, Energy
and Communicationeeports to the competent commissions of the Council of States and the National Council on the
effectiveness of th€0O, emission regulations for newly retgeed vehides every three year$he first reportwas pre-
sentedm December 201@ETEC 2016, followed by asecondeport in February 202@ETEC 202Q.

Partial compensation of CQ emissions from motor fuel use

According to chapted, section 3f the CQ Act (Swiss Confederation2011), fossil fuel importers arboundto offset
part of the CQemissions from motor fugbkold in Switzerland (sectioh4.5. The compensation obligation arises when
fossilmotorfuels arereleased for free circulation in accordance with Artitlef the Mineral Oil Tax Act$wiss Confed-
eration, 1999. The obligationis thus linked to the samaxable evenas the mineral oil tgxwhich is monitored by the
Swiss Federal Office for CustomsdaBorder Security

The Swiss Federal Audit Office evaluated the activities related to the partial compensaticreofi€sions from motor
fuel use and published the respective repdricluding a summary in Englishin 2016 Swiss Federal Audit Office
2016.

National buildings refurbishment programme

Cantons have to repahnuallyon measures implemented within thetional buildings refurbishment programnsed-
tion 4.3.3 as well as on the development ofresponding C@emissions from buildings on cantonal territé?yy

providing a standardised form#te Swiss Federal Office for the Environment facilitatesrép®rtingon CQ emissions
from buildingson cantonal territorywhich is due on a bienniahbis starting in 201&0 far,reportsconcerninghe effect
of climate and energy policies (for buildings at the cantonal level), includinge@@sionsare available fortte year
2016(FOEN and SFOE2018 and the year 2018&0QEN and SFOE202Q.

30 Seehttps://www.bafu.admin.ch/bafu/en/home/topics/cispataéilidts/reductinrasures/buildings/cantmirtinditmfor more details.
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An expost 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 Marcts2@d$Federal Coungil
20163.

The Swiss Feeral Audit Office evaluated the activities related to the national buildings refurbishment programme and
published the respective reporincluding a summary in Englishin 2013 Swiss Federal Audit Offic2013.

Emissions trading scheme

The Swiss Fedal Audit Office evaluated the activities related to the emissions trading scheme and published the respec-
tive reporti including a summary in Englishin 2017 Swiss Federal Audit Offic20172.

Negotiated reduction commitments (for exemption from the ©: levy)

The Swiss Federal Office of Energy mandae@valuation of the activities related to the negotiated reduction commit-
ments (for exemption from theO; levy; see sectiod.2.7) and published the respi@ report in 2016Ecoplan 2019.

Energy Act

The Energy Act$wiss Confederatiqr201§ sets guidelines for the consumption of energy and electricity as well as for
the energy production using renewable sources and hydropower. Monitoring of the resipeatators is part of the
Energy Strategy 2050. The founttionitoring report was published @6 November 2@13! The relevant indicators re-
garding enhanced energy efficiency and the use of renewable energies satibfactorily, andhe intermediateatrgets
prescribed for 2020 (see sectis3.1) weremet comfortablyIn the longer term, however, it appears that further efforts
are needed to gradually restructure the energy system and, in particular, to promote the detvelopnevable energies
and energy efficiency.

Technology fund

The Swiss Federal Audit Office evaluated the activities related to the technology fund (seedsg@tiand published
the respective repoitincluding a summarin Englishi in 2017 Swiss Federal Audit Offic20178. Additionally, the
management agency of the technology fund produces an annual report on the activities in the(saste/gdiechnol-
ogy Fund 202)).

Other monitoring processes

Several other meares 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 firms
with an individual (negotiated) deiction target that are exempt from the &Yy are obliged to monitor their greenhouse

gas emissions and smbmitan annual report to the Swiss Federal Office for the Environment.

4.1.3 Institutional arrangements for the monitoring of greenhouse gas mitigatio policy

No fundamental changes in domestic institutional arrangements, including legal, administrative and procedural arrange-
ments have occurred since Switzerl@ldst submission. The Swiss Federal Office for the Environment, being responsi-
ble for mattes relating to climate protection (see sectioh.l), is generally also responsible for the monitoring of pro-
gress made with greenhouse gas mitigation policies and measures (seelse@idn addition, the Swiss Federal Audit

Office, within the framework of its activities as an independent inspecting authority, regularly inspects the implementation
of greenhouse gas mitigation policies and measures. Institutional arrangenaats teelSwitzerlan@d national green-

house gas inventory system and the national registry are documented in 3ettind 3.4, respectively. The Act on
Archiving (Swiss Confederatiori998¢ regulates the archiving of documents of théeral governmenensuring that
documents from all federal institutions that are valuable for legal, political, economic, historical, social or cultumal reas

are archived by the Swiss Federal Ar@s¥ The compulsory archiving of course also covers all information prepared
with regard to e.g. the greenhouse gas inventory, the national and international reporting obligations, the legislative pro-
cess, and the implementation of policies and measures.

31 https://www.bfe.admin.ch/bfe/en/home/supply/atedtsmdata/monitori@gergystratey?050.html
32 See https://www.bar.admin.ch/bar/en/honfiermote details.

92


https://www.bfe.admin.ch/bfe/en/home/supply/statistics-and-geodata/monitoring-energy-strategy-2050.html
https://www.bar.admin.ch/bar/en/home.html

4.2Crosssectoral policies and measures 4 Policies and measures

4.2 Crosssectoral policies and measures

4.2.1 Overview

While policies and measures addressed in secti@t® 4.8 may have side effects beyond their specific policy domain,
the policies ananeasures presented in secttbBare clearly crossectoral in nature, i.e. they cannot be assigned to one
of the&lassicabpolicy sectors.

Tab.16 gives an overviewf the most relevant crosectoral policies and measures. More details and background infor-
mation on each policy and measure are presented below.

Tab. 16> Summary of crossectoral climate policies and measures. The sectotedfis@&rosscuttingifor all policies and measur
presentedn this tableCompared to the previous submission, the policy and méBlsindeCQAct (202Bhas been renamed @hird
CQAct (202%)

Estimate of miti-

Green- Imple- i
. N . t t
Name of policy house Objective and/or Type of Status of . o Start year menting gation Impac
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First COAct sions from fossil fuel use b' , (replaced ; ) b b
(1999% Cca per cent over the years 20 Regulaton by Secc'mplemen'(;laon of t_he first comr 2000 FOEN IE IE
2012 (relative to 1990) CQAct) ment period of the
) Kyoto Protocol.
Current legal basis of Swit:
lands climate policy includi
CQ, Reduction of all greenhouse the implementation of the <
CH, emissions by 20 per cent ond commitment period of
Second CAct  N:O, 2020 followed by a further . Imple-  Kyoto Protocals well as the b b
(2011¥ HFCs, nual reduction of 1.5qast in Regulator mented implementation for the first 2013 FOEN 1B IE
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ing and process CQ d reduced ?¥ i'nfiscal (strength- tional buildings refurbishm 2008 FOEN 2000 2250
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Binding agreements with eli

small and meditsized comps

nies. Emissiordrection targer

take the technological pote

and economic viability of

measures into account. Tar

Imple- are calculated from the stai
mented point along a simplified or i

Negotiated redu

tion commitmen CQ, Emission reduction targer

A agreed with companies exe , " - _— FOEN, .
(forexemption N0, from the GQevy on heating Regulaton (stre_ngth vidual linear _red_uctm]ector} 2008 SFOE 370 NE
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levy * P ' planned) a linear extralation of this re

ductionrajectorfor 2021, fol

lowed by a reduction of twc

cent per year up to 20%ier-

natively, economically vial

measures (measures target
be determined.

a Policies and measures marked witleaska3) are included intita measurgsojection.

b The first, second and thirdX2@ are the legal framework for various measures. While the expected mitigation impacts of individual po#ci¢
presented along with these gddictemeasures, the total mitigation impacts pAtlie &@@respond to the objectives indicated in the third colum

¢ For 2025, the mitigation impact cannot be estimated for the followingeeasdakti€s for the time after 2024 atdullyt gefined, andwith the
overachievement of their targets in 2020, companies already fulfilled the requested reductioni2fa?4hee/atis @0@@ar whether companies
engage in further measures or tie upcoming years

IE, included elsewhé&, not estimated
FOEN, Swiss Federal Office for the Environment; SFOE, Swiss Federal Office of Energy

4.2.2 First CO2Act (1999)

The first CQ Act (Swiss Confederatigri999l) entered into force in May 2000. It formed the legal frameviorkhe
implementation of Switzerlardsl emissions reduction commitment under the Kyoto Protocol by limitingeG@ssions

from fossil fuel use for heating and transport to 10 per cent below 1990 levels over the peridzD2208he overall

target was fuher 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 greenhougms emissions remained unchanged compared to 1990.

The primary instruments to reach the targets for the period 2002 were:

Voluntary actions in various areas;
A subsidiary CQlevy on heating and process fuels;
Measures in other policy areas (wastejadture, Fgases) that are relevant to climate change mitigation;

An emissions trading scheme (cap and trade);

= =4 =4 A -2

The complementary use of flexible mechanisms under the Kyoto Protocol.

Estimate of mitigation impact

The expected mitigation impact of the fif30, Act corresponds to its objective, i.e. an average reduction by 10 per cent
of CO, emissions from fossil fuel use over the years 2@082 relative to 1990. However, as the first 2@t formed

the legal framework for various measures, the mitigatigract is indicated ifab.16 and BR CTF tabl& asdncluded
elsewheré(i.e. under the policies and measures presented below).

4.2.3 Second CQ Act (2011)

The second CPAct (Swiss Confederatior201] is the currententrepiece of Swiss climate policy. Fully revising the

first CO; Act, it entered into force on January 2013It was originally supposed twover the period from 2012020.

Due to the lengthy debate the SwissParliament on the (subsequentkjected)third CO, Act, it was partially revised

and extendebly one year untithe end 02021 .Following the rejection of thénird CO, Act in a referendunfsee section

4.2.4, the second COAct was partially revised again aedtencduntil 2024. This second partial revision ensured that

the measures that would have expired by the end of 2021 due to the rejection can now be continued at least until 2024.

Apart from defining objectives it forms the foundation for several policiesnaggsures to reach the set targets. Some
policies and measures developed or initiated in the context of the fiessA€@® such as the CQevy on heating and
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process fuels, the national buildings refurbishment programme, and then@€ion regulationsof newly registered
vehiclesi are continued.

The national reduction targedf the second COAct stipulates the reduction of domestic greenhouse gas emissions by
20 per cent by 2020 compared to the 1990 level (see ABr®xandthe reduction of another & per centper year
compared to the 1990 levbetween 2021 and024. In contrast to the first CQAct, all gases covered by the Kyoto
Protocol are addressed. The second 86 sets incentives for increasinge of renewable energies, improvement of
energy efficiency and development of innovative Jemission technologies. In addition, it gives the Swiss government
the responsibility to coordinate measures aimed at adaptation to the impacts of climate tcthengational level.

The reduction target ahinus20 per cent by 2020 compared to the 1990 level is shared between the building, industry
and transport sectors, but alscludesemissions from agriculture and of synthetic greenhouse gases. For 20CB,the
Ordinance sets interim targets which correspond to reductions of 22 per cent for the bs@dingand of seven per cent

for theindustry sector, as well as zero emissions growth for the transport sector compared to the 1990 level. An evaluation
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 indicatiive sectora
targets ebst 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 Basdjte mild weather in the winter months

and despite the meass taken to contain the coroviaus pandemig§whichin particular led to a substantial reduction in
emissions from transpQrtSwitzerlandnarrowly missed itgational target for 2020 even after tking into account the
accountablearbonsink (CO; storage by Swiss forests and Swiss harvested wood produibesuildings and transport

sectors failed to meet their targets; only the industry sector achieved its Tagag into accouninternational carbon

credits generated from the flexible mechanismder the Kyoto Protocofwitzerland meets its commitment under the
second commitment period of the Kyoto Protdoolthe years 2013 to 2029

The redution targets for the years 2022024 (annual reduction afinus1.5 per cent compared to the 1990elg\are

identical in scope to the reduction target for 2020. However, they are not broken down into sectoral targets, although the
CO, Act would ettitle the SwissFederal Council to do sé@t least 75 per cent of the reduction of emissions must be
achievedwith domestic measures, the remainder with measures abroad.

Planned strengthening

The second C@Act will have to be revised for the period 2025 onwalstails of the planned strengthening are pre-
sented in sectiod.2.4

Estimate of mitigation impact

The expected mitigation impact of the seconch @€t corresponds to its objectisid.e. to a reduction of greenhouse gas
emissions of 20 per cent by 2020 relative to the 1990 swlan additional annual rediaet of 1.5 per cent relative to
the 1990 level during the years 202024 However, as the second €@ct forms the legal framework for various
measures, the mitigation impact is indicate@ab.16 and BR CTF tale 3 asdncluded elsewheti.e. under the policies
and measures presented below).

4.2.4 Third CO 2 Act (2025

A third CQ; Act that was supposed teplace the second G®@ct andto cover the period 2022030was rejected in a

popular vote orl3June 202X48.4 per cent voted in favour, 51.6 per cent voted agaifstjowing the rejectionthe
SwissParliament decided to extend the sec@t@ Act until 2024 (see sectioh.2.3. For the period 2022030, the
SwissFederal Councisenta new version of the third GQ\ct into public consultation in December 202ttranslates
Switzerlands commitments under the Paris Agreement into national law and defines reduction targets for greenhouse gas
emissions (see discussion of the estinmdtmitigation impact below) as well as the corresponding instrumkrdakso

takes noteof the results of the popular vote @8 June2021. Instruments that contributed significantly to the rejection

were no longer considere@heproposal isnstead basd on a mix of measures. The steering effect oO@glevy is to

33 See alstittps://www.bafu.admin.ch/bafu/en/home/topics/ctspatadiigts/emissi@uuction/targathievemeinéview/202@rget.html
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be supplemented with effective incentives and targeted promotion and sulbsidiese detail, the followinghstruments
are under discussion

The CQ levy on heating and process fuelslsbantinue to be an important pillar of Swiss climate policy. The
maximum possible level of the G@vy on heating and process fuels proposd@&Swiss francs per tonne of

CO,, which corresponds to its current lev@bmpared to the seco@D, Act, the SwissFederal Council pro-

poses to earmark a larger part (less than half instead of one third) of the revenues for measures in tee building
sector. This allows to continue the existimationalbuildings refurbishmenprogramme and to provide addi-

tional financial support of 4@nillion Swiss francger year for the replacement of fossil heating systems. The
partial earmarking of th€0, levy on heating and process fuédsalso to be used to finance projects in the field

of geothermal energy, as beforedarow also communal and regional energy planning and the risk protection

of thermal grids. The latter will be covered by the technology {sedsection4.10), which will be continued
and fed from the Cg@evy as before;

1 The enissions trading scheménked with the emissions trading scheme of the European Unionlsitzzeiary
2020,shall be continued and will deliver the most of the mitigation effort from industry (see sé@&i6ifor
details) The thirdCO, Act creates the prerequisites to be able to take into accoumtepldnture tightening in
the European Unign

1 The negotiated reduction commitments (for exemption from thel&@®) hasprovento be a useful instrument
to curbemissions at the level of companiEsom 2025 on, ishallbe available for companies from all sectors
Additionally, the negotiated reduction commitments shall be oriented towaratebfatboniation. In order to
provide an incentive for the transititm fossitfree energy consumption, the instrumenhegotiated reduction
commitments (foexemption from the Cgevy) is to expire at the end of 2040. From 2025, operators will thus
have 16 years to determine and implementsuess to phase out fossills;

I CO, emission regulations for newly registered vehicles shall be continued and strengthened in line with the

European Union (see sectidi.2for details);

1 The partial compensation of G@missions from motor fuel use shebntinue. Until 2030, the compensation
level will rise up to no more than 90 per centaifit emissions from motor fuels;

1 The use of renewable fuels in land transport is to be promoted through a reduction quota and in air transport

through a blending opia

1 Public transport companies are to be granted financial aid for the provision of nevbardes longdistance

passenger rail services, including night trains, for a limited period until the end of 2030. Because improved

international train connectigrare an alternative to shalistance flightsthe subsidies will bénanced with the
proceeds from the auctioning of emissalowancedor aviation and will amount to a maximum of 30 million
Swiss francper year

1 TheSwissConfederation wants to suph the conversion of diespbwered buses and ships to fodsgle elec-

tric or hydrogen drives and thus accelerate the efforts already being made by the cantons and munibipalities

incentivie investments the mineral oil tax reliefs for public transpoer to beabrogated as of 202%5he Swiss
Confederation also plansfioancialy supportcharging infrastructureser electric vehiclegn multi-party build-
ings, in companies and in public car pafkarthermore, it is planned to supptive productiorof susténable
aviation fuels

These measures are provisional in the sense that they are sulpjadiaimentary discussiofn general, the described
policies and measures correspond to the draft of the Swiss Federal GDaeeiimber 2021 )out may alrady include
amendments that resulted from thblic consultation.

In autumn 2021the SwissParliament has begun its discussion of theated dGlacierInitiatived a popular initiative
that aims to anchothe targetof reducing Switzerlanid greenhousgas emissions to neero by 2050n the Federal
Constitutionof the Swiss Confederatiodditionally, the Glacietnitiative foresees a ban on the use of fossil fuels.
Exceptions would beestricted taechnically norsubstitutable applications, and ttesulting emissions would have to
be balanced by domestic greenhouse gas sinksSWwissFederal Council supports the main goals of the initiafive,
particular theenshrirement of the nekerotarget in the~ederalConstitutionof the Swiss Confederati, but proposes
several amendments of the legal text. BéssFederal Council detailed these amendments iirigst counter poposal
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to the initiative andsubmittedthe correspondingnessage in August 202t the SwissParliament The parliamentary
ervironment, spatial planning and energy committéesided in autumn 202 elaborate amdirectcounter poposal
to the initiative. This implies thahe netzerotarget would be anchored in a law instead ofRbaderalConstitutionof
the Swiss Confedation The committeesnow have time until summer 2022 to draw up a draft legislabahpursued
the constitutional track all the same and adopted, in the spring session 2ligRAtlyamodified legal text in order to
extend the delay statutory for threatment othe populainitiative by one year up to summer 2023

For the reporting in the framework of its eighth national communication and fifth biennial (eppérticular for the
avith additional measuréscenario in chaptds), Switzerland takes into accoungs a planned poliesand measuss
the status of theew versiorof the thirdCO, Act, i.e. theproposal the&swissFederal Council submitted for public con-
sultation in December 2024&s describedbove However, he final outcome is still unknowas discussions in the Swiss
Parliament may lead to changes to this dMéireover, an optional referenduinwhich allows citizens to veto decisions
made by the Swiss Parliaméntmay againrepresent théast obstacle before thew version of thehird CO, Act can
enter into force.

Estimate of mitigation impact

The expected mitigation impact of the third £&xt corresponds to its objective, i.e. a reduction of total greenhouse gas
emissions (relative t@990) by (i)at leas60 per cent by 2030 and (&} least35 per cent in the mean over the years
2021 2030 both including measures in Switzerland and abrédadhe third CQAct will form the legal framewaork for

the strengthening of various policiasdameasures currently implemented under the second\€&Qits mitigation impact

is indicated infTab.16and BR CTF tabl& asdncluded elsewhef¥i.e. under the policies and measures presented below).

4.2.5 CO:2levy on heating and process fuels

By increasing the price of fossil heating and process fuels, thde@®sets an incentive to use fossil fuels more effi-
ciently, to invest in low carbon technologies, and to switch tedavbon or carbofree energy source¥he CQ levy
was introduced in January 2008 at an initial rate of 12 Swiss francs per tonne.afH@CCQ Ordinanceforesawan
automatic increase of the rate to a maximum of 120 Swiss francs per tonne iof €8e CQ@emissions from heating
and procesfuels exceed the intermediate targets showreip. 17. BecauseCO, emissions from foskheating and pro-
cess fuelexceeded the target valire2020, the rate of the GQevy increased accordingly as dfJanuary2022.The
second CQ Act does not include any optistior increasing the levy rate afyrther. It will remain at 120 Swiss francs
per tonne of C@at least until 2024.

Tab. 17> Intermediate targets set out in Artigkeof theCQ Ordinance to the second €&Kt, including corresponding increases o
CQlevy in case of necompliance with the intermediate targets (the intermediate targets set out i8 AftiseeCeOrdinance to tr
first CQ Act are not shown héfg The attainment of the targets is evaluated based on th&tdfi€tics which is annually publishe
the beginning of July and which containg &fissions from heating and process fuels from the previous year.
As of LJanuary2014:
_T Increase to 60 Swissiés per tonne of QiGhe C@emissions from heating and process fuels in 2012 exceed 79 per cent of 1990 emissic
E The rate of the &lévyhasincreased to 60 Swiss francs per tonne of CO
As of 1 January 2016:

1 Increaséo 72 Swiss francs pen¢oof C&if the Ceemissions from heating and process fuels in 2014 exceed 76 per cent of 1990 emissic
_T Increase to 84 Swiss francs per tonngifth€@gemissions from heating and process fuels in 2014 exceed 78 per cent of 1990 emissic
E Therate of the G@vyhasincreased to 84 Swiss francs per tonne of CO

As of 1 January 2018:

1 Increase to 96 Swiss francs per tonngifth€ @@emissions from heating and process fuels in 2016 exceed 73 per cent of 1990 emissic
_ T Increase to 12@/8s francs per tonne ofiC@e Ceemissions from heating and process fuels in 2016 exceed 76 per cent of 1990 emiss
E The rate of the glevyhasincreased to 96 Swiss francs per tonne of CO
As of 1 January 2@
_ 1 Increase to 120 Swiss fraecsonne of GDthe Ceemissions from heating and process fug@eixceed7 per cent of 1990 emissions.
E The rate of the &l@vyhasincreased tt20Swiss francs per tonne of CO

As a basic principle, proceeds from the Z€¥y on heatin@nd process fuels are refunded-pata to the Swiss popula-

tion (on a per capita basis) and to the Swiss economy (in proportion to wages paid). However, following a parliamentary
decision in June 2009, a third (or a maximum of 300 million Swiss franggepeup to the end of 2017 and a maximum

of 450 million Swiss francs as of 2018) of the revenues from the&® is earmarked to finance the national buildings

34 https://www.admin.ch/opc/de/classifigglation/20070960/201205010000/641.712.pdf

97


https://www.admin.ch/opc/de/classified-compilation/20070960/201205010000/641.712.pdf

4Policies and measures 4.2Crosssectoral policies and measures

refurbishment programme (see secto8.3. This programme is partly efunded out of cantonal budgets androan-

aged by the Swiss government and the cantons. Additionally, 25 million Swiss francs per year are invested in a technology
fund tocover bank loans fannovative technologies that reduce gmhouse gas emissions and the consumption of re-
sourcesto support the use of renewable energy eridcrease energy efficiency (see sectioh().

Planned strengthenindadjustment

For the years 2025 to 203bgtSwiss Feder&ouncil proposes teavethe maximum levy ratat 120Swiss francs per
tonne of CQ as part of theplannednew version of the third CQOAct. The share earmarkddr measures to reduce
emissions from buildingand for the techriogy fundshall be increaskto less than half of the revenuesth thefollow-
ing specifications(i) a maximum of 40 million Swiss francs per year shatlecatedo thecantors for the replaement
of fossil heating systems, (& maximum o#5 million Swiss francs per year athbe provided for projects for the use of
geothermal energy for heat supply or for spatial energy planning at the communarev@l) a maximum oB5 million
Swiss francs per year shall be provided for the technology fund, which is partiallpussdbe the risks of thermal grids
The remainder (on average an estimated 430 million Swiss francs per year) shall be directecttorthdouildings
refurbishmenprogramme.

Estimate of mitigation impact

The CQ levy is expected to lead to a reductiminabout two million tonnes of GOn 2020. This estimate is consistent
with the modebased estimate tcoplan(2009)when transferred ta rate of the C@levy of 96 Swiss francs per tonne
of CO, in 2020.The increase dhe levyrate t0120 Swiss fras per tonne of C{s projected tdead to an additional
redudion of 0.25 million tonnes of CQ per yearfrom 202 onwards(compared to a scenario where the rate is held
constant at itpreviousrate of 96 Swiss francs per tonne of fL@ccordingly, theestimated mitigation impact for 2025
is 2.25 million tonnes of CO

While the planneédjustmenfor the years 2025 to 2030 are not expected to leaditcrease in thenitigation impact,
they should ensure that the annonétigation impactof 2.25 milion tonnes of C@can be uphold.

4.2.6 Emissions trading scheme

Switzerland introduced its emissions trading scheme in 2008 in order to give conipespesially those industries with
substantial C@emissions resulting from the use of heating and proce&s dgewell as from cement productibrihe
opportunity tocontribue to CQ; reduction goals under the same rules as their international competitors (at the same time
being exempt from the GQevy on heating and process fuels). The emissions trading sdkdrased on the cap and
trade principleThe capi i.e. the total quantity of emission allowance=wly availableeach yeawithin the emissions

trading schemé is reduceagnnually thereby ensuring a lortgrm reduction of total emissions of all compeminvolved.

Some of the emission allowances are allocated free of charge, and some are aucti&sah garparticipans of the
emissions trading schenmeust cover their actual greenhouse gas emissions with emakemncegwhich are to be
surrerderedto thefederal governmehtIn the case of relatively lowmissions participants magell surplus emission
allowances, in the opposite cabey may need tbuy additionalemission allowances.

The emissions trading schemes of Switzerland and thepEan Union have been linkathcel January 2020, after

several years of negotiations and after further technical developments to ensure compatibility of the two systems. Notable
amendments included the mandatory nature of the emissions trading schéargefagreenhouse gagensive compa-

nies and partial auctioning of emission allowances. Rules for allocation of free emission allowances were harmonised.
The linkinghasalso required an identical sectoral coverage. Therefore, Switzédandwly included aircraft operators

and gadired combineécycle power plants in its emissions trading scheme. For the tadtéee allocation for producing
electricityis foreseenThereforepotentialfuturegasfired combineecycle power plants in Switzerland Wilave tocover

their fossil emissions by buying emission allowances in the emissions trading sckiemeaver the CQ price must

cover external costhichare currently set at 121.8Wwiss francpertonne of CQ charged against the refund of the LO

tax. With the linking, the obligation to offset emissions from-fjesd combineecycle power planthiasexpired (see
sectiond.11).

For industrial installationthe capwasreduced annually by 1.74 per cent of g 0baselinebetween 2010 and 2020

(in 2020, the cap corresponded to around 4.9 million tonnes efeGavalenty. Between 2021 and 28, the annual
reduction is 2.2 per cent of the 2010 baselir@.aircraft operatorghe cap wasleterminedn 2018based on transport
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performance (measured in torkilometres)and a benchmark approach as in the European Uihiawil be reduced by
2.2 per centof the baselineach year starting in 202Between 2013 and 2020, participants of the emissions trading
scheme were allowed surrendeto the Swiss governmeatlimited amount ointernational carbon credits

Planned strengthening

Planned strengthening of Switzerl@n@&missions trading scheme will be guided by the relevant provisions in the Euro-
pean UnionPossible strengtiming may includea higherannualrate to lower theapby 4.2 per cenbf the baseling
furtherreinforcedbenchmarkserargedsectoral coverage(g.navigation), as well as a carbon border adjustment mech-
anism. For aircraft operat®possiblestrengtheimg may alsoinclude a phasing out of the free allocation of emission
allowances.

Estimate of mitigation impact

Industrialinstallations covered by tremissions trading schemeduced thie emissions by approximateB00 thousand
tonnes of CQequivalentsin the period 201132020.By 2025, theadditionalmitigation impactesulting fronthe increasa
annualreductionrateof the cap from 1.74 to 2.2 per caitthe baselindrom 2021onwardss estimated &850 thousand
tonnes of CQequivalentsin additin, the inclusion ofircraft opeatorsis estimated taontributeapproximatelyl30
thousandonnes ofCO, equivalents by 2028s aresultof increasing thennualrate to lowetthe aviation cap from 0 to
2.2 per cenbf the baselinas 0f2021(no mitigaion impact yet for 2020 By 2025, the overall mitigation impact the
emissions trading schenwethusestimated al,380thousandonnes ofCO; equivalents.

The mitigation impact of thplanned strengthenirfgr the years up to 2030 cannot yet bemaatied.

4.2.7 Negotiated reduction commitments (for exemption from the CQlevy)

CompaniepursuingCO; intensive activitieslisted in Annex7 of the CQ Ordinance may applfor anexempion from
the CQ levy without participation in the emissions trading schgmnevided they commit tlower their onsitgreenhouse
gas emissiongnegotiated reduction commitmentjhereby d technically feasible andconomicallyviable measures
with apayback of less than foyrearshave to be implemented

Up to 2020, hecompaniedtargetswverecalculated along a linear reductitsajectory from 2013 t@020.For 2021, these
reduction targets were lindy extrapolated. Between 2022 and 20@4enhouse gas emissiangst be reduced kywo
per cenfer year compared @021levels

Smallcompanieemitting lesghan 1500 tonnes of C®equivalents per yeato not have to follow a certain emissions
path, butcanapply for anexempion from theCQO; levy by taking predefine@conomically viable measures (measures
target) Their exension beyond 2020 bases asimplemultiplication of the hitherto measures targéfisctor 1.125 for
2021, factorof two up to 2024.

Up to 2021, ompanieoutperformingheir reduction targetsouldbe issuediomestic carbon creditattestationy which
can be solde.g. tofossil fuel importers bound to offset part of 686, emissions from motor fuelsee sectiod.4.5.
At no time, however, can attestatidns counted towards thevn or another companiésegotiatededudion commit-
ment.

35 According to Artibb of th€Q Ordinance (up to the version from 1 Novembie2®28)muguantitpfinternational carbon crewditsicipants of
the emmsions trading scheme were allowed to surrender to the Swiss gaesemtiesir tactual greenhouse gas emis&otise period 2013 to
2020is calculated as followdofi)nstallations that were previously taken into account in the emgssidmsnteath the years PPOR2: 11 per
cent of five times the emission allowances allocated annually on average in this period minus the intersdtiahaterarbaicenradd account
during this period, anddii}he other installatiom$ greenhouse gas emissions: 4.5 per cent of the greenhouse gas emissions duririg the years 2013
2020.
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Companieshat hae not reachedheirnegotiated reduction commitmeand hae not been issuedomestic carbon credits
(attestationsmay haveto a limited amouninternational carbon creditaken into account towaraseeting tleir redwc-
tion commitment®

The elaboration of negotiated reduction commitments and their implementation is assisted by two organisations mandated
by thefederalgovernment (Swiss Energy Agency of the Economy and Cleantech Agency Switzerland, se® 2eztion

Planned strengthening

Negotiated reduction commitmer(fsr exemption from the C&evy) haveproven to be a valuable instrument. As part
of the new version of thehird CO, Act (see sectio.2.4), the Swiss Federal Councihus proposes its continuation
beyond2024, makingt available for companies from all sectoHowever, the hitherto implemented incremerial
provements will not be $licient with regard to the netero target by 2050. In orderiteentivise the transition to fossil
free energy consumption, the negotiated reduction commitments (for exemption from,tle\J @ planned to expire
in 204Q giving operators 16 years to phase out the udessil fuels. This periods consideredo allow for replaéng
existing fossil plantdy CO,-free technologies at the end of their technical lifetiteg of 2025,it is plannedhateach
companywith a negotiated reduction commitment (for exemption from the IE®)) must d@ict a decarbonisation
roadmap This proposition of the Swiss Federal Council is subjed formal consultatiomnd may thus change the
light of stakeholder comments or parliamentary discussion at a later stage

Estimate of mitigation impact

For 2020, the mitigation impaof the negotiated reduction commitments (for exemption from thel &) is estimated
at 370 thousand tonnes of G@quivalents Tab.16 andBR CTF table3). This estimatés derived fromthe detailed
monitoring eports of all exempt compani@eductiontrajectoryand measures targefjhe mitigation impactachieved
by 2020substantiallyexceeded theverall reduction commitments of exempt comparigs/O thousand tonnes of GO
equivalentsFor 2025, the mitigatioimpact cannot be estimated and is indicateiN&Sin Tab.16and BR CTF tabl&
for the following reasons: (the modalities for the timbeyond2024 are not yet fully defined, and (iijth the overa-
chievemenof their targets in 2020, companies alredyfjlled the requestedeductions for the years 2022024, i.e. it
is unclearwhether companies will engage in further measures anrtbe upcoming years

The plannedcontinuation of the instrument beyon@22 aims at completely avoiding emissions of fossikb @Othe
longer term.

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 Svgegernment and the cantons are obliged to use their competences to ensure
an adequate, brodthsed, secure, economic and ecological energy supply, and the economical and efficient use of energy.
This comprehensive list of requirements places high den@ndrergy policy at the federal and cantonal levels, includ-

ing 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 EH&wisé\.ct
Confedeation, 2016, the Nuclear Energy AdiSwiss Confederatior2003 and the Electricity Supply AdiSwiss Con-
federation 2007). In addition to legal instruments and related measures, the energy policies of the Swiss government and
the cantons are also basmu energy perspectivése. models and scenarios of future enepgoduction and consump-

tion), strategiesi(e. goaloriented policy packages), implementation programmes focussing on information and promo-
tion, and the periodic evaluation of energyatedmeasures at the municipal, cantonal and federal level.

36 According to Artigke of the G@rdinance the maximum quantity of international carbon creditsnegrpariésken into account is calculated as
follows: (fpr companies that were already subject to a reduction obligation in th20jearmsi@d®8per cent of five times the average allowed emis-
sions annually in this period, minus the international carbon credits that were takknming@8680dr2 but that were not required for meeting the
20082012 reduction commitment, afat (i remaining companies and greenhouse gas emissions: 4.5 per cent of the greenhouse gas emissions o
years 2012020.
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Following thenuclearreactor disaster of Fukushima in 2011 the Swiss Federal Council and the Swiss Parliament decided
on Switzerlan@ progressive withdrawal from nuclear energy sources. This decisiether with further fareaching
changes in the international energy environmiea¢required an upgrading of the Swiss energy system. For this parpos

the Swiss Federal Councieveloped the Energy Strategy 20&@ich has been indrcesinceJanuay 2018

The strategy addresses the impacts of the caisntigcision for a progressive withdrawal from nuclear energy. The ex-
isting nuclear power plants will shut down at the end of their technically safe operating life and will not be replaced with
new ores. The first nuclear power plant closed ddar commercial reasons on 2@&ember 2019 and the last one will
likely be running beyond the mi2030s.As nuclear energgurrentlycontributes darge sharéo Switzerlands electricity
generatior(see sectin 2.6), the generation gasulting from thalecommissionin@f nuclear power plantsill need to
belargelyfilled by renewable electricity generatiomaintainingthe hicgh standards of supply security.

On 18 June 2021, th&wiss Federal Councibdopted a draft ahe Swiss Federal Act on Secure Power Supply Using
Renewable Energyherewith starting the legislative process in the Swiss Parliaiéthtthenewly proposed legislation

the expansion of domestic renewable enargied the security of supply in Switzerlaindspecially duringhe winteri

should be strengthenelth order to achieve the goals of the EneSgrategy 2050 andf Switzerlands long-term climate

strategy to 20503wiss ederal Council 2021a), comprehesive electrification is required in the transport and heating
sector. To achieve this, domestic electricity generation from renewable energies must be expanded quickly and consist-
ently. The security of the grid and electricity supply must also be strevegthvith further specific measures. With the

Swiss Federal Act on Secure Power Supply Using Renewable Etiee@wissFederal Council is proposing the neces-

sary changes to the Energy A8wiss Confederatior2019 and the Electricity Supply A¢Swiss ©nfederation2007).

It thus creates a legal framework that provides planning security and investment incentives to expand renewable electricity
production and integrate it into the markethe most important measuresntained in the planned Swiss Fedéyed on

Secure Power Supply Using Renewable Eneirgy’

i Target values: The Energy Acts planned to be amended bgw binding target values for the years 2035 and
2050. The target values set the desired expansion of hydropower and other renewablesnemjiess the
reduction in energy and electricity consumption per capita. In this walgnigy Actwill becomemore bind-
ingly aligned with the goals &upply securityandof climate policy creatingplanning security for investments;

1 Measures to pronote renewable electricity generation:The previous instruments for renewable electricity
production are limited to the end of 20d2edin tariff system, see sectigh3.5 and 203Q(investment aids,
see sectiod.3.6. Theyare planned tbe extended to 2035timed to match the statutory target value of 2035
T and designed more closely to the market. For example, large photovadtailtationsare to be funded by
means of competitive tenders. & feedin tariff systemi runningout as foreseen in current legislatibns
planned tdoe replaced by investment contributions. This eases the administrative burden and enables more ad-
ditional construction per subsidyanc More financial resourceshoud becomeavailable for large hydropower
plants.According to the planshe support instrumentsill continueto be financed through the netwaskr-
charge of 2.3 cents per kilowaiburand tie network surcharge will not be increased, but will begdufor a
longer period of time;

1 Electricity market opening: The complete opening of the electricity markbbuldstrengthen decentradid
renewable electricity production. it planned tenable innovative business models (e.g. energy communities)
that arenot permitted in a monopoly today, and tlalsetter integrabn of renewable electricity into the market.
End consumers and end consumers who produce electricity themselves (prosumers), producers and electricity
suppliersshouldthus receive economicallynportant freedom. In order to protect small end consumers such as
households from price abuse, thet®uldstill be a basic supply. Ishouldoffer an electricity product that
consists exclusively of local renewable energy.

Tab.18gives an overview of the most climatglevant policies and measures in the energy sector. The following sections
provide more details and background information on each policy and measure.

37 See alstittps://www.newsd.admin.ch/newsd/message/attachments/67174.pdf
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Tab. 18>Summaryf policies and measures in the energy sethar sector affected @nergyfor all policies and measures preser
in thistable

Green- Status of Start year Imple- Estimate of miti-
Name of policy house Objective and/or Type of =, le- Brief descriotion of imple menting gation impact
or measure gas(es) activity affected instrument_'MP'€ ne P P! entity or (not cumulative,
mentation mentation 2 )
affected entities _in ktCQeq)
2020 2025
Major policy instrument eng
ing cantons, municipalities
. - dustry, as well as environm
SwissEnergy pr Promotion of energy efficie Infor- Imple- and consumer associations
CQ and the increased n$eenewmation, ed . T 2001 SFOE NEP NEP
grammeé ables ucation mented awareness raising and the
’ motion of increased energy
ciency and the enhahase of
renewable energy.
The programme increases
Refurbishment of existing energy efficiency of buildir
_ o buldings envelope and Imple- and promott_es the use of_ rej
National building incentives for renewable en mented able energies in the buildir SFOE,
refurbishment pi CQ - Economic (strength- sector. Financed by one thi 2010 FOEN, 1120 1490
energy recuperation and ;
grammeé optimisation of building ening the revenue from @@ levy cantons
technology planned) on heating and process fu
) with additionainds providec
by the cantons.
A set of common eng@g@0
ard insulation staards (mode
provision®f buildings agree
on by the cantonal energy ¢
Imple- tors. Th;eaimatre_dutngen-
. ergy consumptiand CQ@ Cantons,
Building codes ¢ c Stnndger;t e;nergy&jons_umpR lator mentedh emissions as wellamcreas- 1992 in coordi 1760 1760
the cantorts Q@  standar g ﬁéiga existincRegulator (strnei::gt “ingproduction of renewable nation wit
uridings. p;nngd) ergy (electricity and héat) SFOE
plementation bktlatest set ¢
measures was endorsed
2015and transposed into c:
tonal legislation by eighte:
cantons so far
The prmotion system applie
photovoltaicwind, biomass
small hydropower and geot
. Promotion of renewable ele mal plants. The administra
Feefi n taviff sys- CQ ity production to retafyets o Regulaton Imple- “tariffs cover the generation 2009 SFOE 432 505
tem the Energy Act mented based on reference plants |
15 to 25 years. Tremotion
systenwillface out by the er
of 202. New plants can apy
for investment aid
Investment aids applyhoto-
voltaicswind, biomass, hyd
power and geothermal pla
Imple- The contributions depend o
Promotion of renewable ele mented technology and are betwee
Investment aitls CQ ity production to regafyets o Regulator (strength- and 6@er centf the invest- 2014 SFOE 157 NEd
the Energy Act ening ment costs.
planned) Starting 2023 the investm
contribution for lapg®bvol-
taic installatioage going to b
awarded by tenders.
Agreement committing the ¢
ciation of municipal solid w.
. Contribution to emission re incineration plant operator:
Negotiated redu - . : ) Lot
) . tion by municipal solid wast establish a monitoring syst
tu]?n com_mltlmerll_ c cineration plant opesator o - Imple-  and to reduce @R emis- 01 Coen o0 NES
of municipal soli - CQ through energy efficiency egulator mented sions. Implementatibthe

waste incineratic
measures and metal recup

agreement exempts munic

plant operators tion. solid waste incineration pl:
operators from participatiol

the emissions trading sche
a Policies and measures marked with an asterisk (*) are incfuiledrindkergsojection.

b Seesectiord.3.Zor more information regarding the mitigation impact.

¢ In the absence of updated studies, the same mitigation impact as for 2020 is also reported for 2025, howeeenrtieslametmighcantons
into force updated energy acts.

d By 2025he power generation from plants with an investnespieaigéb increase substantially. The exact incaedsius the mitigation imipdet
pends on a number of variables legisigforce, electricity prices, authorisation processes, etc.) apdtraateyidie
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e By 2020, the Swiss Associatiomidipyal Solid Waste Incineration frekactied its agreed (net) emission reduction commitment of 200 thousar
CO: equivalents below 2010 emissions. The recuperation of metals may lead to (indirect) reductions of greenhtsice §astzenigsthns ou

f As there is no intermediate target for 2025, the mitigation impact istcictitedta@d he teget for 2030 is 100 thousand tonnesezfu@lents
(carbon capture and stordgeddition, the commitment in place up to 2020 will be continued.

NA, not applicable; NE, not estimated
FOEN, Swiss Federal Office for the Environment; SFOE r&WistideedeEnergy

4.3.2 SwissEnergyprogramme

In 2001, the Swiss Federal Coungédslaunched the SwissEnergy programme, in line with the Energy Act and the CO
Act thathave comento force in 1999 and 2000, respectively. It aims at reducing fossil feehng CQ emissions as
required by the C@OAct 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 incnepse in ene
efficiency and the enhanced use of renewable energy (see ®tidnMeasures are mostly voluntary in nature, sup-
porting theeffect of regulatory measures.2018, the Swiss Federal Council mandated the continuatibe pfogramme

for a third decade until 2030.

The SwissEnergyrogrammes managed by the Swiss Federal Office of Energy. Projectssaedlyrun in close coop-
eration with cantons, municipalities, and industry, as well as environmental and consumeti@ssoBi@gramme re-
sults are subject to detailed monitoring and verificatibm.support the Energy Strategy 20%0e SwissEnergypro-
grammés annuabudget has been increased from about 30 migarss francs in 2012 to around dllion Swiss francs
upto 2030

The previous focal points tiie SwissEnergyprogrammenave beemneplaced by priority fields of action. This corresponds
to the current needs regarding flexibility and prioritisatiothef SwissEnergyprogramme The three priority fields of
action are:

1 Building efficiency and renewable energies for private households
1 Mobility of private households and companies
1 Facilities and processes in industry and services

These three fields of acti@overa total of 74 pecent of Switzerlang final enegy consumption. Accordingly, at least
three quarters of the total budgettbé SwissEnergyprogrammeshould be used for measures in these three fields of
action.

The priority fields of action are supplemented by further fields of action, includingdeaterenewable energy facilities
and grids and storage. The fields of action are supported byautisg) themes. These include education and training,
cities, municipalities, neighbourhoods and regions, communication, cooperation with the climatapregfrthe Swiss
Federal Office for the Environmerdigitalisation and innovation. The cresstting themes are central to addressing the
priority fields of action.

Many minimum efficiency performance standards, previously introduced in the form ofarglagreements (cars, some
appliances) or codes of conduct (some en&gigig products), are now legally mandated and aligned with the standards
of the European Union. Hence, the roletlod SwissEnergyprogrammeis shifting towardone asa 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 diffaréntery specifid
instruments and means of communication. The focus of the progrésnomesoft 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 implemetita@grations and promo-

tional 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 isolatiha from
measures being applied. For all these reasons, the mitigation impact of the SwissEnergy programme is ré@purted as
estimatedin Tab.18and BR CTF table.3
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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 @&y on heating and process fudbsit no more than 300 million francs per
year,were earmarked fahis purpose in the first GQ\ct. Based orthe revised Energy AcB{viss Confederatiqor2019,

more fundinghas beeavailablesincel January 2018sthe maximum amount earmarkedsincreased from 300 million

to 450 millionSwiss francper yearWith the CO; levy risingto 120 Swiss francs per tonne of €&sof 2022 revenues

allow for the first time to tap the full legally possible amount

In 2009, the Swiss Parliameatiopted the national buildings refurbishment programme (operational since tyJanua
2010). The programme was collectively developed by the cantons, represented by the Conference of Cantonal Energy
Directors and the Swiss federal administration (Swiss Federal Office of Energy, Swiss Federal Office for the
Environment). The cantons aresponsible for its implementation. The duration of the programme is unlimited.-A mid

term evaluatiorwassubmitted to the Swiss Parliament in 2016. Some numbers on the progtakemdromthe most

recent annual reportin@fOE, 202Q are given below.

2.3billion Swiss francs have been paid out as part of the national building refurbishment programme since 2010. In 2020,
disbursements amounted to 299 million Swiss francs. Unlike in previous years, most of this was paid out for replacements
of fossil heatig systems. The thermal insulation of individual components comes second. The contributions to system
renovations and indirect measures such as training and edutatieincreaseds wellin 2020.

From 2010to 202Q the averageabatementost per tonne o0, amounted td 41 Swiss francgcombined funds from

the federal and the cantonal level). Beyond the national buildings refurbishment programme, the Swiss federal
administration and several cantduad measures such as promotion of photovoltaics anduttimg of building owners.
However, there is no systematic overarching evaluation of the quantitative effect of these measupeEnussZDS.

Planned strengthenindadjustment

With thenew version of théhird CO, Act submitted to formal consultatiptne Swiss Federal Council intest earmark
up to 50 per cent dhe revenues from theO; levy to reinforce thenationalbuildingsrefurbishmenprogramne to boost
replacenments of fossil heating system®) million Swiss francs per year shall be allocatethe replacement of fossil
heating systems.

Estimate of mitigation impact

A modelassigninga CQ effectto each measulienplementede.g., per square metre of insulation) was used to calculate

the mitigation impact of the national buildings refurbishitrfgrogramme. For the calculation, free rider effects (measures

that would have been realised also in the absence of subsidies) were also taken into consideration and assumptions were
made concerning the funds to be allotted. The model, takingacmunthe investments available up toZB)estimates
amitigationimpactof 1.12 million tonnes of C@equivalents by 202@ndof 1.49million tonnes of CQequivalentdy
2025(Tab.18and BR CTF tabl8).

Estimatesof the planned strengthening for the years up to 2&80currently not availabldut the mitigation impact
achieved every yearill most likely further increase.

4.3.4 Building codes of thecantons

The cantons are responsible to decree any regulations inittiegs sector. Under the second £Xgts they are required

to define standards for the continuous reduction of @@issions in new and existing buildings (Artiéle In order to
harmonise the building codes throughout Switzerland, the cantons, uadguittance of the Conference of Cantonal
Energy Directors, agreed on mogebvisions A first set wasestablished in 1992 anldereaftetupdated periodically (i.e.

in 2000, 2008, and 2014, seaDK, 2014. Thesestandard regulationseed to be implementdsy meanf cantonal
energy acts, whichin each cantoi are subject to an optional referendum (allowing citizens to veto the decisions made).
At the end of 202, the modeprovisionshave been introduced in 18 cantongao Thereby, some cantormsd some-

what behind the requirements of the maglelvisions while othersare frontrunners ancompletely ban the installation

and replacement of fossil heating systeAfer the rejection of the third CQAct i which would have contained the
introductionof federal CQ standardper square me of heated surface the cantonfave takerthe reins again and are
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introducing stricter energy acts themsel\dsre detailed information is available in the annually published report sum-
marising the state of engr@nd climate policy in the cantonsSn(DK/SFOE/FOEN 2027).

Planned strengthening

The implementation ofthe model provisionsin cantonal legislation israongoing process,leading to acontiruous
strengtheningThe cantons are currentiyorking an arevisionof themodelprovisions planned to be introduced by 2025.
Under the titleéenergy hub buildings the further development should take into account that buildings are increasingly
becoming the central control point for the consumption, production aragstof energy (s&lsoEnDK, 2021).

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 afiodd new constructionsaswell as prescptions with regard to heating sys-

tems For 2020, he mitigation impact iestimated at.76million tonnes of CQequivalentshasedn assumptions about

the energy reference area, rate of refurbishment, heat consumption before and@ftdiorg and heat consumption of

new buildings EPFL and Infras2016 EPFL, 2017. In the absence of updated studies, the same mitigation impact

for 2020is also reported for 2025 ifab.18as well as in CRF Tabl&, howeverthe impact might become larger as more
cantons put into force updated energy acts.

In the long term, the building codes of the cantaregyoing to contribute to making the buildings sector feksit.

4.3.5 Feedin tariff system

The feedin tariff system which entered into force in 2009 with a revision of the Energy, Aghsat increasinghe
renewable power production according to thegetsof the Energy Act(Article 2). The promotion system applies to
photovoltaics wind, biomass, small hydropower agelothermal plants. The administrative tariffs cover the generation
costs based on reference plants over 15 to 25 ylea?818, with the firstpackageof measures of the Energy Strategy
2050,the feedin tariff systemwasreplacedy feedin premiumgo entice producers to sell their electricity when demand
is high, giving them an incentive to sell electricity when it is in short supply and thus to fetch highefmeggmotion
system is financed byrsetworksurcharge, which is paid by all consumefglectricity Only energy intensive firms can
apply for a refundinder certain conditions (e.g. a commitment to increase energy efficiency)

Planned strengthening

The promotion systemill face out athe end of 202. New plant investorcan apply for imestment aid (see section
4.3.6.

Estimate of mitigation impact

In 2020 power plants supported by the feiadtariff systemgenerated3, 844 gigawatthours As this energy amount
substitutsimportedpoweror powergeneragd by other sourceshe mitigation impactchieved througthe feedin tariff
systemis calculated based areenhouse gas emissions resulting ftbm average consumer mik28 gams ofCO;
equivalents per kilavatt-hourof electricity), corrected byreenhaise gas emissions resulting froime average renewable
energymix (15.7 gams ofCO; equivalents per kilavatt-hourof electricity). For 2020the mitigation impacis estimated
at 432 thousandonnes ofCO, equivalents By 2025, he expected power genematifrom the feedn tariff system is
estimated atlzout 4,500 gigawatt-hours Accordingly, a mitigation impactof 505 thousandonnes ofCO, equivalents
results about 70 thousandnnes ofCO; equivalentsnore thann 2020.

4.3.6 Investment aids

Investment aid were firstintroducedin 2014 for smalphotovoltaicinstallatiors through aparliamentaryinitiative. In
2018 anotheramendment to thEnergy Act {irst package of measures of the Energy Strategy 28&@ndedhe se
called®@neoff investment grantsfor small photovoltaic installationt® new beneficiaries, i.éarge photovoltaic instal-
lations, hydropower plants, biomass plaatswellcontributiors for Gseek and findfor geothermal plants. Theossible
contribution deperglon the technology andngesbetween 20 and 60er cenof thetotal investment costsThanks to
the investment aids the renewable power produdtogetsfor 2020 and 203according to Article2 of theEnergy Act
can be achieved. Thetargetsfollow the pathneeded t@chievethe goalf the Energy Strategy 2050e.100per cent
renewableenergy production by 2058imilar tothefeedin tariff system(section4.3.5 the investment aids afimanced
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by anetworksurcharge, which is paid by allmgumersf electricity. Only energy intensive firms can apply for a refund
under certain conditions (e.g. a commitment to increase energy efficidmogrding tocurrent egislation enewable
plants are eligible for investment grants until the end 00203

In 2021, based on a parliamentary initiat{t®.433) the Swiss Parliament approved an amendment to the Energy Act
whichis scheduledo enter into forcén January 2023. The lagxtends the eligibility for investment grants to all renew-
able technologis. Moreover, the investment contribution for lapp@tovoltaic installationare going to be awarded by
tendersin addition, mw contributions for the running costs for biomass plarégoing to bguaranteetb prevent these
plants to stop operatiosjnce theimproductioncosts are very high. The investment contributions will phase out by the
end of 2030. Theuihding is gueanteed through the present netwsukcharge

Planned strengthening

According to the new draft of the Energy Act,ialinis curreatly being debated bthe SwissParliament, the investment
grantsare planned tbe prolonged until 203 his should ensure to meeting the 2035 renewable power prodizrtiens
which are in line with thgoal ofnetzero emissiosby 2050.

Estimate of mitigation impact

Between2014and202Q power plants supported with an investmentgaderated about 1,400 gigawhtiurs As this
energy amourgubstituts importedpoweror powergenerated by other sourcéise mitigation impact achieved through
the investment aidg calculated based on greenhouse gas emissions resulting from the average consut28rgraxns
of CO; equivalents per kilavatt-hour of electricity), corrected by greenhouse gas emissions resulting fromvérage
renewable energmix (15.7 grams ofCO, equivalents per kilavatt-hour of electricity). For 2020the mitigation impact
is estimated al57 thousandonnes ofCO; equivalents By 2025, he power generation froplants with an investment
aid is expectedo increase substantially.n€ exact increaseand thus the mitigation impattdepends on a number of
variableg(legislation in force, electricitynes, authorisation processes, eémdcannot beestimatedyet

4.3.7 Negotiated reduction commitment of municipal solid waste incineratin plant operators

Greenhouse gas emissions from waste incineration plants have éudreabout two million tonnes of G@quivalents
(roughly four per cent of the national total) by 2015, mainly due to growth of the economy and the population. In the
context of national climate mitigation commitments, municipal solid waste incineration plant operators are expected to
contributetheir shareln 2014, theSwiss Federal Department of Environment, Transport, Energy and Communications
concluced an agreemenmtith the Swiss Asociation oMunicipal Slid Waste hcinerationPlants This agreement com-

mits the association to reduce netLe@issions by 200 thousand tonnes by 2020, compared to 2010 levels, and to reduce
cumulative net emissions over the period @@2D20 by one million tonnes. Additionally, the association was obliged to
establish a monitoring system to track progress towards these targets, andaihmuadiyyreport progress to the Swiss
Federal Offce for the EnvironmensSince the potential fatirect emission reductions at the incineration plants is limited,
improvements in the efficiency of the use of the heat generated and avoided emissions (mostly occurring outside Swit-
zerland) through the recuperation of metals are taken into account (lasttoaf the municipal solid waste incineration
plants containing on average about 10 per cent scrap iron and significant amountg@f meetals such as aluminium,
copper, brass etc.). Implementation of the agreement exempts municipal solid wastationimpéant operators from
participation in the emissions trading scheme.

As documented in the monitoring report for the year 2020Sthies Association oMunicipal Slid Waste hcineration
Plantsmet the targets of its commitment if the impacts ofvheability of winter temperatures on heat demand is con-
sideredBecause thagreemenhasexpired atthe end of 2021 hie Swiss Federal Department of Environment, Transport,
Energy and Communicatiosd theSwiss Association oMunicipal Slid Waste hcinerationPlantshaveconcluded a
follow-up agreement covering the period until 2088e two parties signed this agreemanMarch 2022. The new
agreementallsthe Swiss Association oMunicipal $lid Waste hcinerationPlantsfor equipping at least on@lant with

a unit for carbon capture and stoeagith a capacity of 10€housandonnes of C@Qby 2030. Additionally, the&Swiss
Association ofmunicipal solid waste incineration plants also commits to further reduce iBaemissions as defined

in the previous agreemenhotably, the agreement does not include a reduction target fdditleet) emissions from
waste incineration plants, implying that these emissions might still increase.
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Estimate of mitigation impact

By 2020, he Swiss Association of Miicipal Solid Waste Incineration Plants reached its agreed (net) emission reduction
commitment of 200 thousand tonnes of&Quivalents below 2010 emissiof®r 2030, thexpected mitigation impact

of the agreement corresponds to its objectives]@@thousand tonnes of G@quivalentgcarbon capture and stordge

In addition, the commitment in place up to 2020 will be continkedthere is no intermediate target for 208%
mitigation impact of thenegotiated reduction commitment of municipal dolvaste incineration plant operatdss
indicated agnot estimatedin Tab.18 and BR CTF table &r the respective year

4.4 Transport

4.4.1 Overview

Over the yearsSwitzerland hasleveloped an integral transpgulicy, seeking better coordination between transport
modes, spatial planning, and taking into account environmental and sustainability concerns. While several strategies aim
at reducing specific energy consumption or.@missions from the transport seciolike the road map 25 for e-

mobility in Switzerland (goal50 per cent of newly registered catisallbe electric cars by 26220000 public charging

stations countryvide)®® 1 many are part of the general transport policy approach that involves reduciegessary
motorised mobilitythroughtight coordinated &nsport infrastructure and lange planningshifting traffic from road to

more environmentally friendly modes, and improving intermodal transport chains and interconnectivity. The guidelines
for this more comprehensive national transport conbepe beeraid down in the 1980s by the Swiss Coordinated
Transport Policy BilP® Recently, they have been broadened and amend#ueBrograrme Part of the Strategic Plan

for Transpor{DETEC 202J).

The latest projections for passenger and freight trang&E, 20213 still show sibstantiagrowth rates for the coming
decades. Sustainable management of this growth represents a major challenge. Spatial development and infrastructure
planning are key facts influencing future emissions from the transport sector. The coordination of spatial planning and
transport infrastructure development by concentrating population and transport growth in areas wirernersed and

public transport offer comparative \ahtages is a viable option to curb transport growth and urban sprawl. Switzerland
has therefore adjusted its spatial planning tools on the federal and cantonal level by developing the Agglomeration Pro-
gramme (see below). For over 20 years, the coordmatigoedestrian and hiking networks has been laid down in the
Federal Constitution of the Swiss Confederation. As a reaction to a federal popular initiative and to strengthen non
motorised transport, the Swiss Federal Council formulated a cepnajgosalto lay down cycle networks in a similar
manner. The Swiss population voted in favolithis countesproposal on 2Feptember 2018\ respective lawRicycle

Routes Act has been put forwaraif parliamentary discussidn 2021and has been adopted in Ma2022

Switzerland has an excellent and very dense rail infrastructure that is permanently maintained, mpatetnimpdoved.
The first phase of a major expansion of rail transport capacity, RAIL 20880ppened on 12 December 2004h#ts
marked a mestone for Swiss public passenger transport, as rail service laxgicreased by 12 per cent from one
day to the next (more trains and faster connections between Swiss cities). As alfpddRAIL 2000, the Swiss Federal
Act on the Future Developent of Rail InfrastructureSwiss Confederatigr2009 wasenacted in 2009 to further mod-
ernise and expand the Swiss rail netwanilith the opening of the last of the three base tunnels in September of 2020, the
Monte Cenerithe projectNew Rail Links throughthe Alpswascompleted and is now fullgnhancing capacity and
reducing travel time for freiglnd passengéransporithelLdtschbergrase tunnebpenedn 2007 andhe Gotthardbase
tunnelin 2016). Furthermore, there are other projects under aragxpanding rail capacity by 2025 for passenger and
freight transporin the country By also improving connections to the European {sigéed rail network, Swiss transport
policy encourages the modal shift of shdigtance international passenger t@affom air to rail.

In the past, financing of the major rail infrastructure projeetssecured on the basis of the tempoid&inOV4 a public
transport fund, which drew revenues from the heawyicke charge. As ol January 2016 subsequent to a fedsr

38 Roadmap Elektmobilitat 202Bttps://roadmaapektromobilitaet.ch

39 Geamtverkehrskonzeption (1977). Stab GVFh@pdievww.alptrafeittal.ch/de/ereignisse/ereigmig#damtverkehrskonzep-
tion/?no_cache=1&cHash=ea54b930f67a615ddf8bfl79ba7ae582
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popular vote in 2014 operation, maintenance, and extension of rail infrastruttave beerinanced through a single,
openendeddRail Infrastructure Furdl

From 2007 to 2017, funding for development and maintenance of road infrastructure wasdpttngdgh thednfra-
structure Fund for Agglomeration Transport, the National Highway Network and Major Roads in Mountain Areas and
Peripheral Regiasd In 2018, thisund wasreplaced by théime-unlimited &und for the National Road Motorway Net-

work and the Agglomeration Traffi@ Out of this fundSwitzerland runs an agglomeration programme aimed at providing
financial resources for infrastructure projeptemotingpublic and nommotorised transport in sulrban regions and
agglomerations.

The twalane Gtthard road tunnel connecting northern Switred to the Ticino and Italgpened in 1980. Aftemore

than fortyyears of operation, it needs major refurbishment. The Swiss Federal Council and the Swiss Parliament proposed
to construct a second tunnel.i¥ would allow for closing of the first tunnel during refurbishment works without lengthy
interruption of this important traffic link. In addition, two tunnels would lead to safer operating conditions in the future.

A referendum on this proposal was heid2016 and approved. The referendum was motivated by concerns that the two
tunnels will be opened to fodane traffic once refurbishment the first tunnel is completeidleading to a conflict with

the intention of Article84 of the Federal Constitutiaf the Swiss Confederation stating that the capacity of the transit
routes in thelpine region may not be increased (sectiah. Theconstruction of theecond road tunnstartedn 2021

and the opening ischeduledor 2029.

Switzerland has excellent international flight connections, with many direct fliglatsdtdrom economally important
destinationsAs the share of emissions from Switzerl&ndomestic aviation is very small, Switzerl@ndviation policy

is focusedon international aviation, and, thus, mainly targets bunker fuels. Switzerland joined the International Civil
Aviation Organisation in 1947 and the European Civil Aviation Conference in 1955. Under the air transport agreement
between Switzerland and themBpean Union, whiclcame into effect on June 2002, Switzerland adopted European
civil aviation legislation thahas beein force when the agreement was concluded and regularly adapts the agreement to
new legislation entering into force in the Europé#mion. In 2006, Switzerland joined the EurapeAviation Safety
Agency Switzerlands aviation legislation and policy is therefore shaped by the regulations of the International Civil
Aviation Organisation anthe European Civil Aviation Conference, as Wat by developments within the European
Union. Switzerlan@ foreign relations are further governed by bilateral and multilateral agreements; bilateral aviation
agreementhave beeroncluded with more than 130 countriSsiitzerland is engaged in the @mnmental expert groups

of the International Civil Aviation Organisation and the European Civil Aviation Conferararéler to support harmo-
nisation and further development of international environmental aviation standards and m&agtretand diredy
appliesenvironmental standarad the International Civil Aviation Organisati@nd theirevisionsin their national avi-

ation legislation This includes environmental technical standards for aircraft registered in Switz@itanthe CQ
emissionstandardor aircraft anchonvolatile particle matter emission regulations for airceafjine) andmarket based
policies andmeasures likéhe carbon offsetting and reduction scheme for internatioivdl aviation (CORSIA) where

Swiss air operatotsave to comply with Theinternational orientation of Switzerla@daviation policy is reflected in the
policies and measures presentedhiasectiors 4.4.9to 4.4.12 Since the linking othe emissions trading schemes of
Switzerland and the European Union as of 1 January 2020, Switzhdanewly included aircraft operators in its emis-
sions trading schem&he respective information with regard to aviation is thukiged under therosssectoral policies

and measuresee sectiod.2.6. The policy and measure nam@&dclusion of aviation in the emissions trading schéme

as reported in previous reports is no longer listed separatébhiri9 and BR CTF tabl& (see sectiod.11).

Tab.19gives an overview of the climatelevant plicies and measures of the transport sector, while the foltpseo-
tions provide more details and background information on each policy and measure.
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Tab.19> Summary of policies and measures in the transport séhmisector affected @anspordfor all policies and measu

presente in thistable

Estimate of miti-

Green- Imple- .
. _ A ation impact
Name of policy house Objective and/or Type of Status of . . Start year menting 9 P
L . imple- Brief description of imple . (not cumulative,
or measure gas(es) activity affected instrument : ion ENtity or "o ktCQeq)
ffected mentation mentation " o q
2020 2025
CQemission targets for ne
registered vehicles in line \
regulations of the Europear
Imple- ion. The target by 2020 for
CQemission reg Reduction of average fuel « meﬁted senger cars (fleet average)
ulat_lons for new co sumption and mmssmns,Regulator} (strength-be.en set at 95 grams of i20 2012 SFOE, 210 550
registered vehi- from new passenger cars ¢ enin kilometre, for light commer FEDRO
cles* lighttommercial vehicles 9 | vehicles au7 grams of GO
planned) . o
per kilometre. Vehicle impo
have to paymenaltyf the indi
vidually specified target is
met.
Mandatory lalfef carslis-
played at the pointaigsn
online configuratard in ad-
Promoteisibility of cars wit m";gg?é?ﬁ?:?gg ?gngll:)(']r:-
low average fuel consumpt : : ¥
o - Imple-  (litres per 100 kilomefZ&),
lowCQ emissionand high er L -
Energy labédr erav efficienc Infor- mented emissions (in grams of @D
new motor vehi- CQ ey Y mation, (strength-kilometregnd energy efficier 2003 SFOE  IEP IEP
cles* Raise awareness Ofm regulatory ening  clasof every passenger c:
light commercial vetiilgers lanned)Requirements the declarati
and ensure transparent ct P d .
- . of fuel consumption and C
tomer information s
emissions foars andight
commercial vehicles in advi
ing, sales documents and o
applications.
Voluntarinitiative by mineral
industry insteafla C@levy
on fossil motor fuels. Oblige
(i)to offset two millionries o
Offsebdf transport emissior Expired ca d_unng the first commitn .
. > Lo - period of the Kyoto Protoc Climate
CQ,  (ithrougruhding of mitigatic Voluntar (imple- (20082012) through inves Cent
Climate Cent* CH, projectsvithin Switzerlaand Y mented ; UG IVES -~ 5005 NAc  NAc
- . - agreemen . ments in domestic emissiot Founda-
NO  (ii)by use of international ¢ from 200¢ ducti ) ddii ]
bon credits. t0 2012) uction projects an _d_lpur- tion
chase a total d@rillion
international carbon credits
nanced by a surcharge of 0
Swiss &ncs per litre on mot
fuels.
Obligation for importers to ¢
part of the G@®missions fror
co. motor fuel use through inwi Founda-
Partial compens CH¢’ Imple- ments idomestic emission | tion for CI
tion of C&rﬁis-“ de Domestic mitigation project mented duction projectinanced by mate Pro
. ' compensatory measure (insRegulator (strength- surcharge on imported fuel: 2013 tection 1300 NEd
sions from moto HFCs, . - .
of a C@levy on motor fslel ening exceeding 0.@wss francper and Car-
fuel use PFCs, .
SR NE planned) I|tr§ Qf fuel. The share of C bon Off-
' emissions to be offset grad set, FOE!
increase(from 2 per cent ii
2014 to 20 per cent in 202
Charges applied to passen
and freight transport vehicle
more than 3.5 tonnes gro:
Reduction aBhsalpine roac weight, aiming at a shift of t
Heavy vehicle traffic, increase of transpc . Imple- alpire transport from road to FOCBS
charge ca rates on rail, limit increase Fiscal mented The level of the charge dep 2001 FOT 100 120
heavy vehicles on the roa on the distance driven, the
mum weight, and emissio
standards of the individual »
cle.
Tax reduction of 0.4 Swis
francs per litregesolinequiv- .
Mineral oil tax re alent for natugdsand lique- FOCB3in
. ; . ) collabora
duction on biofu Promotion tdw carbon motc  _. Imple- fied petroleum gas (LPG). ( : .
Ca Fiscal : ) 2008  tion with IEe IE®
els and natural fuels. mented plete tax exemption for bio FOEN an
gas* and otherenewabli certain SECO

(ecological and social) @ite
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compensated by increasing
rates on liquid fossil motor f
Limits for NMVOC emissior
Imple- motor vehicles, also leadinc

International ex-, . . .
Indirect Improvement of air qualit

haust gas regulz Regulaton 3 P .~ 1974 FEDRO 200 200
tions (NMVOE) ca througl®s abatement. mented reduction of indireckEMis
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. CQ emission targets for ne
CQemissions Zi(rjrl\mttil(?r? zigg?ses{gsls( Imole- aircraft designs from 2020,
standard for air- CQ p . - . Regulaton P inproduction aircraft from 2 2020 FOCA  NAf 250
from new andpnoduction ail mented

craft* and production -oft from
2028.
Emissions from internatior
civil aviation above 2020 le
will have to be offset by op

Imple- tors. Applicable standards

craft.

Carbon offsettin

and reduction

Carbon neutral growth of ir FOCA,

i \ f
sch_eme f(_)r_|mte_ ca national civil aviation as Of;ReguIator_ mented recormended practices are 20D FOEN NA NES
national civil avi -
tion (CORSIA) rently b_elng de_vglopgd_by
International Civil Aviation
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Coated soot particle emissi
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zgn&’](;lgglree?na};t_' Non Reduction of the number particle generation, cloud 1 : zgrg’c;g
. ) emitted soot particles@w Regulator Adopted mation and the optical proy 2023 Foca nNar Par
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tion fuelvith blending mand
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search to improve technolo
especially for renewable s
thetic fuels

Policies and measures marked with an asterisk (*) are incfuifedriedbergsojection.

»

o

The mitigation impact of tieegy label for new motor vehicles is included in the mitigation impaatiesibe @Qulations for newly registered ve

o

Total domestic reductions achieved by the Climate Cent Foundation during the first commit0d:2)) peaio® (2028 tonnes of.@Quivalents. T
ongoing mitigation impact of Climate Cent Foundation projects after 2012 is contained in the sitztiqlieatpensation of éissions from
motor fuel udd otal contribution of internationah cagldits acquired by the Climate Cent Foundation during the first commitmed® p2)iovd $ 20
million tonnes of &uivalents.

a

For 2025, the mitigation impact cannot yet be estimated, because thestiss®ns @Om motor fudle wifset by fuel importers of motaefualas
to bedefinedor the yeatseyond 2024.

®

Themitigation impaxdtthemineral oil tax reduction on biofuels and natural gas is included under the partial CQgreissation fodm motor fuel |
For 202@jomestic emission reduction projects that bring biofuels orathéenedlat estimatgtigation impact of about 500 thousand t@@es ¢

The mitigation impact of these policies and measures will develop after 2020.

@

The mitigamin impact tie C@emissions standard for aittaafbeen overruled by a much strongerasyléng frothecorona virygandemidn 2020,
CQemissions from international aviation departing Switzerlape:felebfD6é to the diffieestin estimating the future short to riexdiuoourse of
international civil aviation, no mitigation impact is currently available for 2025

>

There is no methodology yet to translate the reduction of soot number and mass emdgsiaisritgo CO

IE, included elsewhere; NA, not applicable

FOCBSSwis$-ederal Office for Customs and Border ;S€EDIRY, Swiss Federal Roads Office; FOCA, Swiss Federal Office of Civil Aviation;
Federal Office for the Environment; FOT: Swiss keeefal @hsport; SECO, Swiss State Secretariat for Economic Affairs; SFOE, Swiss Fec
Energy

4.4.2 CO:2emission regulations for newly registered vehicles

Because a voluntary agreement signed in 2002 by the Association of Swiss Automobilertntpagduce the specific
fuel consumption of firstime registration cars was insufficient, the Swiss Parliament amended th&cCib 2011 to
include CQ emissionregulationsfor newly registeed vehicles. The prescriptions haatered into forcén Juy 2012,
based on thesgulations in thé&uropean Union. In the first phase from 2012 through 2019, a fleet average target of 130
grams of CQ per kilometrewasapplied. In consequence, the fleet average emisdioew carsdecreasedrom 155
grams of CQper kilometre in 2011 to 138 grams of g&&rkilometre in 2019As of 1January 2020, targets of 95 grams
of CO, per kilometre for new passenger cars and of 147 grams gp@kilometre for light commercial vehiclésve
entered into effect as partibfe Energy Strategy 2050 (secti13.1). For new carsaverage fleet emissiorstoodat 124
grams per kilometren 202Q For new light commercial vehiclesmissionshavedecreased frord14 grams ofZO;, per
kilometre in 2011 to 176 grams in 2020. Most vehicle importers reached their individual. tahge®0O, emission
regulations for newly gistered vehicleare enforced by a sanction mechan(see als®ection4.1.2. Sanctions pged

by those importers with excess emissions amountéd&anillion Swiss francs for both vehicle categories in 2020. From
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2021 onward, the targets are translated to account for the change to téridwide Harmonised Light Vehicle Test
Procedurg118gramsof CO, per kilometre for cars, 186 grara§CO, per kilometrefor light commercial vehicles).

Planned strengthening

The thirdCO; Act i asrejected @ 13June 2021 would havencluded strengthene@mission reduction targets for new
cars,vansand feavyduty vehicles in line with theegulation of th&european UniorFor 2025 onwardthe Swiss Federal
Council still plans tofurther strengtherthe CO, targets for newcars and vanalong the lines of the Regulation (EU)
2019/631 of the European Uniohhe new versiomf thethird CO, Act thuscomprises targetdefined as a percentage
reduction from the 2021 starting poir(tadustrywide averagetarget levels according to th&orldwide Harmonised
Light Vehicle Test Proceduye(i) 15 per centreductionfor new cars and vans from 2025 onwa(id, 37.5 per cent
reduction for new cars as well as 3dr centeduction for new vans from 2030 onward.

Estimate of mitigation impact

The mitigation impact is estimated2it0 thousandonnes of CQequivalentgperyearin 2020and550 thousandonnes

of CO;, equivalentsper year in 202%Tab.19 and BR CTF table 3, see al§#-OF 2017. This mitigation impact is
calculated by comparing a scenario where the new vehicle #tais themplementedargetsfrom 2020onwardwith
only little delay to a scenario where only autonomous technological progress leads teralstyease of specificO;,
emissions. Due to ongoing fleet turnover, shieragemitigationimpact in the peéod from 2020 to 2030 amounts to16
thousandonnes ofCO; per yearNo estimate is available for thmitigation impact of the planned strengthening for the
years2025 and2030.

4.4.3 Energy label for new motor vehicles

Since 2003, the compulsory energy laf®l newly sold cardasinformed customers at the point of sale about fuel
consumptionspecific CQ emissionsand energy efficiencyThe energy label ensures transparency when buying a car
and serves to make the different drive technologies comparthlsolserves as the basis for calculating motor vehicle
tax in certain cantont classifies cars into one of seven energy efficiency classes from A to G usirig-wélkkel energy
consumption. Evaluation criteria are adapted at yearly intervals tavftdichnological development in the automotive
sector. The label as well as the customer information regulatiaves beerstrengthened from January 2020 onward.
Curb mass of new vehiclésnotconsidered any more for energy efficiertgssification while new car advertisements
and online configuratorBave to display the colour band efficiency ratiige customer information regulatiohave
beerextended to light commercial vehicl&arther strengthening is plannasl ofl January 2028 that the clasification
criteria are anchored to tl@&0, target values and the classification process will consider the uneven distribution of the
vehicle range across the different drivetrain technologibs.energy label supports the efforts with regard to the CO
emission regulations for newly registered vehicles (seetiérd.

Estimate of mitigation impact

The energy label for new motor vehicles is a purely informative measure for car buyers. An estimate from 2085 foun
positive impact on energy efficiency. However, there is no recent quantitative estimate. Surveys demonstrate that energy
efficiency and low fuel consumption are important criteria for the purchase of new cars and the energy label is known
among a majaty of car buyers. A positive overall impact on energy efficiency is expected. In any case, the mitigation
impact of the energy label for new motor vehicles is included in the mitigation impact of then@€3ion regulations

for newly registered vehicldsectiord.4.9), and, thus, reported dscluded elsewhefén Tab.19and BR CTF table 3.

4.4.4 Climate Cent

The firstCO, Act in 1999 (sectiort.2.2) did not contain &0, levy on motor fuels. Instead, tliederal government

entered into a voluntary agreement with the Climate Cent Foundation, a private sector initiative, in 2005. The agreement
contained the obligation to accouiot annual emission reductions of 3.2 million tonnes of, @Quivalents through
international carbon credits (CERs, ERUs) and 0.4 million tonnes eEG@valents through domestic emission reduc-

tion projects, respectively, during the period 200812. Theso-called&Climate Cenf setting a surcharge of 0.015 Swiss

francs per litre on motor fuels, whkesiedfrom October 2005 to August 2012.

As of 2013, the Climate Cent was replaced by the legally binding obligation for importers of fossil motor foefs to ¢

pensate part of the emissions linked to fossil motor fuel use (sectidi). Excess revenues amoingf to 150 million
Swiss franc$ collected by the Cihate Cent Foundation until 2012are to be used byéifoundation for the acquisition
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of international carbon credits. These will be handed over tBwhgsgovernment to meet obligations under the interna-
tional climate regime, as detailed in an agreement between the Climate Cent Foundationfeaerdahgovernment
(Climate Cent Foundation and Swiss Confederatii3.

Estimate of mitigation impact

The Climate Cent was implemented from 2005 to 2012. The ongoing mitigation impact of projects of the Climate Cent
Foundation after 2012 is contained in thbseguentmeasure partial compensation of £&nissions from motor fuel

use (sectiom.4.5. During the first commitment period of the Kyoto Protocol (2AQ®BL2), the international carbon
credits acquired by th€limate Cent Foundation accounted for 16.0 million tonnes of &fivalents, while domestic
reductions achieved by the Climate Cent Foundation during the same time period accountadifar2ténnes of CQ
equivalentsClimate Cent Foundatiqr2013. As theClimate Cent has expired, the mitigation impact for 2020 is indicated
asot applicabléin Tab.19and BR CTF table 3.

4.4.5 Partial compensationof CO2 emissions from motor fuel use

Since2014, fossil fuel importershave beerbound to offset part (at most 40 per cent) of the €Aissions from motor
fuels sold in Switzerlandhrough investments in domestic emission reduction profestsd The offset is financed by a
surcharge on imported fuels which shalt egceed 0.05 Swiss francs per litre of fuel. The Swiss Federal Council deter-
mined the share of G@missions from motor fuels to be offset by fuel importeithin Switzerlandas follows:

Two per cent in 20542015;

Five per cent in 201&017;

Eight per cat in 2018 2019;

= =2 =4 =2

Tenper cent in 2020;
1 12 per cent ir2021.

As of 2022, the share &fO, emissions from motor fuels to be offset by fuel importers within Switzerland shall be at least
15 per cent. The total share, to be reach by mefemmission reductioprojects within Switzerland and abroad, shall be:

1 17 per centin 2022
1 20 per centin 2023
1 23 per cent as of 2024

The revenues and climate change abatement measures are managed by the Foundation for GotiateaPibCarbon
Offset (KIiK), the follow-up organisation to the Climate Cent Foundafeee sectiod.4.4). By the end of 2015, KIiK
has beebudgeting for the compensation of a cumulative total of 6.5 million tonnes pé@Qvalents for the years 2013
to 2020, ahieved by national projects and programmes, as well as the purchase of eligible domestic carbdfligtedits (
2016. The budget estimate corresponds to a surcharge of 0.01 to 0.02 Swiss francs per litre of fossil motor fuel.

For domestic emission reduati projects in order to fulfil the mandatory compensation of @@issions from motor

fuel use, the Swiss Federal Office for the Environment may issue tradable attestations. Domestic emission reduction
projects must be registered in advance and the emisséluctions achieved must be accounted for annually in a moni-
toring report. Attestations can only be issued for voluntary measures that go beyond legal requirenteataranoot
alreadysupportedotherwise. Those with compensation obligations camatritdomestic emission reduction projects
themselves in a slightly different forni but cannot receive attestations for them. Domestic emission reduction projects
cover a variety of different technological areas such as energy efficiency on the supplgnaand side, renewable
energy, fuel switch, transport, avoidance of emissions of QD and Fgases, biological sequestration, and others. A
detailed list of domestic emission reduction projects in these various technological areas is availabelositthef the
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Swiss Federal Office for the Environm&hivhere the expected and actual emission reductions from currently registered
domestic emission reduction projects are presented ad'well

Planned strengthening

It is planned to continue and strengittbe partial compensation of @@missions from motor fuel use in the framework

of the third CQ Act (4.2.4). The proposal by the Swiss Federal Council contains the following cornerstotias Siyiss
FederalCouncil determingthe share of C@emissions from motor fuels to be offset by fuel importers at a maximum of
90 per centand (ii)the Swiss Federal Counc@ndetermineashare of emissions to be compensated domestiddiby.
maximum permissible priceurcharge that fuel importers are allowed to pass on to consshetaotexceedfive
centimes per litreAdditionally, asingle measure is now to ensure the admixture of renewable fuels. Instead of indirectly
via CO, compensation in combination with taslief (as under the current legislatiorijiel importers are to be directly
obliged to reduce a certain percentag€€6k emissions from transport by placing renewable fuels on the market. The
SwissFederal Council is to determine thusoportionwithin a range ofive to tenpercent.

Estimate of mitigation impact

For 2020, the Swiss Federal Office for the Environment has issued attestations correspaoaloling1t300 thousand
tonnes of CQequivalentsThree quartersf this mitigationimpact comes &rm threeprojects thaeither increasearbon
fixation in longliving harvested wood products @romote the use of biogenic fuelor 2025, the mitigation impact
cannot yet be estimated, because the share efe@isions from motor fuels to be offset foxel importers of motor
fuelsremains to balefinedfor the yearseyond 2024. Nevertheless, the mitigation impact is considered to increase
substantially in future yeafsvith likely a substantial share achieved abroddpending on the pending finaloii@on on

the share of C@emissions from motor fuels to be offset by importers of motor fuels. Aoggy, in Tab.19and in BR

CTF table3, the mitigation impact of the partiebmpensatiof CO, emissions frommotor fuel use indicated 4s300
thousandonnes of C@equivalents for 2020 and ot estimatedifor 2025.

4.4.6 Heavy vehicle charge

Switzerlands freight transport policy is based on Arti8é of the Federal Constitution of the Swiss Confederation (as
amended in 1994) which requires transalpine freight transport to be shifted from road to rail. This goal is to be reached
by the secalled heavy vehicle charge, in combination with measures to improve competitiveness of international rail
transport. Since@01, passenger and freight transport vehicles of more than 3.5 tonnes of groséaveidigeicharged

a fee calculated according to three criteria:Kilometres travelled on Swiss roads, (i@hicle specific maximum author-

ised gross weight, and (iipollutants according to EURO classes. The heavy vehicle charge was implemented in three
stagedetween 2001 and 2008, accompanied by increasing permissible maximum weight for trucks (40 tonnes instead of
28 tonnes). As of July 2021, the charge has bemrased, depeling on the vehicle class (EURD EUROS5 currently

at 3.10 Swiss francs per hundred tonne kilometres, and B&JRRCcurrentlyat 2.28 Swiss francs per hundred tonne
kilometre$?). Heavy vehicles with electric or hydrogen drive are currestlgmpt from the fee€nethird of net revenue

goes to the cantonghich use their allocation mainly to meet their share of the uncovered road transpoftwosgtsrds

of net revenue goes to the federal governmdrith uses its share primarily to finamajor public transport projects

such aghe rew transalpine raiinks, thelinks to the European higépeed networlas well as for theail noise control
programme

Estimate of mitigation impact

The feehasprompted a significant renewal of the truckeft in the year before its introduction. This was due to the fact

that the charge depends on the maximum weight and on emissions standards of the individual vehicle. The heavy vehicle
charge results in a positive overall environmental balance, in parttbalaks to reduced emissions of air pollutants and
greenhouse gases from road freight transport. According to model calculations for the ye&ARIB@BQ7), air quality

has improved by 10 per cent (particle emissions) and 14 per cent (nitrogen addpsitively. C@emissions have
decreased by six per cent compared to a scenario without the introduction of the heavy vehicle charge (and with a weight

40 https://www.baddmin.ch/bafu/de/home/themen/klima/fachinformationen/verminderungsmassnahmen/kompensatignfjgateliggistrierte

41 https://www.bafu.admin.ch/bafu/de/home/themen/klima/fachinformationen/verminderungsmassnahmen/kompensation/inland/wirkung.htm

42 https://www.ezv.admin.ch/ezv/de/home/infémmetidtranspereéisedokumertrassenabgaben/schwerverkehrsabtataemdpsva/lsva--
allgemeinestarife.html
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limit of 28 tonnes). In the absence of more recent estimates, it is assumed that the heavy eebetaspersistently

ledi and will continue to lead to a reduction of C®emissions from road freight transport by six per cent compared to
a scenario without its introductioApplication of theseassumptiongo the (reported or projectedd@missionsof road
freight transporsuggests a mitigation impact of the heavy vehicle chargéaft 10¢housand tonnes of Gan 2020
andof about120thousand tonnes of G@n 2025(Tab.19and BR CTF tabl8).

4.4.7 Mineral oil tax reduction on biofuels and natural gas

A mineral oil tax isustally levied on sales of mineral oils (see secfd8). On1 July 2008, ammendmento the Mineral

Oil Tax Act entered into forcgroviding tax incentivegor low carbon fuels. A tax reduction of 0.4 Swiss francs per litre
of gasolineequivalenthas beegranted for natutagasand liquefied petroleum ga€omplete tax exemptiarior biogas
and otherenewablduelshave beemgrantedif certain criteria arenet. In March 2014, the Swiss Parliament decided to
tighten these criteria by amending the Mineral Oil Tax Act as well as the Environment Protecti@mnéetthen, e
ecological criteridhave been(i) a minimum of 40 per cent greenhouse gas redubtised on life cycle analysis (LCA),
(i) a net environmental burden not significantly exceeding the one of fossil fuels, atiek @)ltivation of biofuels must
not endanger biodiversity, in particular rainforests. Minimum requirements for sociallyptalsleeproduction conditions
have been(i) social legislation applicable at the production location of raw nadéesnd fuels is respected, @ least
the fundamental conventions of the International Labour Organisation (ILO) are compliednt(ii) cultivation of
biofuels has to be realised on legally acedisoils. Tax revenue losses have lmmmterbalancedly increasing tax rates
on liquid fossil motor fuels. In contrast to other countries, Switzerland has no quotas for bibfigefaineraloil tax
reduction on biofuels and natural geasextendeduntil 2024 following a decision bthe Swisarliament

Planned strengthening

The Swiss Federal Council proposadhenew version of the third CQAct thatthe CQ reduction potential of biofug
shall be exploiteavith a mandatoryquota Importers of motor fuels shall be boundréaluceat leasffive per centand a
maximum of ten pecentof their emissions by bringing biofuels on the market. At the same tiraenineral oil tax
reduction on ofuels and natural gas shall be extended until the end of 2030

Estimate of mitigation impact

Current activites that bring biofuels on the market are all registeredbatestic emission reduction proje¢see also
sections4.4.4and4.4.5. Based on the corresponding monitoring regértee mitigation impact of the mineral oil tax
reduction on biofuels is estimated aiout500 thousand tonnes €@fO,, corresponding to abotibur per cent of the
emissions of the transport secimalues for 2020)However, because this mitigation impact is already included under
the partial compensation a£O, emissions from motor fuel ugeection4.4.5, the mitigation impact of the imeral oil

tax reduction on biofuels and natural gaseported agincluded elsewhefdn Tab.19 and BR CTF table 8or both,
2020and 2025Tab.19and BR CTF tabl8).

4.4.8 International exhaust gas regulations (NMVOC)

At the beginning of the 1970s, the first exhaust gas regulatians beerintroduced in SwitzerlandVith the goal of

limiting emissions ofir pollutants (such as CO, NMVOC, NOx, etc.) from vehicles anchinadges, numerous subse-

guent regulations have followed. Since 1995, Switzerland has harmonised its standards with those of the European Union,
replacing national regulations with the corresponding directifélse European Uniorand adopting the datesrftheir

entry into force* The regulation$ave led tostrongly decreasingmissions ofir pollutants e.g. thanks to the imple-
mentation of the threway catalytic converteindirect CQ emissions have decreased in concert.

Estimate of mitigation impact

In 1990, theemission®f NMVOC of road traffic amounted t@bout 10@housand tonnes. In 2020, emissions of NMVOC

of road traffichave droppedto below 10 thousand tonnes of NMVQ@&nd are projected to continue to decrease up to
2025 and beyondwithout neasures since 1990, it is assumed that the emission factors would have remained constant,

43 See projectsted undénttps://www.bafu.admin.ch/bafu/de/home/themen/klima/fachinformationenfiassiatenemdsompensation/inland/regis-
trierteprojekte/3.html

44 See the following website far detailabout the regulations in plates://www.bafu.admin.ch/bafu/de/home/themen/luft/fachinformationen/massnah-
menzurluftreinhaltung/massnahmetuftreinhaltudgpimstrassenverkehr.html
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resulting in emissions @&fround D thousand tonned BIMVOC in 2020and 2025 Loweringemissionof NMVOC by

60 thousand tonnes resultsciorrespondingpweremissons ofindirect CQ. By 2020and 2025the estimated greenhouse
gas mitigation impact is about 200 thousand tonnes of(Té&b.19 and BR CTF table 3), based on a carbon content of
NMVOC of 90 per cent for emissisrirom combustion engines (diesdland gasoline mostly contain hydrocarbons and
have a very low content of oxygen, sulphur, nitrogen .&tc.)

4.4.9 CO2emissions standard for aircraft

Switzerland helped in the process for the adoption of the firse@i3sians standard for civil aircraft by the International
Civil Aviation Organisation, which is the wodsl first global design certification standard governing. @@issions. In
Switzerland, the standaislapplicable to Swiss registered new relevant aircypft tlesigns from 2020. It will also apply
to relevant aircraft type designs already in production as of 2023. Thpseduction aircraft which by 2028 do not meet
the standard will no longer be able to be produced unless their designs are sufficigiftdmo

Estimate of mitigation impact

Because the C{emissions standard for aircraft will develop its mitigation impact after 2020, the mitigation impact for
2020 is reported amot applicabléin Tab.19and BRCTF table 3The 2@5 impact is estimated as 26®usandonnes

of CO, equivalentsThe amount will strongly depend aecelerated phasmut of older aircraftrestructuring and the rate

of recovery from theorona virugpandemic.

4.4.10Carbon offsetting and reduction scheme for international civil aviation (CORSIA)

In 2017 the International Civil Aviation Organisation assembly decided to introduce tta&lled carbon offsetting and
reduction scheme for internatior@Vil aviation (CORSIA). Under this scherntige CQ emissions of interational air
transport which eseed the levels of the yea®19will have to be offset by the air traffic operators. Already in 2017,
Switzerland has announced its willingness to participate in the scheme together withother 48ember states of the
European CiW Aviation Conference. Applicable standards and recommended practices for the schierfereeewhich
includes the standards for eligible @@ mpensation projects and eligible renewable fuels (sustainable avistiomvith
fossil carbon reduction based lifie-cycle emissions standard3he pilot phasewith more than 100 participating coun-
triesincluding Switzerlandhas started.

Estimate of mitigation impact

Emissions of international civil aviation activities erding2019levels covered by the scheme will be offset (carbon
neutral growth on the basis2019. As the pilot phase stadin 2020, the mitigation impact of this measure will develop
after 2020 and is reported, for 2020,Gast applicabléin Tab.19 and BR CTF tabl&. In 2020, the C@emissions for
international flights departing Switzerland fell by g&r centdue hecorona virugpandemicln consequence, neof the
remaining CQ@emissions in 2020 was ogensatedT he corona virugpandemic had an emission reduction effect which
surpassed any planned markased reduction measuf2ue to the difficulties in estimating the futwshortto medium
term course of internationaivil aviation, no mitigation inpact is currently available for 202%ab.19 and BR CTF
table3 thus indicatenot estimated.

4.4.11Non-volatile particle matter emission regulation for aircraft engines

Switzerland has been a main contributor todbeelopment of the first global regulation for ultrafine particle emissions
from aircraft en@nes, which is applicable worldwide since 2020. The regulation was introduced not only with a view to
address health impacts but also to reduce ultrafine soosiemssduring cruise substantially. These emissions are an
important trigger for aviation ne@0O;, climate impacts. Frorf023, new engine types wilhve to meet regulatory limits,
which are approximately 3@er centmore stringent than for currentprodudion engines.

45 |n the greenhouse gas inventoryxittagion factors used to calculaterii€sions from road traffic are assumed to be 100 per cent. Accordingly, indi-
rect C@emissions resulting from the atmospheric oxidation of NMVOCs are already includedemissiatiett (D@3 case (seeosekp.4for
more details). The values related to indirenti€Xibns provided in cha@#ed chaptér(sectiord.3.§ strictly avoiduable counting.
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Estimate of mitigation impact

There is currently no method available for convertifigmate impactingarticle cruise emissions into G@quivalents.
Emissions reduction potentials depend on fleet renewal but roughlypar2@&ntreductionin the number of emitted
particles in 2025 seems to be possibédative to fuel consumption)

4.4.12 Sustainable aviation fuelpolicy

In the framework of the new version of the third £A&2t, it is planned tantroduce asustainable aviation fuddlending
mandae for aviation fuel suppliers, in coordination with the ReFuel programme in the European Staidimg in 2025,

the aviation fuel made available should contain two per cent of sustainable aviatiavitfudtjs share increasing over
time. Furthermore it is planned to support research fechnology improvements and upscale of plants which produce
the most environmentally sustainabliationfuels in the longer term.

Estimate of mitigation impact

The amount oBustainable aviation fuddlending will be limited by the amount of acceptable market distorfitue to
higher fuel price)and the availability of fuels meeting the sustainability critdfidhe measure isuccessfully imple-
mentedaround two per cerdf fossil CQ emissions from bunker fueiscorresponding to abod0O0 thousand tonnes of
CO; 7 could be avoided at the beginning of the meafuye€025) Technically, up to 5@er cenf sustainable aviation
fuel blend is possible to be used with the current aircraft fleet.

4.4.13Further relevant measures

This section provides a brief overview of further measures with limited direct impact on greenhouse gas emission levels,
e.g. measures that may indirectly contribute to climate policy goals (e.g. by reducing precursor gas emissions) and
measures foussing on nogreenhouse gas emissions that may have favourable side effects on climate change mitigation.

Further measures to promote rail transport

With the opening of the Ceneri Base Tunnel and the commissioning of thenéer corridor, the projediew Rail
Linksthrough the Alps has been completed in 2020. Howemamp-up phase is stiheededeforethe new infrastruc-

ture is fully operationahndthe new productivity and modal shift potentiain fully be exploitedThe modernisation of

the acess routes in neighbouring countries is behind schedule, so that favourable production conditions for rail freight
transport are not yet available along the entire reotith rail corridor. By building the three new base tunnels and by
upgrading the accegoutes, Switzerland has managed to bring the north and south of the ¢camtmell as Europe

closer together. Journey times between north and south are reduced by up to one hour for passengers, whilst the flat link
increases raib environmentallfriendly credentials for freight traffic.

Various accompanying measures on the road and rail side are applied at different points in the value chain of freight
transport. Without the central instruments (the heavy vehicle charge and the project Newkedhrbingh the Alps)

and the accompanying measures, an additional 800,000 heavy goods vehicles would crossrit@wvitiperlandevery

year.

The land transport agreement between Switzerland and the European Union secures the Swiss policy and tlie modal sh
efforts in the European context. The European Union respects the Swiss policy objectives and the necessary measures
taken (in particular the heavy vehicle charge).

Switzerland is strongly committed to further simplify and strengthen 4rosser rail tansport. This goal is pursued by
reducing obstacles and dismantling existing national requirements. The work to implement the technical pilldt of the 4
European Union railway package has been launched. Switzerland is involved in the Netbani#atise to promote
international passenger rail transport within the framework of a European platform created for this purpose. The Swiss
focus lies on improving custonyniendly international ticketing and contributing its experience in the planning of sup-
ply-oriented interval timetables and instruments of train path protection to strength@matheEuropeExpress 2.0

initiative, which was launcheid 2020 as part of Germaég/Presidency of the Council of the European Union.
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Greenhouse gagmissions frommarine bunker fuels

As a landlocked country, Switzerland operates only a small fleet of ships at the international level. Consgrpemly,

house gasmissions from marine bunker fuels are negligible Tsd®4) and only include emissions from fuel sold within

the borders of Switzerland for international transport on the Lake Geneva, Lake Carestdrtbe Rhine. Nevertheless,

in the framework of its membership to the International Maritime Organisation (IB@i}zerland supports the intro-
duction and further strengthening of obligations to reduce greenhouse gas emissions from international navigation. Swit-
zerland ratifies, as a basic principle, all environmentally relevant international agreements retderdational navi-

gation and implements them, as required, in domestic legislation. On the basis of Article 9 of the Maritime Navigation
Act, the compliance with international agreements and domestic legislation is enforced by inspections by the Swiss Mar-
itime Navigation Office or bjts recognised organisatians

Air pollution control measures at cantonal and communal level

The cantons are in charge of the implementation of the Ordinance on Air Pollution Control. Within the transport sector,
the most impdant measures include speed reduction in city areas, parking space management and programmes for re-
newing bus fleets (installation of CRT particle filters). The annual cantonal motor vehicle tax depends on different pa-
rameters such as vehicle weight andiee capacity, which provides an incentive to buy and use cars that are more fuel
efficient. Moreover, many cantons have adopted rebate and feebate regimes for cars, based on criteria such as the energy
label category, fuel or drivetrain type, and spedii@, emissions.

Euro emission standards

Switzerland is following the European path of reducing air pollutants,(N@methane hydrocarbons, total hydrocar-
bons, CO, and particulate matter) by introducing stricter Euro emissions standards for new. &hade2015, the Euro

6/VI standarchas beemandatory for new vehicles. With regard to reducing particulate matter and diesel soot emissions,
particle filter trap systems have been introduced for various types of vehicles.

Gothenburg Protocol

In 2005, Svitzerland ratified the Gothenburg Protocol to abate acidification, eutrophication and 4geahdzone (un-

der the Geneva Convention on Leramge Transboundary Air Pollution within the framework of theited Nations
Economic Commission for Europe). Thaplementation of this protocol and compliance with the prescribed national
emission ceilings contributes to the reduction of ozone and secondary particulate precursors. It also contributes to avoid-
ing emissions of indirect greenhouse gases. Up to tisemreSwitzerland fulfilled the different commitments which are
included. The Gothenburg Protocol was revised in 2012 and the amended phattoeén in force since 2019. The
revised version also addresses particulate matter (PM2.5) and black cacootailts national emission reduction com-
mitments for sulphur dioxide, nitrogen oxides, ammonia, volatile organic compounds and particulate matter for 2020 and
to be maintained beyond. The obligations of the Gothenburg Protocol include the applicat&tragbbable techniques

and emission limit values for various industrial and mobile sources, as well as for combustion installagicaltdre.
Theimplementation of ta GothenburgProtocol createbenefits forhuman healthecosystems (air, watemiks, vegeta-

tion) and materials, i.e. the impacts are thus not limited to the transport gexxtording to the submission 2022 of the
emission data for 2020, it appears that Switzerland achieved the targeted national emission reduction commitments.

4.5 Industrial processes and product use

4.5.1 Overview

Most greenhouse gas reduction policies and measures in the industry sector are implemented undécthbadiarget
CO, emissions from fossil fuel use. These policies and measures are presented togetheronggstbectoral policies
and measures (sectidr?). The main instruments affecting greenhouse gas emissions from industrytiaeeG) levy

on heating and process fuels (sectdb.H, (ii) the emissions trading scheme (sect#B.§, and (iii)the negotiated
reduction commitments (for exemption from the €yy) (sectior.2.7).

However, emissions of-§ases and precursor gasesich as NMVOCS are not tackled by the G@.ct. Instead, specific

policies and measures have been developed on the basis of the Environmental Protection Act and specified in the Ordi-
nance on Cheimal Risk Reduction§wiss Confederatigr20053, the Ordinance on Air Pollution Contrdb\iss Con-
federation 1985, as well as in the Ordinance on the Incentive Tax on Volatile Organic Comp@&wids Confederation

1997. NMVOCs are used as solventsnamerous industries, are contained in many products such as paints, varnishes
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and various cleaning solutions, and are emitted by industrial processes, product use and by incomplete fuel combustion.
If these compounds become airborne, they contribute tiiegevith nitrogen dioxide) to the excessive formation of
groundlevel ozone (summer smog). In addition, NMVOCs oxidise in the atmosphere within days and are, thus, a source
of indirect CQ emissions. In order to reduce NMVOC emissions, Switzerland hes plolicies and measures in place:

() the international exhaust gas regulations for motor vehicles, which are fully implemented in Swiss regulations and
where Switzerland is highly involved in the development (reported under the transport sectorj@ed.dedt (i) the
Ordinance on Air Pollution Control for stationary sources (se@idr, and (iii)the NMVOC incentive fee to reduce

diffuse emissions of NMVOCs (secti@h5.4). Regarding the reduction ofdgas emissions, provisions relating to sub-
stances stable in the atmosphere (HFCs, PFGsa8# NE) are in place (sectioh.5.2.

The policies and measures of the industrial processes and product use sector are summiais20 and detailed in
the following sections.

Tab. 20> Summary of policies and measures inrttlastry sectarThe sector affected @adustry/industrial processéfer all policie
and measures presented in taikle

Estimate of miti-

Green- Imple- L
Name of policy house Objective and/or Type of S_tatus of . - Stgrt year menting gation |mpgct
L . imple- Brief description of imple . (not cumulative,
or measure gas(es) activity affected instrument . .~ entityor . ktCQeq)
affected mentation mentation " oI q
2020 2025
Reduction gonsumptiand Regulationsglating to, inter
Provisions relati emissions ofgasesThe re- Imple- alia, refrigerants, aerosol
to substances si Al duction in consumption airnr mented pensers, plastic foams, sol\ FOEN
ble in the atmos Fgases meet the phasiewn schedul Regulator (strength-  containing PFCs, HFCs ¢ 2003 canton’s 1113b 1566
phere (HFCs, for Switzerland under the K ening HFEs, extinguishing agents
PFCs, S&ENR)* Amendment of the Montre planned) Skin electrical distributiol
Protocol. equipment.
Limits for NMVOC emissior
Ordinance on Ailndirect  Improvement of air qualit Regulator Imple-  stationary installations, al: 1086 FOEN, IEc IEc

Pollution Contto CQ through €abatement. mented leading to a reduction of inc cantons
CQ emissions.

Markebased instrument to

NMVOC incentit Indirect  Improvement of air qualit Economic Imple- duce NMVOC emissions, ¢

fee* CO, through €abatement. mented leading to a reduction of inc
CQ emissions.

N:Ogenerated as apduct

must be convertiedaccord-

2000 FOCBS 380 380

Obligations in re . -
. . Reduction 66O emissionas :
lation to chemici NO  byproduct in the manufactu Regulator Imple-  ance with the state of the

conversion pro- chemicalubstances mented provided this is technically
cessegNO) * ' operationallgdsible and ecc
nomically viable.

a Policies and measures marked with an asterisk (*) are incuiledrindber@sojection.

202 FOEN NA 550

b Valuedy gas 5 5
2020: HFGS 1,06kt CGeq, PFCE 2 kt C@q, Skand NFC 69kt CGeq
2025: HFQs 1,46%t CGeq, PFCE 9kt CQeq, SFand NEC 88kt CGeq

¢ The estimate of mitigation impact is included dib&f@@incentivedee

IE, included elsewhere
FOCBSSwis$-ederal Office for Customs and Border;$€@EftySwiss Federal Offictné Environment

4.5.2 Provisions relating to substances stable in the atmosphere (HFCs, PFCs s 3IRF3)

The three main lines of action in the area-gfdses are: (ifp limit the use of these substances to those applications where
there is no alternativat the current state of technolgdyi) when such substances are used, to reduce emissions as far as
possible, and (iiiwhere feasible, to engage in voluntary binding agreements with industry.

F-gases are regulated in the Ordinance on Chemical Risk Raducider the name dbubstances stable in the atmos-
pherd including fluorinated substances, such as HFCs, PFGs,N&& and HFES(Swiss Confederatiqr20053. In
particular, AnnexL.5 of the Ordinance on Chemical Risk Reductimmtains general provisis to control their use and
emissions, labelling requirements for containers and switchgadr licensing scheme for the import and export of
HFCs (to fulfil Switzerlan@ obligations under the Kigali Amendment to the Montreal ProfoEakther proviens on
specific uses of fgases are covered in other annexes oftttinance on Chemical Risk Reducti@ee below).
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Refrigerants

Emissions of refrigerants from stationary equipment dominate tagjakfemissions. Therefore, the regulations in Annex
2.10of the Ordinance on Chemical Risk Reductmnst importantly aim at reducing emissions from such stationary
equipment. Further provisions are in place to regulate appliances working-gétbeE as refrigerants.

Refrigerants containing-gases have beeagulated since 200 2004, the placing on the market of stationary equip-

ment containing more than three kilograms afdses has been subjected to a permit, being contingent on the conditions
that no alternative at the current state of technology waitaile and emissions were reduced as far as possible. In 2012,
provisions were added that limit refrigerant charges in certain types of equipment. In 2013, a partial ban has replaced the
permit mentioned above. This ban applies to the placing on thetroédartain types of stationary equipment containing
F-gases, depending on the cooling capacity, the global warming potential of the refrigerant, and the sector of use. The
ban has been tightened twice, in 2015 and 2019, respectively. In 2019, adgitorestriction to the servicing of sta-

tionary equipment with refrigerants with a high global warming potential has been introduced, along with additional bans
on certain types of appliances operating witbadSeswvhere state of technology alternatives available. The state of
technology is published and updated regularly after consulting with the sectors contereedure the transparency

and proportionality of the relatively complex system, several technical guidelines relating to the relevalaggand

to the implementation of the various measures to improve confinement have been developed in collaboration with can-
tonal authorities and the sect@oncerned.

Aerosol dispensers

In the area of aerosol dispensers, emissionsgd#des (mainly HFGsre limited by restrictions on use in Annex 2df2

the Ordinance on Chemical Risk Reductigpplications for which exemptions are inevitable are medical and pharma-
ceutical applications, in particular metered dose inhalers. For other applicationdhasersubstances may be required,

e.g. for safety reasons, the state of technology is changing rapidly, and it seems more appropriate to use the option of
granting temporary exemptions based on individual technically justified requests.

Plastic foams

The measures currently implemented in Switzerland with regard to plastic foams (such as restrictions on their use in
Annex 2.90of the Ordinance on Chemical Risk Reductard further provisions for their disposal by incineration and
recycling) limit emissions foF-gases from those foams:dgases (mainly HFCs) may only be used in plastic insulating
foams and under severe restraintsif ifyey offer significant advantages in thermal insulating efficiency in case of spatial
constraints and (iivhere norflammablity is required, in agreement with the current state of technology. Rapidly ad-
vancing technology requires that the state of technology and application criteria need to be clarified in guidelines devel-
oped and updated in collaboration with the producedspaiaofessional users, as well as with the cantonal enforcement
authorities.

Solvents containing HFCs, PFCs or HFEs

The use of solvents containing HFCs, PFCs or HFEs is currently restricted in Anraxtie30rdinance on Chemical

Risk Reductiorto surfacdreatment installations with specific technical characteristics to reduce emissions. Exemptions
can be given to further uses (in practice almost exclusively within the electronic and precision industry), in cases where
sound alternative technology is ratailable. To reduce emissions, consumer goods containing such solvents have been
banned.

Extinguishing agents
Since 1996, the supply and import of extinguishing agents madegya$és and of appliances or stationary equipment

containing such agents arenbed (Annex 2.1Df the Ordinance on Chemical Risk Reducliodowever, temporary
exemptions are granted in cases where no viable alternatives are available.
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SFKsin electrical distribution equipment

The use of S&is only authorised in particle accelera@nd electrical equipment that operates at more than one kilovolt,
whose gas compartment is hermetically sealed or constantly monitored. The emissionsah$iis sector are gov-
erned by a voluntary agreement established in 2002 by thevbitgige irdustry, which was updated in 2014 and 2620
The maximum amount of annual emissions agneasi4.5 tonnes until 2012, decreasing to 3.65 tonnes in 2020 and to
1.35 tonnes thereafter. Further, recovery of fBfm decommissioned equipment must be guaranteed

Other application sectors

The use of PFCs and & tyres, insulating windows and sport shoes is banned since 20038s $ffotecting gas in
magnesium and aluminium smelting was banned after 31 December 2016. Other uses can be authorised temporarily upo
request if it is shown that there is no environmentally superior alternative and that emission levels are kept to a minimum
according to the best available techniques.

Furthermore, under Anndxof the Ordinance concerning Lists Regarding the MovemehVadte, waste containing
HFCs counts as special waste. Thus, the movement of such waste is controlled, and it must be treated by licensed enter-
prises in an environmentally sound manner.

Planned strengthening

In order to fulfil Switzerlané obligations uner the Montreal Protocol and its Kigali Amendment (in particular the phase
down of HFC consumption to 15 per cent of its baseline until the year 2036), the Ordinance on Chemical Risk Reduction
is expected to be revised regularly with a view to furtheriotisty the uses of HFC, where the evolving state of technol-

ogy provides new alternatives.

Estimate of mitigation impact

For estimating the mitigation impact, emission scenarios were calculated with and without existing policies and measures
(see sectiod.3.2 Carbotech 2020. The emission scenarios cover metal production, electrical equipment, refrigerants,
solvents, aerosols, foam blowing, electrical equipment, and others. The dominating sector is refrigenatiibuting

roughly 80 per cent in tot& O, equivalent emissions of substances stable in the atmosphere. Input data for projecting
the development of this key sector are the statistics available on currently installed stationary equipment, as-well as
sumptions on future market growth and leakage rates during operation and disposal. As sretiwBlmand BR CTF

table 3, the emission modelling suggests a total mitigation impdgt 18 thousandonnes of CQ@equivalents by 2020
and1,566 thousand tonnes of G@quivalents by 202ee alsd ab.28 andFig. 67).

4.5.3 Ordinance on Air Pollution Control

The Ordinance on Air PollutioControl is based on the Environmental Protection Actrersdbeerin forcesincel1986.

It containsi beside other prescriptiofisemission limits for NMVOCs for stationary installations. It also prescribes that
emissions shall be captured as fully andlase to the source as possible and shall be removed in such a way as to prevent
excessive ambient air pollution levels. Furthermore, it gives the possibility to the authorities to limit emissions preven-
tively as far as technically and operationally feessiand economically acceptable.

Estimate of mitigation impact

The estimate of mitigation impact is included under the NMVOC incentive fee (sécial, and, thus, reported as
dncluded elsewhere@n Tab.20and BR CTF table 3.

4.5.4 NMVOC incentive fee

The NMVOC incentive fee is defined in the Ordinance on the Incentive Tax of Volatile Organic Compounds, which is
based on the Environmental Protection,Aetd whichhas ber in forcesince1997. The incentive fee has been levied
since 1January 2000, amounting to two Swiss francs per kilogram of NMVOC emitted into the air. Sincéh2dea

has beerhree Swiss francs per kilogram of NMVOC. As a matk@sed instrument ithe field of environmental pro-
tection, it creates a financial incentive to further reduce NMVOC emissions.

46 https://www.bafu.admin.ch/bafu/en/home/topics/clspataéligts/reductimeasures/sectagreements/agreemsfiothtml
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Estimate of mitigation impact

As in Switzerlands last submission, the mitigation impact is estimateskd on a hypothetical scenario using realiact

data and keeping the emission factors constant from 1990 onwards. The determined reduction of about 173 thousand
tonnes of @nthropogenicNMVOC emissions results from the combined impact of the Ordinance on Air Pollution Con-

trol (4.5.3 and the NMVOC incentive feélsing a carbon content of NMVOC of 60 per cehg greenhouse gas miti-

gation impact due to the reduction of indirect G@mission$’T is about380 thousand tonnes of G@quivalentsn

2020 and2025

4.5.5 Obligations in relation to chemical conversion processebl{O)

Since 1January2022,N.0O hasnewly beerregulated under the Ordinance on Chemical Risk Reducsais§ Confed-
eration, 20053. This means that compasién the chemical industrigave to avoid theiN,O emissions by technical
meansAccording to Annex 1.5Number9, paragrapl2) of the Ordinance on Chemical Risk Reductiamy facility that
produces chemical substances such as nitric acid, caprolactam, nicotinic acid (niacin) &gOwishbyprodict must

convert itin accordance with the state of the art provided this is technically and operationally feasible and economically
viable. This amendment to th@rdinance orChemical Risk Reduction is the politicahd legislativeresponse to the
discovey of a previously unknown source BFO from the niacin production processaapecificchemicalplant

Estimate of mitigation impact

First experiences with theatalystinstalledat the respective chemical plantthe course o2021lindicatethat abou©98
per cent ofN.O emissions can be avoidechrrespondingo about 550 thousand tonnes@®, equivalentgper year
Accordingly,in Tab.20and in BR CTF tabl8, the mitigation impact of thebligation in relatio to chemical conversion
processesN20) isindicated a®50 thousandonnes of CQequivalents for 202and ashota p p | i for20 (as the
policy and measure@as implemented after 2020

4.6 Agriculture

4.6.1 Overview

Articles 104 and 104aof the Federal Castitution of the Swiss Confederation form the basis for agricultural policy in
Switzerland. Theymention sustainability as one of the guiding principles. The Agriculture Act, which came into force in
1999, provides a framework for sustainable developnmetfiiei agriculture sector. In its Artick as amended in 2014, it
stipulates that théederal governmerghall, inter alia, take measures to promote the sadikEruse of natural resources

as well asanimaktfriendly and climateriendly production.

Greemouse gas emissions in agriculture strongly depend on the portfolio of activities chosen by farmers. An important
parameter influencing this decision is the relative economic profit achievable by the different activities. Their attractive-
ness depends onelprice level of agricultural goods and services as well as on the mode and level of agricultural subsi-
dies. Agricultural policy, as it is designed in Switzerland, influences both, prices of agricultural products and subsidies
and is therefore an importafaictor determining the amount of greenhouse gas emissions.

Tab.21 gives an overview of the climatelevant policies and measures in the agriculture sector, while the following
sections provide more details anackground information on each policy and measure

47 This estimataclude$ossl and biogenic NMVOC emisdioesntrast to the estimates presented heatjaheelated to indirect&@ssions
provided in chap8andchapteb (sectiorb.3.§ only consider fossil carbon and strictly avoid double counting.198@eerosh 80 per cent of
NMVOC emissions resulted from the use of solvents anyway.
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Tab.21>Summary of policies and measures in the agriculture sector. The sector afiegtiedilisiréfor all policies and measu
presented in thisable

Estimate of miti-

Green- Imple- i
Name of polic  house Objective and/or Type of St atuls _Of Brief d ioti Stfa_rt ylear menting (r?;ng:nl]r:g%sz
or measure gas(es) activity affected instrument_'MP€ net description otimp'e entity or k ‘
affected mentation mentation [ .. o In tCO.Q)
2020 2025
Direct payments are contin
on appropriate soil nutrient
Proof of ecologi Imple- ance, gitable propor_tion of €
cal performance CH, Incentives related to ecolog . mented logical compensation arez Early
to receive direct NeO, goals * Economic (stre_ngth-qrop rotation system, s_0|I P’ 1990s FOAG 700 700
payments Cca ’ ening tion, selective application of
planned) protection agents, and anil
husbandry in line with legal
visions.
Subsidising measures for n
Resource pro- efficient use of natural resot
gramme (subsi- ch sugh as n|trogert1, ri_hosphgl
. , ) - ‘ and energy, protection an
g(':ei;nf? L:eugi ef N:O, Promm:ﬁgﬁ;igf:gg; US€ 0 Economic rIrTeE\Itid taindle use of soils, and bic 2008 FOAG NP NE

ca versity. To qualify for subsi
measures must go beyond
requirements or the criterie
other funding programme
Declaration of intent to red
greenhouse gamissions by
one third by 2050 compare
1990 with technical, operati

natural re-
sources)

CH Infor- rlnn;ﬁlt; and organisational measu

Climate strategy ' Longterm mitigation and ad - _and by another third witr

for agricultute NO, taton in the sector. mation, (stre_ngth meaures influencing food ¢ 2011 FOAG  NE® NE€
ca planning ening

sumption and production
amework for the developr
testing and implementatior
specific future measures in
gation and adaptation.
Abolition of unspecific dire
payments (livestock subsid
general acreage payments)
ditional funds for environm

planned) Fr

Imple-

Agricultural polic CH, : mented ) :
) ' More tayeted use of the dire . tallyfriendly production syst
20142017*and NeO, payments system. Economic (stre‘ngth and for the efént use of re 2014 FOAG 300 300
201820271 Ca ening ) .
sources, e.g., increase in n
planned) o A
ent efficiency and ecologica
aside areas, reduction of ar
nia emissions.
CH Reduction gfeenhouse ga: Volun- Admission of technical
Enhancemeat de emissionsomagricultural prctary/negoti Planned measuremto the label stan 202 1P- 0 19
labelstandars CQ7 ductiorof labelducers by lated agree ardswith the goal reduing SUISSE

per centompared to 2016 ment greenhouse gamiissions
Policies and measures marite@mwasterisk (*) are included duitheneasurgsojection.

)

o

Thedirectmpact of the resource programme (subsidies for a more efficient use of natsi@mesmrazkgjigiblas most of the projects work wii
small pilot group ofilye indirect mitigation impact of the progcawvethrough spdlver effectannot be estimated due to the lack of specific i
mationHowever, a rather lastymateelated project started in 2022 and will have its main effect after 2025.

o

The climate strategy for agriculture aims at settingeouot fargets to be reached with deduced policies and measures and has, thus, a posit
impact. However, because the messudagsntroduced in the freorieof the climate strategggriculture aim at the exchange and tr&nsfeteofge,
no methodologicapegaches are available to quantify the mitigation impact.

NE, not estimated
FOAG, Swiss Federal Office for AgritBBWES SESwiss Association of Integrated PgpBeaainers

4.6.2 Proof of ecological performance to receive direct payments

Direct payments are tied to ecological standards, i.e. farmers are eligible for payments only if they fulftahedso

proof of ecological performance. This is the case when theentutralance is maintained, a suitable proportion of farm-

land is managed as ecological compensation area, a crop rotation system is in place, soil protection is given due consid-
eration, crop protection agents are chosen and applied selectively, anadkvedtept in accordance with legal regula-

tions and animal welfare requirements. Since direct payments are an essential part of theanooose famersthe
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proof of ecological performance is widespreAdound 90per centof all farmsreceive direct panents and thuare
managed according to the guidelines ofgheof of ecological performandé.

Planned strengthening

One of the measures as proposed bystivissFederal Coudil within the parliamentary initiativel9.475(Swiss Confed-
eration, 2019 will affect the proof of ecological performance. As it étmf the development of theréaultural policy,
it is included in sectiod.6.5to prevent double counting

Estimate of mitigation impact

It is assumed thaheintroduction of the proof of ecological performance was the main driver for the reductions in agri-
cultural greenhouse gas emissions in the 1@®@kearly 2000¢about 700 thousand tonnes of £&yuivalents) The
impact of the introduction of the proof of ecologipalrformance to receive direct payments is clearly reflected in sub-
stantial decreases of the main drivers of agricultural greenhouse gas endssiogshis time periodndeed, total cattle
decreased by 14 per cent from 1990 to 2000, while total corahéediliser decreased by 23 per cent over the same
time period (see alsbig. 73). However, other factors like price signals certainly also have contributed to this trends.
Therefore, the estimatnay represerdn upper limitlt is assumed that further reductions in agricultural greenhouse gas
emissions due to the proof of ecological performance sheearly200% have been very limited:herefore the miti-

gation impact is estimated at 700 thousand tonn€efequivalents for both, 2020 and 2025. The mitigation impact of
the planned strengthening is included in seclidhs

4.6.3 Resource programme (subsidies for a more efficient use of natural resources)

On the basis of an amendmeatthe Agriculture Act in 2008, a new instrument called resource programme was intro-
duced. Through this programme, tfegleral governmenis subsidising measures for the more efficient use of natural
resources in the agriculture sector. Target areas soenees such as nitrogen, phosphorous and energy, protection and
sustainable use of soils, and biodiversity. To qualify for subsidies, measures must go beyond legal requirements or the
criteria for other funding programmes. Support is given to measuitaseida financial support in an introductory phase,
but that will run without further payments afterwards. Therefmmgments are restricted to six years. The specified targets
and measures, as well as the spatial dimension and the participateomsf@n vary considerably betweelifferent
projects.In 2021, 51 bottomup projectshave beernitiated and half of therarealready completedApproximately one

third of the projects deal with ammonia emission reduction, the others contain measures withtthérgrove soil
fertility, biodiversity or energy efficiencyrrom2016to 2021 two initiatives with the focus on the reduction of agricul-
tural greenhouse gas emissions were carriedQ@tiier projects in relation to greenhouse gas emissions arerfgarsi
humus (start in 2017), nitrogen use efficiency (start in 201®) of organic soils (start in 20182)d agroforestry (start in
2020) Two projects withafocus on reductioof greenhouse gas emissidram milk production and soil carbon seques-
tration will presumablystartin 2022.The requirements for projects eligibleder the resource programme have been
revised in 2014. More emphasias beemgiven to innovation and accompanying research. With that, the variety of pro-
jectshas beemnhanced anthe transfer of knovihow beyond the projetias beemmproved.

Estimate of mitigation impact

The mitigation impact of the projects which focus on other aspects than the reduction of greenhouse gas emissions cannot
be estimated due to the lack of specifitormation. Thecurrentprojects on the mitigation of greenhouse gas emissions
targeta low numbepof pilot farms.Theirimpactis thusnegligible Also, the spillover effects of the programememain

mostly unclearConsequently, the mitigation impact fibre resource programme (subsidies for a more efficient use of
natural resources) is reportedést estimatedin Tab.21and BR CTF table 3.

4.6.4 Climate strategy for agriculture

The climate strategy for agulture was published in 2011 by the Swiss Federal Office for AgriculR@AG, 2017).

This strategy is a declaration of intent, guiding agriculture and food production in Switzerland in their efforts to reduce
greenhouse gas emissions and adapt toaagihg climate. It sets out common guidelines and-teng targets and

identifies priorities and possible areas where action can be taken. Greenhouse gas emissions by the agriculture sector are
to be reduced by at least etiérd by 2050 (compared to 199€vels) through technical and organisational measures.

48 https://www.agrarbericht.ch/de/politik/direktzahlunzigtdfiittefuerdirektzahlungen
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Further reductions are aspired by influencing production structures as well as consumption patterns. At the same time,
agricultural production (nutritional energy) as well as other public and ecalagitvices are to be maintained. Imple-
menting activities in the context of the climate strategy for agriculture indliydetensification of agricultural research,

(i) development of appropriate legal framewarkd(iii) empowerment of the stakehotdeoncerned.

Since the publication of the climate strategy for agriculture a platform in the fields of renewable energy, energy efficiency
and climate change mitigation has bespported with financial aid from tHederalgovernment® The aim of the pla

form is to facilitate the exchange and transfer of knowledge between research, advisory services, industry and farmers.
Congresses and workshops are organised, mitigation options identified and tools developed.

Planned strengthening

Currently, the climatstrategy for agriculture is being revisdthe topic is approached from a holistic food system per-
spective, allowing to address aspects that go beyond, but influence, agricultural productiohhiésedfrised strategy
bases on and concretisessing drategies such as thevizerlands long-term climate strategy to 2058Wiss ederal
Council 2021a), the strategy for adaptation to climate change in Switzerawit$ lederal Council2012g) or the 2030
sustainabledevelopmentstrategy Swiss federal uncil, 2021b). New longterm goals for 2050 are set targeting the
areas of production as well as nutritidimeagricultural greenhogsgas emissions fromwiss production shall be reduced
by 40per cenby 2050 compared to 1990 and the greenhouse gawiftaf the food consumed by the population living
in Switzerland shall be reduced by two tlsiny 2050 compared to 202Dhe revised strategy will includesat of policies
andmeasure$o reach the set goals.

It waspreviouslyplanned that the reduoti target for the agriculture sector set out by the climate strategy for agriculture
is made mandatory by including it in the third £&ct (section4.2.4. With the rejection of thehird CO, Act by the
Swisselectoratethis optionis no longer under discussion

Estimate of mitigation impact

The climate strategy for agriculture aims at setting out-tengn targets to be reached with deduced policies and measures
and has, thus, a positive mitigation impact. Hegre because the measures so far introduced in the framework of the
climate strategy for agriculture aim at the exchange and transfer of knowledge, no methodological approaches are avail-
able to quantify the mitigation impact. Accordingly, the mitigatiopact is reported a®ot estimatedin Tab.21 and

BR CTF tables.

4.6.5 Agricultural policy 2014712017 and 20182021

In 2013 the Swiss Parliament adopted the agricultural policy PRPQ47. The key element dfis quadrennial programme

for agriculturewasthe further development of the direct payments systemsiea with unspecified aims have been
replaced by specific tools. Subsidies for livestbake beemonverted to subsidies for ensuring food securipehdent

on land use. The funds freed by the abolishment of the general acreage babsibgemsed, inter alia, for new direct
payment types for environmentaliiendly production systems and for the efficient use of resources. Concretely, pay-
mentshave beereffected for e.g. organic farming, gstendbased ruminant productioognservative soil cultivatigras

well as forprecise application of fertiliser and plant protection agents. The legal framework of agricultural polity 2014
2017 has been desigd in a way thahasenablel the inclusion of further elements under the new direct payment types
by adjusting the corresponding ordinance. In 2017, the Swiss Parliaasattopted the continuation of the agricultural
policy, setting the financial framewk for the period 2018021. Further, another two elemehtsse beerintroduced:

(i) payments for differentiated feeding of pigs according tq age (ii) nutritional needs and payments for reduced use
of plant protection agents in vine and sugar beet.

Planned strengthening

As of 2022 the new agricultural policy (AP22+) should have become effedtlevever, ithas beesuspendedy the
Swiss Parliamerin 2021, requestg the federal governmetd write a report on the further development of the agricul-
tural policy.On the basisf the reportwhich was published in summer 20@2viss Federal CoungiR02b), the Swiss
Parliamentwill decide to eithecompletelyreject thenew agricultural policy AP22+) or to resume the debate oh i

49 Seehttps://www.agrocleantech.ch
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Centralelementsof the new agriculturalpolicy (AP22+), however have beertaken up bythe parliamentary initiative
19.475submitted in 2021Swiss Confederatiqor2019, with the aimof makingSwitzerlands agriculture more sustaina-

ble. Accordingly, ntrogen and phosphorus losses from agriculture are to be reduced appropréhtmpeentrated feed

and fertilieer deliveries are to be reported to the federal government so that it can balance the nutrient surpluses nationally
and regionally. ® implementheparliamentary initiativd9.475 changes in the affected decraes requiredRespective
proposals have beeent to public consultaticand t is plannecdthat first measurewill become effectivas of 1January

2023.

Estimate of mitigation impact

In a simplified way it can be assumed that the mitigation impact of the further development of the direct payments system
corresponds to the difference between the WEM and the WOM sce(s@section.3.3andTab.29), i.e. abouB00

thousand tonnes of G@quivalentgor both,2020 and2025 The planned strengthening is expected to lead &ddi

tional reduction of emissionisy 200thousand tonnes @0, equivalentdy 2025

4.6.6 Enhancementof label standards

Variousprivatelabek are improvingheir label products in terms of sustainabilidytangible step in the area of climate
has been taken BP-SUISSE(Swiss Association of Integrated Producing Farin&Ehis asso@tionaims at improving

the production standards regarding biodiversity, social equality, pesticide use, animal welfare andloliondés. to
further improve theespectivdabel in the area of climat&é?-SUISSEcarried outa pilot project within thescope of the
resource programe. The goal of the projeayhich ended in 202was to develop a climate score systémorder to
produce under the label a certain amount of technical measursbe implemented by the produceexpressed as a
score(Alig et al, 2015 Furrer et al, 2021). The climate measures are collected in a catalogue indicating, in case of the
climate score system, the reduction potefiitinjreenhouse gas emissimieach measure. One point equals a reduction
of one tome of CO, equivalent.The climate scorgystem has bedmoadlyimplementedor all label producers in late
2020 as beta system. Until 2Q28e implementation of the score system will be further concretisedninimum score
that needto be achievewvill bedefined and the score systewill become mandatory for all label producers

Estimate of mitigation impact

IP-SUISSE counts about®)0 label producers, accounting for about one fifth of all farms in Switzefduent.aim is to
achieve a reduction gfreenhous gasemissions on the totality of the label farms byp&0 cenby 2025compared to the
level in 2016 equaling about130 thousandonnesof CO; equivalents As the programme will only become mandatory
in 2022 theenhancement of label standadid not yet lead to anitigation impacin 202Q

4.7 Land use, landuse change andorestry

4.7.1 Overview

There is a long tradition of forest protection in Switzerland. The first Forest Act came into force in X@¥@éréd the

apine region and its aim was to putaltito deforestation, to secure the remaining forest area, to manage it in a sustainable
way, and to promote afforestation. The Forest Act of 1902 covered the whole country. The fohestemetilted in an
increase of the forested area in Switzerlanodf0.7 million hectares in the mith" century to over 1.3 million hectares
today Brandli et al, 202Q. Switzerlands total forest areeontinues to increasalthough the changes in forest area vary
significantly from region to region. The strongastriease in forest area can be observed in the Alps and in the Southern
Alps. The forest area in the Central Platealativelystable.

Due to the age structure, large fractions of the Swiss forest are mature for harvesting. Consequently, thedexesls of h

ing should rise in the near future. On one hand, this contributes to avoiding episodic large quantities of greenhouse gas
emissions originating from decay, showad excessive accumulation of carbon stocks be disturbed by drought, fires,
storms, ormsect attacks. On the other hand, as the forest, its products and services could be broadly affected by climate
change there is need to support forests to adapt to climate change. Adaptation processes in forests are best induced througt
regeneration.

50 https://www.ipsuisse.ch
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In Switzerland, the climateelatedgoak of forest policyareto adapt forests by increasing resilience to climate change
andi taking into account the high growing stdcko reduce C@emissions by substituting other materials or fossil fuels
rather than erdmcingthe forestsink capacity. The highest possible substitution effect can be achieved through the prin-
ciple of cascaded use of waddlith the planned stepy-step phas-out of nucleaenergy renewable energy sources will

play acrucialrole for the ndionwide energy suppl¢seeEnergy Strategy 2058s addressed sectiond.3.1). Thisdevel-
opmentis likely to lead to a more intensive use of energy wood and an increase in timber harvesting

The most recent changes in the Fatl&ct on Forest (in force sinceJanuary 2017pursuethe abovementionedyoak
and strengthen the measures concerning adaptatamd mitigation of climate change. Furthermore, new instruments
for the prevention and abatement of harmful organisme haen definedh the latest revision

Among others, mitigation of climate change is a major objective of the Forest Act and the Forest Policy, which form both
part of the legislative arrangements and administrative procedures. At the same time, bg apptginable forest man-
agement practices in Swiss forests, complete use of the wood harvesting potential and conservation of biodiversity are
envisaged. The objective of mitigating climate change includes the optimisation of the climate protectioa sérvice
Swiss forestfFOEN, 2007). These climatenatection services comprise {He sequestratioof carbon in the forest, (ithe

carbon fixation in longiving hawvested wood products, and (iife substitution of fossil fuels by using fuel wood (ener-

getic substitution) or by replacing energytensive construction materials like steel by wood (material substitution). The
climate protection services ensure sustainable use of the natural resmodé

Tab.22gives an overview of the most climatelevant policies and measures in the land use;uaea&hange and forestry
sector, while the following sections provide more details and background information on each policy and measure.

Tab. 22>Summary of policies and measures regarding land useskustiange and forestry sector. The sector affedleceistry/LL
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andMeasures within Forest Pol{opjectives and implementati@n@spectively.
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New legal base for Wood A

Plan (see above) aedviegal

Promote the use of wood ¢ instrument to promote the u

Foret Act the substitution of cadmven- sustainably produced timbe
(changes dueto CQ  sive resourceecautionary the construction of federal t 2017

revision 2017) measures against climat ings Adaptation measures v

change the aim to increase the ada

capacity of Switzerfaridrests

and combating invasive spe

a Policies and measures marked with an asterisk (*) are inciuiledrindbergsojection.

FOEN,
cantons

Regulatory Imple-

b b
Informatiol mented NE NE

b See the respective sectibr’s3nd4.7.5 for qualitative discussion of the mitigation impact.

¢ The respective effects are included under the measures within (ajestiPeti@nd implementaRaajuctions result from substitution of other
or fossil fuels (and thus impact emissitside the land use -lesedchange and forestry sector). While these indirect reductions are not includ
ling of emissions (see sebti®4), thevalue 0f 200 thousaridnnes o£Q equivagntsonly includes the substitution effedtessmbt reflect the corre-
sponding reduction of carbon storage by the forest.

IE, included elsewhere; NE, not estimated
FOENSwisd-ederal Office for the Environment

4.7.2 Forest Act (sustainable forest managemerand forest area conservation)

The Forest Act, as revised in 1993, reaffirms the istagnding Swiss tradition of preserving both forest area and forests

as natural ecosystems. It prescribes sustainable forest management, prohibitiictpaand bandeforestation unless

itis replaced by an equal area of afforested land or an equivalent measure to improve biodivarsityerage increment

of 108 million cubic metreper yearand an average of cut and mortality of 9.2 cubicreseper yearl .6 million cubic
metresremain unlogged annually (values for survey periodblfeif3/2004 2006 and NFI4/2002017; Brandli et al,

2020 7 mainly in forests that are difficult to access and in forest reserves. The federal authorities would like to increase
Switzerlands annual wood harvest since the foréststainable potential for supplying domestic construction and energy
wood is not being exploited completely. Specific measures aiming, inter alia, at the better exploitation of the existing
potential of woodas a renewable resource are described b@eetions4.7.3t0 4.7.5.

Estimate of mitigation impact

There are no quantitative estimatesilable but the impact iassumed to bpositive (see quihtive evaluation in sec-
tions4.7.3and4.7.5. It is difficult or nearly impossible to define scenarios including elementsiikeiding natural
disturbancedor éadaptation of foresfbecaussuch scenarios wouldclude a lot of speculative assumptions. Moreover,
while the mitigation impacts of these elements are quite important for forest ecosystem functioning, they are only of
minor importance for Switzerla@slcurrentnational CQ budget. Therefore, no quantitative information is provided. The
active promotion of wood will have a positive impact on the pool of harvested wood products (more carbon stored), but
will have a reverse impact on the carbon storethénforestin a current study, the Geeffects of different forest man-
agement and wood use scenarios is being quantified (results are expected in 2023).

4.7.3 Wood Action Plan (implementation of Swiss Wood Resource Policy)

The Wood Resource Policy (first initeat in 2008, updated @014, 2017 and 202%ee e.gFOEN/SFOE/SEC(2021)
supports Switzerlartd sustainable development strategy. It makes significant contributions to forest, climate, energy and
regional policy and other sectoral policies, and alshesustainablalevelopmengoals of the WitedNations TheSwiss

Federal Ofice for the Environmenis the lead agency for this policy. It is implemented with relevant partners mainly
through the Wood Action Plan with its two priority arefiy:@wiss wad value add&ii(i.e. to revitalise and develop
Swiss forestry and timber value added netwaksvell as thenarket for wood from Switzerlas forestsandé&limate-
appropriate bildingsd and (ii)the crosscutting themestommunication andnnovatiord In 2021, a new programme
phase of the Wood Action Pldrasstarted (20202026).

Estimate of mitigation impact

There are no quantitative estimates available, but the overall mitigation impact of the Wood Actiom§damisd to be
positive. The promotiof &limate-appropriate buildingsincreases the carbon stored in the pool of harvested wood
products. It is a challenge to define and model a scenario including thélgoate-appropriate buildingsbecause this
would include a lot of speculative assptions. Therefore, only a descriptive and not a quantitative estimate is provided.
By aiming to use wood for material purposes and afterwards for energetic purposes, the carbon stordidad twang
vested wood products will increase and therefore ¥leatl mitigation impact is estimated to be positive. Only mitigation
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impacts of harvested wood productmbe accounted for in the LULUCF sector. The mitigation impdcubstitution
effectsarereflected indirectly in the energy sector.

4.7.4 Measures withinForest Policy(objectives and implementation)

The Forest Policy 2020, which was approved by the Swiss Federal Council in 2011, is a strategic document built on the
Forest Act of 1993 and the Forest Ordinance of 1992 and designed to trigger improvemedtnsequently, the Forest

Act and Forest Ordinance have been updated in 2018¢stend.7.5 based on an intermediate evaluation of the Forest
Policy 2020 .For the period after 2020, tt@rest Policythe former additio2020®is no longer specifieds continued

with updated and complemented measudoesthe period 20212024 and defined ad-orest Policy: objectives and
measures 2022024 (FOEN, 202J).

The Forest Policy ensures sustainable forest gemant while creating favourable conditions for an efficient and inno-
vative forestry and wood industry. The policy sets out eleven strategic objectives. It identifies five objectives that pose
the greatest challenges: €)ploiting the potential sustainigbwood supply, (iicontributing to mitigation of, and en-
hancing resilience to, climate change, (iiintaining the protective forest services, {ngreasing biodiversity by con-
serving forests as neaatural ecosystems, and @gnservation of the fest area in its spatial distribution.

The Forest Blicy contains a comprehensive set of strategic and specific measures, indicators and target values that go
with every objective. Some examples related to mitigation atm¢i¢r the Forest Policy, thersumption of sawn timber

and timber products should be increased by 20 per cent 3y @mpared to 2@levels, (ii)at the same time, the
substitution effect through enhanced use of wood should be increased by 1.2 million tonnes@iiC&entper year
compared td990(FOEN, 2007, and (iii) in the long term, a sustainable equilibrium between forest sink, wood use and
wood substitution effects is sought.

Estimate of mitigation impact

According to the Forest Policy, the mitigation impact by substitis estimated at 1.2 million tonnes of £Quivalents

(see pagd8in FOEN, 2021, value based oROEN, 2007. For a qualitative evaluation see sectidns3and4.7.5 The
estimated mitigation impact of 1.2 million tonnes@®, equivalents results from the use of wood for materials and
energy and includes the mitigation impacts achieved in other sectors, e.g. when wood replaces fos€iiGudasrse

materiab (such as cement and steel) in energy industry, building and housing, industrial procesBlis, etay thus

lead to some overlap with the individual estimates of the mitigation impacts for policies and measures affecting these
other sectors, howeverpdble counting is carefully avoided for the projections and the estimate of the aggregate effect
of policies and measures (as the mitigation impact resulting from substitution of materials and fossil fuels is not accounted
for in the WEM and WAM scenariax the LULUCF sector). The envisaged increase of the consumption of sawn timber
and timber products will result in a decrease of carbon stored in the forest, but will in exchange increase the amount of
carbon stored in lontived harvested wood producBue to the lack of further information, the mitigation impact of 1.2
million tonnes ofCO; equivalents according OEN (2007 is reportedor 2020 and 2025. Currently, a follewp study

analysng in more detail thesubstitutioneffect of wood for materialand energy is underway.

4.7.5 Forest Act (changes due to revision 2037

In 2017 arevised versiorof the Forest Act éered into forceThe revised Forest Adbresees measures to promote
timber which was produced sustainably and in ctoseature silvicultual systems. A goal of these measures to promote
timber is reducing C®emissions through the use of hasted wood products. Sin@@17, the Swiss governmehnas
beenrequired, if suitable, to usdomesticwood in its own building projects that compliettwthe above mentioned
criteria. Further Article 28a of the revised Forest Aicentitled@recautionary measures against climate chadhggethe

first legal provision in a federal sector law that explicitly addresses the issue of adaptation toatiangte With th

revised Forest Adhe Swiss government financially supports adaptation measures with the aim to increase the adaptive
capacity of Switzerlani forests (see also secti6r3.8. Further, the revised Forest Agitows for taking measures to
combat invasive species outside of protective forests-ndtine pest$ such as the Asian longhorn beetle, whose num-
bers have recently incressi will be controlled.

Estimate of mitigation impact

There are no quantitativstémates available, but overall the mitigation impact of the ForesfchAanges due to revision
2017)is assumed to bpositive:
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1 Inthe medium to long terngl/imate changenitigationeffortscannot be sustained without adaptatiddaptive
forest managenmt in Switzerlandaims to avoid major emissions from collapsing forest stands that are not
adapted to climate change. The Forest Act prescribes to prepare Swiss forests for future climate conditions by
adaptation meases.In pursuing this objectivéncreasedshorttermemissions from forest manageman¢ to
be expected, buh the long tem, removalsshouldcompensatéor them. Swiss forests are often characterised
by high carbon stocks. To convert these old forests into more stable younger forestsaaedi|m biomass is
necessary and net emissiani#i occur if the harvested biomass is not entirely transformed into harvested wood
products. Further, specific forest stand types might need a change in species composition because of changing
climate and orresponding changing stand characteristics. This exchange in tree species composition is typically
spread over decenni@O, emissions from these measures are expected to be moderate or small;

1 By combating invasive specigS0, emissions from tree mortaficaused by insect diseases can be avoided:;

1 The more active promotion of wood use (etlhge commitmenfor the construction of federal buildings) has a
positive mitigation impact because the pool of harvested wood products will be ingreas

4.8 Waste

4.8.1 Overview

The aim of Swiss waste policy is to close the material cycle and to treat the waste that cannot be recycled in such a way
that it becomes a material suitable for final dispdsagbrinciple, all waste should be recycled or incinerated. If this is not
technically possible or economicaligceptablgthe waste and incineration residues are landfilled after suitable treatment.
Since 2000, untreated combustible waste may no longer be landfilled; the capacity of municipedselichcineration

plantshas been increased accordingly.

The most important strategy to reduce emissions from waste incineration is to increase recyclidgv&ambled recy-
cling systems exist for many types of waste. In 2020, 53 per cent of the total amount of municipal wastketad
separately and recycled (see sec8dhand Tab.2). The corresponding figure fahe year2000 was 45 pecent. The
recycling rates are particularly higimore than 90 per centdr glass, aluminium packaging and waste paper (see section
2.9, Fig. 37).

In general, waste disposal in Switzerland is financed according to theepphys principle, i.e. those who produce more

waste must also pay more for its disposal. In 2020, about 95 per cent of the Swiss population financed their waste disposal
entirely or partially through volumbased charges, and the remaining fiser cem through taxes or a flaate fee.

Tab.23 provides armoverview ofclimaterelevantpolicies and measures regarding waste management, whiax-are

plained in more detail in the following sections. Tegotiated réuction commitment of municipal solid waste incinera-

tion plant operators an agreement betwedme Swiss Federal Department of Environment, Transport, Energy and Com-
munications and the Swiss Associatiorivafnicipal Slid WastelncineratiorPlantsi aimsat effectively reducingossil

CO; emissions from waste incineratiand to accelerate the deployment of carbon capture and storage (d€8)e-

sented in detailn sectior4.3.7, as theemissions frommunicipal solid wasténcineration plantsre attributed to the

energy sector.

Tab. 23> Summary of policies and measures regarding waste management. The negotiated reduction commitment of n
waste incineration plant operators is presetugdther with the policies and measures of the energy sector (ge8tihiThe sectc
affected isvaste management/wadfte all policies and measures presented intdhig

Estimate of miti-

Green- Imple i
. — ) ation impact
Name of policy or house Objective and/or Type of S'tatuls of iefd - Stfa}rt yFar menting (r?ot cumulgtive
measure2 gages) activity affected instrument_"MP'€- Brief description orimple entity or in ktCQeq) ‘
- i
affected mentation mentation entities q

2020 2025

Avoid emissions from sc
CH waste disposal sites, us Regulaton
waste as an energy sour

Imple- Prohibition on landfilling of «
mented bustible waste.

Banon landfilling o

combustible wagte 2000 FOEN 173 145

Ordinance on the Optimisation of energy re Imole- Mandatory minimal ener
Avoidance and M¢ CQ  ery by municipal solid we Regulaton merrjned cz?\//er rate 9 2016 FOEN 28 28
agemenof Waste incineration plants. Y )

a Policies and measures marked with an asterisk (*) are incfuifedriestivegprojection.
b Regulations regarding the installation of technical equipment for the collection and removal of landfilagtisheereatrea®o6st

FOEN, Swiss Federal Office for the Environment
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4.8.2 Ban on landfilling of combustible wase

Since 2000, disposal of combild¢ solid wastes on landfills has belemnned. All Swiss waste incineration plants use

the combustion heat they produce to generate electricity or to supply district heating networks and industrial facilities.
Today, Swis waste incineration plants supply around two per cent of Switzésldaothl energy consumption. As a
consequence of the ban on landfilling, £&imissions from solid waste disposal sites have declined substantially. In
addition, regulations regarding Idiilihg established in the 1990s led to the installation of technical equipment for the
collection and removal of landfill ga€énsaba2016.

Estimate of mitigation impact

The mitigation impact of the ban on landfilling of combustible waste is estingtezbmparing thewith existing
measured(WEM) and dvithout measurgs(WOM) scenarios as used for Switzerl@grojections of greenhouse gas
emissions (for methodological details see sed@i@®5). Accordingly, it is assumeithat the mitigation impact of the ban
on landfilling of combustible waste correspond4 7@ thousand tonnes of G@quivalents in the year 202Md to145
thousand tonnes @0, equivalents in the year 2025 (thesstimats do not include the differentvelutions of biogas
production which lead to further differences between the two scenarios for the waste sector).

4.8.3 Ordinance on the Avoidance and Management of Waste

In Switzerland, the disposal of waste is regulated by the Ordinance on the Avoidancenageident of WasteS{viss
Confederation2019. This ordinancédnasreplaced the former Tanical Ordinance on Waste sintdanuary 2016. The

new ordinance aims in particular at the sustainable use of renewable amtheaable raw materials, among othengs

by promoting closed material cycles. At the same time, the reduction of environmental pollution is to be further improved
through the separation and proper treatment of hazardous substances and the proper disposal of waste of all kinds. The
reliability of the entire waste disposal system is to be strengthened by ensuring adequate structures for the collection,
transport and treatment of the various types of waste.

The most important objective of tl@rdinance on the Avoidance and Management of Waidtea direct impact on
greenhouse gas emissions is to optimise the energy recovery of municipal waste in incineration plants. This is done by
specifying a minimum energy recovery rate of 55 per cent of the energy content afitleeared waste (bindings of

1 January 2026). All 29 Swiss municipal waste incineration plants supply energy either in the form of electricity or heat
for district heating. While many waste incineration plants have recovery rates that are well above the minimum legal
requirementsthere are a few plants tha¢edfurther technical investment to achieve the minimum recovery Take.
revision of the Ordinance on the Avoidance and Manaant of Wastef April 2022 has introducean article according

to whichthe construction of newlants or theexpansion of the capacibf existing ones mudte planned in such a way

thatat leasB0 percentof the energy contefd used outside the installatiofhis high energy efficiency requirement can

be achieved, for example, through increaseel of district heating 2O, capture(which is also explicitly considered as

use outside the installatian)

Estimate of mitigation impact

Municipal solid waste incineration plants with an insufficient recovery rate have to raise their energy efiictedey

to meet the mandatory requirements. Applied to the actual situation in 2016, an additional minimal recovery of 107
gigawatthours is needed that all municipal solid waste incineration plants fulfil the legal requirements. Assumed that this
additional energy is supplied as heat for district heating and, therefore, replaces fossil heating fuels, a reduction of 28
thousand tonnes of G@an be obtained’ his may bea conservative assumption, because an energetic optimisation of a
municipal solid wasténcineration plant will usually aim at higher energy recovery rate than required by the Ordinance
on the Avoidance and Management of Wabtewever,there is a transition period until 2026, i.e. the full mitigation
impact may develop after 20200 accounfor these effectghe value of 28 thousand tonnes of G©provided as the

best estimate for the mitigation impact fmthyear,2020and 2025in Tab.23. Theshortterm mitigation impact of the
additional ircrease of the minimum energy efficienty 80 per cent is difficult to estimate quantitatively, but it will
certainly lead to a furthgyositivemitigation impact in the longerm.
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4.9 Costs, nongreenhouse gas mitigation benefits and interactions of polide&nd measures

The UNFCCC reporting guidelines on national communicagom®urage Partids report on costs, negreenhouse gas
mitigation benefits and intectons ofpolicies and measures. It turned out thehing this information is very challging

and Switzerland ishereforenot in a position to comprehensively report this information for every single policy and
measure. However, information for selected policies and measures as well as a discussion of the challenges regarding the
reporting ofthis information is provided in the following.

Costs of policies and measures

Evaluation of the costs of policies and measures is particularly challenging, e.g. because the definition of costs is ambig-
uous and because many policies and measures areydiaselinked. Accordingly, Switzerland does not evaluate its
policies and measures regarding costs on a regular basis, and no consistent methodology to estimate costs of all individual
policies and measures exists. However, the social costs and behdfiits pmlicies and measures are expected to be
moderateln 2017, the Swiss Federal Office for the Environment published a synthesis report focussing on the economic
assessment of climate policy measures after ZBZREN, 2017. As describedn section4.2.4 the thirdCO, Act as

planned at this point in time could not enter into force. Nevertheleskllitneing informationallows fora good under-

standing of the potentiaosts andeconomic impactef policies and measures enfed tomitigate climate change
Switzerland

1 The economywide cost of the C&levy, the most relevant policy and measure in this context, has been analysed
in detail. Since 2018,He federal government has set tae of theCO; levy to 96 Swiss francper tonne of
CO,, and has increased it to 120 Swiss francs per tonne pA€0f 1January 2022. Thisurrentlyresulsin
annual revenuegf about 1.4billion Swiss francs. A third of the revenues (at most 450 million Swiss francs)
flowsinto the natioal buildings refurbishment programnalowing the federal governmerand the canton®
support energefficient renovations. Another 25 million Swiss frarisgransferred to the technology fund.
Around two thirds of the revenueaseavailable annuallydr redistribution. Théederal governmerdistributes
the funds between the population and the Swiss economy in proportion@®thevy payed.Currently, the
redistribution to the populatiois 88.20Swiss francs per capitincluding the redistributioof revenues from
theNMVOC incentive fegand the redistribution to the Swiss econyois29.70Swiss francs per 10000 Swiss
francs settled oldige and survivds insurance payroll of employeétouseholds living in poorly isolated build-
ings that still ely on fossil heating systenase affected relatively strongly. However, the redistribution of the
CO; levy on a per capita basis significantly moderates these negative effects and counteracts the regressive
nature that carbon taxes generally have

1 Beforethe implementation ofhie linking of the emissions trading schemes of Switzerland and the European
Union, it was estimated th&witzerlands gross domestic produabuld increasdy approximately 0.04 per
cent in 2030, compared to a scenario where theetwigsions trading schemes are operated separitelys
further estimated that ¢hinclusion of aircraft operators in the emissions trading scheonéd slightly reduce
the growth rate of value added of the aviation sector, but this effect would robsbpyr not fully counteract
the overall positive impact of the linking;

1 The remaining policies and measures are expected to have only a minor or even negligible impact on the overall
economy. Additionally, possible secondary benefits of the reduction issiems (such as lower health costs,
lower dependency on fossil fuels, impacts on innovation &tedifficult to quantifyand are generally not taken
into account.tlis likely that the overall economic impact of the proposed measures would be pbsiteie
benefits were also considered;

1 The costs for the emission reductions outside Switzerland will stralegigndon the corresponding prices.
Currently, reductions abroad are a relatively cheap mitigation option when compared to reductions in Switzer-
land. However, costs for reductions abroad are likely to increase in the future when developing countries will
have to fulfil their commitments under the Paris Agreement.

Administrative costsof policies and measures

Because markdiased policies and meass such as theO, levy and the emissions trading scheme play a dominant role
in Switzerlands climate policy, the administrative costs are generally moderate. FoOtHevy, the compensation for
implementation expenses is defined in @@, OrdinancgArticle 132) and amounts to B4er cent of the receipts (this
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percentage may be reduced as receipts increase)middeetbased polices and measures such aE@eemission reg-
ulations for newly registered vehicles or the negotiated reduction commbstiifier exemption from th€0; levy) require
more personal and financial resources.

Non-greenhouse gas mitigation benefits of policies and measures

Non-greenhouse gas mitigation benefits of policies and measures are generally difficult to estimatan THenefiéss

come from the reduction of other air pollutants and the corresponding decrease of health and damage costs. Until 2020,
these benefits (mainly due to the £4&vy on heating and process fuels) are estimated to be 100 million to 200 million
Swissfrancs per yeargconcept2008. Policies and measures that increase energy efficiency contribute to energy secu-

rity and reduce the potential costs of shortages in energy supply. The same holds for policies and measures that lower the
demand for fossildels. These policies and measures reduce the dependency on fossil energy Foparssance, a

reduction of greenhouse gas emission by 20 per cent relative to 1990 would correspond to a reduetitapehtency

on fossil fuels from abroally around 27 per cent. For any other secondary benefits, no robust quantifications are avail-
able.

Interactions of policies and measures

Around three quarters of Switzerladisdyreenhouse gas emissions result from fossil fuel use. Energy and climate policy
are therefoe closely linked. The main objective of the Energy Strategy 2050 (increasing energy efficiency and the use of
renewable energy) also contributes to the mitigation of @fissions. However, the implementation of the Energy Strat-
egy 2050will also lead taan increasing demand for electricityrt@bility, heatoumps, etc.). In the short to medium term,

it will probably not be possible to cover this demand entirely with renewable enekgmwrdingly, the Swis&ederal

Council has instructed thewiss FedelaDepartment of the Environment, Transport, Energy and Communications to
draw up the necessary provisions for the construction and operation etbpdakower plant&® This maypose a chal-

lenge to Switzerlani efforts toreduceCO, emissionsbut thelegal provisions are intended to ensure the clirmegetral
operation of thepeakload power plants, for example through the useC@h-free fuels or through compensatieng.

gasfired combineecycle power plantsvould beincluded in the emissions tradingh@mg. Peakload power planinay

only be used in exceptional situations when the electricity market can temporarily no longer meet demand, and they
should not distort the electricity markétplementing theEnergy Strategy 20500t only requires adjustmés to the

Energy Act, but alsto theCO; Act.

Applying a computable general equilibrium modeRFL and Infrag2016)andEPFL (2017)suggestedhat the com-
bined mitigation impact of policies and measures in the energy seaydoe larger than the surhitbe mitigation impacts
estimated foindividual policies and measurda.their modelthe combined effects of policies and measuvessit to be
responsible for about 12 per cent of the aggregate effect individual policies and measures.

4.10 Modification of longer-term trends in greenhouse gas emissions

Switzerlands policies and measures described in secti@ro 4.8 are generally set out to modify the shtetm and
longerterm trands in anthropogenic greenhouse gas emissions and removals (obviously aiming at reducing net emissions
of greenhouse gases). In line with the general objectives of the Convention, they aim at promoting efficiency improve-
ments in the energy, transport anaste sectors, give preference to the sustainable use of renewable resources in agricul-
ture and forestry, and set incentives for the use of clifneedly substances in the industry sector. The modification of

the longerterm trend in greenhouse gas efnoiss achieved by Switzerlaéglpolicies and measures becomes obvious
when comparing thévith existing measuréWEM) anddwvithout measurégWOM) scenarios as presented in chapter

(and in particular ifrig. 65). Further, emission trends will be modified by measures where the immediate effect on green-
house gas emission levels is not a priority, but where letegar contributions to a losemission economy and society

are targeted. Some examples of particular interest are:

1 Masterplan Cleantech In 2011, the Swiss government published the Masterplan Cleantech for Switzerland
(OPET, 2011)). This strategyimed at improving resource efficiency and promoting renewable erserigien-
couragel cooperation among companies, research centres, cantons éedietfad governmentJnder its head-
ing, promotional programmes for research and innovation, knowledge and technology transfer, education and

51 https://www.uvek.admin.ch/uvek/de/home/uvek/medien/medienmitteEi8nped.msd
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advanced #ining, and export promiain weretopics receiving particular attention. The evaluation of the first

years of the Masterplan Cleanteche. 2011 to 2014 showed a hghly positive picture, as it wasstimated

that the clean technology sector contributed an estimated grossadale@ of 49 billion Swiss francs and em-

ployed 530 thousand persons in 2§$FOE, FOEN, SERI and SEC2D15. Based on these results, heiss

Federal Council decided in 2016 to continueMassterplarCleantech as a coordination instrument for the years

2017 2019. From then, new cleantech measures have lefimed within the framework of current strate-

gies and review mandates have begwvento ensure theintegration into existing dossiers and strateghes.

cordingly, the implementation of cleantemeasures in existing and new strategies has proven successful. In
particular, measures could be assigned to other existing dossiers and strategies (Energy Strategy 2050, Sustain-
able Development Strategy, etc.) within the framework of the review maraiadethen processed there. A
strategy specifically geared to cleantech is no longer necessary due to the integration that has taken place. On
27 September 2019, the Swiss Federal Council has therefore decided to no longer pursue the cleantech priority
with an independent strategy. However, measures to strengthen cleantech should continue to be implemented
emphatically in other, existing strategf@s

1 Technology fund In the context of the second €@ct, a technology fund, financed with 25 million Swiss
francs per year from the revenue of the 0&vy, was established in 2013. This fund provides for loan guarantees
for innovative companies in order to ease access to capital for investments in developing ‘esmiskian
technologiesThe website of theethnobgyfund contains detailed information on the conditions and procedures
to receive loan guarantees, and on the portfolio with innovative companies that already received a loan guarantee
due to their contribution to climate protectittMoreover, the websitof the Swiss Federal Office for the En-
vironment includes annual review reporté\s of 2020, the portfolio consists of 112 loan guarantees to 102
companies with a total amount D68 million Swiss francdvobility, components/sesors, agriculture/forestr
and ®ther sectodtogether account famore tharhalf of the total loan guarantees. Mobility7(fer cent) in-
cludes companies that buidkectric commercial vehicles aedergyefficient refrigerated containeos develop
software for fleet managemeadtracking of containerandfreight railcars. The components/sensors segment
(17 per cent) includes companies that offer Internet of Things (loT) solutions, line monitoring, measurement
devices for coating thickness, resousaing surface treatmentsipection drones or compressors. The compa-
nies in the agriculture/forestry category (13 per cent) sell-palaered water pumps, locally produced shrimps,
fish and other food products, drones for optimised fertiliser use, products to promote bee b &itm anan-
agement software. For many companies, it is difficuligsignthemto a specificsecta. They are thus summa-
rised asother sector§(12 per cent). They sell, for example, software for meas@idgemissions, sustainable
clothing orCQ; ratings for securities, stocks and bonds, improved weather forecasts, data and apps on consumer
goods (palm oil), online translation services for major events or methods for reducing shipping in online trading.
Keywords describing further branches include: powector (solar, wind, water, bi@ws$, energy storage, en-
ergy supply, smart buildings (heating, ventilation, air conditioning), recycling, chemistry, construction and ma-
terials,air pdlution control, and smart grid;

1 Information, training and advisory services Since2013, the second G@\ct, in its Article41, hasrequestd
the federal governmerdnd the cantons to support measures for the integration of elements relevant regarding
climate change in communication, education and professional trainingaprogrs at all levels. This includes
improving knowledge about mitigation of greenhouse gas emissions as well as adaptation to climate change.
More details are available in chap$er

4.11 Policies and measures no longer in place

Theclimate policies and measures developed over the past years aestablished. As described under the respective
sections, some of the policies and measures implemented have been adapted and strengthened\paerfionefew
exceptiors (see belw), all policies and measures listed Switzerlands latestsubmissiorare still part of the national

52 For details sétps://www.admch/gov/de/start/dokumentation/medienmitteilundi@6568chtml

53 Seehttps://www.technologyfurahdhttps://www.technologyfund.ch/portfolio
54 https://www.bafu.admin.chiftewh
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portfolio.>® Accordingly, BR CTF tabl& has been updated to a minor degree only to reflect the most recent status of
policies and measures in Switzerlaiitie following polidesand measuehave been removed from the reporting, either
because they arot in force anymorgncluded elsewhere or consigd less important with regardttte achievement

of mitigation commitments

1 Obligation to offset emissiondrom gas-fired combined-cycle power plants:Between 2008 angd019, the
first and second C£Acts stipulated that gaffred combinedcycle power plants with a capacity larger than 100
megawatts would have obtained planning permission only if theire@fsions would have been fully com-
pensatedCompared to the first COAct, the possibility to use flexible mechanisms under the Kyoto Protocol to
compensate for CQOemissions had been raised from 30 to 50 per cent under the secemtCQVith the
linking of the emissions trading schemes of Switzerland and the European Union, Swithasiactided gas
fired combineecycle power plants in its emissions trading scheme as of 1 January 2020 (see4s2dion
Therewith, the obligdon to offset emissions from gdéised combineecycle power plants, as lastly stipulated in
the Articles 2225 of the second GAct, hasexpired. Notably, to this dayo gasfired combineecycle power
plantshave beeln operation in Switzerland, andigt unclear whether there will be a need for such power plants
to cover future electricity demand,;

1 Inclusion of aviation in the emissions trading schemeSince the linking of the emissions trading schemes of
Switzerland and the European Union as of 1 Jan2@20, Switzerland has newly included aircraft operators in
its emissions trading scheme. The respective information with regard to aviation is thus included under the cross
sectoral policies and measures (see section 4.2.6). The policy and measurémauostan of aviation in the
emissions trading schedas reported in previous reports is no longer listed separately in TahdI®R CTF
table3;

1 Exemption from electricity network surcharge: The Energy Act foresedsll or partial refund of the elegt-
ity network surcharge (raised for the promotion of renewable energies) to @menmgive companies if they
commit to enhance energy efficiency in a target agreeniéig.policy and measure was described in detail in
previous reportand is still in pace However, the policy and measure is primarily a relief for electricity
intensive companies so that the netwarkcharge is better accepted rather than a typical climate measure.
Therefore it is no longer reported ifab.18 and BR CTF tabl&. In contrast, the twgolicies andmeasures
named -i f eeeadr i 4.8.5 angésit revmeds t (me3Btwera inaluded, wifich have a more direct
climate rekvance.

4.12 Policies and measures leading to an increase in greenhouse gas emissions

No significant changes have occurred since Switze@idast submissiowith regard to Switzerlar@d commitment under

Article 4, paragraph 2(e)(ii), of the UNFCCC to idéntnd periodically update the policies and practices that encourage
activities that lead to greater levels of anthropogenic greenhouse gas emissions than would otherwise occur. In brief, the
decision to not replace nuclear power plants at the end ob#ice life will require other options for power generation

While it is unclear whether there will be a needdasfired combineecycle power plantssuch plants woulgotentially

lead to additional greenhouse gas emissibleverthelessoperators ofjasfired combineecycle power plants aria-

cluded inthe emissiontrading scheme, ensuring the mitigatioriteff respectivemissionsFurther, as detailed in section

4.13 there are a few tax exemptions aaductions at the federal level providing limited support to users of fossil fuels:
Farmers, foresters, fishermen and the fuel use of snow cats are exempt from the mineral oil tax that is hormally levied on
sales of mineral oif§, while public transport aopanies benefit from a reduced rate. The reasoning for these tax exemp-
tions are to avoid putting a strain on the production within the agriculture sector, to avoid levying taxes which are ear-
marked for expenditures related to road traffic from users ofroad vehicles (such as snow cats), or to avoid levying
taxes from companies which are subsidised because they render services for the publi€begagfiexemptionsust

alsobe considered with a view to integrating and supporting mountain and patipgions.

55 The following polices and measures have been renamed in preparation of this report as noted in the capébles @b ttree ppaiviesvand
measures oheh sector: f)h e previAos (76021006 COsAmto w( 2 GanEG(@)t6liTeh e pWle acClOo As isbon Pl an
now n\WaoeAttiod Plan (implementation of Swiss Wood Reegfirce(Pabe?, and (it he previ ous 6Measures witdl
now named 6Measures within For @ap?).Policy (objectives and i mpl emen

56 See also sectidrl3 footnotes7and58
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4.13 Economic and social consequences of response measures (minimising adverse effects)

Detailed information on the assessment of the economic and social consequences of response measures are requested b
paragraph 13 of the revised UNFCCC repgtguidelines on national communicatiorsed the annex to decision

6/CP.25. Further, paragraph 36 of the guidelines for the preparation of information under Axifciee Kyoto Protocol
(FCCC/CP/2001/12/Add.3, Annex) requests information on howeRastiive to implement policies and measures under

Article 2 of the Kyoto Protocol in such a way as to minimise adverse effects, including the adverse effects of climate
change, effects on international trade, and social, environmental and economic eneber Parties, especially devel-

oping country Parties and in particular those identified in Ard¢lparagraph8 and 9, of the Convention, taking into

account Article3 of the Convention.

In the following, Switzerland reports the requested infornmatibereby addressing the actions mentioned in Decision
31/CMP.1, paragrap® (FCCC/KP/CMP/2005/8/Add.4). Further information regarding financial support for any eco-
nomic and social consequences of response measures is provided in/sgdiion

Context

Switzerland strives to design climate change policies and measures in a way as to ensure a balanced distribution of miti-
gation efforts by implementing climate change response measures in all sectors and for different gasty, thidire
approach is deemed to minimise also potential adverse impacts on concerned actors (including developing countries).
Given Switzerlan& size and share in international trade (mainly with the European Union), it is assumed that Swiss
climate chage policiesdo nothave any significant adverse economic, social or environmental impacts in developing
countries. Additionally, the policies and measures are very much compatible and consistent with those of the European
Union in order to avoid trade dastion, nontariff barriers to trade and to set similar incentives. All major legal reform
projects in Switzerland are to be accompanied by impact assessments, inter alia including evaluatiomedditerdde
issues. This approach strives for climate cleargsponse measures which are least trade distortive and do not create
unnecessary barriers to trade. Consistently, Switzerland notifies all proposttifianeasures having a potential im-

pact on trade to the World Trade Organisation.

Impact assessmen$ legal reform projects are accompanied by a broad internal and external consultation process, inter
alia inviting competent and potentially affected actors to provide advice on economic, social and environmental aspects
of proposed policies and measur&ébe open public consultation process, together with regular policy dialogues with
other countriesguarantee that domestic and foreign stakeholders can raise concerns and issues related to new policy
initiatives, includingheir coherence with other poiésand measuresndthose concerns about possible adverse impacts

on other countries.

In the framework of the Comprehensive Economic Partnership Agreement (CEPA) between member states of the Euro-
pean Free Trade Association and Indonesia, Switzerlaritbigng a new regulatory mechanism to link the granting of
certain trade preferences with sustainable production and processing methods.

Progressive reduction or phasing out of market imperfections, fiscal incentives, tax and duty exemptions and sub-
sidiesin all greenhouse gas emitting sectors, taking into account the need for energy price reforms to reflect market
prices and externalities

Environmental policy in Switzerland, including climate change policies, is guided by the polluter pays principle, as en-
shrined in the SwisBederal Act on the Protection of the Environme®wiss Confederatiori983. Accordingly, the
internalisation of external costs and adequate price signals are key aspects of Switzelitante change policy. Re-
garding greenhouse gi@&missions, markdtased instruments such as the Swiss emissions trading scheme (section
4.2.6, the supplemental use of international carbon credits from the Clean Development MechanisnB(Argex

the CQ levy on heating and process fuels (secch5 i are important measures to put a price on emissions of green-
housegases that are then reflected in market graned thus internalizing externalities.

Regarding fiscal incentives, tax and duty exemptions and subsidieshpsed measures are recognised as essential
instruments for promoting the efficient use of resources and to reduce market imperfection&, Bvat@rland intro-
duced a heavy vehicle charge (sectiof.6. It is applied to passenger and freight transport vehicles of more than 3.5
tonnes gross weight. The impact of the heavy vehicle charge was most déeadystradby changes in traffic volume
(truck-kilometres), but alsdy reduced air pollution, a renewal of the heavy vehicle fleet and an increase of load per
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vehicle, i.e. fewer trucks transported more goods. Two thirds of the revenues are used to finanmedwagjamfrastruc-
ture projects (such as the base tunnels through the Alps, see gegti@md one third is transferred to the cantons. The
Swiss Federal Office for Spatial Development annually publishes a report analysixigm@nal effects of transport (in-
cluding costs and benefits). The most recent estimateX0fi8 correspond to total external costs of transport of about
13.7billion Swiss francswith external costs related to climate contributing ati8billion Swiss francsARE 221b).

In 2008, Switzerland introduced the €Bvy on heating and process fsi® set an incentive for a more efficient use of
fossil fuels, promote investment in energfficient technologies and the use of loarbon or carbofree enegy sources
(sectiond.2.5. Companies, especially those with substantia} @@issions from use of heating and process fuels, may
apply for exemption from the GQevy on heating and process fuels, providedcttrapany commits to emission reduc-

tions (sectior.2.7). The company has to elaborate an emission reduction target based on the technological potential and
economic viability of various measures within the compaVhile the proceeds from the €@vy on heating and process

fuels were initially to be fully refunded to the Swiss population (on a per capita basis) and to the Swiss economy (in
proportion to wages paid), a parliamentary decision of June 2009 eadnaattkied of the revenues from the £€vy on

heating and process fuels for £f@levant measures in the buildings sector (secti@. As of 1January 2018, the

funds for the national buildings refurbishnmi@nogramme are limited to a maximum of 450 million Swiss francs per year
(previously 300 million Swiss francs per year).

In general, Switzerland does not subsidise fossil fuels. However, depending on the definition, there are some policies in
place that ray be regarded as fossil fuel subsidies, but these policies are only applicable to small amounts of fossil fuels
consumed in Switzerland. At the federal level, a few tax exemptions and reductions provide limited support to users of
fossil fuels. Farmerspfesters, fishermen and the fuel use of snow cats are exempt from the mineral oil tax that is normally
levied on sales of mineral oils, while public transport companies benefit from a reduced rate. These mineral oil tax ex-
emptions in the specific sectorsedisted in appendi8 of the Swiss Federal Courtisilsubsidy reportSwiss Federal

Council 2008. Moreover, the mineral oil tax refunds in the agriculture sector was subject to an examination by the Swiss
Federal Audit Office. In the respective repaubpshed in August 2018, the Swiss Federal Audit Office recommends the
preparation of a legislative revision to abolish the mineral oil tax refunds in the agriculture sector (economic support for
agriculture should be provided entirely in the form of difgyments}’ The implementatiorof this recommendatiois

still pending, as th&wissFederal Council does not see any urgency f&ystem changéfor the following reasonThe

mineral oil tax refundarecurrently based on standard consumption, whicamadhat the amount of thefuadsdoes

not depend on effectivaiél consumption. Accordinglyarms can benefit if they have belewverage fuel consumption

thanks to energefficient management of their land and crops (e.g. by using electric tractoes)ditdsaccording to
standard consumption thus already create a certain incentive to use fuel effifent/vehicles are also exempt from

the performanceelated heavy vehicle charge, e.g. agricultural vehicles, vehicles used for the concessinspoyttof

persons or vehicles for police, fire brigadeil and chemical emergency wsjitivil protection and ambulances.

Worldwide subsidies for fossil fuels are estimated at 300 billion to 500 billion US dollars per year, depenedirag isn
measuredqconsumption/production subsidies) ahe level of energy prices. This huge market distortion does not only
produce severe fiscal problerasd opportunity costior the countries concerned, it also poses a major obstacle for en-
hanced investments in engrgfficiency measures and renewable energies. Switzerland as a founding member of the
Friends of Fossil Fuels Subsidy Reform supports the gradual and sustained phasing out of fossil fuel subsidies and the
reduction of unnecessary market distortions. Funtioee, Switzerland contributes to tEsmergy Sector Management
Assistance Programme administered by th@/orld Bank. This programmenanages the Energy Subsidy Reform Facility
thatoffers technical assistance for states that want to reform their fossiuibgidiesand provides the analytical basis

for the implementation of such reforitts

57 https://www.efk.admin.ch/en/publications/ezodadmyinistratic@oonomandagriculture/33inerabittaxrefundsnagricultureederatiepart-
mentfinancdederatiepartmerifeconomiaffaireeducatioandresearcifiederatustomsdministratifaderabfficeforagriculture.html

58 Seehttps://www.parlament.ch/en/ratsbetrietuistuavista/geschaeft? Affairld=20184261

59 For more details se@w.esmap.org
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Removing subsidies associated with the use of environmentally unsound and unsafe technologies

Switzerland does not subsidise the use of environmentally unsound andteclsatdogiesvith a direct negative climate
impact

Cooperating in the technological development of neenergy uses of fossil fuels, and supporting developing country
Parties to this end

Switzerland does not support any activities linked to the techrualbdévelopment of neanergy uses of fossil fuels in
developing countries.

Cooperating in the development, diffusion, and transfer of lesgreenhousegasemitting advanced fossil fuel tech-
nologies, and/or technologies, relating to fossil fuels, that captiand store greenhouse gases, and encouraging
their wider use; and facilitating the participation of the least developed countries and other neAnnex | Parties

in this effort

Switzerland is an active participant in the negotiations for a plurildtétiitive with five othertmmembers of the World

Trade OrganisatiofCosta Rica, Fiji, Iceland, New Zealand, Norway) on the Agreement on Climate Change, Trade and
Sustainability (ACCTS) that seeks to liberalise trade in environmental goods and servicestelmimful fossil fuel
subsidies, and promote voluntary dabelling programmes.

Furthermore, Switzerland advocates the use of the most efficient technologies availghle midstream and down

stream projects in developing countries. The Swiss policfossil fuel investments by multilateral development banks
(MDBSs) rejects investments in coal financing andstyggam fossil fuel activities but allows support to gas power plants

as well as gas midtreamand downstream projects in limited circumstasxwhae four cumulative criteria (need, effi-
ciency, additionality and transition) are met. This ensures that the project is in line with the goals of the Paris Agreement

Several Swiss universities conduct research in the field of carbon capture agd atmtaooperate with other research
institutions, companies and universities primarily in Europe and northern America to further develop the technology.
Currently, Switzerland is not supporting any least developed countries and other developing d¢otihériésvelopment

of fossil fuelfired power plants with carbon capture and storage technology, because Switzerland is of the view that the
technology is not sufficiently mature and cost effective yet.

Strengthening the capacity of developing country Parés for improving efficiency in upstream and downstream

activities relating to fossil fuels, taking into consideration the need to improve the environmental efficiency of these
activities

Switzerland supports through different projects the enhancemefiiictérecy in industrial production, i.&cleaner pro-

ductiomd These cleaner production projects promote-efioient means of production and better working conditions
attained through technological improvements and behavioural changes in both managpehstaff in industrial com-

panies and services. The resulting rise of economic and environmental efficiency and improved competitiveness is gained
through the systematic optimisation of energy use, processing of raw material, more efficient use osraaduiogs

better protection of the environme®&witzerland also supports efforts aiming at the adoption of cleaner fuel standards
(i.e. with lower sulphur content) as well as higher vehicle emission standénidl, can reduce air pollution

Switzerlandalso supports through different projects the energy efficiencylacarbonisationf enduse sectors such as
construction and transportation. These projects support the use of low greenhouse gas construction materials and pro-
cesses, the efficiency of heag of building and facilities, meeting the growing need for cooling while avoiding soaring
energy demand and greenhouse gas emissions, and improve efficiency of energy use for transport.

Furthermore, there is a rising awareness and demand by consunergifonmentally sound products. In order to alle-

viate potential adverse economic impacts of corresponding national measures, Switzerland promotes and supports the
development of international standards, especially with regard to the sustainable ugeabfesiurces (including agri-

cultural commodities), e.g. through the creation of sustainability standards, financial incentives and favourable framework
conditions in developing countries.
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Assisting developing country Parties which are highly dependent aine export and consumption of fossil fuels in
diversifying their economies

Most developing and transition countries have, in recent years, taken important steps towards trade liberalisation, in order
to align their trade policies with international tradgeements. The Swiss State Secretariat for Economic Affairs supports
these efforts, because a multilaterally acknowledged and respected set of regulations for international transactions not
only strengthens trade as such, but also creates more potdagjaltysecure markets to the benefit of all players.

The measures taken by the Swiss State Secretariat for Economic Affaies creating the necessary conditions for
earning additional income in the beneficiary countries and thereby contribute dicetttty alleviation of poverty. The
Swiss State Secretariat for Economic Affairs is focusing on three areas of intervention along the value ehaling)
framework conditions for trade, (iijiternational competitiveness, and (iif)proving market ecess.

Conversely, measures taken to help countries highly dependent on fossil fuel consumption to reduce this consumption
through energy efficiency measures and the transition to renewable energies allows them to free up resources that were
dedicated tohis consumptionto accordinglyinvest in the diversifying of their economiesiotably their energy sector,

and to limit their exposure to the risk of a concomitant increase in fossil fuel prices.

Regarding market access, trade between developing argfrinticountries is often insufficiently developed respectively

not diversified enough. Otheone hand, in some developing countries there is still a lack of necessary production capac-
ities, quality standards, transport infrastructure and khow; on theotherhand tariff and nortariff barriers to trade
makeeconomic diversification andirect access to markets more difficult.

Switzerland promotes access to Swiss markets by granting preferential tariffs on products from developing and emerging
countries In addition, the Swiss State Secretariat for Economic Affairs runs programmes for promoting imports to Swit-
zerland and the rest of Europe. Easing market entry for products from disadvantaged countries is an important contribution
to the promotion and deérsification of trade, the increase of export revenues and thus to the economic development of
the partner countries. Switzerland supports developing and transition countries in the following areas:

1 Generalised system of preferences;
1 Swiss Import PromotioRrogramf®

1 Promotion and strengthening of private voluntary social and environmental standards based on international
multi-stakeholder approaches, such as Better Cotton, 4C (Common Code for the Coffee Community),
Roundtable for Sustainable Biofuels, etc.

Finally, Switzerland is a strong supporter of the Extractive Industries Transparency Initiative. Switzerland acts based on
the conviction that an efficieninclusive and sustainablese of natural resources is an important driving force for sus-
tainable eonomic growth, contributing to sustainable development and poverty reduction. The sustainable management
of natural resources as supported by the Extractive Industries Transparency Initiative principle and criteria including
regular publication and audif revenues is key to mobilise the funds for diversification strategies.

Changes compared to therevious submission
There are no fundamental changes compared tpréwoussubmission.

60 www.sippo.ch
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5Projections andaoffect of policies and measures 5.1Projections

5 Projections and total effect of policies and measures
In this chapterSwitzerlands greenhouse gas emission projections under the following three scenarios are reported:

1 Thedwith existing measuré¢WEM) scenario, encompassing currently implemented angtad policies and
measures. The WEM scenario thus reflects the current state of legi§atiohsummer 2022also taking into
account the stipulated strengthening of existing policies and measures (i.e. any strengthening foreseen under
current legisléon);

1 The dvithout measurdés(WOM) scenario, excluding all implemented, adopted and planned policies and
measures to the extent possible. However, autonomous diffusion of technological progress takes place also under
the WOM scenarioleading to a graduamprovement of energy efficiency (which is obviously slower than
under the WEM scenario);

1 Thedwith additional measuré$WAM) scenario, encompassing implemented, adopted and planned policies and
measures. The WAM scenario thakesinto account in addtion to all policies and measures considered under
the WEM scenarié the planned strengthening of existing policies and measures as well as new policies and
measures that have not yet been put in concrete terms but are planned infortlegrtadvanc&witzerlands
contribution to climate mitigatian

Section5.1 presents Switzerlardsl total greenhouse gas emissions projected under the WEM, WOM and WAM scenarios
from 1990 to 2035, disaggregated by sector landas. The projections are presented relative to actual and unadjusted
inventorydata for the preceding yeaFSGEN, 2022). An overview of measures considered under the different scenarios
and details about the historical and projected key underlyingrgg®ons driving the emission scenarios are provided in

this section as well. In sectidn2, the assessment of the aggregate effect of policies and measures is discussed. Infor-
mation on the methodology appliad well as the underlying assumptions specific to each sector are presented in section
5.3.1for the energy sector (including transport), in secBah2for the industrial processesd product use sector, in
section5.3.3for the agriculture sector, in sectiér3.4for the land use, landse change and forestry sector, in section
5.3.5for the waste sector, in secti@B3.6for indirect CQ emissions, and in sectidn3.7 for international transport.
Section5.3.8ard sections.3.9present major changes since Switzertaridst submission and information on the sensi-
tivity analysis, respectively. BR CThltles5 and 6(a) to 6(c) provide a summary of Switzerangpdated projections,
howeve, due to technical constraints of the BR CTF platform, the projections could only be reported for the years up to
2030 in theBR CTFtables 6(a) to 6(c)

5.1 Projections

5.1.1 Policies and measures considered under the WEM, WOM and WAM scenarios

Tab.24 gives an overview of the policies and measures considered under the different scenarios; details regarding each
policy and measure are discussed in chapter

Tab. 24> Policies and measures considered under the WEM, WOM and WAM suelidessid nesures marked with a dot
considered under the respective scenario). The bifurcation points for the WEM and WOM scenarios aedb sB@wmder the W/
scenario, some measures are strength@d@gsteccompared to the WEM scenario.

Section ir

Measure chapter4 Sector |WEMWOMWAM Remark
First CQAct (1999) 4.2.2 | Crosssectoral U V]
Second C@\ct (2011) 4.2.3 | Crosssectora] U V]
Third CeACct(202) 4.2.4 | Crosssectoral U | Planned pol and measure.

The planned strengthening/adjustm
does not lead to an additional mitig;
impact under tiiéAMscenario compar
to the WEM scenario (see secdh

Thestrengtherg of the WASbmparec
to WENill be guided by the relevar
visions in the European USiorar, th
strengthening could nobgdtanslatec
to a concrete mitigation impaés$ and
therefore not taken into account.

WAM strengthened compared to W

C«

CQ levyon heating and process fuels 4.2.5 | Crosssectora U

C«
C«

Emissions trading scheme 4.2.6 | Crosssectora

4
4

Negotiated reduction commitments (for exemption fedevifi  4.2.7 | Crosssectora
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The Swiss Federal Office of Energy
frains from estimating the mitigatior
pact of thBwissEnergy programme
explanations see sedfidhl. In con-
trastPrognos et §2@0 implicitlin-
clude this policy and measheresti-
mating overddichnical progress

WAM strengtheri@djustedompared t
WEM.

Thestrengtheng of the WAddmparec
to WENE not yet well enough define
be translated to a conamétgation im
pact and could therefore not be tak
account.

See investment aids for ldrened
strengthening.

C¢
Ce

SwissEnergyogramme 4.3.2 Energy

C¢
Ce

National buildings refurbishpnegtamme 4.3.3 Energy

C¢
C¢

Building codes of taatons 4.34 Energy

Ce
C«

Feedn tariff system 4.35 Energy

The Swiss Federal Office of Energy
frains from estimating the mitigatior
pact of themvestment aids beyond 2!
(for explanations see sedi8r§. In
contrasRrognos et §2020)mplicitly i
clude this policy and measureestier
mating overadichnical progreEsr the
WAM scenaribetplanned prolongati
beyon@03 could not be taken into ¢
count, as the respective batfoesti-
mates are not available

Ce
Ce

Investment aids 4.3.6 Energy

This policy and measure points at tl
emissions of municipdilswaste incin
eration plants, i.e. it is expected tha
sion reductions are achieved mainh
direct savings thanks to the additior
production of electricity and heat as
as the recovery of metals from the |
ash. In particular the latizy indirectly
reduce greenhouse gas emissions
Switzerland. For these reasons, the
and measure is not considered for
jections (all scenarid$)e newagree-
ment which airatequipingat least on
plant with a unit for carbon eaptar
storagés also not considered, given
limited impact and pilot character.

Negotiated reduction commitment of municipal solid wasig

planbperators 4.3.7 Energy

Ce
C¢

CQ emission regulations for newly registered vehicles 4.4.2 Transport WAM strengthened compared to W

Cq
Cq

Energy label for new motor vehicles 4.4.3 Transport

Ce
C¢

Climate Cent 444 Transport

Cq
Cq

Partiatompensatiaf CQemissions from motor fuel use 445 Transport WAM strengthened compared to W

Ce
C¢

Heavy vehicle charge 4.4.6 Transport

Cq
Cq

Mineralibtax reduction on biofuels and natural gas 4.4.7 Transport WAM strengthened compared to W

Ce
C¢

International exhaust gas regulations (NMVOC) 448 Transport Relevant for indirect EQissions.

As this poli@nd measure is of globa
nificance, it is assumed that it does
lead to differences between the WE
WOM and WAM scenarios.

Not explicitly included in the emissit
spectives.

C«
C
C«

CQ emissions standard for aircraft 449 Transport

Carbon offsetting ardlition scheme for international civil g

(CORSIA) 4.4.10 | Transport

Relevant for aviation-@@xclimate im

Nonvolatile particle ma#marission regulation for aircraft engi| 4.4.11 Transport
pacts from clouds

C¢

Sustainable aviation juadicy 4.4.12 Transport Planned policy and measure

Provisions relating to substances stable in the atmosphere
PFCs, S&-NF)

Ordinance on Air Pollution Control 4.5.3 IPPU
NMVOC incentive fee 45.4 IPPU

C«
C«

45.2 IPPU WAM strengthened compared to W

C¢
C¢

Rdevant for indirect&missions.

C«
C«

Relevant for indirect Eissions.

Catalyst installed at the respective «
cal plant in the course of 2021.

Ce
C¢

Obligaons in relation to chemical conversion prd¢€3ses ( 455 IPPU
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Because the bifurcation point of the
and WOM scenarios of this measur
5 5 _ | 201 (rab30, most of the mitigation

Proof of ecological performance to receive direct payment, 4.6.2 Agriculture| U V] U | pact provided in sectidh2andTab21
is reflected in all scenarios (as the
tion impact reporteda 21is mostly
achieved in the early 1990s).

Resource programme (subsidies for a more efficient use g 463 Agriculture| U N

sources)

Climate strategy for agriculture 46.4 Agriculture| U U | WAM strengthened compared to W

Agricultural policy 2B17 and 200321 4.6.5 Agriculture| U U | WAM strengthened compared to W

Enhancemeatlabel standasd 4.6.6 Agriculture Planned POl'Cy ant_j meemn epr|C|_th
included in the emission perspectiv

Eg:)est Act (sustainable forest manadgehéorest area conse 472 LULUCE | U N

Wood Action Plamplementatiof Swiss Wood Resource Po| 4.7.3 LULUCF | U V]

Measures wittftorest Poli¢pbjectives and implementation) | 4.7.4 LULUCF | U V]

Forest Actianges due to revision 2017 4.7.5 LULUCF | U V]

Ban on landfilling of combustibie was 4.8.2 Waste V] V]

Ordinance on the Avoidance and Management of Waste | 4.8.3 Waste V] V]

IPPU, industrial processes and product use; LULUCF, lancsesthdagd and forestry

5.1.2 Key underlying assumptions

To provide a general overview of the drivers of Switzerfargteenhouse gas emission scenafiaf.25 shows key
underlying assumptions used for the modellingpmfjections The information provided corresponds to the information
reportedin BR CTF tableb and provides the basis for all scenari@gesection5.3 for assumptions which vary from
scenario to scenariolpopulation is assumed to increase considerably over the coming d&dattes. key underlying
assumptionare also projected to increase in the futlmdeed, Switzerlard gross domstic product, which also strongly
influences energy consumption and greenhouse gas emissions, is assumed to increase considerably over the coming dec
ades. The projection of the energy reference aiiga the sum oheatedgross flos areas, above andlbe groundi is

closely related to thprojection of population, badditionallyreflects the increasing demand for living area per capita
and fewer persons per househdlalf. 25 shows the total energy referen@gea, including household, services and in-
dustries). The projection of heating degree days follows the climate scenarios established for SwiRERnNs gee
section6.3.9for more details). While for histiral years the heating degree days reflect the observed natural variability
of meteorological conditions (mainly during winter), a smooth trend is assumed for projected years reflecting the expected
average meteorological conditions. Accordingly, for fatyears the greenhouse gas emissions scenarios are based on
average meteorological conditionghich are also reflected in the average tayperatures. However, as in the past,
actual emissions may vary substantially from year to iretre future as wke The projections of energy prices reflect

the values used by the International Energy Agémég World Energy Outlook 2018 The key underlying assumptions

1i 8 stem fromPrognos et al(2020) no values arerovided in the respective data taBler the years 1990 and 1995
(relevant for the projections are in particular the values reaching beyond the latest inventorin ybaryata table,
Prognos et al(2020)provide plenty of further and very detailed assumptions used to establish the prejeninas
energy uses in different sectors, split of energy carriers, etc. The key underlying assudinfiflovith regard to transport

stem fromFOEN (2022a)and are directly implemented in thational air pollution database EMIS

Tab. 25> Historical and projectedykunderlying assumptions used for the modelling of SwitZeiggednhouse gas emission prc
tions See sectiof.3.%or more details about heating degree days.

K derlvi i Historical Projected

ey wderlying assumptions

Y ying P 199(» | 1995 | 2000 | 2005 | 2010 | 2015 | 2020» | 2025 | 2030 | 2035
1 Population (annual mean, million inhabitants) NA NA 718 | 744 | 783 | 828 | 871 | 9.11 | 949 | 9.82

2 Gross domestic product (prices 2017, billion Swiss fra NA NA 520 549 603 648 713 760 805 851
3 Energy reference area (total, million square metres) NA NA 621 653 706 744 782 816 847 874
4 Fulltime equivalents (all sectors, million) NA NA 342 | 345 | 3.76 | 3.99 | 414 | 424 | 431 | 4.38

61 https://www.bfs.admin.ch/bfs/en/home/statistics/populatio pgpojeataitsinatiopatiections.html
62 https://www.iea.org/reportsAepnedpoutiooi?018
68 The data tabl e i s name d2060 BARVBKKW50_ aEuelieRahmentedingund=il @022x | 3k D0
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5 Heating degree déysmbr) NA NA | 3081 | 3518 | 3586 | 3075| 3182 | 3135| 3089 | 3042

6 Average day temperature (degrees Celsius) NA NA 10.4 9.3 9.0 106 | 10.2 | 103 | 105 | 10.6

7 Crude oil price (prices 2017, US dollars per rFheggwatt| NA NA | 388 | 632 | 875 | 622 | 748 | 88.0 | 96.0 | 1045

8 Price for natural gas (prices 2017, US dollars pernoeg) NA NA | 133 | 209 | 285 | 224 | 244 | 26.7 | 280 | 294

9 Passenger cars (billion vehicle kilometres) 42649| 41324 | 45613| 48040| 52066| 56620| 52055| 61749| 63691 | 65335

10Freight transpaxadd) and busdslifon vehicle kilometres) 4874 | 5155 | 5529 | 5682 | 6090 | 6767 | 7002 | 7687 | 8111 | 8510

a The key underlying assumpti@stém frofrognos et §2020)no values are provided in the respective data table for the years 198aant 16
the projections are in particular the values reaching beyond the latest inventory year).

b The values usedPrpgnos et §2020jor 2020 are based on projections and may differ from real historical values.

Prognos et §2020)FOEN2022a)

5.1.3 Results

Tah 26 andTab.27 provide a general overview of the projections of Switzedaumeenhouse gas emissions under the
WEM, WOM and WAM scenarios, detailed bgctor and by gas (the tables complement the results presented in BR CTF
table6, in particular they also show the projections up to 2035). For a direct comparison with Swiezlargsions
reduction targets, the total emissions presented in the tatdiefigures of this chapter are composed as follows:

1

Emissions of all greenhouse gases from the sect@sdrgyg 2 dndustrial processes and product ySsdAg-
riculturedand 5dNastéare included;

Emissions from sectdd OtheBare excluded;

Indired CO, emissions are included (for details see se@i@mand AnnexB.3.3), with the exception of indirect
CO; emissions from sectd¥ the§ as this sector is nancluded at all in Switzerlartd emission reduction
targets;

With regard to Switzerlar@ quantified emission limitation or reduction commitment under the second commit-
ment period of the Kyoto Protocgteenhouse gas emissions and removals from landanskajse change and
forestry are accounted for by an activitgsed approach at the end of the commitment p&eslAnne)B.3.5).
Therefore, the emissions from sectod 4nd use, landise change and foresfrgre not included in the totals
presented in this chapter, bihie respectiveevolutions for the different scenarios are reported separanely
briefly discussed

Greenhouse gas emissidnem international transport are excluded, but to increase tratsparthey are re-
ported separately and briefly discussed;

To be fully consistent with Switzerlatgl emission reduction targethe values for SwitzerlaGsl base year
emissions should actually be taken from the update to Switzélaedond initial repoiFOEN 2016d see
also FCCC/IRR/206/CHE).However relative evolutions in this chapter are provided with regard to the emis-
sions in 1990 according Bwitzerlands most recent grebouse gas inventory submission, in consistency with
the values reportechiBR CTF Table 6(a) to 6(c).

The evolution of total greenhouse gas emissions under the WEM, WOM and WAM scenarios as relevant for S&itzerland
emission reduction targets is displayedFig. 65, while the varioupanels inFig. 66 andFig. 67 present the disaggrega-
tion by sector and gas, respectively. To provide more details for the energy sector and to allow for a distinetion of th
contribution of transpoft, the evolution of the different source categories of sectimngrgyd (1A1, 1A2, 1A3, 1A4,
1A5, and 1B) under th&/EM, WOM and WAM scenarios is shown kig. 68 andFig. 69. Finally, Fig. 70 shows the
evolution of indirect C@emissions. In brief, the three scenariosdraracterised as followemissions as relevant for
Switzerlands emission reductiotargets see above

f

AWith existing measure® (WEM) scenario: By 2025, 2030 and 2035, Switzerlafedtotal greenhouse gas
emissions under the WEM scenario are projected to decre@8esfmer cent,72.7 per cent an@8.2per cent of
the emissions in 199@espectively. While the source category covering residential and commercial/institutional

64 INnBRCTFtatle, O6energyd consists of the greenhouse gas emi sswiththes f r o
policies and measures presented in de8tion w lainlsg oG¢tt 6 consi sts of the greenhouse gas
with the policies and measures presented it skction
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5Projections and total effect of policies and measures 5.1Projections

buildings (1A4) dominated total emissions in 1990, its emissions gradually decreased and are projected to con-
tinue on a decreasing pathway, reaching a reductié@.0per cent by 280 compared to 1990-(g. 69). Emis-

sions from transport (1A3), on the other hand, increased consideraldiy.per cent) between 1990 and 2008,
exceeding emissions from residential and comraénastitutional buildings by 2007. Emissions from the
transport sector are largely driven by passenger brathe course of about the last decaelforts to reduce
specific vehicle emissionsavefinally become effectiveThanks to the C@emission reglations for newly
registered vehiclesection4.4.2), as well as thanks to the autonomous technological progress, greenhouse gas
emissions from the transport sector are projectéartioerdecrease over the ing years. The emission reduc-

tion projected to be achieved by ZDB& 23.5per cent compared to the highest level in 2@0Biging theemis-

sions from the transport sector86.7per cenof the emissions in 1998y 2030,Switzerlandstotalgreenhouse
gasemissions are projected ttecrease by 4.8 million tonnes of CQ equivalents below the value in 1990.
Emission reductions from the source categories covering residential and commercial/institutional buildings
(1A4, reduction of8.7 million tonnes of @, equivalent} transport (LA3 reduction ofL.9 million tonnes of

CQO; equivalenty and manufacturing industries and construction (LA&juction of1.9 million tonnes of CQ
equivalent¥ contribute most tahe projectediecreas®f total greenhouse gamessions under the WEM sce-
nario. Further contributions come from sectbdndustrial processes and product@@erall reduction of..1

million tonnes of CQ@equivalents, including an increase ef&ses by about.5 million tonnes of CQequiva-

lents$®), sector3 GAgricultured (reduction of0.9 million tonnes of C@equivalents), sectdr dVasté(reduction

of 0.5 million tonnes of CQequivalents), and indirect G@missions (reduction df.3 million tonnes of CQ
equivalents). Emissions from source gatgy 1A1 are projected to increase®® million tonnes of CQequiv-
alentsby 2030 compared to 1990. Finally, the source categories 1B and 1A5 are both projected to decrease by
0.1million tonnes of CQequivalents;

1 AWithout measure (WOM) scenario: Unde the WOM scenario, policies and measures are excluded as of
the bifurcation points indicated ab.30, i.e. with a few exceptions as early as 1990. Consequently, emissions
under the WOM scenario increaby9.5per cent compared to 198@til around 2010slowly decreasing again
to aboutthe samemissionlevel as in 1990 by 2030 to 203Bhis decreasing trend after about 2010 is a result
of autonomous technological progress improving the greenhouse gas effedien the absence of (domestic)
policies and measures. Under the WOM scenario (as under the WEM scenario), the source categories covering
residential and commercial/institutional buildings (1A4) and transport (1A3) are mainly responsible for the gen-
erd decrease in total greenhouse gas emissions in the coming years, to some extentsalsceheategory
manufacturing industries and constructid®i2; seeFig. 68 and Fig. 69). In contrast, emissions from energy
industries (1A1) are projected tocrease, in particular iB029 and 2033, i.e. at the time when nuclear power
plants are decommissioned and assumed to be replaced-byedasombineecycle power plantssee ao
Fig. 21 in Switzerlané fourth biennial repoit Accordingly, greenhouse gas emissions from energy industries
(1A1) exceed, by 2030, the emissions in 1990 by aB&unillion tonnes of CQ@equivalents. A continuously
increasing trend is also projectéat emissions fronsector2 dndustrial processes and productdisehich,
driven by emissions of HFCs, incredsel.6 million tonnes of CQequivalentdy 2030compared to 1990;

1 Awith additional measure (WAM) scenario: By 2030 and 2035, Switzerlaéxtotal greenhouse gas emis-
sions under the WAM scenario are projected to decrea8&A@nd60.7 per cent of the emissions in 1990,
respectively. Compared to the WEM scenario, emissions decrease faster, as new policies and measures are in-
troduced and existg policies and measures are strengthened beyond the strengthening already stipulated under
current legislation (i.e., under the WEM scenario). While the energy sector (in partiankport, but alsthe
source categories coveringsidential and commeial/institutional buildingsmanufacturing industries and con-
structionas well agnergy industrieds mainly responsible for the additional emission reductions, contributions
also come from the agriculture sector and fromattiditionalreduction of ernssions of Fgases within the in-
dustrial processes and product use seétigr. 69).

Regardindand use, landusechange and forestry the difference between the WEM and the WOM scenarios results
from different asumptions inforest management practices, because all other parameters are identical for all scenarios
(see sectio®.3.4). Under the WEM scenario, harvesting is assumed to increase, making the land usse landnge

and forestry sector a net source, with differences between the WEM and the WOM scenartosod?.3million tonnes

65 By 2030emissions ofdases arprojected to remaboae the level of 1990, but historical datajentions suggest the peaking of emissions before
2020 and a decline thereafter
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of CO, equivalents over the period from 20® 203%. The harvesting rates assumed under the WOM scemarderived

from the continuation ofecentforest management practices observed between 1990 and 2006eeautd an unsus-

tainable forest stand in the long run and, amongst other effects, jeopardise the capacity of forests to adapt to climate
change. Therefore, despite the positive (starh) effect with regard to carbon sequestration, the W@dhario is not
considered preferablgolicy option. In more detail, the following emissions and removals frortatiteuse, landise

change and forestigector are projected under the differentnseims (sed ab.36 for underlying assumptions):

1 Under the WEM scenario, forestanagemenpractices ondrest landlead to netremovalsin the order of
2.9 million to 7 1.1 million tonnesof CO, equivalents peraar in the period from 2020 203%. In total, the
land use, landise change and forestry sector produceserabvalsof i 2.3 million to 1 0.5 million tonnesof
CQO; equivalents per year in the period from 2@@ 203 (Tab.26);

1 Under the WOM scenaridprestmanagemenpractices ondrest landead to net removals 6%4.4 million to
i 3.4 million tonnesof CO; equivalents in the period from 2020 20%. In total, the land use, langse change
and forestry sect@roduces net removals 08.8 million to i 2.8 million tonnesof CO; equivalents in the period
from 2021 to 203% (Tab.26);

1 Under the WAM scenario, forest managemenatctices ondrest landeadto net emissions ithe order 00.6
million to 1.1 million tonnesof CO; equivalents in the period from 2D® 203. In total, the land use, landse
change and forestry sector produces net emissiohd ofillion to 1.7 million tonnesof CO; equivalents in the
period fran 2021 to 203 (Tab.26).

In Fig. 66, thereis a distinctive shiffrom 2020 to 2021. There av&ral reasons for this:

1 Inventorydata as reported in the 8rzerlandis most recent greenhsei gas inventorg=OEN, 20223) include
the yeard 990 2020. From 2021 onwards, simulation results are shown for the three scenarios. However, in the
forest sector, scenarios and simulation with the model Massimo start a(s2@06ectiorb.3.4), leading to
different pathways across the scenarios starting in 2006 and thus also differing from observed values for the
period 20062020 The model Massimo calculates in-{€ars intervalsin betwveen the data are kept constant,
explairing the stepwise output (values available for 2006, 2016, 2026 and 2036)

1 The WEM scenario does not completely reflect reality. The scenarios used for this repastigiaedly de-
signedfor forest development purposes, fmtreporting under the UNECC. Swiss forest policythe basis for
the WEM scenarig defines goals to be reaah but the measures are not stringent in #resethat they do not
include @enaltie when goés are missedThe WOM scenarig which reflects recent management practices
acording toStadelmann et a{2021) is not a measurebased scenario, but soshasticscenario.The forest
managemenapplied in realitflies somewhere betweehe forest management assumed utdeiWOM and
WEM scenarig;

1 Further, therarealso methodalgical challenges whiclead to a shift in the modelled and observed estimates
(Tharig et al, 2021). One of them ishatthe model runs on the forest plots commosdoondnational forest
invenbory (NFI2/1994 1996) andhird national forest invewntry (NFI3/2004 2006), whereas the actual inven-
tory data are valid for all plots being forest at the time of the inventory. Also, slightly different allometric func-
tions are used for th@mulation and thémore detaileflinventory estimates.

Regardingnternational transport (bunkers), virtually all (more thar®9 per cent, se&€ab.4) greenhouse gas emissions

stem fromaviation, while greenhouse gas emissions from navigation are of negligible importance. Greenhouse gas emis-
sions from intenational transport are assumed to be the same under the WEM and WOM scenaridbgvgtiened
sustainable aviation fuel policy#@4.12 is projected to lead to lower emissions under the WAM scefise® section

5.3.7for details). By 2030 and 2035, emissions from international transport are projected to incB2dE2and229.6

per centof the emissions in 1990 under the WEM and WOM scenario, respectively (i.e. emissions more than double).
Under the WAM scenario, emission are projected to increa2d3%dand186.1per centof the emissions in 1990 by

2030 and 2035, respectively (i.e. emissions about double).

In this chapter, solely projections of domestic emissions under the different eseararprovided, in agreement with the
target of the second G@ct which is defined as a 20 per cent domestic reduction by 2020 compared toAh9e8 (
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B.3). While Switzerland focus indeed lies on domesticission reductions, international carbon credits play a subsidi-
ary role in particular cases to reach international commitmémisex B.3.6), but these international carbon credits are
not taken into account fahe scenarios presented here.

Fig. 65> Total greenhouse gas emissions under the WEM, WOM and WAM scenarios as relevant fosamitizsitandeductic
targets (i.e. including emissions of all greenhouse gases from tite 4e2t 3 and 5, including indireci @flissions from these sectc
excluding direct and indirect emissions from sector 6, excluding emissions and removals from landseehkmge and fores
and excluding emissions from international trartspdiso shown are actual inventory data for the years 13@0tdhe vertical ax
to the right indicates emissions relative to 1990. Values are proVidlie®®andTab. 27. Yeasto-year variations visible in all scena
for the years 1990 2R0reflect the impact of meteorological conditions on heating demand (see als@s&8ti6or projections 1
to 2035 a smoth trend of meteorological conditions is assumed (in line withtherature angeating degree days showrTiab. 25.
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Tab. 26> Switzerlan® greenhouse gas emissions under WM, WOM and WAM scenabipsector. The total is shown as rele
for Switzerlan® emission reduction targets (i.e. including emissions of all greenhouse gases from the sectors 1, 2, 3 ant
indirect C@Qemissions from these sectors, exahgddirect anéhdirect emissions from sectér excluding emissions and removals
land use, landse change and forestry, and excluding emissions from international transport). Frorda@Q3®adVEM and W.
scenarios correspond to actual inveypiata.

1990 \ 1995 \ 2000 \ 2005 \ 2010 \ 2015 \ 2020 \ 2025 \ 2030 \ 2035

Mt CGeq
Total as relevant fomgizer- WEM|  54.0 52.9 53.1 55.4 54.8 48.5 43.4 42.4 39.2 36.8
landds emissi WOM| 543 53.6 54.5 58.0 59.4 55.8 56.7 55.0 54.8 55.0
targets WAM| 54.0 52.9 53.1 55.4 54.8 485 43.4 39.3 35.6 32.8
WEM| 41.8 41.9 422 44.0 43.2 37.1 32.7 32.6 29.8 27.6
1 Energy WOM| 42.1 42.4 433 45.9 46.7 43.1 44.0 42.3 421 42.1
WAM| 41.8 41.9 42.2 44.0 43.2 37.1 32.7 29.8 26.6 24.4
WEM| 25 2.6 3.2 3.8 3.8 33 33 33 34 35
1A1 Energy industries WOM 2.5 2.7 3.2 3.8 4.0 4.1 5.1 5.2 6.5 7.7
WAM| 25 26 3.2 3.8 3.8 3.3 3.3 3.1 3.1 3.3
o WEM| 6.6 6.3 6.0 6.0 5.9 5.0 45 48 46 45
;ﬁg(ﬁgﬂgﬁ:ﬁ;ﬁgﬂ“g industi \vom| 6.6 6.3 6.0 6.1 6.0 5.6 5.6 5.3 51 5.1
WAM| 6.6 6.3 6.0 6.0 5.9 5.0 45 45 4.3 4.2
WEM| 147 14.3 16.0 15.9 16.3 15.3 13.6 14.4 12.7 11.2
1A3 Transport WOM| 147 14.3 16.1 16.2 17.0 16.1 15.8 15.2 14.8 14.3
WAM| 147 143 16.0 15.9 16.3 15.3 13.6 12.7 10.6 9.0
WEM| 175 18.1 16.6 17.8 16.8 13.1 11.0 9.7 8.7 8.0
1A4 Other sectors woM| 17.7 185 17.5 19.4 19.3 16.9 17.1 16.2 15.4 14.7
WAM| 175 18.1 16.6 17.8 16.8 13.1 11.0 9.2 8.2 75
WEM| 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1
1A5 Military WOM| 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1
WAM| 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1
- o WEM| 0.4 0.4 0.4 0.3 0.3 0.2 0.2 0.2 0.2 0.2
;ﬁ dFr‘]Jgt'S;’; g;”s'ss'ons fror \wom| 0.4 0.4 04 03 0.3 0.2 0.2 0.2 0.2 0.2
WAM| 0.4 0.4 0.4 0.3 0.3 0.2 0.2 0.2 0.2 0.2
_ WEM| 4.0 3.4 3.8 4.4 45 45 42 3.3 3.0 2.8
irg‘(?u“;tﬁzleprocesm woMm| 4.0 34 3.8 47 5.1 5.2 5.3 5.5 5.6 5.7
WAM| 4.0 3.4 3.8 44 45 45 42 3.2 2.9 26
WEM| 6.6 6.4 6.0 5.9 6.1 6.0 5.8 5.7 5.7 5.7
3 Agriculture WOM| 6.6 6.4 6.0 5.9 6.1 6.0 6.1 6.0 6.0 60
WAM| 6.6 6.4 6.0 5.9 6.1 6.0 5.8 55 5.4 5.0
WEM| 1.1 0.9 0.9 0.9 0.9 0.8 0.7 0.6 0.6 0.6
5 Waste woM| 1.1 1.0 1.0 1.0 1.0 1.0 0.8 0.8 0.7 0.7
WAM| 1.1 0.9 0.9 0.9 0.9 0.8 0.7 0.6 0.6 0.6
WEM| 0.4 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1
Indirect CQexcluding sector WOM 0.4 0.4 0.4 0.5 0.5 0.5 0.4 0.4 0.4 0.4
WAM| 0.4 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1
WEM| 72.0 i3.9 5.2 i2.9 i2.9 i2.2 i1.7 i2.3 i0.5 i0.5
fo tLaLIJ)LUCF (notincludedint \yom| 20 | 139 5.2 i29 | 29 | 722 | i17 | i38 | i28 | i28
WAM| i2.0 i3.9 5.2 i2.9 i2.9 i2.2 i1.7 1.1 1.7 1.7
_ WEM| 3.2 3.7 47 3.6 4.3 5.0 2.1 6.4 7.1 7.2
:Ql‘f&gzgﬂ?ﬁ'hﬁgf;?” (ot \wom| 3.2 3.7 4.7 3.6 4.3 5.0 2.1 6.4 7.1 7.2
WAM| 3.2 3.7 47 3.6 43 5.0 2.1 6.3 6.8 5.9
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5Projections and total effect of policies and measures 5.1Projections

Tab. 27> Switzerlan& greenhouse gas emissions under the WEM, WOM and WAM sd¢BngsissValues are shown as releva
Switzerlan® emission reduction targets (i.e. including emissions of all greenhouse gases from the seaas3,,iBcRiding indire
CQ emissions from these sectors, excluding direct and indirect emissions from sector 6, excluding emissions and renmu
use, lanelise change and forestry, and excluding emissions from international transport).Fto2@2Pthe WEM and WAM scen:
corregond to actual inventory data. For all scenahesmaximum value for N& reacledin the yeaR010(12.7 thousantbnnesof
CQ equivalents

1990 \ 1995 \ 2000 \ 2005 \ 2010 \ 2015 \ 2020 \ 2025 \ 2030 \ 2035
Mt CGeq

Total as relevant for Switzer. WEM| 54.0 52.9 53.1 55.4 54.8 485 43.4 42.4 39.2 36.8
land® emission reduction WOM| 543 53.6 54.5 58.0 59.4 55.8 56.7 55.0 54.8 55.0
targets WAM| 54.0 52.9 53.1 55.4 54.8 485 43.4 39.3 35.6 32.8
CO (excluding LULUCF, ek« WEM| 441 43.4 43.6 458 45.0 38.7 34.2 34.2 315 29.2
ing sectd, excluding interna WOM| 44.4 43.9 447 47.7 48.5 447 455 43.8 43.6 43.6
tional transport) WAM| 441 | 434 | 436 | 458 | 450 | 387 | 342 | 314 | 283 | 261
CH (excluding LULUCF, exc WEM| 58 5.5 5.1 5.1 5.0 4.8 4.6 45 45 45
ing sectdb, excluding interna WOM 5.8 5.6 5.2 5.2 5.2 5.0 5.0 4.9 4.8 4.8
tional transport) WAM| 5.8 55 5.1 5.1 5.0 48 46 4.4 43 4.0
N:O (excluding LULUCF, ex WEM | 3.4 3.3 3.3 3.1 3.1 3.0 2.9 2.4 2.4 2.4
ing sectds, excluding interna WOM 34 3.3 33 3.1 3.1 3.1 3.1 3.1 3.1 3.1
tional transport) WAM| 3.4 33 33 3.1 3.1 3.0 2.9 2.2 2.2 2.1
WEM| 0.0 0.2 0.6 1.0 1.3 1.5 1.4 1.1 0.6 0.6

HFCs WOM| 0.0 0.2 0.7 1.3 1.9 2.2 2.4 2.6 2.6 2.8
WAM| 0.0 0.2 0.6 1.0 1.3 1.5 1.4 1.0 0.6 0.4

WEM| 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0

PFCs WOM| 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0
WAM| 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0

WEM| 0.1 0.1 0.2 0.2 0.2 0.3 0.1 0.1 0.1 0.1

Sk WOM| 0.1 0.1 0.2 0.2 0.2 0.3 0.2 0.2 0.2 02
WAM| 0.1 0.1 0.2 0.2 0.2 0.3 0.1 0.1 0.1 0.0

WEM| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

NF WOM| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
WAM| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

WEM| 04 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1

Indirect CQexcluding sector WOM 0.4 0.4 0.4 0.5 0.5 0.5 0.4 0.4 0.4 0.4
WAM| 04 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1
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5.1Projections 5Projections and total effect of policies and measures

Fig. 66> Switzerlan& greenhouse gas emissions under the WEM, WOM and WAM stsnsetier as shown fab 26 Also show
are actual inventory data for the years 192@tSeeFig. 68for a more detailed disaggregation within the energy sector, in pi
allowing for a distinicin of the transport sector. For international transport, the WOM scenario (orange line hidden) is identic:
scenarioThe reasofor thesubstantial reductioofemissions n sector 2 &6l ndustrial procer
the WEM and WAM scenarsothata chemical plant installed a new catalyst in the course qftB8gdby substantially reduciNgC
emissions.
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5Projections and total effect of policies and measures 5.1Projections

Fig. 67> Switzerlan® greenhouse gas emissions under the WEM, WOM &nhda&arios by gas as showrTab. 27. Also show
are actual inventory data for the years 199@f The panel for &nd NEshows the sum of the two gasess(@Ffongly dominate
seeTab. 27for the individual contribution3he reasofor thesubstantial reduction ob@emissionsrom 2020 to 202hder the WE
and WAM scenarigsthatachemical plant installed a new catalyst in the course of 2021
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5.1Projections 5Projections and total effect of policies and measures

Fig. 68> Switzerlan& greenhouse gas emissions in the different source categories of the energy sector under the WEM, W
scenarios as shown fab 26 Also shown are actual inventatata for the years 199@@RQ dranspordicorresponds to source ce
gory 1A3. Source category 1A4 is dominated by greenhouse gas emissioesideotial and commercial use of fossil fustsle
source category 1A%vers greenhouse gas emissiomsrf norroad military vehicles including military aviafgae sectior.2.3for
more details). For the source categories@#&teband 1B3-ugitive emissions from oil and naturalégas WOM scenarios (héh
orange lines) are identical to the WEM scenarios.
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5Projections and total effect of policies and measures 5.1Projections

Fig. 69> Contribution of the different sectors to the evoluti®witzerlan® total greenhouse gas emissions under the WEM, W1
WAM scenarios. Emissions are edeed as relevant for Switzerl@nemission reduction targets (i.e. including emissions of all
house gases from the sectors 1, 2, 3 and 5, including indisezhiSSlons from these sectors, excluding direct and indirect em
from sector 6, euding emissions and removals from land useused¢hange and forestry, and excluding emissions from interr
transport). Contributions from the energy sector are further disagg(égatetA2, 1A3, 1A4, 1A5, antbli)strate the wst impotant
source categories.
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5.2Assessment of aggregate effect of policies and measures 5Projections and total effect of polidiesemasures

Fig. 70> Switzerlan® indirect C@emissionsunder the WEM, WOM and WAM scenarios (excluding sector 6) as BabvaiAlsc
shown are actual invenyodata for the years 19920
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5.2 Assessment of aggregate effect of policies and measures

5.2.1 Total effect of currently implemented and adopted policies and measures

The total effect of currently implemented and adopted policies and measaleslatedbased on the difference between

the emissions under the WOM and WEM scenarigspresented iffab.28 by gas and imab.29 by sector. For 2020,

the most recent inventpiyear,the total effect of currently implemented and adopted policies and measures is estimated
at a reduction 013.3 million tonnes of CQ@ equivalents (annual reduction, not cumulativer 2025, 2030 and 2035,
thetotal effect of currently implementeghd adopted policies and measuregrigectedat 125, 156 and18.1 million

tonnes of CQequivalents, respectively. Téeestimats depend on the assumptions regarding the evolution of the un-
derlying drivers and contain considerable uncertaintiesg@esitivity analysis in sectidh3.9. Further, the total effect

of currently implemented and adopted policies and measures also depends on the bifurcation points of the WEM and
WOM scenarios, which are shownTiab.30. The contributions of each sector are discussed in the following. Importantly,

the total effect of policies and measures as presented in this chapter does not necessarily correspond to the sum of the
mitigation impacts oindividual policies and measures as reported in chdpt#®mong the reasons are (ifferences in

the policies and measures considered as well as in the bifurcation poimifefi@nces in the methodolas applied,

and (iii) interactions of policies and measures only considered when estimating the total effect but not the individual
mitigation impact.

Tab. 28> Total effect of currently implemented and adopted policies and esdagigras. Emissions are considered as releva
Switzerlan®& emission reduction targets (i.e. including emissions of all greenhouse gases from the sectors 1, 2, 3 and 5,rnec
CQ emissions from these sectors, excluding direct and éheingissions from sector 6, excluding emissions and removals frc
use, lanelse change and forestry, and excluding emissions from international transport). Shown are the differences betw
and WEM scenarios as presentetiain. 27.

1990 | 1995 \ 2000 \ 2005 \ 2010 \ 2015 | 2020 \ 2025 | 2030 | 2035

Mt C@eq (annual reduction, not cumulative)

co 03 05 10 19 35 60 | 112 | 96 | 121 | 144
Ch 00 01 01 01 02 0.2 0.4 03 03 03
NO 0.0 0.0 0.0 0.0 0.0 01 0.2 07 08 08
HFCS/PFCS/SNE 00 0.0 0.0 03 0.6 0.8 11 16 21 23
Indirect CO 0.0 01 02 03 0.4 0.3 0.3 03 03 03
Zgﬁ;é;‘?:&’ﬁgﬁ;ﬁr;’égs”“‘d 03 0.7 1.4 26 46 73 | 133 | 125 | 156 | 181
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5Projections and total effect of policies and measures 5.2Assessment of aggregate effect of policies and measures

Tab. 29> Total effect of currently implemented and adopted policies and mdassetor. Emissions are considered as releve
Switzerlan® emission reduction targets (i.e. including emissions of all greenhouse gases from the seaas3,,iBcRiding indire
CQ emissions from these sectors, excluding direct and indirect emissions from sector 6, excluding emissions and renmu
use, lanelise change and forestry, and excluding emissions from international transport).rStiogvditierences between the v
and WEM scenarios as presentefiain. 26

1990 ‘ 1995 ‘ 2000 ‘ 2005 ‘ 2010 ‘ 2015 ‘ 2020 ‘ 2025 ‘ 2030 ‘ 2035

Mt C@eq (annual reduction, not cumulative)

1 Energy 03 05 11 1.9 35 60 | 114 | 97 | 123 | 145
2 Industrial processes and producty 0.0 0.0 0.0 0.3 0.6 0.8 11 21 2.6 2.9
3 Agriculture 0.0 00 0.0 00 0.0 0.0 0.3 03 03 03
5 Waste 0.0 01 01 01 01 02 0.2 0.1 01 01
Indirect CO 0.0 01 02 03 0.4 03 0.3 03 03 03
gg‘i’i ;iﬁ:&’ﬁg&(‘;ﬂréggg”ﬁ'd 0.3 0.7 1.4 2.6 46 73 | 133 | 125 | 156 | 181

Tab. 30> Bifurcation points of the WEM and WOM scenarios for the individual sectors. For the WEM and WAM scerad ritzd:
from themost recengreenhouse gas inventory are used, i.e.200 After 20 the WAM scenaritarts toincreasingly deviafrom
the WEM scenario as planned policies and measures (or the planned strefagthestingnof implemented picies and measure
come into force.

Sector Bifurcation points of the WOM and WEM scenarios

Energy sector (including transport) The bifurcation point is 1990. Some policies and measure in the energy sector aloraditibatiers
impact in 199%keEPFL and Infré216 andEPFL(2017jor details

Industrial processes and product use sect{ No measures specifically targeting process emissi@miGH e considered under any of the sc
ios.The WEM and WAM scenarios deviate Wé@Mhecenario as of 2021 as a result of the obligs
relation to chemical conversion prodéS3esde also sectibid.5Regarding-grases, the bifurcation |
is 1990.

Agriculture sector The bifurcation pointd$22(first calculation with different assumptions for the WEM and WOM s
following year, see sedi8ror more explanations).

Land use, laae change and forestry sect| The bifurcation point BXZfirs values taken from the modelling startingviit2 @féerent assumption
the WEM and WOM scenarios for the following year, $8.4fectinare explanations).

Waste sector The bifurcation point is 1990.
Indirec€Q The bifurcation point is 1990.

Energy (including transport)

For 2020, the aggregate effect of currently implemented and adopted policies and measures in the energy sector (including
transport) is estimated &1 4 million tonnesof CO, equivalentsTab.29), i.e. the energy sector is expected to contribute
about85 per centto the aggregate effect of currently implemented and adopted policies and measu2825F2030

and 2035, the aggregate effect of cotigimplemented and adopted policies and measures in the energy sector (including
transport) is estimated @17, 12.3and 4.5 million tonnesof CO, equivalents, respectively. As required by the reporting
guidelines, the estimated and expected effecitsddfidual policies and measures are addressed in chéapide aggre-

gate effect of currently implemented and adopted policies and measures in the energy sector is strongly modulated by the
introduction of reewable energy sourcemder the WEM scenariand the potential need for glised combineecycle

power plants as a replacement for nuclear power plamitsr the WOM scenario

Industrial processes and product use

As no policies and measures affecting pescemissions of C£and CH, from industry aredistinguished between the
WEM and WOM scenarigsho aggregate effects of policies and measures are expected for thes®Vijhsegard to
N0, the obligations in relation to chemical conversion proce$&€3) (s responsible for the substantial decreadé.6f
emissions of about 550 thousand tonne€©% equivalents as of 2021 under the WEM (and WAM) scenario (see also
section4.5.9. Further policies and measures with regardtgases substantially influence emissions of HFCs, PFCs,
Sk, and Nk from sector2 dndustrial processes and product@uséainly driven bythe phaseut of fluorinated refrig-
erantsassumed under the WEM scenagdaubstantial reduction of total greenkewgas emissions &fl million tonnes

of CO, equivalents in 202@ompared to the WOM scenario is estimated. For 2025, 2030 and th@3®tal impact
resulting frompolicies and measures with regard to emissions-géges idurther enhanced by the redian of N2O
emissionaunder the WEM scenariteading to amstimatednitigation impact of.1, 2.6 and2.9 million tonnes of CQ
equivalents, respective(ifab.28 andTab.29; annual reduction, not cumulative).
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5.2Assessment of aggregate effect of policies and measures 5Projections and total effect of policies and measures

Agriculture

For 2020, the aggregate effect of currently implemented and adopted policies and measures in the agriculture sector is
estimated a0.3 million tonnesof CO, equivalens, remaining about constant fead year up to 2035T@b.29). CHs

emission reductions contribute abd@ per centto the aggregate effect of currently implemented and adopted policies

and measures in the agriculture se¢td) per cent stem fromN,O emission reductions)he bifurcation point of the

WEM and WOM scenarios B011and not 1990 as for othsectors Tab.30), because retrospectively it is impossible to
elaborate meaningful WOM scenarios foistsector (see also sectitrB.3.

Waste

For the waste sector, the aggregate effect of currently implemented and adopted policies and measures can almost com-
pletely be attributed to the ban on landfilling of combustible wastetior4.8.2), which is considered for the WEM and

the WAM scenarios, but not for the WOM scenario (sechighy. The effect of the ban on landfilling of comb i

waste is slightly reduced due to incentives for increasing biogas production, which lead to somewhat increased fugitive
CHj emission under the WEM and WAM scenarios, compared to the WOM scenario. Overall, emissions under the WOM
scenario exceed emisa®under the WEM scenario By2 million tonnes of C@equivalents in 2020 and l@y1 million

tonnes of CQequivalents in 285, 2B0 and 2035gJightly decreasing trenolver the yearsseeFig. 66).

5.2.2 Total additional effect of planned policies and measures

The total additional effect of planned policies and measupedculated based on the difference between the emissions
under the WEM andlVAM scenariod is presented by gas irab.31and by sector iffab.32. The starting points of the
various planned policies and measures are detailed under the respective sections id. dhap2e5, 2030 and 2035,

the total additional effect of planned policies and measures is estimated at a redugtio.6f and 4.illion tonnes

of CO, equivalents (annuakduction, not cumulative), where the main contribigiomme from the energy sectdol-
lowed by the agricult@rsector.

Tab. 31> Total additional effect of planned policies and measyrgss. Emissions are considered as relevant for Switfeeand
sion reduction targets (i.e. including emissions of alhigoese gases from the sectors 1, 2, 3 and 5, including indiserhiSSon:
from these sectors, excluding direct and indirect emissions from sector 6, excluding emissions and removals fronmdaursk
change and forestry, and excluding emissiams fnternational transport). Shown are the differences between the WEM and
narios as presented irab. 27.

1990 \ 1995 \ 2000 \ 2005 \ 2010 \ 2015 \ 2020 \ 2025 \ 2030 \ 2035
Mt CGeq (annual reduction, not cumulative)

ca 0.0 00 0.0 00 0.0 0.0 0.0 28 32 32
Ch 0.0 0.0 0.0 0.0 0.0 0.0 0.0 01 0.2 04
NO 0.0 00 0.0 00 0.0 0.0 0.0 01 02 03
HFCs/PFCS/SRE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 01 01 0.2
Indirect GO 0.0 00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
Zﬁfi;irne'feéi'li.?nr tsa"r‘gtezti”a"d 0.0 0.0 0.0 0.0 0.0 0.0 0.0 31 36 41

Tab. 32> Total additional effect of planned policies and measyrector. Emissions are considered as relevant for Switz
emission reduction targets (i.e. including emissions of all greenhouse gases from the sectors 1, 2, 3 and 5, incl @{drenmiskien:
from these sectors, excluding direct and indirect emissions from sector 6, excluding emissions and rentavdlsiSeprtandse
change and forestry, and excluding emissions from international transport). Shown are the differences between the VEEd
narios as presented ab. 26

1990\ 1995 \ 2000\ 2005 \ 2010 \ 2015\ 20 \ 2025\ 2030\ 2035
Mt C@eq (annual reduction, not cumulative)

1 Energy 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 3.2 3.2
2 Industrial processes and producty 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2
3 Agriculture 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.7
5 Wast 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Indirect CO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
;?qtias's?jnrfé%‘airt‘ito fr?rt asr‘évgtzse”m‘j 0.0 0.0 0.0 0.0 0.0 0.0 0.0 31 3.6 41
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5.3 Methodology

The methodologies applied &stablishSwitzerlands greenhouse gas emission scenarios are tailored to the particular
characteristics of each sector, always ensuring consistency with actual data of the greenhouse gas inventory. To provide
a basic understanding of the models and approaches eseits celevant for each sector are summarisdchin 33 and

discussed in the following sections.

Tab. 33> Overview of models and a

proaches used to project Switdeglerahhouse gaamissions from different sectors.

Type and characteristi(

Original purpose of ap

Strengths and

Accounting of overlaps

Gases of approach or model proach or model weaknesses and synergies
Energy perspectives | Comprehensigenula-
Model etwork of variou| 260+ of the Swiss Cor tion of Switzerl@en- | Accountanplicitljorthe
energy system models| federation teveloan | ergy system (due to th¢ overalinteractions be-
1 Energ The resultingpergy de- | energy system tieat level of detail, developy tween Fh_e effects of dif
(incudinginterna- CQ. CH. NO ma_nd |$ransferre(_1 to th compapble with the fon ment ta_kes severa ent poI|C|es_ and '
tionaltransport) A national air pollution dg term climate goal of negl years)simultaneously | measuredirect and ind

base EMI® calculate
emissions of greenhou
gases.

zero greenhouse gas
emissions by 2050 ang
the same time, ensure
secure energy supply

taking imtaccount the
medium tlongterm cli-
mate and energy policy
targets

rect rebound effects, a
well & spitbver effects i
all economic sectors.

2 Industrial process
and product use

CQ, CH, NO, HFCg
PFCs, SNk

3 Agriculture

4 Land use, langse
change and forestry,

5 Waste

Bottorup estimates ac
cording tthe2006 IPCC
guidelines for national
greenhouse gas invent
ries.

Greenhouse gas inven
tory (ndundarentabd-
justments needed).

Calculations at the leve
of single processes, re
quiring a full set of proj
tions of activity data an
emission factors.

CQ, CH, NO

Stochastic empirical si
gle tredoresmanage-
ment scenario model
(Massimpfor C@ sim-
ple assumptions for CH
and NO.

Projections of thevel-
opmenof forest re-
sources.

Specifically designed t
reflect the characteristi
of Swiss forests, basec
on data from the natior|
forest inventories.

Indirect C@

Indirect CO

Bottorrup estimatexc-
cordingo the 2006 IPC{
guidelines for national
greenhouse gas invent
ries.

Greenhouse gas inven
tory (ndundamentab-
justments needed).

Calculations at the leve
of single processes, re
quiring a full set of proj
tions of activity data an
emission factors.

Policies and measures
are assumed to target
tinctsourcesf green-
house gases, i.e. overl
and synereg are consid
ered negligible.

5.3.1 Energy

In its eighth national comunication and fifttbiennial reportSwitzerlandoresentcompletely updaggtWEM and WAM
scenariogor the energy sector. Thsgenariosre now based on the results from the energy perspectives 20%@gh@s

et al, 202Q. As in previous submissiondyg WOM scenario for the energy sector is based on the woBP#&L and
Infras (2016)andEPFL (2017) An overview of the key steps performed to establish the WEM, WOM and WAM sce-
narios for the energy sector, including information on underlying assumptgmsvided in théollowing.

WEM scenario (energy)

The energy perspectives 205@rggnos et al.2020 analyse how to develop an energy system that is compatible with
the longterm climate goal of netero greenhouse gas emissions by 2050 and, at thetisaenensures a secure energy
supply.Different versions of the netero emissions scenari@®ERQO) i considering differentombinatiors of technol-
ogies andrarying paces dthetransition torenewable energy in the electricity sedtare compared wit thedusiness

as usud(c&continue as befotedNVWBY scenario to gain insights into the additional need for action and the additional
technical measures required to achieve the 2050 tdigetesult®f theenergy perspectives 2058is0 assess necasg
investments and additional or reduced costs.

Fig. 71 provides a schematic overview of tthevelopment of the WEM scenafar theenergy sectobased orthe WWB
scenario oPrognos et al(2020) In the following, the thee essential steps adiscussed.

66 The energy perspectives 2@S@kescribed in this tdbien the basis fine WEM and WAM scenarios. The WOM scesaaitdrédie mode BSfFL
and Infra@016pndEPFL(2017) see Switzerl andbés fourth biennial report for
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Fig. 71> Schematic overviewf thethree steps performed derivethe WEM scenario for teeergy sector based ¢ime WWB scena
of Prognos et a{2020)

= Activity data (energy consumption) according to the WWB scenario of Prognos et al. (2020);
» Available at a very detailed level of disaggregation;

« For transport, updated projections of energy consumptions based on the road transportation model
(for references see FOEN, 2022) are used.

« Calculation of greenhouse gas emissions by means of the national air pollution database EMIS;
EMIS

Prognos (WWB)

» Same approach (including emission factors) as for the greenhouse gas inventory.

policies and measures (CO, levy on heating and process fuels, partial compensation of CO,

Recent upd emissions from motor fuel use) not yet considered by Prognos et al. (2020).

of policies and
measures

ﬂ »Resulting emissions are adjusted/amended by the additional mitigation impact of recently updated
ate

As a first step the WWB scenao of the energy perspectives 2050 ggnos et al.2020 formsthe basidor the WEM
scenario used for Switzerlafseight national communication and fifth biennial rep@omprehensivénformation re-
garding the different scenarios established in tamé&work of the energy perspectives 2050+, including methodologies
applied, are available on the website of the Swiss Federal Office of Ehtrms///www.bfe.achin.ch/bfe/en/home/pol-
icy/energyperspective®050plus.html The documentation includes an executive summary, a concise report (110 pages)
and a technical report (501 pag&d)loreover,extensivetables with results andinderlying assumptions are avaiabas

well as additional commentaries thdive deeper into selectéddividual aspects (such as on electricity supply during
winter, potential and use of biomass, power generation angbbeatr cogeneration, etc.).

In brief, thescenarios ofhe energyperspectives 2050are calculated with different energy system madee models
follow a bottomup approach with a detailed representation of the relevant technologies in each sector. Thegiedel
integrated for the entire energy system; results ftearindividual sector models thus flow directly into the mbidglof
the other sectors. This is particularly important for the interface of the energy demand sectors with itivegrod tee
electricity sector, district heating generation and otherggneonversionPrognos et al(2020)implicitly include the
mitigation impact of all implementegbliciesand measue e.gby estimatingthe overall technical progress.

Regarding the evolution of the transport sector, the WWB scendfimghos et al(2020)relies on inputs from the road
transportatiormodel primarily used for the greenhouse gas inventory (see section FREM 20223. The road @ns-
portationmodel is based on a bottemp approach, taking into account the composition of the Swvesile fleet and
differentiating various vehicle classes, fuel types and emissions standards. For past and future years, energy consumption
is then calculated based on parameters such as the composition of the fleet, the distances travelled, thai$eel, types
andthe specific fuel consumptioithe road trasportatiormodel directly targets vehicle kilometres, i.e. passengers per
vehicle are not quantified for this exercise.

At the time of preparing the energy perspectives 2050+, the greenhouse gazynuprb and includinghe year 2018

was available. In order to gaiasultsthatarecompletely consistent with Switzerlaisdatest greenhouse gas inventory,
slight corrections@reapplied in the second steghere necessalgee below). A complete redalation with most recent
inventory data, i.e. historical emissgup to 2020, could not be performed, as the modelling exercise is very costly and
took several years to be comglét However, as the road transportatiwodel is annually updated, the WEMenario

67 Executive summabpnae reporfTechnical report
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includes projections of energy consumptidoased on the version establish for Switzedhatest greenhouse gas in-
ventory FOEN, 20223. Overall, he WWB scenario of the energy perspectives 205@gether with the latest version
of the roadransportationmodel,provide activity data (energy consumpti@t)a highlydisaggregated level.

As asecond step, the activity data (energy consumption) obt&ioedthe first stefare integrated intthe national air
pollution database EMIS herewith, geenhouse gas emissio®&, CH4, N2O) can be calculated with exactly the same
approach (including emission factoes) used fothe greenhouse gas inventory, guaranteeing consistency between his-
torical and projected data. The methodologies for each saategory are described in detail in Switzerfaridtest
national inventory repoFOEN, 20223. As the activity data based &mognos et al(2020)do notreflect the impact of
measures to contain the corona virus pandeprigjected activity datare considered as of 2025 in most cases (with
linear interpolation between 2020 and 20ZR)erewith,therecovery from the observed decrease in the histbdata

for 2020is probably more realistic (i.e. lasting several years instead of one yearantie shorterm evolution should

be viewed with caution.

Prognos et al(2020) do notprovide explicitactivity dataof source category LBAs greenhouse gas emissions from this
source category akd minor importanceemissions are assumed to remain constp to 2035.

As athird and final stepresulting emissionareadjusted/amended by the additional mitigation impact of recently updated
policies and meases.In its original version, tb WWB scenaricof Prognos et al(2020)considers for past and fture

yearsi all energy and climate policy measures and instruments in force until the end pft0jéherally assuming that

the policies and measures will be continued in a similar manner, without any strengthening or weakening, up to 2035.
The develpment of technologies (efficiency, equipment, installations, vehicles, devices, etc.) and their use follow the
autonomous technical progress and the legal basis existing at the end of 2@de Trdoaccoun the most recent
developments in Switzerlagglclimate policyand, thus, testablish a WEM scenario thatfidly consistent with the
currently implemented and adopted policies and meastiegs Z4), the following adjustmentamendnentsare made

with regardto the WWB scenarié?

1 CO:levy on heating and process fuelsectiond.2.5: The WWB scenario does not take into account the latest
increase of the rate of theO, levy from 96 to 120 Swiss francs per tonneCdd, introduced a®f 1 January
2022. Therefore, for the WEM scenario, the additional mitigation impact realised as of 2022 is factored in. The
additional mitigatiorimpact is estimated at 250 thousaodnes ofCO, equivalents per year and is attributed to
three quartersotthe source categories 1A4a and 1Adhildings) and to one quarter to the source categories
1A1 and 1A2 ndustryd;

1 Partial compensation of CQ emissions from motor fuel usgsection4.4.5: The WWB scenap does not
take into account the increases of the compensation rate from 2021 to 2024. Therefore, for the WEM scenario,
the additional mitigation impact realised for the years 2021 to 2024 is factor&tiénadditional domestic
mitigationimpact is estirated at 530 thousaridnnes of CQ@equivalents per year.

The three steps discussed above provide detailed atw@dgte results for the WEM scenarithe drengh of this ap-
proachis that it is based on amprehensive simulation of Switzerlaadnergy gstem includinga very detailed repre-
sentation of all relevartechnologiesResulting greenhouse gas emissions are fully consistent with the greenhouse gas
inventory. Another advantage is that the modelling takes into account energy and climateaptiieysame timethe

resuts are thus consistent with tigeals from both areaslowever,the modelling does not explicitly represent single
policies and measures, but takes into account the owgteglhtion impactge.g. based on assumptions regardingneml
progress and energy use (expert judgements and empirical values thereby play a certaurertdehehigh complexity

and the higHevel of detail,the developmenbf projectionstakes several yearsakingthis approach not suitable for
shortterm updatesThese latter remarks may be conside®dveaknessed the approach

WOM scenario (energy)

The WOM scenario was not updated in the framework of the energy perspectives 2080 edition of the scenario
would require considerable capacitee® costs, bit is not expected to reveal any new insglitccordingly, the WOM

68 The adjustments/amendmentsapglieds a final step, i.e. at the level of resulting greenhouse gas emissions (and not at the level of energy consum
tion provided Byognos et aR02{.
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scenario for the energy sector is based on the woBP&L and Infrag2016)andEPFL (2017)as in previous submis-
sions.

Detailed informatiorwith regard to the WOM scenari including methodologies, strengths and weaknesseavail-
able in Switerlands fourth biennial reporfhe WOM scenario fothis submissiomcludes somepdats and improve-
mentsin order to take into account recalculatiadhat arealsoreflected h the greenhouse gas/entoryas well asn the
WEM and WAM scenariosAccordingly, the WOM scenarinow includes an adjustmeint order tocorrectly attribute
the energy consumption and related greenhousergasions fronfheatedyreenhouses in sourcategory 1Ad¢as well
asminor recalculations tsome emission factars

The computable general equilibrium modéEPFL and Infrag2016)andEPFL (2017)does not address emissions from
source category 1B. Therefothe WOM scenario fasource categoryRlis assumed to be identical to the WEM scenario
for the full time period from 1990 to 2035.

WAM scenario (energy)

The WAM scenarigs closely coupled to the WEM scenario, teetheenergy perspectives 2050/Rrpgnos et al.202Q
see above However, omparedto the WEM scenario, the WAM scenaaddtionally takes into account the impact of
the plannedstrengthenini@djustmenibf currently implementeénd adoptegbolicies and measures and of new instru-
ments as proposed in the third £8ct (section4.2.4). For the energy sectohe following adjustments of the most
important measures are considered under the WAM scenario:

1 Negotiated reduction commitments (for exemption from the C®@levy) (section4.2.7): Continuation ofe-
gotiated reduction commitments (for exemption from the [@@y), but planned expationin 2040(this should
incentivise the transition to fosdilee energy consumption, giving apéors 16 yearto phase outossil fuels,
the remaining timas consideredufficientto allow for replacing existing fossil plants by &fbee technologies
at the end of their technical lifetimeAs of 2025, it is planned that each company \aitiegotiated-eduction
commitment (for exemption from the G@vy) must depict a decarbonisation roadmap

1 National buildings refurbishment programme (section4.3.3: Increase of thehareof the revenues from the
CO; levy on heatingand process fuels earmarked fioeasures ithe buildings sector from 33 to below 50 per
cent.Continuation of theational buildings refurbishment programmi¢h no cap on annual contributie(pre-
viously, the cap wag50million Swiss francger yea). During the period 202%2030,40 milion Swiss francs
per yearshall beallocated to the replacement of fossil heating systems

1 CO:emission regulations for newly registered vehicle&ectiond.4.2: (i) 15 per cehreductioncompared to
the 2021 targetfor new cars andans from 2025 onward, (i87.5 per cent reductiocompared to the 2021
targetsfor newcars as well as 31 per cent reduction for new vans from 2030 onward, (ii) introducGah of
emission regulgons for heavy dutyehicles fron2025 onward

1 Partial compensation of CQ emissions from motor fuel usgsection4.4.5: Continuationof the domestic
compensation ratef 10 per cenbf CO, emissions from motdfuelsfrom 2025 until2030;

1 Mineral oil tax reduction on biofuels and natural gas(renewable transport fuel3: The mineral oil tax re-
duction on biofuels and natural gas shall be extended until the end ofR2@86 same timemporters of fossil
fuelsare obliged to reduce a certain proportiolC@: emissions from transport by placing renewable fuels on
the market. Th&wissFederal Council is to determine $hproportion within a range of five to tpercent

9 Third CO2 Act (support for fossil-free public transport buses and ships Under the thirdCO; Act, the
federal government wants to support the conversion of buses and ships tirdesslibctric or hydrogen drives,
thereby accelerating the efforts already underway by the cantons and muigsipali

These adjustments are provisional in the sense that they reflect the propositions of the Swiss Federal Caddiil. The
tional mitigation impacts of the measures are genecallgulated individually using bottommp approaches. Where avail-

able (e.gfor the CQ emission regulations for newly registered vehicles), model simulations have been used to estimate
theadditionalmitigation impactsThe planned adjustmeat the partial compensation of G@missions from motor fuel

useis interpreted asnnua reduction objectives; the mitigation impact of these measures tiieFsponds to these ob-
jectives.
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The calculations with regard to the strengthening/adjustment of policies and measures considered urdler sbhe-W
nario as described above provide theitoldal mitigation impact realisecompared to the WM scenarioup to 2030n
most casesTheestimates of thadditional mitigation impacareavailable inCO, equivalents and for highly aggregated
subsets of the energy sector as defined undeE@erdinance (buildings, transport, industry, othée distrbutions

on individual gasedq0;,, CHa, N2O) and source categories (1A1, 1A2, 1A3, 1A4, 1A5) then follow the respectivie distr
butionsof emissionainder the WEM scenario in each single y®dinere ncadditional polices and measures are planned,
the additional mitigation impacatqualszero (e.g. for source category 1Hjeyond 2030, no concrete policies and
measures are planned Yet the additional mitigation impacannot be estimated yetee seatins4.2, 4.3 and4.4).
Accordingly, between 2030 and 2035, it is assumed that the additional estimagatianitmpact remains constant (i.e.
the WEM and WAM scenario®r the energy sectavolve in parallel)Finally, the WAM scenario is constructég
subtracting thestimats for theadditional mitigation impactsom the WEM scenario

The approach appliew derive the WAM scenario for the energy sedtas strengits and weaknesseEhe bottomup
approach allows for a targeted estimation of the mitigation impact of each measure, taking full account of their specific
effects in each sectoh drawback of this approach is that interactions between measuresly bepartially considered.

5.3.2 Industrial processes and product use

Greenhouse gas emission scenarios for the industrial processes and product useesbag®ed oexactly the same
methodology as used for the greenhouse gas inventory, i.e. bagt@stimatesccording to the 2006 IPCC guidelines

for national greenhouse gas inventori€¥JC, 2009. Details about the methodologies, including relevant emission fac-
tors, are documented ROEN (2022a). The strength of this approach is that greenhouse gas eméssinarios are
calculated at the level of single processes. This, however, requires a full set of projections of activity data and emission
factors (which may potentially be considered a weakness of the approach).

In Switzerland, there are few industriabbches that release relevant amounts of praedsted greenhouse gases. The
primary sourceof procesgelated greenhouses gases emitted from the industrial processes and product uiselsector
cement industry, followed by emissions af&ses from thase as refrigerants and by emissions of €@m the thermal
cracking process (production of ammonia and ethyldsg}o 2020N,0 emissions from the chemical industry (produc-
tion of niacin) were substantias well. Howeverthe WEM and WAMscenarios iolude a major and persistatgcrease

in N2O emissionof about 550 thousartdnnes of CQequivalents from 2020 to 2021. The reason isttatrespective
chemical planinstalled a new catalyst in the course of 2@B&rewith eliminating almost all ensiens.Measures in the
industry sector are primarily targeting energlated emissions (sectidn3), which are included under the energy sector
(for the respectivenethodologysee sectiorb.3.1). However, the emissions trading scheme (secti@rf also covers
procesgelated emissions, permitting companies to reach their reduction obligations not only by more efficient use of
energy, butlso by optimisation of their production processes leading to reduced prelegsegemissions of greenhouse
gasesNevertheless, for most emitters of procesiated greenhouse gases covered by the emissions trading scheme (in
particular for the cememdustry, the major emitter) this possibility hardly exists due to physical/chemical limits regard-
ing further reductions of the emission fact@ks.the Ordinance on Air Pollution Control (sect®5.3 and theNMVOC
incentive fee (section.5.4) are exclusively considered regarding the scenarios for indirece@@sionsthe following

two policies and measures are solely responsibléhéodifferences between th&/EM, WOM and WAMscenarios for

the industrial processes and product use sg@tqrovisions relating to substances stable in the atmosfiiEfes, PFCs,

Sk, NF3) (sectiond.5.2), and (ii)obligations in reldon to chemical conversion processBs®) (sectior4.5.5.

The relevant activity data for industrial production are inferred fpomductionindices available fronthe energy per-
spectives oPrognoset al.(2020). Accordingly, the production of goods (such@mker, cementjron and steelbricks,
chemicals, etc.) underlying the activity data are consistent with the use of energy undeelgmgssions reported in the
energy sectorig. 72 provides a few examples of production indices applied under the WEM, WOM and WAM scenar-
ios. Productiorindicesof clinker as well asron and steehre assumed t@main about constaoter the coming decades
The decline in the production indekbrick is substantial, but the effect on total geogenie €@issions from the indus-
trial processes and product use sector is limited as these emissions are dominated by cement prodsmtiemdus-

trial processes whose emissions are of minor inapeg and for which detailed projectionfproduction indicesre
unavailable, it is assumed that the activities remain constant at the I@padtofears (depending on the process, mean
values over the last ten years or over the full time period sin@@ a8 used). Where projectoare deduced from
Prognoset al.(2020), values are calculated based ongreduction indices fro@025 onwards with linear interpolation
between the last inventory year an®20
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Fig. 72>Production indices foclinker, iron and stees avell adbricksuntil 2035 (relative 2920. Identical production indices are L
for the WEM, WOM and WAM scenarios.
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Projectionsof emissions of Fgasesre based on a wedistabished bottorrup model (se€arbotech 2020. This model,
described in detail iffOEN (2022a), is not only used to derive the emission estimates for the annual greenhouse gas
inventory, but also serves to project future emissibos historical years (i.drom 1990 up to the most recent inventory
yeai), the model is basewh detailedstatisticsof F-gases imported into Switzerland, supplementethfymation from

the branch associations and companies concerned. The model makes assumptions aboueptiotuaslivell as emis-

sion factors relevant for assembly, operation and disposal of appliances. For the projections, the two most important
applications of fluorinated gaséesefrigeration and electrical equipménare considered in detail, while emimss from

other applications are mostly hold constant over tifine main factors defining the scenarios are the pbasef HFCs,
decreasing emission factors in refrigeration, and the limit set ger8iEsions following the provisions relating to sub-
starces stable in the atmosphere (HFCs, PFCs, 1) (sectiond4.5.2). Emissions of HFCs show a substantial change

to a faster decrease rate at around 2025 under the WEM and WAM scéR&yi®s). The reason is that the model
assumes that HFCs with relatively high global warming potentials are disposed at this time as the respective appliances
reach their end of life. Therewith, emissions from the remaining applianceggfiation as well as at their disposal) are
lower. The large changes reflect past changes of filling amounts, as the lifetimes are assumiseio tnenaber without
smoothening over several yeafsie WEM scenario wagpdatedat the same time as thetadior the most recent green-
house gas inventory was compilétOEN, 20224. Due to limited resources, the WOM and WAM scenarios correspond

to the scenarios prepared for Switzeri@ntburth biennial report. In order to be fully consistent with the mostntec
greenhouse gas inventdignd, thus, the WEM scenarj@ few ninor adjustmergwere made: (ijhe WAM scenario for

NF; is assumed to be identical to the WEM scenarioti{@) WAM scenario for PFCs arsks is assumed to show the
same difference to th&EM scenario as in therevious submission, and (ithe WOM scenario foBFs is assumed to

show the same difference to the WEM scenario as in the previous submissiasibke inFig. 67, theresultingscenarbs

are fully consistent with the most recent greenhouse gas inventory.

Tab.34 provides an overview of assumptions in the industrial processes and product use sector with regard to the WEM,
WOM and WAM scenarios. &jarding FgasesCarbotech(2020)provides further details about underlying assumptions
and methodologies.

Tab. 34>Assumptions used for the projections of emissions from the industrial processes and product use sectoMiEMeWR
and WAM scenarios.

WEM

In close correspondence with the asg
tions on industrial production used in
energy perspectivefafgnost al.
(2@0, theproduction indicesdement

WOM WAM

Industrial production

and metareassumed t@nain about

constant up to 2035, while the produ
index for briclgclinsover the coming
decades. For other processes, which
minor importance, it is assumed that
ties remain at the level of past years.

As there are policies and meassiaf-
fecting the production rates, the evol
is identicdbr all scenarios.

As there are policies and measures ¢
fecting the production rates, the evoli
is identicdbr all scenarios.
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Existing restrictions on the usgadds

(in conag witltechnologicpfogress) ari
considered his leads to a gradual re-
placement of HFCs used as refrigera

The WOlcenario assumes no forceq
phaseout and replacement of fluoring

Similar but faster replacement of HF(
refrigerants compared to the WEM sc
nario and morestrictive handlirfeges-

clusions in further applicaisomssumed
It is further assumed that optimisatior

HFCs (Carbotect20®). Further, measures t{ gases and therefore emissions of HR g';Fi’;’ssigLEzldrsg?eg%(gg;nglvzrg(lemg
reduce leakage (secure handling of r keep increasingarbotect2029. implemented measures assure c’0m
erants, monitoring etc.) are continuoy P - A ; P
troduced. W‘Ith SWltzerIammommltment under th
Kigali Amendment to the Montreal Pr
col.
SR Agreements with relevant sectors, lei g;?;::ggﬁfga%ﬁdtﬁégc\%&n;'r?zlo Stepwise prohibition af B&ding to a

to reduction of emissions.

scenarios.

placemerfor use in electrical equipme

Gases from other indy
trial processes
and solvent use

Other processlated emissions (e.g. fi
ammonia/ethylene production, nitric {
production) and emissions from solvg
use are assumed to maintain the leve
past yeargdepending on the process,
mean values over the last ten years (
the full time period since 1990 are us

The evolutionfO emissions from the
chemical industry is dominated by a |

Identical evolutias for the WEM sce-

nario, with the only exoephat it is as-
sumed thalhe chemical plant continug
operate its niacin production without
lyst (i.eNeO emissions do not decreas
under the WEM and WAM scenarios

Identical evolutias for the WEM sce-
nario.

and persistent downward shift from 2
2021, aa chemical plant installed a n
catalyst in the course of 2021, leadin
substantial reduction ottreesponding
emission facto only about two per c¢
of its original vajue

2020 to 2021).

5.3.3 Agriculture

Greenhouse gas emission scenarios for the agriculture sector are based on projected activity data, e.g. livestock numbers,
crop production data (amount of crops harvested, areas of crop cultures, meadows and pastures) and use of synthetic
fertilisers andecycling fertilisers from different agricultural policy evaluation mod€&te productivity of mature dairy

cows (i.e. milk yield) and its influence @H, emissionsarealso considered in all scenarios. For the WAM scenario the
impact of additional teclological measures on model parameters such as nitrogen excretion rates, aemissi@n

factors and nitrate leading and runoffiremodelled.

Generally, time series beyond 2000EM, WAM) and 2011 (WOM) are extended by continuing the time series accord-

ing to the development of the respectreéerenceparameters in the models used. Some data such as e.g. crop yields may
exhibit considerable yedo-year variability and this may lead to somewhat arbitrary projections due to an arbitrary start-
ing point. Howeer, observing the overall behaviour of the projections, no indication that this would lead to a systematic
misalignment is found. Hence, it is concluded that the eventual offsets of individual time series projections cancel each
otherout

In the following, the most important aspectdevant under the WEM, WOMInd WAM scenarios are presented:

1 Animal livestock population: The development of livestock populatgsependsn price scenarios and con-
sequently on policies concerning market price support aediriaele agreementgth other countries, particu-
larly the European Unigras well aon consumer demandPéter et al. 2009 Peter et al. 201Q Mdhring et al,
2015. Furthermore, thdesignof the agricultural subsidy and direct paynssystems an imprtant driver for
the development of livestock populatgn

Feeding regimes Feeding regimes are generally assumed to remain unchantfeel WOM scenario (from
2011 onwardandthe WEM scenariogfrom 2020 onwardyvith the single exception of dairy cowshuasefeed
energy intake depends on milk producti®mo importantmeasurerelated to livestock feedirayethe govern-
mentalprogramme for grassladshsed milk and meat producti@dack et al, 2017 which is currently under
revision and the further promimn of phase feeding witproteinreduced feed for swine (NPBoth measures
areconsideredinderthe WAM scenario;

Manure management Manure management is governed by the stable syatiich is again mainly influenced
by requirements for animditiendly livestock husbandry and the respective incentives and label programmes.
Different modes of (financial) incentives and legal provisions may promoteoission stable and manure
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management systems in the fututereport by the Swiss Federal Office fdret Environment and the Swiss
Federal Office foAgriculture regulates the respective requiremabhfmesen(FOEN and FOAG2019. Tech-

nical measurefor a further reduction afdmissions from housing and manure storage are currently investigated
in the Agroscope®emission research stabl&chrade et a).2018;

1 Nitrogen excretion by animals Nitrogen excretion rates determine the amount of manure nitrogen managed
and applied to soils and hence goves®Mmissions. Nitrogen excretion rates varied in @& mainly dueto
increasing productivity of dairy cows amlile to the feeding of protemeduced animal feed®r swine and
poultry. It is most likely that nitrogen excretion rates will continueléareasén the future althougl precig
change rate ibard to predict due to partially contrary developments in livestock managedreerdattie, the
governmental programme for grasslavased milk and meat producti¢Mack et al, 2017 might be decisive,
while for monogastrics environmental regulations @l as financial constraints and subsglstems may be
most influential;

1 Crop cultures: An important driver for the future development of the cropping areas and the respective agri-
cultural portfolio is thaupcoming desigof direct payments. Accordinglirends in the developmentioidivid-
ual crop cultures may differ due to differential governmental incentives. The current system of direct payments
contains several mechanisms to incentivise more sustainable production such as support for environmental
friendly production systems (e.g. organic agriculture), promotion of ecological compensation areas (biodiver-
sity) or advancement of extensive crop managemdih(ing et al, 2019. In addition to the governmental
subsidy system, macroeconomic price levehsigaarly related to possible freéeade agreements as well as the
need for animal fodder will determine the portfabibcrop cultures in the future;

1 Fertilisers and nutrient management Fertiliser management depergtémarily on the standards of the Ssé
Bilanz (fertiliser management plan) that have to be observed in order to fulfil the proof of ecological performance
and to get access to direct payme@wiés Federal CoungiR009 Herzog and Richner2005. The Suisse
Bilanz might be a convenientdbto promote nitrogen use efficiency in the future by alteringlftermination
of the maximum fertiliser allowance and lowering the respective perfis thenew agricultural policy
(AP22+) itwas planned to revise the nutrient balance tool (StBskanz). More stringent provisions for maxi-
mum surplus allowances and a stronger enforcement of the standards defined in the neuldbalve sub-
stantial effects on fertiliser management anoimotenitrogen use efficiency;

1 Nitrogen use efficiency Nitrogen use efficiency is strongly related to agricultural greenhouse gas emissions
and nitrogen surplus can be used as proxy @ Bimissions (e.gschils et al.2007. Parameters determining
the nitrogen surplus and hence the nitrogen use efficiency amarglyi the ammonia emission factors and the
share of nitrogen lost as nitrate (leaching and runoff). Nitrogen use efficgreBaytzerland is influenced mainly
by the general requirements under the proof of ecological performance {Biligsseand possike follow-up
tools),by the programmes for resource efficiency (8\iss Federal Counci2009 as well ady the Ordinance
on the Promotion of Quality and Sustainability in the Agrifood Se&uwigs Confederatiqr2013. Compared
to the actual situatig various measures such aggsionrfarming, breeding of new crop varietiggse of nitri-
fication and urease inhibitors on increasd share of leguminous cropscrop rotations may furthem@ance
nitrogen use efficiency

In the following, the circuntances and sources of information relevant for the WEM, WOM and WAM scenarios are
discussedFig. 73 shows the evolution of the most relevant key parameters under the different scenarios.
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Fig. 73> Evolution of the most relevant key parameters under the WEM, WOM and WAM scenarios for agriculture: Total
total commercial fertiliser (right).
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Based oROEN202a), Mack anM6hring et §202)andPeter et a]2010)

WEM scenario

The basis of the WEM scenario is the continuation of the agricultural policy 202B (sectior4.6.5. As of 2022 the

new agricultural policy (AP22+) should hagatered into forceDue to its suspension by the iSgvParliament, central
elements of the policgre planned tde implemented through a parliamentary initiative inst&wligs Confederation
2019. Mack andMoéhring (2021 investigated the repercussions of freliamentary initiativel 9.475with the mult-

agent model SWISSlands the ordinances under the parliamentary initiative have not yet passed legithaticefer-

ence scenario dflack and Mohrind2021)is used as basis for the calculations of the WEM scerfargjections are thus
based on datand information available b021on (i) the development of the macroeconomical variables (gross domestic
product, population, crop yieldg(ji) the expected developmeuritthe domestic producer priceand (iii) the actual agri-
cultural policy with the rgsective subsidy system.

Development of animal populations, productivity of dairy cows (milk yield), development of cropping areas and fertiliser
use are projected until 2027. For the subsequent years, all values are kept constant at the levels prafgtied fo

WOM scenario

The WOM scenario for agriculture is based on the continuation of the agricultural policy 2011. The great number of
drivers thathasinfluenced the development of agricultural structures since 1990 (e.g. technological progress, breeding
programmes, macreconomic framework, agricultural policy, etc.) does not allow to distinguish the specific mitigation
impacts of individual potiles andmeasures retrospectively. Accordingly, 204 thosen as bifurcation point since con-

crete projectionsvere made for the agricultural policy 2011 at this tiffiab.30). The fundamental assumption is that

the scheme of the direct payments and the requirements under the fpecofagical performance wouldave been
maintained agstablished in 201 Greenhouse gas emissions are projected accordiheteo et al(2010) as expected

after the implementation of the agricultural policy 20P&ter et al.(2010) projected the future development of the
agricultural portfolioand struturesaccording to calculations made with thénegral model. The -thtegral model is a
comprehensive agricultural supply model which simultaneously takes into account economic, agronomic and ecological
aspects and interrelationshigefer, 2009. Projectionsare availabldor three agricultural price scenarios of which the

high price level scenario issedhere. The portfolio of agricultural operations (i.e. the production levels of the individual
livestock animals and crop cultures) develops accordirige macroeconomic development exogenoregyesented in
themodel. Technical, organisational and stwal framework conditions asssumed to remain largely unchanged. The
time horizons of the projections reach in most cases until 2022, and al eatukept constant for subsequent years.

WAM scenario

For the WAM scenario itsiassumed that the thamentary initiative 19.473iss Confederatior2019 will be imple-
mented aslpnned. The respective impacts anplemented stepwise in the agriculibgreenhouse gasventory model:
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9 First, dructural datareprojectedo evolveuntil 2027 accordingp the parliamentary initiativescenario irMack
and Moéhring(2021)(structural data comprise animal populations, productivity of dairy cows (milk yetap)-
ping areasand synthetidertiliser use);

Second, anain goal of the parliamentary initiative 19.475 is duation of the nitrogen surplusy 20 per cent
until 2030 as compared to the meawer the year2014 2016. Accordinglyplanned measuresdescribed in
the&Explanatory report on the opening of the consultation procé(r@AG, 2021 aremodelled to tke effect
between 2021 and 2027,

Third, the targetedeductionof 20 per cent of the nitrogen surplus is not reached with the measutesmpint
two; rather,the &xplanatory report on the opening of the consultation procé@E@AG, 2021 estimates a
reduction of 7.7 per cewinly. Consequentlyan additional reduction of the ammonia and tétlasses isnod-
elled until 20® without furtherspecification of the concrete measur&seExplanatory report on the opening
of the consultation proceduef the parliamentary initiative 19.475QAG, 202]) provides that these reduc-
tions would be achieved by additional measures taken by the indnstggroduceorgansations

In a final stepgreenhousgasemissionsareprojected to declindbeyond203Q according to the target &wit-
zerlands long-term climate strategy to 2058Wiss Eederal Council 20218). A substantial reduction of agricul-
tural greenhouse gas emissions of 40 per cent until 2050 as compared to 1990 is Hspsedeductionare
modelled by reducing the amount of synthetic fertilisers andivbstockpopulations A reduction of the con-
sumption of animal products should accamyp the reduction of the livestock populations in order to prevent
the imports of greenhouse gas intensive animal products.

The Swiss longterm dimate strategyand the climate strategy for agriculture (sectdoBL4 arenot legally binding, but
encompassome general hints on the future roadmap of a clifretedly agriculture. Up to date, very few concrete
measures are available that couldthaken into account undéhe WAM scenario in additiorto the measures of the
parlianentary initiative 19.473However, tools and measures are baéimvgstigatedand consolidated at the momeror

this purpose,wo instrumentsntended to financially support relevant projects by agricultural stakeholders, namely the
resource programme (&@n 4.6.3 and the Ordinance on the Promotion of Quality and Sustainability in the Agrifood
Sector Swiss Confederatior2013, were implemented by the Swiss Federal Office for Agricultarhe pastUnder
these voluntary programs several pilot projects were financed that implantetgstechnical greenhouse gas reduction
measures on the farms (e.g. AgroCO2ncept Flaachtal, Hokdfect of Aaremilch AG, IFSuisse programme for the
climate Alig et al, 2015 Furrer et al, 2021 section4.6.6. Furthermore, several cantons and organisations of the food
and agriculture indust started to develop projexto promote climatdriendly farming. Experiences and insights from
these pragcts may be used to guide the further development of the agricultural policy framBwarlsing measures
and strategies may Ibarther incentivised by finanal contributions for environmetitiendly production systems and for
the efficient use of resoces.

Tab.35provides an overview of specific assumptions in the agriculture sector with regard to the WEM, WOM and WAM
scenarios.

Tab. 35>Assumptions used for the projections of emissioom the agriculture sector under the WEM, WOM and WAM scen:
WEM WOM WAM

Until 202 Tivestock populations are proje«
to develop according taytreerahgricultura
policy framework assumed etfiamentar
initiativecenario iMack and Mohrifa921)

Animal live-
stock popu-
lation

The continuation of the agricultural polic
20182021 influences animal population
predicted in the reference scenbfacin
and Mohrin@021) The cattle population ig
projected to decline slightly, whereas th¢
ber of swine and poultry remain more or
constant. Beyond 2027 (the time horizo
Mack and Mohri2§2) aniral populations
are assumed to renw@instant for all anim
caegories.

OveralPeter et a2010gxpected rather
constant livestock populations until 2022
yond 2022, constant populations are asg
for most animal categories.

Additionallyhe cattle population is project
tofurthedecline due to tbencrete sustaine
bilitymeasurepromoted hifie parliamentar
initiatve 19475 (approximately by another
per cenEOAG202) Between 2027 and
2030Qall animal populations are held con:
After 2030ivestock populations are projer
to decrease until overall agricultural gree
house gas emissions reach ther4@ntar-
get oBwitzerlar@&longterm climate stratec
to 20503wiss Bderal Councl028). This
means that livestock populationkhave to
fall by 3@er cent between 2030 and 205(
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Feeding re-
gime

For most animal categories, energy irtal
CH rates remain constant at the value o
2020, i.e. no technical measures concer
animal diets are implemented. Milk yield
hence gross energy intake of mature da
tle are assumed to slightly increase until
(Mack and Mohrjra®2). Accalingly, the

CH emission factor for both enteric ferm
tion and manure management increases
portionally. An important political measu

\With the exception of mature dairy cows,
intake and GFates remain constant at the

due of 2011, i.e. no technical measures
cerning animal diets are implemented. Mi

could be the promotion of extensive milkduction and hence gross energy intake of
meat production based on grassland dieture dairy cattle level off approximately al

planned that the resjive incentives imple

2011 Peter et al201). Accordingly, thesCH

mented during the agricultural poli¢y 20Jemission factors for botiec fermentation
2@1 will be maintained and eventually dand manure management of mature dairy

oped further. A first evaluatibfabl et al.
(2017¢oncluded that so far the progeam
mainly led to a preservation of the curre
ing regne and had only limited influence
environmental issues as e.g. the nitroge
plus. This is hence consistent with the a
tions made for the WEM scenario.

also remain more or less at the level of 2

With the exception of mature dairy cows
ergy intake and hence @hission factors f
enteric fermentation tredexcretion rate fc
volatilesolidsare assumed to remain cons
at the value of 2020. Milk yield and henc
gross energy intake of mature dairy cattl
assumed to slightly increase untilN@&< (
and Mohrin@02) The maintenance and
eventual further development g6 ves-
mental programme for grasbased milk
and meat productinay alter feeding regin
of ruminants. The respective developme
have been included in the WAM sciieavit
scientific developments might help to de
ternative cattle feeding strategth low
emission intensities in the future that red
CH emissions by 2D per cent (see e.g.
Kreuzer202). However, although first prc
grammes are being started in practice, it
too early to s&ss their impact on overall
greenhouse gamssions. Accordingly, the
respective emission reductions are noty
cludeaxplicitlin the inventory model sce-
nario.

Manure ma
agement

In the past, Swiss agriculture experiencg
transition from tied to loose housing sys
that led to an increashare ofnimal ma-
nurestored in liquid systems. Additionally
time animal spend on pastures increase
siderably. However, this trend towards n
animafriendly livestock husbandry took [
mainly during the 18%0hd little changes
could be alerved in the more recent past
Also thgovernmental programme for gra
landbased milk and meat produstion
thought to have little influence on these
turesack et al201Y. Accordingly, paran
ters affecting manure management are
constanh the WEM scenario model.

All parameters affecting manure manage
areassumed to remain constant (distribu
asin 2011).

Further reductions of the gaseous losse:
animal housing and manure managemel
aspired in the futusev(ss Confederatio
2019. Specific measures considered in tl
WAM scenario are the obligatiorvésage
of slurry tanks and fitemotion of environ-
mental friendly production (Struktur-
verbesserungsmassnah&e@nG202)
Implementation of these measures betw
202 and 2027 are thought to lower@H
NeO emissions from manure managemel
particularly Nkblatilisation from animal hi
ing and manure storage. Due to the proj
reduction of the respective nitrogen loss
amount of applied synthetigeitriertiliser
was reduced accordingly. As these mea:
do not yet lead to the aspired rechfdtien
nitrogen surplus (i20 per cent until 2030
FOAG202), loss rates of hiihd N@are
furthereduced by more thapéOcent be-
tween 2020 a@030.

Nitrogen ex
cretion by
animals

All nitrogen excretion rates are assumeg
main constant at the level of 2019 (last ¢
of farm management technigugger et al
2@®@2). Without further incentives, neither
governmental programme forlanabased
milk and meat produdfidack et al201y
nor the feeding with pretnced feed (NR
for swine and poultry are thought to lowe
mal nitrogen excretion rates significantly

Nitrogen excretion rates of all animal ex
mature dairy tatare assumed to remain
stant at the level of 2011. Nitrogen excre
rates of mature dairy cattle depend on n
duction and are assumed to level off arg
2011 as no further increase of milk yield
jectedReter et al201).

The parliaméary initiative 19.47&ns to
promat of the use of protesduced feed
(NPr) for swineQAG202). Accordingly, t
nitrogen excretiates for swine were re-
duced by severr cent between 2020 anc
2027. Eventual effects ofutieer develop-
menbf thegovernmental programme for
grasslantased milk and meat productior
(Mack etla 201Y are not considered, as a
first evaluation showed little impatie oi-
trogen excreticates.

Crop cul-
tures

Developments of the harvested amounts
divdual crop cultures is projected accord
the reference scenaridlack and Méhring
(2021)In general, arable crop productior]
projected to slightly degarécularly due tc
a reduction of leydereas feed productio
from grasslands remaingmpless con-
stant. Beyond 2027, constant yields and
are assumed.

Development of crop cultures between 2
and 2022 is calculated accordigdoet al
(2010)Areas of arable crops are slightly
clining while land use for meadows and
tures slightly increasing. Between 2022
2050, areas and yields are assumed to
constant.

Developments of the harvested amounts
dividual crop cultures are projected accc
to theparliamentary initiaigenario iMack
and Mohrin@021)Ingeneral, the total
amount of arable crops produced is projt
to develop similarly as in the WEM scen.
(i.e. slight decline). Some differences co
ing individual cultures can be observed r
due to the effect of restrictions in the use
pestiides and due to measures to promc
odiversityNotieable is particularly the dec
in leys and an increase in cereals and si
cornFeed production from grasslands is
somewhat lower than in the WEM scena
The area affected by measures piphiotir
diversity increases considerably.
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Fertilisers
andnutrient
managemer|

Use of commercial fertilisers is padiecte-
crease only slightly bypemcent between
2020 and 202Vigck and Mohrji§2). Be-
yond 2027, constant fertiliser use isedss

After 2011, the total amount of applied c|
mercial fertiliser is assumed to remain c
as total agricultural area and total dry m
production is not changing significantly.

As compared to the WEM scenario, the |
commercial fertilisensrigected to further ¢
cline considerably by another 14 per cer
2030. The effect is due to various meast
increase nitrogen use efficiency of mainl
nure nitrogen. In additcihé measures
mentioned undigranure managenéabbve,
the pdramentary initiative 19.475 mentiol
specificallyi)the abolition of thepEd cent
error margin in the Swiss fertilisecéala
(Suissailanz), (iipwer nitrogen applicatic
rates in arable crops in order to promote
versityand (iijhe prootion of the efficient
use of nitrogen in special cFspAG202)
Between 2030 and 2@8B6 amount of syn-
thetic fertiliser is projected to fall by anot
per cent due to further promotion of nitrc
use efficiency.

Nitrogen us
efficiency

Undethe arrent agricultural policy 2018
2021a further development of the schem
direct payments with adjustments in the
of ecological performance is aspired. Pr
grammes for resource efficiency in agric
will be further developed and shidblgmed
to increase nutrient use efficiency in ord
fulfil thenvironmental goals for agnieul
(FOEN and FOAZDOS For the future, adg
tional concrete measures are suggested
parliamentary initiative 19.475 that repla
suspendedewagricultural pol@/R22+;
Swiss Confederafiga1® However, so far
the respectiviecisionbavenotbeen passe
officidy by th&wiss Pdiament and the
planned measures are hence not consid
the WEM scenadacordingly, ammonia
emissiofactors and nitrogen loss rates a
projected to remain constant at the level
2020 in the inventory model.

Since total amount of applied commerci
liser as well as total nitrogen available fr
imal manure are assumed to remain cor
no inaase in nitrogen use efficiency is
achieved.

Falling commercial fertiliser levels combi
with more ¢ess stable crop yields immed
ately implies that nitrogen use efficiency
substantially increase. Measures to pron
the efficient use of nitragerplanned in the
parliamentary initiative 19B@3G202])
and are mentioned urik@nure manage-
mendandd-ertilisers and fertiliser manage
mendabove. In totéhe nitrogen surplus st
fall by 20 per cent un®2&s compared to
the mean 20112016 $wiss Confederation
2019. Additional efficiency gains could b
achieved by plant breeding, precision fai
or the increased use of leguminous crop
crop rotations. The respective efforts are
jected to lead to an additional reduction «
useof synthetic fertilisers of 15 pebeent
tween 2030 and 2050.

5.3.4 Land use, landuse change andorestry

To project geenhouse gas emissions for the forestry settterstochastic empirical single tree forest management sce-

nario model (Missimg, whichis based on data from the three successive national forest inve(degesectio?.12), is

used(Stadelmann et 312019 Stadelmann2020. The modelis specifically designed to reflect the characteristics of
Swiss forestsMassimas also usedor the calculation of Switzerladsiforest management reference level for accounting

for forest management under the Kyoto Protocol for the second commitment periotd2@20)&and of Switzerlands

forest reference level (FRL) foiceounting of forest land under the Paris Agreem&he model mainly consists of a
single tree growth component, a wood harvesting component, and a compomgrbwth These model components

as well as mortality rates are empirically derived from d&theonational forest inventigs (Stadelmann et gl2019, as
detailed in the following:

1 Single tree growth Single tree growtlis estimated using a single tree model. It depends on the diameter at
breast height, on the basal area of the stand undedeaation, on a competition index, on site fertility, on the
elevation, and on the stand age. The estmfstand age is based on a model that has been derived from tree

ring analysis on the sample plots of the national forest inventory. Ingrowth ratesrsidered as well;

Wood harvesting component To calculate annual clearcut areas in eagad forestwhich occupy80 per

cent of the forest area), the following rotation periods are assumetll@§ears on very good sites, 1180

years on good site430 150 years on medium sites, and 180 years on poor sites in alpine regions. Mature stands
are harvested within a time span of 30 years in order to promote natural regeneration. This is common prac-
tice in the Swiss forestry sector and is reflectethendata of the national forest inventory. Stands are thinned

as soon as their basal area has increaseenper cent since the last thinning event. This criterion guarantees
that a stand reaches the development stage of mature timber during a pEetdn The thinning techniques

implemented in the model runs are derived from the national forest inventories;
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1 Ingrowth: By not simulating regeneration pools but directly simulating ingrowth (i.e., trees growing over the
12 centimetrescaliper thresholdof the Swissnational forest invento)y the number, diameter and main tree
species based on stand, site and environmental charactenistgisnulatedZell et al, 2019;

1 Mortality rates : The updated mortality modé&rmulates mortality dependinmn tree species, basal area and
diameter at breast heighs a quadratic term (for details &tadelmann et gl2021). The mortality model ac-
counts for densitglependent (i.e. increasing basal area results in increasing mortality) adelpggelent mor-
tality (i.e. the Ushaped dependence diameter at breast heigsliows both large mortality in the séffinning
phaseof a forest ands well as for old trees).

Massimaoproduces a time series of carbon stocks, harvest rates, and gross growth for Swiss fatestglpestarting in
2006. The model thus gives information on changes in carbon stopedductiveforests. Changes in emissionsitor
removalsof nonCO, gases are not calculated by the moNelchanges are expected in the occurrence of wildfires, Als
there are no assumptions made for the development of the areas under afforestation and defédwestadiomgly, it is
assumed that, until 2035, the RG®, emissiondrom productive forests as well as emissions and removals from affor-
estation and defestation equal .hhmean value of themissionsind removalén the periocbetween 1990 and 2020

For theland use, landise change and forestry secton)y detailed projections for the forestry sector are available, as
described aboveéAs greenhouse gasetemissionsand removalén the land use, landse change and forestry sector are
dominated bygreenhouse gatuxesin category 4Ald~orest land remaining forest ladngbrojections are focussing on
this category, assuming that all other categariethe sector keegheir current levebf net emissions and removals,
respectivelyi.e. the mean athe period1990 2020 Category 4Aldirectly represents the managed forest |GV&L)
under the Paris Agreement (labdsed accounting) and closely relatedat the forest management activity undes th
Kyoto Protocol. Using Massimand defining future harvesting rates to derive forest management scenarios, greenhouse
gas balances under the WEM, WOM and WAM scenatesalculated. The scenarios presentedude net emissions
and removaldrom all poolsas reported under the UNFCCC. For accounting purposes, the net enesaloesnovals
from forest management have to dmnsidered in relation to the forest management reference(FEMEL) under the
Kyoto Protaol and inrelationto the forest reference level (FRL) under the Paris Agreerm&et characteristics of the
WEM, WOM and WAM scenarios, whictieviate fromthe scenarios presented in Switzeri@mtevioussubmission,

are detailed ifmab.36.

The existing poliies andneasures (WEM) define a distinct increase in harvesting rates up to the level of the potential
sustainable wood supply in Swikgestqobjectivel in FOEN, 2021). Without political measures (WOM)wass forests

would act as a considerable £€nk because standing volume in Swiss forests would further increase, thereby leading
to aninstableforest structurevith regard to future challenges of climate chaagdnot fulfilling the objectives of sus-
tainable forest managemerithe scenario with additional measures (WAMb&sed orobjective2 in FOEN (2021),

which aims at improving the reslice of Swissforests to create forest stands with optimal conditions for adaptation to
climate change anaptimizing the mitigation potential’heforest policy FOEN, 202]) includes a general description of
forest adaptation, but concrateasures, tbe used for modelling purposesenot yet defined in detail

Tab. 36> Assumptions usd for the projections of emissions from the land useutsmdhange and forestry sector under the '
WOM and WAM scenarios.

WEM WOM WAM

The forest area as well as the chang
forest area (afforestatigfiorestation)
Forest area, afforesta; are calculated usimgeatrapolation of ti
tion,deforestation trend 199@009 (values derived from
Swiss land use statistics AREBQ
202)).

Identical assumptions for all scenarig Identical assumptions for all scenaric

In the WAM scenaristeeep declirde-
crease in carbon stdslestablished
through increased harvesting rates;
ate brest stands withtimal conditions
adaptation to climate chamgkeimprov-
Poiciesandmeasureare not explicitly | ing the resilienteough natural regene
congered in this scenario. tion or planting. This f@mgobjectives
generally describedlijectiv@ in FOEN
(202). Further, all climate seswé¢he
forest (sequeation in forest biomass,
carbon storage in wood productsianc
stitution effects) are optichis

In order to reach the optimal combing
of the objectives identified in Switer|
Forest Policy (sectdon.4, it is importar|
that Swiss forests are managed in a
tainable way. The WEM scenadléats
al policies and measures adajptidd
2009

Forest management,
political measures
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Harvesting rates

Objectivd inFOEN202) aims at ex-
ploiting the potential sustainable wog
ply: harvesting rates havertbein-
crease to 8rdillim cubienetresn 208.
Aftenards harvesting rates are assun
to stay at this lé{@tadelmann et al.
202).This aim is also base®uoiitzer-
lands wood policycrease wood prody
tion by 2026OEN/SFOE/SEQ0D2).

Under the WOM scenéris @sumed
that the management mestbserved
betveen 1992009 (periods of
NFI11/198 198, NFI2/1993995 and
NFI3/20042006) are continudtte har-
vesting rates correspond to the conti
tion of these recent management prg
andarestrongly relatédl the age class
distributiofThis scenario is also used
cdculation of Switzer@fatestrefer-
encdevel for accounting destland un-
der the Paris Agreem8tadelmann et
al, 2021

Under the WAM scenario, harvesting
are strongly ieased until 2631 order
to lower growing stax®00cubianetres
(Stadelmann et, @02}

Other categories and
greenhouse gases

As greenhouse getemissionand re-
movalén the land use, lamgk change
and forestry sector are dominated by|
greenbuse gafluxesn category 4A1
d-orest land remaining foresh [anogec-
tions are focussing on this category,
suming that emissibgssources and re
movals by sinftem all oth&and uses
(including emissions of @td MO) re-
main constaggtt thdevel of theespec-

tivemean over the yea8902020.

Identical assumptions for all scenarig

Identical assumptions for all scenaric

5.3.5 Waste

Greenhouse gas emission scenarios for the waste seet@iculated following exactly the same methodologyaed

for the greenhouse gas inventory, i.e. botigprestimates according to the 2006 IPCC guidelines for national greenhouse
gas inventoriesIPCC, 2006. Details about the methodologies are documentdeOBN (2022a). The underlying as-
sumptions used uker the different scenarios to project greenhouse gas emissions are desdréted@7nAs in the waste

sector policies and measures are rather limited, the WEM, WOM and WAM scenarios are largely based om the sam
underlying assumptions, with differences for the WOM scenario regarding landfilling of combustible waste and emissions
from biogas production. For all scenarios, it is assumed that waste generation per capiteateruaiest levels

Tab. 37> Assumptions used for the projections of greenhouse gas emissions from the waste sector under the WEM, W
scenarios. In consistency with the greenhouse gas inventory, greenhouse gas emissicastdromineration facilities aegportet
under public heat and electricity generation in the energy sector.

WEM

WOM

WAM

Landfilling of combus-
tible waste

As landfilling of combustible waste w
only of secondary importance and is
hibited completely since the year 20(
(sectiod.8.2, greenhouse gas emissi(
from solid waste disposal sites are si
further decreasing, and only result fr¢
waste deposited before the implemel
of the ban on landfilling of combustib)
waste. The WEenario is thus basec
on a continuation of the model for lar
filling of combustible waste until 2034
(IPCC 2006FOEN2®23. The share 0|
CH flaredcurrent value 10 per cent) i
assumed t@achll per cent by 26 and
again 10 per cent by 2@3bwed by a
linear decrease zero by 2050 as the |
maining emissions are getting to sma
be flared.

It is assumed that the ban on landfilli
combustible waste was not implemer
Consequently, the amount of waste ¢
posed of at waste disposal sitder the
WOM scenario follows the same evo
as under the WEM and WAM scenar
until 1999, but then only decreases t
per cent of this value by 2020, remai
constant thereaftlt is further assume
that the share of Zetovered for powe
production (on totak@téduced) is the
same under the WOM scenario as uf
the WEM and WAM scenarios (the s
decreases disproportionately as the
income ratio is changing for the wors
decreasing Gproduction of the waste|
disposal sitdjinally, it is assumed tha
the share of Cftared remains constan
3.5 per cent from 1990 to 2030, and
declines to zero by 2050.

Same as for the WEM scenario.

Wastewater handling

Emissions from wastewater handling
assumed to scale witheti@ution of po

ulation.

Same as for the WEM scenario.

Same as for the WEM scenario.

69 The reasoning for this assumption is a decreasing public acceptance of waste dispossdsiésgadeupollution, etc.), leading to the closing of
waste disposal sites (where practicable) even without an official ban.
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Biogas production

It is assumed tlthé projectedcreasén
the usefbiogagPrognos et aR02)
can only be provideatifitional biogas
facilitiesre costructed AsPrognos et al
(20200 not explicitly model the num
of biogas facilitiéise trend over the ye;
20112020 is extrapolatddcordingly,
the tatl number of biogas facilities in-
creases from 140200 165, 184 ang
203by 2@5, 2030 arzD35, respectivel|
The additional biogas facilities laae-i¢
lated increase of fugitive emissions g
the coming years.

It is assumed that the amount of biog
graded under the WOM scenario corn
pared to the amount of biogas upgra
under the WEM ané\M scenarios cor
sponds to half of the amount by 202(
to one third of the amount by 2030 a
thereafteTheadditionalumber of biogz
facilitiesonstructedlfter 2010nder the
WOM scenario is then derived assun
the same amountdflitionailpgraded
biogas per facility as under the WEM
WAM eenarios. Consequently, reduc
emissions from biogas facilities resul
der the WOM scenario compared to

Same as for the WEddnario.

WEM and WAM scenarios.

The strength of this approachtkgat greenhouse gas emission scenarios are calculated at the level of single processes.
This, however, requires a full set of projections of activity data and emission factors (which may potentially be considered
a weakness of the approach

5.3.6 Indirect CO 2 emissions

For the WEM and WAM scenarios, projections of indirect@®issions are based on the same assumptions and meth-
odologies as the projections of direct greenhouse gas emissions in the respective sectors (see above). For the WOM
scenario, it is assoed that due to the absence of policies and measures the emission fagmesUtsoremissions do

not improve over time and, thus, remain constant at the values in 1990 (seedsBdcfiofihe same activitgata as under

the WEM and WAM scenarios are then used to dgneeursoemissions and subsequently indirect;@@issions under

the WOM scenario. For all scenarios, only fossil emissions and only emissions not already included elsewhere are con-
sidered (se sectiorB.2.4for more details).

5.3.7 International transport

The scenarios for international aviation are basetth@M/\WB scenario dPrognos et al(2020) As described in the info
box on page 37 of the concissport (see fomote67), the following assumptionare underlain

1 The development of fuelonsumption is extrapolated on the basis pfa@ectionof passenger numbers; until
2030 according ttntraplan (2015) thereafter parallel to the @gopment of the population, taking into account
an increase in the efficiency of flights in relation to passenger numbers. The increase in efficiency results from
technical improvementsf aircraft, but also through an increase in the load factor angsthef larger aircraft.
Overall, efficiency is assumed to increase with a rate of 0.57 per cent per year, based onsaeRAQ
(2016) This increase in efficiency also reflects the effect of the &@issions standard for aircraft (section
4.4.9.7° Theseassumptionalead to the passenger numbers fued consumptiorshown inTab.38;

1 As the activity data based &rognos et al(2020)do not reflect the impact of @asures to contain the corona
virus pandemic, projected activitata were considered as of 20@4&h linear interpolation between 2020 and
2025.Therewith,therecovery from the observed decrease in the higtbdiata for 2020 is probably more real-
istic (i.e. lasting several years instead of one year only), but the-tehortevolution should be viewed with
caution

1 The inclusion of aviation in the emissions trading sché&meetion4.2.6 as well as the carbooffsetting and
reduction scheméor international civil aviation (CORSIA; sectich4.10Q overall enforce a carbon neutral
growth on the basis @019 However, since both systems involve compensation outside the aviationas®tto
possibly also outside Switzerland, they cannot be offset against emissionkbgidlué the energy perspectives
(Prognos et al.2020);

1 With regard to the share of biofuels in internaticaaationfrom SwitzerlandPrognos et al(2020)assumedr
theWWB scenario that it rises continuoudtgm zero per cent in 2030 three per cent i2045(corresponding
to an increase rate of 0.2 p@&nt per year starting in 2030);

70 As this policy and measure is of global significance, it is assumed that it does not lead to differences beaeh \taMVEdnEYViOs.
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1 For the WEM and WOM scenarios the resulting fuel consumption as describesli a@holuding the increase
in the share of biofuels of 0.2 per cent per year as of R@8@irectlyusedto project greenhouse gas emissions
from international aviationAs for the energy sector, the calculations are performeddans of the nationaira
pollution database EMIS, i.e. the same emission factors are applied as for the greenhousatgag,

1 The greenhouse gas emissions under the WAM scenario are calculated based on thetsadwogy and
assumptions as for the WEM and WOM scenariaswéler, to include the plannedstainable aviation fuel
policy (sectiond.4.12), it is assumed that the introduction of sustainable aviation fuels increases stepwise, reach-
ing shares of two per cent in 2025, five per cent BQR2@&nd 20 per cent in 2035.

For Switzerland, emissions from international transport are dominated by international aviation. The minor emissions
from international navigatioare assumed to remain constanthe level of emissions in 20up to 2035for the WEM,
WOM and WAM scenarios)

Tab. 38> International aviation: Passenger numbers and fuel consumption used for the WEM, WOM and WAM scenarios.

2025 2030 2035
Departing passengers (million) 71 81 85
Aviation fuels (PJ) 87 97 100
thereof biofuels, WEM and WOM scenarios (R 0 0 1
thereof biofuels, WAM scenario (PJ) 2 5 20

Prognos et §202)

5.3.8 Main differences compared to previous submissions

Compared to the greenhouse gas emission scenarios presented in Swizkdasdbmission (i.e. Switzerlasdourth
biennial report), the following most important changes and improvements regarding methodology and assumptions were
implemented in the calculations for the different sectors:

1 For the energy sectogwitzerlandcompletely update its WEM and WAM scenariasThe scenarioaare now
based on theesults from the energy perspectives 209xo{nos et al.202Q. Therewith, the WEM and WAM
scenarios now reflect the results of very detailed energy system models whilpw@algiemgeneral equilibrium
model was previouslgpplied;

1 Inthe industrial processes and product use settiisame methodody for process emissions is used, but the
relevant activity data for industrial production are inferred from production indicaitable from the energy
perspective2050+of Prognos et al(2020) With regard td=-gasesa minor update (mainly of input parameters)
ensures constency with the most recent greenhouse gas inventory, but emissions projections remain very sim-
ilar to the previous submission

1 Projections for the agriculture sectoow includenew scenarios frorMack and Moéhring(2021) as well as
provisions inSwiss Confederatio(R019),FOAG (2021) and Swiss federal Council(2021a) Furtheradjust-
ments ensure consistenajth thelatest greenhouse gas inventory

1 TheWAM scenario for international transport now takeo accounthe planned sustainable aviation fuel pol-
icy (section4.4.12), while the inclusion of aviation in the emissions tredscheme (sectioh.2.6 as well as
the carbon offsetting and reduction scheme for international civil aviation (CORSIA; skétibd are assumed
to develop its mitigation impaciutside the aviation sector;

1 Inthe land use, landse change and forestry sectgudated results for all three scenatiese becomavaila-
ble, leading tcseveral recalculatior{gmprovementscompared tohe previousubmission. First, the sameth-
odological improvements welimplemented as fahe technical correction of Switzerlaisdorest management
reference levebkeeThurig et al.(2021) andsection 11.5.2.4 iROEN(2022a) for a detailed desiption. Second,
in the cantext of the development &witzerlands forest reference level (FRL3everalscenarios werdefined
and testedStadelmann et gl2021), from which hreeareused for this repoifseeTab.36). The definition of
the scenarios differs from the assignmiarthe previousubmission.

In Fig. 74, theprojections as reported Bwitzerlands eighth national communication and fifth biennial rejaoet com-
pared to the projections as reportedswitzerlands fourth bienni& report. Compared to the previous submissidre t
most recent WEM scenario %6 per cent an®.3 per cent lower by 280 and 203, respectively. ie most recent WOM
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scenario i2.4 per cat and2.6 per cenhigherby 203 and 208, respectively. The mostcent WAM scenario i$.6 per
centhigherand 1.5 per cenfower by 2080 and 203, respectivelyAltogether, he overall diffeences are of minor im-
portance(seeFig. 74). Changes may result from updated methodema@nd assumptions, but they also reflect actual
changes in underlying legislatigthe individual contributionérom these two partsould not be disentangledjig. 75
shows the same comparison for international transport. Agantthe substantial impaat consequence of the corona
virus pandemigcprojections for th&VEM and WM scenarios as presentedSwitzerlands eighth national communi-
cation and fifth biennial report are very similar to the projestioresented iBwitzerlands fourth biennial reportdow-
ever, the revision of th&/AM scenarioleads to some differeces compared to the previous report.

Fig. 74>Total emissions without LULUCF: Changes in projections as repSuetténland eighth national communication and
biennial reporthickerlines) andswitzerlan@ fourth biennial repofthinnerlines). Theverall differences areminor importance.
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5.3.9 Sensitivity analysis

In the context of the development of theergy perspectives 2050Rtognos et al(2020)also performedh sensitivity
analysisThereby, the potential impacts of higher growth rates of population and gross domestic product were .&stimated
Detailed information is available in section 11.1 of the technical report (see fo6#ote

In brief, higher growth rates populationand gross domestic proddead toan increased number of employed persons

Due to the larger population, the higher number of employed persons and the higher gross value added, the quantity
factors derived rbm this, such as the energy reference area, the transport performance and the production quantities,
increaseas well The sensitivity analysis examines how these changed quantity faffeesenergy consumption and
greenhouse gas emissions. All othertérsi including efficiency developmentid substitution relationshifisare left
unchanged compared to the main scenario.

The evolutions ofvarious key underlying assumptionsopulation,householdsgross domestic product, persons em-
ployed, fulttime equivalents, energy reference aresayhown inFig. 76, where the given valugzrovidethe relative
difference(in per cent)between the sensitivity scenario and the main scend@hie basidor populationis the high
scenarid (B-00-2015) of the Swiss Federal Statistical Offi&-5Q, 2019. In the sensitivity scenario, the population
risesto 9.7 million (main scenario: 9.5 million) in 202Md to 10.2 milliorin 2035 (main scenari®.8 million). In 2035,

this mrresponds to a difference 40 per centThe differences between the sensitivity scenario and the main scenario
for the total energy reference area evolves very similar as for populgtierdevelopment of the household structure is
also based on theanario BM00-2015 of the Swiss Federal Statistical Office. The differences in the mean household
size compared to the main scenario are mimatrthe mean household size is slightly higher in the sensitivity. Due to the
slightly larger mean household sjzhe relative difference between the sensitivity scenario and the main scenario in the
number of households is slightly smaller than in the population. In 2035, the number of private households in the sensi-
tivity scenario is by8.5 per cent higher thamithe main scenari®ersons employed and fdiline equivalents evolve in
parallel and reach a value, in the sengitigcenario and by 2035, of 6.6 per cent above the main scenario. The largest
relative difference is assumed for the gross domestic prodith the sensitivity scenario being8 per cent highaghan

the main scenario (by 2035).

Fig. 76>Evolution of various key underlying assumptions under the sensitivity scenario. Shown are the relative difference
sensitivity scenario and the main scenario. Additional parametevailable in the technical report gretorresponding data tab
(Prognos et g12020.
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The main results of the sensitivity analysis are as follows:

1 Final energy consumptian the sensitivityscenario decreases from 78&ajoulesn 2000to 727petajoulesn
2030andto 708 petajoulesn 2035. In 205, the energy consumptiois thus25 petajouleshigherthan inthe
main scenario. The additional p&tajoulesorrespond to aimcrease in consumption of aroufudir per cent

1 A large part of the additional consumption is accounted for by electricity (18 petajdiiesddditionaklec-
tricity demand is nobffset by higher domestic generation, but by additional imp®tiere ato results an ad-
ditional consumption of fossil energy sources, which amounts to about five petajoules for petroleum products
and about four pejoules for natural gas in 2035;

1 The additional consumption of fossil energy sources in the sensitivity sceraatioto slightly higher emissions
of greenhouse gases compared to the main scenaribi¢s&&). Process emissions sector2 dndustrial pro-
cesses and product @sme also slightly higher in the sensitivity scenario compérdtie main scenario. For
simplification, an identical development was assumed for agricidnotevastas in the main scanio;

1 Overall, the sensitivity scenario results in additional greenhouse gas emissions of 0.7raititbA.®nnes of
COzequivalats in 2030 and 2035, respectively, compared to the main sceb@kits responsible for the dom-
inant share (about 98 per cent) of the resulting differefoe.additional emissions mainly occur in industry
(energy and process emissions) and transpocbritrastadditional emissions from services anivate house-
holds are negligible;

1 Inrelative terms, total greenhouse gas emissions areePc@mqthigher under the sensitivity scenario compared
to the main scenario in 2035. The relative differenc&2sper cent for the energy sector and 4.3 pet foe
process emissions sector2 dndustrial processes and producta(§gg. 77).

A further discussion as well as additional figures are availaldedtion 11.1 of the techratreport (see footnot&?).
Fig. 77> Evolution of greenhouse gas emissi(sian of all gaseg)nder the sensitivity scenario. Shown are the relative diffe

between the sensitivity scenari@dhe main scenario. Additional paranseter available in the technical report thwettorrespondin
data tables dPrognos et a(2020)
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6 Vulnerability assessment, climate change impacts and adaptation measures

Contents of this chapter have been updataéflect the new climate change scenarios for Switzeri@rt2(18 2018),

recent impact studies based on these scenarios, as well as latest developments with regard to the Swiss adaptation strateg
and its implementation. e chapter structure has been sligltfyangedcomparedto Switzerlands seventh national
communicaion.

6.1 Climate modelling, projections and scenarios

6.1.1 Update on the state of models and scenarios

The official scenarios on climate change currently used in Switzerland (CH2018 Climate Scenarios for Switzerland) were
launched in 2018%H2018 2018. CH2018 andts follow-up activities are a focus area of the National Centre for Climate
Services established in 201&%tp://www.nccs.chsee also sectioh.4.2. The CH2018 scenariosene realied in a ce

design framework including the Swiss Federal Institute of Technatogyrich (ETH Zurich), with the Centre for Cli-

mate Systems Modelling (C2SM) and MeBaass as the two leading institutigresd also integratg further partners

sweh as the University of Bern.

The CH2018 climate scenarios present a consolidated view on projected future climate change in Switzerland. The prod-
ucts, design and communication of CH2018 closely followed the results and advice ofumeeadented suryecarried

out beforehandRerchNielsen et al.201§. CH2018 has thus closed many gaps and further facilitated the use of climate
scenario information and data in practice, with-esdr targeted products addressing lay to expert users. The scenarios
arebased on a large number of stafe¢he-art Europearscale regional climate model experiments availableedirtie

of their preparatiofEURO-CORDEX; Jacob et al. 2014 Kotlarski et al, 2014). Statistical methods were used to pro-

duce probabilistic mukmodel estimates of future change for a range dkearelogical variables. Summaeis results

are available for five representative Swiss regions, three sceéinagiperiods(represented b§0-year periods arourtthe
years2035, 2060 and 208%)nd three mission scenarios.

CH2018 is basedn the RCP emission scenartbat were usetbr the fifth assessment report of the Intergovernmental
Panel on Climate ChanglPCC AR5 2014. CH2018 also provides statistically downscaled produdis@kilometres
horizontal and daily temporal resolution for precipitation and temperature using a methodology that dissolved some of
the limitations of the CH2011 statistical downscaling approach. For eight meteorological variables, CH2018 additionally
provides readyo-usedata for 84 to 399 stations (depending on variable) in Switzerland. A major advancement with
respect to the precedi@H2011scenarios is the transient character of the data for impact applications. Results and data
are available through the internet pduip://www.climatescenarios.ch

The CH2018 scenarios serve as a basis for climate change impact studies in Switzerland. ithencastecomprehen-
sive study@ydro-CH2018&) was led by the Oeschger CerfoeClimate Change Research ahd Swisdederal Gfice

for the Environmentlt investigated quantitative impacts of climate changth a focus orhydrology FOEN, 2021).
The CH2018 scenari@sowerean importantnput forthe further development ttie national climate adaptation strategy
(see sectio.3).

With the sixth assessment report of theergovernmental Panel on Climate ChafigRCC AR6 2021 and additional
global and regional climate model peotions available, current efforts relate to the integration of most recenbftate
the-art knowledge and data resources into the Swiss climate scenario landscape. In addition, outmtefrdimate
model projections that allow to simulate the slaily (i.e. hourly) character of climate change at high spatial resolution
is increasinglybecomingavailable. In theSwissfollow-up scenario project, such simulations will be integrated and will
improve understanding of higimpact extreme events under chany climatic conditionsThis projectwill againbe
realieed in a cedesign framework between MeteoSwiss #melSwiss Federal Institute of TechnolowgyZurich (ETH
Zurich), and is planned to involve several partner institutions and stakeholders froeméa@and federal offices.
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6.1.2 Main results for temperature, precipitation and climate extremes

Temperature and precipitation

In line with the observations of recent decades, a further warming of the clinmatgdstedfor Switzerland(see also

Fig. 78andFig. 79). Expected changes in the climate system are significant with respect to joi@santd préndustrial
conditions and will further depart from preselaty conditions, with a magnitudkependingon the emissios scenario
considered. Mean temperature will further increase in all regions and seasons, most prominently in summer and in high
altitudes. Summer mean precipitation will likely decrease by the end of the century, while winter precipitatikoel yvill
increase. Botlof theseseasonal characteristics are particularly pronounced for stvanging scenarios. Despite these
particular,significant changes in cold and wasmason precipitation, annually integrated precipitation amounts show no
clearchange.

Fig. 78> Future change in temperature (degree Celsius) according to CH2018 climate scenarios and based on the em
RCP8.5f the fifth assessment report of thiergovernmental Panel on Climate ChaRge AR52014by theend of the century (20
207@2099). The changes are relative to the reference perié20198The figure is based on a n@eazlied product of CH2018 (
kilometregyridded biagorrected and locakd scenario data).
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Thefuture Swiss climatalepends$eavilyonthe developmenof global greenhouse gas emissioRsis effect is particu-
larly marked owards the end of the 2tentury As an eample,Fig. 79 shows the observed seasonal temperature evo-
lution (winter and summer) over ti@entral Platea(.e. the lowerlying, densely populated areas of Switzerlgaad its
future projectiorwith (RCP2.6, bluecoloun andwithout climate change mitigatiqiRCP8.5, reccolour). Temperature

is expressed as tleviation fromthe reference period 1984010. Along with large inteannual variability (especially

in winter), the observed record cleagljowsthat temperatures iBwitzerland have risen over the last century with an
acceleratedvarming trend since the 1980s.

The future climate of Switzerland will not only be determined by the pure thermodynamic effect of rising greenhouse gas
concentrations but also by correspomdahanges in the large scale circulatiblowever,the latterhave a large uncer-
tainty and little model consensus exists so far.

With respect to the primdustrial period (18711900) the observed warming amounts to approximatedydegrees Cel-
siusfor Switzerland, while the global mean temperature change in this period has warmed byna&laimgfree Celsius
It is expected that future warming in Switzerland will still be larger than the global mean, hitnethatire relationship
between global and regial warmingcould look different than it does todaWhile the scenariosvith and withoutmiti-
gation show similar warming rates over Switzerlémdthe neaiterm (next 1020 years)they clearly depart from each
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other in the midto longterm (i.e. aftemround 2040)Ln ascenario withresoluteclimate mitigation measurethe addi-
tional temperature increase in Switzerlavalld be limitedto around 1.%legrees Celsiuselativeto the reference period
1981 2010) In contrasta scenariowithout climatechangemitigationyields a temperaturiecrease of foudegrees Cel-
sius and partly even distinctly morfar both seasons (see aBig. 79 bottom panels).

Fig. 79> Past observed variability and futprejected changes in winter and summer temperature (degree Celsius) ©Ceetrs
Plateaytop and middle panel) and sumseatichange signals for three futleerenceperiodsin winter (bottom left panel) and sun

(bottom right panel). The changes relative to the reference period @&10 and represent the RCP&ith (esolutemitigation, blue
and RCP8.5v{thout mitigationred) emission scenarios.
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Past variability and projected future changes in seasonal precipitation are preséiige@@nWhile summer precipita-

tion hasshown no trendfor more than 100 years, winter precipitation has increased-tgegar precipitatiowvariability

is expected to stay largand wnter precipitation is projected to further increase. In particular fowitteout mitigation
scenario and towards the end of the centiumgher increases are significant and in a range éatw-5 and +40 peent
(median signal about25 per cenf. In summer, significant changes are projected to emerge from pozsenariability
during the secontialf of the 2% century and a clear reduction in summer precipitation rangebetweeri 5 andi 40

per ceni{medan sigral abouti 20 per centis projected for the end of the century (RCP8.5). Consistent with temperature
projections, the divergence with andwithout mitigationscenarig by the end of the century is distinct. In the case of
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precipitation, the mitigtion pathwayouldhelp prevent a significant decreasesummer precipitation (sd€g. 80, bot-
tom right).

Fig. 80> Past observed variability and future projected changes in winter and summaeatipre¢jier cent) over ti@entral Plate:
(top ad middle panel) and summadshange signals for three futiegterenceeriodsin winter (bottom left panel) and summer (b
right panel). The changes are relative to the reference peria20198indepresent to the RCP2uth resolutemitigation, blue) ai
RCP8.5xithout mitigationred) emission scenarios.
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The projected increase in temperature for Savitnd is consistent with larggeale warming over Europe for all seasons.

In winterthere is increased warming in northern Europe, partly due to a decrease in snow cover (polar amplification)
summer, stronger warming is projected to take pla@uithern Europe, partly driven by drier surface conditions and
changes in atmospheric stratification and circulatiediterraneamamplification, see alsBrogli et al, 2019. Northern

Europe will likely get wetter angbuthern Europe is expected to get drighich is consistent with globakale patterns

and processes that find a drying in the subtropics and wetter conditions in high latitudes. In between those opposing
trends, precipitation in thapine region could either increase or decrease at thealipimtegrated scale, but show sig-
nificant changes in the individual seasons (seeRégozakand Sch&r2017). In summer, théViediterraneawrying will

likely encompass the Alps and Central Europe and will significantly affect Switzerland. The exgexreake in mean
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summer precipitation igrimarily due tca lowernumber of wet days, while the average intensity of precipitation remains

at a balanced to slightly increasing level. Consequently, the probability of prolonged periods of consecutive dry day
increases. In winter, a tendency for increasing precipitation amounts is already identifiable in the observed records (see
alsoFig. 80). This increase is expected to furtikentinue as the climate warms.

Temperature extremes

The CH2018 climate scenarios are the first scenario generation that explicitly addresses projected changes in extreme
events. Statef-the-art knowledge and data was screened and processed in order to provide naselrendnted prod-
ucts for temperaturand precipitation extremes.

By the end of the Zicentury it is very likely that the frequency, duration and intensity of summer warm spells and heat
waves in Switzerland will increase significantly. Timjectedintensification is strongest for the RCB&cenario. Ex-

treme temperatures in Switzerland are expecteidestronger than mean seasonal temperatures. CH2018 provides a set

of threshold based climatic indicators that describe hot conditions (e.g. pdegeantd future projected numbers of trop-

ical nights and hot days for specific locations and regidfm)the city of Zurich, for example, the numberhot days
(maximum temperature above 30 degrees Celsius) is expected to increase from 5.4 to 30.1 days per year by the end of the
century basedn the RCP8.5 scenariduring winter, the number of cold nights and days is likely to decrease significantly
(e.g. frost and ice days). Consistent with the aforementioned example, in Zuriemalet of frost days (minimum
temperature beloweerodegreesCelsiug is projected tdall from 74 days to 27.Hlays per yearThese numbers do not

yet reflect the urban heat island effect and, in particular, underestimate the frequency of heat stress conditions in larger
agglomerations of SwitzerlanBased orBurgstall et al.(2021) anextension ofthe ANCCS Web Atlad (see section

6.4.2 due forimplemenationin the course of 2022 wiflll this gap.

Heavy precipitation and droughts

Consistent with theory arassessments at globalEaropean levelheavy to extreme precipitation events are projected

to intensify Rajczakand Schér2017. Some of this intensification is alreadyidentin observational records recent
decadesScherrer et a] 2016 and is in line with physical praiplesthat imply an increased moisture absorption capacity

of the atmosphere under warming conditions. While the relative intensification of heavy precipitation events is consistent
with projected changes in mean precipitation in winter, sign and magrofuthanges in heavy and mean precipitation

are not proportionae or even oppositén summer(seeFig. 81), illustrating the complexity of changes in precipitation
characteristics

Fig. 81> Projectedltange in seasonal mean (left panel) and seasopehd eturn levels of daily precipitation (right panel) th-
eastern Switzerland for the RCP8.5 emission scenario and three future scenariopefiedswaeh respect to 1982010. Please n«
thedifferent axis scaling in both panels and that the panels only refer to the R@B8thitigationemission scenario.
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6 Vulnerability assessment, climate change impacts and adaptation measures 6.2Assessment of risks and opportunities

In line with decreasing mean summer precipitation, the potential for longer sudnynepellsis likely to increase
(CH2018 2018, indicatinga growingrisk of drought for Switzerland. However, model uncertainties in projected changes
of droughts are larger than for changes in temperature and precipitation extPamadiel to the general changes in
precipitaton and a rising zerdegree line over Switzerland, a shift from solid (snow) to liquid (rain) precipitation is
expected as temperatures rishis has implicationgor Swiss hydrologye.g. with regard to water storage, runoff and
seasonal hydropower proetion (FOEN, 2021 NCCSand FOEN 2021 see also sectiagh 3.1).

Winter storms

Confidence in projections of windiness in Central Europe remain relatively low and no robust projection for changes in
wind or extreme wind stornisoriginating from either 8hn’? or winter storms can be made.

6.2 Assessment of risks and opportunities

As stipulated in the Swiss adaptation stratefpyiés Confederatigr2012a (see sectiob.4), Switzerland shall minimise
the tisks of climate change, take advantage of opportunities arising as a result of climate change and irattaptedts
capacityby implementing targeted measures. In order to do so, Switzerland has assessed its currentleliethtesks
and opportunies as well as their alteration under future conditions.

Between 2010 and 2017, a comprehensive, nationwide assessment of-idiataett risk and opportunities was per-
formed.It consisted of the development of a methodology for assessinganidksppontnities, of eight case studies in
different regionf Switzerland®, and of a synthesieport FOEN, 20173 prioritisingthe identifiedrisks and opportu-
nities atthe national level. More details about #ygproach chosen and the method usadbe foundn Holthause et
al. (2013)

The synthesis reporFQEN 2017aseeFOEN, 2018afor an extended summary in Engljstocuments risks and oppor-
tunities of climate change for the 2060 time horiaod assesses their relative importafinoen todays perspectie. The

main result is a list of all risks and opportunities potentially affecting Switzerland and a shorter list of key risks and
opportunitieghat adaptation efforts should focus dmose key risks and opportunities include (Sige82):

1 Impairment of humahealth loss of performance at work and increase in cooling energy deed®greater
heat stress;

1 Water shortage danger of forest firand the exacerbation @fateruseconflicts due to increasing levetd
drought;

9 Threat to the economic viability of lowdying winter sports areas duetiging snowline

1 Increase in personal injury and property danthgetothegreater risk of floodingdeceasing slope stability and
more frequent wasting

1 Increase in @rsonal injuy and property damage due to more frequent or extended mass veasstimgsulof
the retreat of glaciers and thawing of permafthst to the increase in heavy precipitation

1 Mostly negative impacts on biodiversity duetechange in habéts, species composition and landscapes
1 Impairment ohuman and animal health due to the spread of harmful organisms, disedsdien species;

1 Increase ircropyields lower heating energy demarahd hcrease in summer tourism revenues in mountain
areasdueto improvement of site conditions

1 Increase in winter energy production and decrease in-salaed property damage and maintenance clgs
to rising snowline.

The assessment confirmed that Switzerland is already today affected by climateastthnglebe more so in the future.
Although climate changeelated opportunities may occur, there are a lot more risks to be expected and to prepare for.

72 https://en.wikipedia.org/wiki/Foehn_wind

73 For references ssection 6.3 &8wi t zerl andbés seventh national communication
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Fig. 82 organises the twelve challenges of climate changeskg (left column) and opportunities (right column). Halil

and storm activity is placed in the column in the middle, as it is unclear yet whether climate change will soften gr intensif
future impacts. Key riskand opportunities are allocated to thespective challenges. Certain challenges, such as the
rising snow line, changes in habitats, species composition and landscape, as well asethtedtenpacts abroad, con-

tain risks and opportunities at the same time. This is illustrated by a connentifgetiveen the lefiand side and the
right-hand side columns. The umbrella teimprovement of site conditiodgncompasses various opportunities linked

to climate change.

Fig. 82> Overview of all climatelated challengesd corresponding key risks and opportunities (bullet points) affecting Switz
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6 Vulneability assessment, climate change impacts and adaptation measures 6.3Climate change impacts on nature, society and economy

The nationwide assessment shows that the state of knowledge today is sufficient for developing and undertaking adequate
adaptation measures. Nonethelésther research is expected to help reducing uncertainties and to improve understand-
ing of the natural processes and affected systenwsder to close knowledge gaps on climagkated impacts abroad on
Switzerland and on compound climate risks, tiinct research projects were initiated.

The research project about climatgated impacts abroa8©QEN, 20203 has showrthat Switzerland, with itftensive
internationallinkages could bestrongly affected bythe consequencesf climate change in otherountries Important

sectors of the Swiss economy (especially the financial sector and the insurance industry) as well as the import and export
of goods and services (in particular food and energytaneernedIimpacts are also expected in the areaseofirity,

migration and development cooperation.

Theresearch projeain compound climate riskcussedn a protectve forest in the alpine regiofNiggli et al, forth-
coming and ona Swissurban aregVaghefiet al, 2022 Neukomet al, in prep). Thefindings of the first studyshow
that drought, beetle infestation and windthroan only impair the protective function aforest if theyhappenn com-
bination while exceptional forest fires can lead to a partial loss of the protective function witheutnatural hazards
occurring The secondtudy investigates whethpersistenheat andiroughtcan bring health, water and energy supply
or other important subsysterof a city totheir limits. Preliminary resultsndicatethat under the CH2018 climescenar-
ios, medium to severe impairmemt&y occurin the areastudiedand that there is a need fadaptiveaction Further
insights for dealing witltlimaterelevant risks and opportunities are expected fron2@22 2025research programe
ANCCSImpadsdconductedunder the umbrella of theational Cemnte for Climate Servicesee sectio.4.9.

The results of the nationwide assessnoéntimaterelated risks and opportunitigsgether witithe newCH2018climate
scenarig, formed the main basis for the developmenhefdecond action pigSwiss Confederation, 2020anplement-
ing the nationaladaptation strategigee sectio®.4.1). Regarding adaptaticio climate changat thesub-nationallevel,
the assessment serves as a sound basis for regional strategies and more specific measures.

6.3 Climate change impacts on nature, society and economy

The CH2018 climate scenaripsiblished in 201&see sectio6.1) provide a up-to-date climatologicabasis for more
reliable and detailed assessnsaftthe expected impacts of climate changenature,society andhe economyin Swit-
zerland In 2021 heyweresupplementedy the results of the Hydr6H2018project which offels consistent bases for
the hydrological domaifsee sectioit.3.1below). In 2020, the current state of knowledge ondlready observein-
pacts of climate change was also comprehensively documented intzadathmanner byOEN MeteoSwissNCCS
(2020a/2020p Taken together, these sources open updaching possibilities for classifying past developments and
assessing future ones.

6.3.1 Hydrological cycle and water resources

Within theNational Cente for Climate Servicegriority themedydrologcal basis forclimate chang@ run by the Swiss

Federal Office for the Environment, the effects of climate change on the water balance in Switzerland d2@harttie

21" centures were studied NCCSand FOEN 2021). The primary aim of this project was to present scenarios with
enhanced spatial and temporal resolution for the hydrological cycle and runoff in the different climate regions and alti-
tudes in Switzerlandp to210Q taking into accounthe most recentlimate scenarioCH2018, 201§. On this basis,

changes in extreme runoff values (high and low water), water temperatures, water resources and their annual distribution
andfinally the consequences for water managemeuntdbe assessed.

Fromthe CH2018climate scenariogsee sction6.1.1), up to22 climate model chains were selected. They correspond to
an increase in greenhouse gas emissions based emibsion scenaridRCP2.6 (esolutemitigationaction in line with

the Paris agreemernarge) and RCR.5 (noadditionalclimate change mitigeon) of the fifth assessment report of the
Intergovernmental Panel on Climate Chan8everal hydrological models wewsed to modesnow and glacier melt,
runoff, groundwater recharge or water temperature

Water balance

Climate change affects the entire water balance: precipitation and runoff alter, temperatures and evaporation increase, the
glaciers melt ever faster, less snow falls in winter, causing a lack of water from snowmelt in the sum{fRiytB3p
Climate change is also altering the filling rate of water reservoirs over the year, and the contribution from snow and
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glacier melt is generally decreasing. The clima&tated storage changes are overlaid in the short term Ipyetailing
weather conditions and human abstraction.

Fig. 83> Modelledvater balance variables fawitzerlandor the reference period 168010 (white background) amgbected chany
in the distant future (2032099 orangebackgroundoxeg without climate change mitigation (RCP8.5). The sustainably usab
water storage volume (blue backgroooxkes is specified for the reference period.
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Changes in runoff

Annual runoff amounts have hardly changethim past 100 yearslowever, the seasonal runoff distribution has already
changed in recent decades. Runoff has decreased in summer and increased in winter. This development wiifi continue
achangng climate.

In additionto the abovementioned changethe snowpack will form later in the year and melt earlier. As a result, runoff

and groundwater recharge will increase in the winter months, whereas there will be less meltwater in spring and summer.
In summer, higher temperatures will cause the glaciensetb faster, meaning that the watercourses supplied by these
glaciers will carry more water. However, this will only be a temporary phenomenon: meltwater from small glaciers is
already starting to decrease again, with large glaciers expected to folldwy 2050 at the latest. The combined effect

of these developments is that in the future almost all watercourses will carry more water inRign&t¥shows exem-

plary changes in the seasonal runoff of four rivers with diffenemyff regimes.
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Fig. 84>Change in average monthly runoff in four typical catchments. The hydrological scenarios (median and range of ur
calculated for the reference period #2810 (grey) and the scenario witt@imate change mitigation (RCP8.5hend of the 21
century (red). A considerable decrease in runoff in summer and an increase in winter can be expected in every region.
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In the absence of climate change mitigation measuiiesemrunoff will increase by between 10 andps centoy the
end of the century, while in summ@nd autumnnot depicted belowif will decline by 30 to 5(¢per centtomparedo
today(Fig. 85).

Fig. 85> Expected changes in seasonal runoff for various catchments by the end of the cend292@dtnparetb the referenc
period 19882010 if no climate change mitigation takes (JRi2iB.5)
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With resoluteclimate chang mitigation thechangescanbe largely limited (Tab.39). The change in seasonal inflows

will also affectthe water leve$ of thelakes. However, total annual runoff will probably only decline by arounpget0

cent The seasonaliamics of groundwater levels and spring discharge rates will also change, with high and low phases
becoming more pronounced. Water levels and discharge rates will become higher in winter and lower in summer.

Tab. 39> Possible rage (simulation)of changedor the perio®07@2099 in comparison the reference perictP882010. 3Qeal
averagescross Switzerland rounded to fde cent

Withresolutelimate change mitigagond of the centyWithout climate cgamitigatipand of the cent
(RCR.6) (RCR.5)
Runoff from snowmelt 10 tol 30% 130 ta 60%
Annual runoff i5to +5% 0 toi 20%
Winter runoff +0 to +20% +10 to +50%
Summer runoff 70 toi 20% 130 ta 50%

NCCSind FOEKR021)

Water shortages in summer

The hydological scenarios show that, in general, water levels will drop significantly in summer and autumn. This applies
to both surface waters and groundwater. All altitudes and regions will be affected by the decline, but especially the Alps
andalpine foothils. In the absence of climate change mitigation measures, summer runoff will be on average 30 to 50
per cenfower than today by the end of the century and up tpegg@enfower thanpresemtday glacier streams. At the

same time, dry spells arnebat wave will become more frequent in summer and last for longer. Without climate change
mitigation, summer low flow at altitudes below 1,500 metitbeve sea levekill decrease by 3@er centduring dry

spells by the end of the century. This increases thehddlsprings, wetlands, streams and smaller rivers will dry up more
frequently during periods of low rainfall. In addition, life in and around waters will be impacted more often by insufficient
water depth and high temperatures. Some streams and rivdileebréo dry up completely during dry periods in the
summer, especially small and medisine watercourses and those in karst areas such as tmeolurains The amount

of usable water will diminish in summer due to climate change. If, at the samartoreriver water or groundwater is

used for irrigating crops or for cooling purposes, this may trigger temporary regional water shortages. Already today,
these twaypes of water usarerestricted during dry spells in summer. Until now, hadtitudealpine streams and rivers

have usually had low flow in winter, when the water is stored in snowpack. In the future, regions ,ab0veaétres

above sea levalill see runoff increase when water levels are low in winter. At altitudes betw&@® dnd 000metres

above sea levetlimate change may shihe low flow season from wiat to summer and autn.

Fig. 86> Low flow in the Thuiverat Halden (canton of Thurga@iange ofhe low flow discharge rate areas below 1,8Gnetre
above sea levet a scenariavithout climate change mitigati®CP8.5)The value Q347 represents the discharge eedbgdhe rive
on 347 days a yean averageThe light area represents the simulation range

NCCSind FOEKR021)

Impacts on water temperaturein surface waters

Watercourses and lakes have become significantly warmer in recent decades. Mean water temperatures in Swiss rivers
and streams have risen bgtween onand twodegres Celsiussince 197(QFig. 87). The hot summers of 2003, 2015

and 2018 saw recotoreaking temperatures at many stations and in summer 2018 there were new records at 25 out of 83
monitoring stationsKOEN et al, 2019. Temperatures well over 2fegrees Celsiugere recorded ithe Upper Rhine,
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