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Einleitung

Die Herausforderung

Im Jahr 2015 unterzeichnete die Schweiz zusammen mit fast allen anderen Landern der Welt das Pari-
ser Abkommen. Dieses verpflichtet die Vertragsparteien, die Erderwdarmung auf deutlich unter 2°C ge-
geniber dem vorindustriellen Zeitalter (1850) zu begrenzen und Anstrengungen zu unternehmen, um
unter 1.5°C zu bleiben. Der IPCC-Sonderbericht von 2018 macht deutlich, dass das 1.5°C-Ziel von gross-
ter Bedeutung ist, wenn wir nicht in eine unaufhaltsame Riickkopplungsschleife der Erhitzung jenseits
menschlicher Kontrolle geraten wollen. Mit unserem derzeitigen Kurs steuern wir auf eine Erwdrmung
von 4°C oder mehr zu. Das héatte - und hat bereits - katastrophale Folgen wie Hungersnote, Wasser-
knappheit, haufigere und starkere Stiirme, Waldbrande, Kriege um schwindende Ressourcen, einen
steigenden Meeresspiegel und andere Umweltkatastrophen.

Im August 2019 hat der Bundesrat das Ziel festgelegt, die Treibhausgasemissionen (THG) der Schweiz
bis 2050 auf netto null zu reduzieren. Dieses Ziel ist nicht nur unzureichend, sondern verleugnet die
wissenschaftliche Realitdt komplett. Es ist illusorisch zu glauben, dass wir mit diesem Ziel innerhalb
unseres Kohlenstoffbudgets bleiben konnten.

Wenn wir eine Chance von 66% haben wollen, die Erhitzung unserer Atmosphare unter 1.5°C zu halten,
dann diirfen wir ab Ende 2017 gemass IPCC noch héchstens 420 Gt CO2eq ausstossen. Da weltweit
jedes Jahr etwa 42 Gt CO2eqg emittiert werden, diirfte dieses Budget bei einem Business-as-usual-Sze-
nario bereits in weniger als acht Jahren aufgebraucht sein, stand 2020. Ziehen wir hingegen eine line-
are Reduzierung der Emissionen in Betracht, dann muss die gesamte Welt spatestens 2035 klimaneut-
ral sein.

Angesichts der Tatsache, dass wohlhabende Nationen eine grssere historische Verantwortung tragen
und Gber mehr finanzielle Mittel verfligen, missen sie ihren Treibhausgasausstoss schneller vermin-
dern und drmere Lander bei der Dekarbonisierung finanziell unterstiitzen. Infolgedessen muss ein Land
wie die Schweiz bis spatestens 2030 netto null Treibhausgasemissionen erreichen. Abbildung 0-1 ver-
anschaulicht diese Herausforderung. Die Abbildung 0-1 vergleicht die Entwicklung der Treibhaus-
gasemissionen der Schweiz bei einem Business-as-usual-Szenario mit dem Netto-Null-Ziel bis 2050 der
Schweizer Regierung und dem notwendigen Netto-Null-Ziel bis 2030.

Various Pathways to Net-Zero Consumption-Based GHG Emissions for Switzerland
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Abbildung 0-1 Verschiedene Reduktionspfade fiir die Schweiz, um die Konsum basierten THG-Emissionen auf netto null zu
senken.
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Was ist der CAP?

Der Klima-Aktionsplan (CAP, eng. Climate Action Plan) ist ein andauerndes Projekt mit dem Ziel, heute
eine gemeinsame Losung fir die Klimakrise zu finden und eine vereinte Vision fiir unsere Gesellschaft
von morgen zu schaffen. Der CAP erhebt nicht den Anspruch, einen makellosen Masterplan darzustel-
len. Wir haben versucht, so umfassend wie moglich zu sein, aber der CAP toleriert auch ein gewisses
Mass an Uberschneidungen oder leichten Widerspriichen zwischen verschiedenen Massnahmen. Den-
noch sind die wichtigsten Massnahmen sehr detailliert ausgearbeitet worden.

Wir behandeln eine sehr breite Auswahl an moglichen Massnahmen. Welche Kombination von Mass-
nahmen sich hinsichtlich ihrer Wirkung und sozialen Umsetzung am effektivsten erweisen, muss noch
weiter untersucht werden. Mdéglicherweise haben wir trotz allem auch einige ausgezeichnete Mass-
nahmen Ubersehen. Das 1.5-Grad-Ziel und die Notwendigkeit von netto null bis 2030 fiir die Schweiz
bleibt nicht verhandelbar. Aber wir sind immer daran interessiert, den Weg dahin zu diskutieren. Wir
kénnen es uns nicht leisten, noch langer zu warten. Einige Massnahmen kénnen ab 2021 sofort umge-
setzt werden. Und das mussen sie auch.

Der CAP ist an die Bevolkerung gerichtet. Wir wollen alle Teile der Gesellschaft motivieren, mit uns
nach den richtigen Losungen zu suchen. Die verschiedenen Akteur*innen aus den emittierenden Sek-
toren, Organisationen und Einzelpersonen sind eingeladen, Feedback zu geben und Vorschlage fir
neue Massnahmen zu machen. Wir laden alle dazu ein, sich dem Projekt anzuschliessen, um einen
fairen Wandel hin zur Klimaneutralitat zu initiieren. Wir erwarten daher, dass Kritik an dem Plan kon-
struktiv statt polemisch erfolgt. Wir sind offen fiir Verbesserungsvorschlage und wollen gemeinsam
voranschreiten kdnnen, anstatt uns in ideologischen Grabenkdampfen zu verlieren.

Ziel des CAP

Viele haben die Realisierbarkeit von netto null bis 2030 in Frage gestellt und das Ziel als unrealistisch
oder sogar gefahrlich kritisiert. Der CAP ist eine Antwort auf diese Kritik. Er zeigt auf, wie dieses Ziel
auf technisch realisierbare und gesellschaftlich gerechte Weise erreicht werden kann.

Seit den allerersten Schulstreiks fiirs Klima wurde immer wieder kritisiert, dass Schiler*innen eine si-
chere Zukunft fordern, ohne selbst Losungen fiir diese existenzbedrohende Krise aufzuzeigen. Obwohl
es einem Staatsversagen gleich kommt, dass diese Aufgabe Schiler*innen zufallt, nachdem die insti-
tutionelle Politik drei Jahrzehnte lang darin versagte, diese Krise in den Griff zu bekommen, blieb uns
schlussendlich keine andere Wahl, als selbst die Massnahmen zu erarbeiten. Massnahmen, die das
Schweizer Parlament bereits hatte verabschieden missen, bevor die meisten Klimastreikenden tUber-
haupt geboren waren.

Unser Plan beweist, dass es mit den vorhandenen Technologien und innerhalb demokratischen Struk-
turen moglich ist, bis 2030 netto null Treibhausgasemissionen zu erreichen.

Wer schrieb den CAP?

Der Klima-Aktionsplan wurde als gemeinsames Projekt von jungen Klimastreikenden, Wissenschaft-
ler*innen und Expert*innen aus den verschiedensten Fachgebieten mit einem Ausarbeitungsbudget
von CHF 0 verfasst. Alle Beteiligten stellten ihre Zeit ehrenamtlich zur Verfligung. Der Plan entstand
aus der Zusammenarbeit von Dutzenden von Personen. Deshalb sehen wir die teilweise heterogene
Form nicht als Schwache, sondern viel mehr als Starke.
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Wie der Plan zu lesen ist

Der gesamte CAP umfasst tiber 300 Seiten, 12 Kapitel und insgesamt 138 Massnahmen. Die Zusam-
menfassung sollte einen guten Uberblick Giber den Inhalt geben, behandelt die Themen aber eher ober-
flachlich. Die Leser*innen kdnnen dann tiefer in den Plan eintauchen, um mehr Uber einzelne Kapitel
oder bestimmte Punkte zu erfahren. In der Zusammenfassung werden die Quellen aus Griinden der
Ubersichtlichkeit nicht angegeben. Der detaillierte Klima-Aktionsplan ist als Quelle der Zusammenfas-
sung zu verstehen. Dort sind die verwendeten externen Quellen angegeben. Der gesamte Plan kann
unter www.climateactionplan.ch aufgerufen werden.

Das Projekt geht weiter

Der CAP muss mit so vielen Menschen wie moglich diskutiert werden (z.B. im Rahmen von Klimaver-
sammlungen). Von den Ergebnissen konstruktiver Diskussionen erwarten wir, dass eine Vielzahl Gber-
legenswerter Ideen zusammenkommt und sich daraus neue konkrete Massnahmen entwickeln lassen.
Flr uns ist es wichtig, dass auch Menschen sich an der Diskussion beteiligen, die in Bereichen arbeiten,
in denen grundlegende Veranderungen dringend notwendig sind. Aufbauend auf diesem CAP planen
wir die Veréffentlichung einer zweiten Version. Diese soll die neuen Ideen und die Kritik aus der Bevol-
kerung miteinbeziehen. Wir hoffen, die zweite Fassung auf einer breiteren Basis abstilitzen zu kénnen.
Die nichste Version soll ein visionarer und exakter Plan zur Uberwindung der Klimakrise mit dem Ziel
einer lebenswerten Zukunft sein.
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Liste der Mitwirkenden
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Vision - eine Botschaft aus der
Zukunft

Viele Menschen glauben, dass wir fiir immer so weiterleben werden, wie wir es heute tun. Aber die
Realitat sieht anders aus. Es wird unausweichlich gewaltige Veranderungen geben. Wir missen uns
entscheiden. Entweder entscheiden wir uns passiv fir eine Welt voller Leiden und Probleme oder wir
engagieren uns aktiv fir eine Welt voller Neugestaltungen und Lésungen. Wir zeigen hier eine mogli-
che Vision unserer Zukunft.

Stellen Sie sich vor, Sie wachen morgens auf und treten an einem Sommertag vor lhre Haustliir. Sie
atmen saubere und frische Luft ein. Sie schauen sich um. Obwohl Sie in einer grossen Stadt leben,
sehen Sie viele Baume und Pflanzen, die die Gebaude um Sie herum zu umarmen scheinen und die
Stadt mit ihren verschiedenen Farben ausmalen. Zudem halten die Pflanzen die Umgebung angenehm
kiihl. Sie horen nicht mehr den lauten Larm der Flugzeuge, den Sie friiher immer beim Aufwachen
wahrgenommen haben. Stattdessen horen Sie die Vogel und Insekten um Sie herum summen.

Heute fahren Sie mit dem Velo zur Arbeit. Vor zehn Jahren haben Sie als Assistenzingenieur*in am
Flughafen Zirich gearbeitet. Als die Corona-Krise die Welt traf, wurden Flugzeuge gegroundet. Sie
bangten um ihren Job. Spater sind viele Flugzeuge wegen den Klimaschutzmassnahmen nie wieder
abgehoben. Aber zu diesem Zeitpunkt brauchte man keine Angst mehr davor zu haben, arbeitslos zu
werden. Eine berufliche Umschulung ermdglichte es, in vielen verschiedenen anderen Bereichen zu
arbeiten, die mit einer 6kologischen Zukunft vereinbar sind. Am Anfang war es schwer, die gewohnte
Arbeit aufzugeben. Aber heute, als Ingenieur*in von CO2 absorbierenden Technologien, hat die Arbeit
wieder einen Sinn. Es war zwar eine Herausforderung. Aber auf lange Sicht war die Umschulung eine
grosse Chance. Ein Kollege von Ilhnen machte dhnliche Erfahrungen. Er wollte etwas ganz Neues ver-
suchen, weil er es satt hatte, den ganzen Tag vor dem Computer zu sitzen. Er entschied sich fiur eine
Umschulung im Bereich der Landwirtschaft. Jetzt leitet er eine grosse Permakultur-Farm und arbeitet
den ganzen Tag in und mit der Natur. Er fiihlt sich jetzt viel besser und gestinder. Ausserdem ist er froh,
aufs Land zurlickgekehrt zu sein. Dorthin wo er aufwuchs. Es gibt viele Permakultur-Bauernhofe oder
Bauernhofe mit ahnlichen Methoden, die keine fossilen Brennstoffe, sondern mehr menschliche Kraft
bendtigen. Sie schufen Jobs, die nicht gegen, sondern mit der Natur arbeiten. Weil diese Techniken
auch effizienter sind, miissen viel weniger Nahrungsmittel aus anderen Landern importiert werden.
Aufgrund von Regulationen landen Fleisch und Fisch heute eher selten auf dem Teller. Zu Beginn gab
es viele Menschen, die sich darlber beklagten. Mittlerweile haben sich die Menschen daran gewdhnt.
Heute gibt es viele medizinische Studien, die aufzeigen, wie dank der Ernahrungsumstellung ein deut-
licher Rickgang an Herz-Kreislauf-Erkrankungen moglich wurde.

Nicht nur die Erndhrung machte uns gesiinder, sondern auch die Art und Weise, wie wir reisen. Die
Erinnerungen an lhren Urlaub im vergangenen Friihling lassen Sie lacheln. Sie haben eine dreiwdchige
Radreise unternommen, zusammen mit lhrer Tochter und Ihrem Partner, der als Klimafliichtling vor
der Heuschreckenplage in Somalia in die Schweiz fliichtete. Das Velofahren ist nun sicher, denn die
autofreien Strassen gehoren wieder den Fussganger*innen und dem Langsamverkehr. Das soziale Le-
ben hat sich auf die Strassen und Platze ausgeweitet. Die Menschen sprechen mit Nachbar*innen, um
deren Leben sie sich friiher nicht geschert haben. Das Kennenlernen anderer Kulturen erfordert nicht
mehr den Ausstoss vieler Tonnen an Treibhausgasen. Alle grosseren Stadte in Europa sind heute an
einem modernen Bahnnetz fiir Hochgeschwindigkeitsziige angeschlossen. Preiswerte Nachtzlige ma-
chen das Reisen simpel und erschwinglich. Ihre Tochter spricht bereits von all den Landern, die sie
einmal erkunden mdchte, wenn sie gross ist.
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Die Energie fiir das Nachtzugnetz kommt von den allgegenwartigen Solarpanels. Auf zahlreichen Da-
chern und in grossen Solarparks wandeln sie Sonnenenergie in Strom um. Die Sonnenkollektoren ha-
ben heutzutage sogar ein neues Design, so dass sie wie normale Fassaden und Dacher aussehen. Nur
mit dem Vorteil, dass diese Energie produzieren. Zusatzlich wird lhre Stromrechnung immer weniger
teuer, da Sie immer mehr eigene Energie produzieren.

Wenn Sie an die Zeit vor dem Wandel der Regierung zurilickdenken, schiitteln Sie den Kopf. Wie blind
die Meisten damals fir die Krise waren. Als lhr Interesse flir das Thema aufkam und Sie sich besser
informierten, begannen Sie, die Dringlichkeit der Krise zu erkennen. Die geschehenen Veranderungen
scheinen heute nur logisch. Im Allgemeinen brachten viele Massnahmen bedeutende Veranderungen
im Leben der Menschen mit sich. Der zwdlfmonatige Elternurlaub ermoglichte es Ihnen und lhrem
Partner, eine enge Beziehung zu lhrer Tochter aufzubauen, ohne sich um etwas anderes kiimmern zu
mussen. Sie fingen an, gerne dariiber nachzudenken, wie Sie ihre Lebensweise andern konnten, um
ein gliicklicheres Dasein zu fiihren. Sie begannen selbst, politisch aktiv zu werden. Viele taten es ihnen
gleich. Als der Zeitpunkt des Wandels kam und die Menschen sich der Klimakrise bewusst wurden,
wollten alle mitmachen und mitentscheiden, wie unsere neue Welt aussehen sollte. Mit nur sechs Ar-
beitsstunden pro Tag ist ein gemeinnlitziges Engagement nun auch viel einfacher moglich.

Nicht nur die Schweiz hat in den letzten Jahrzehnten enorme Veranderungen durchgemacht. Nach der
Corona-Pandemie gab es eine riesige Welle von Verdanderungen auf der ganzen Welt. Es war fast sur-
real. Die Lander lernten zusammenzuarbeiten und sich gegenseitig zu helfen. Und es musste auch zwin-
gend zusammengearbeitet werden, um aus der Klimakrise herauszukommen. Wir steckten da alle ge-
meinsam drin.

Wenn Sie auf dem Weg zur Arbeit durch den Wald fahren, lacheln Sie. Sie sind dankbar fir all die
Menschen, die fiir die 6kologische Revolution kimpfen - ja so nennen es einige Leute. All die Men-
schen, die Ideen verwirklicht haben, um Sie vor der Krise zu schiitzen. Sie sind dankbar dafir, die rich-
tige Wahl getroffen zu haben.
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Zusammenfassungen der
Kapitel

1. Sektoreniibergreifende Massnahmen

[Lesen Sie hier das gesamte Kapitel]

Die Komplexitat und das Ausmass der Klimakrise stellen die Menschheit vor eine beispiellose Heraus-
forderung. Die Klimakrise erfordert einen grundlegenden Wandel in allen Bereichen des sozialen, po-
litischen und wirtschaftlichen Systems und dies in kiirzester Zeit.

Wahrend die Massnahmen der anderen Kapitel im Klima-Aktionsplan sich auf bestimmte Emissions-
sektoren beziehen, behandelt dieses Kapitel alle Massnahmen, die fiir mehrere Bereiche von grosser
Bedeutung sind. Genau wie die zugrundeliegenden Probleme oft ihre Wurzeln in mehreren Sektoren
haben, sind gewisse Losungen auch fir verschiedene Sektoren hilfreich. Die sektoreniibergreifenden
Massnahmen sind folglich sehr vielfaltig und reichen von Steuern lber Finanzierungsinstrumente bis
hin zu Verkaufsplattformen.

So geht dieses Kapitel neben Massnahmen zur Umstrukturierung des Geb&dudesektors auch auf die
vielen neuen Arbeitskrifte ein, welche der Ubergang zu netto null in anderen Bereichen benétigt.
Gleichzeitig soll durch bestimmte Massnahmen der Konsum drastisch reduziert und die Voraussetzun-
gen fur Entwicklung in Richtung Kreislaufwirtschaft geschaffen werden. Das Kapitel schlagt nicht nur
mutige Verdanderungen vor, sondern beschreibt auch die Instrumente, die es braucht, um jene zu fi-
nanzieren. Was all diese sektoreniibergreifenden Massnahmen gemeinsam haben, ist, dass sie einen
ganzheitlichen Ansatz wahlen und besonders tiefgreifende Veranderungen angehen.

12



Kurzfassung

13



Kurzfassung

2. Mobilitat

[Lesen Sie hier das gesamte Kapitel]

Landverkehr

In den vergangenen Jahrzehnten ist der Landverkehr immer schneller
geworden. Das bedeutet, dass Menschen zwar langere Strecken mihe-
los zurilicklegen konnen, dafiir aber der Energiekonsum und die Treib-
hausgasemissionen enorm steigen. In der Schweiz ist der Verkehr des-
halb fir 32% der inlandischen Treibhausgasemissionen verantwortlich.
‘ Der Individualverkehr hat unsere Landschaft, Gesellschaft und Lebens-
G g i und Arbeitsweisen entscheidend gepragt. Die unmittelbare Verfiigbar-

\_CJ__/ keit allerlei Waren per Mausklick wird unsere Stadte und unser Konsum-
. verhalten bald grundlegend verandern. Wir brauchen jetzt keinen
Schritt zuriick in die Vergangenheit, sondern einen Schritt vorwarts, hin zu einer Mobilitat, die den
Interessen der Menschen und dem Umweltschutz gerecht wird.

Strategie: Das Ziel fir den Landverkehr ist eine Verkehrsrevolution basierend auf einen erheblichen
Rickgang des motorisierten Individualverkehrs. Die restlichen Fahrzeuge werden elektrifiziert oder de-
karbonisiert. Die Massnahmen im Landverkehr férdern die Nutzung umweltfreundlicher Verkehrsmit-
tel (Velo, Fussverkehr, offentlicher Verkehr) anstelle des motorisierten Individualverkehrs. Ziel sind
frische Luft (weniger Verschmutzung), eine gesunde Bevolkerung (mehr Bewegung) und eine leben-
dige, griine Umgebung fiir menschliche Interaktionen (mehr Platz fiir Begegnung).

Unterstiitzende Massnahmen: Die Umnutzung der aufgrund des motorisierten Individualverkehrs be-
stehenden Infrastruktur wird die Verkehrsrevolution weiter vorantreiben. Das Konzept der Smart-Mul-
timodalitat wird die Hemmschwelle fiir den Umstieg vom Auto auf ein zunehmend multimodales und
umweltfreundliches System - hauptsachlich bestehend aus einem Velonetz, Fussganger*innenwegen
und dem o6ffentlichen Verkehr - senken. Dazu missen engmaschige Carsharing-Angebote und ein Kno-
tensystem etabliert werden. An multimodalen Knoten kommen die verschiedenen Verkehrsmittel zu-
sammen, was ein effizientes und angenehmes Umsteigen ermdoglicht. Um den Teufelskreis zwischen
dem Strassenbau und der Zunahme des Strassenverkehrs zu brechen, wird die Finanzierung fiir den
Ausbaus des nationalen Strassennetzes ausgesetzt.

Um netto null bis 2030 zu erreichen, muss der motorisierte Individualverkehr drastisch reduziert wer-
den. Dazu wird eine Lenkungsabgabe eingefiihrt, abhangig von Gewicht des Fahrzeugs und der jahrli-
chen Kilometerleistung. Eine Reduzierung der erlaubten Hochstgeschwindigkeit wird ebenfalls den
Energiekonsum von Autos reduzieren. Parallel dazu wird klimafreundliche Mobilitat geférdert und pri-
orisiert, zum Beispiel mit mehr Infrastruktur fiir Velos und Fussgdnger*innen. So wird das Velo ein
schnelleres, sicheres und wegen Steuerabziigen finanziell attraktiveres Verkehrsmittel. Stadte werden
autofrei und die Menschen bekommen mehr Freiraum und frische Luft. Bis 2025 wird der Verkauf von
Verbrennungsmotoren verboten und bis 2030 wird der Verbrauch von fossilen Treibstoffen sowie fos-
silem Strom auf null gesenkt. Gleichzeitig werden das zuldssige Gesamtgewicht und die Maximalleis-
tung von Personenwagen auf 1.5t bzw. 100kW begrenzt.
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Luftfahrt

In Zukunft wird weniger geflogen werden. Weniger zu fliegen heisst \s\"};/ ﬁJ ¥
SN 7

aber noch lange nicht, dass die Erlebnisse ausbleiben. Ein neuer Tou- \\gvf

rismus soll entstehen, bei dem der Weg ans Ziel als Teil der Reise gese-
hen wird. Die Entdeckung fremder Kulturen wird noch spannender,
wenn es etwas Besonderes und Aussergewdhnliches bleibt. Geschafts-
reisen werden durch Videokonferenzen ersetzt, was nicht nur umwelt-
freundlicher, sondern auch weniger stressig und zeitsparend ist.

Strategie: Da der Luftverkehr heutzutage fast vollstandig auf fossiles Kerosin angewiesen ist und wir
keine technologischen Alternativen zu FlUssigtreibstoffen kennen, existieren nur zwei mogliche Lésun-
gen zur Reduktion der THG-Emissionen im Luftverkehr: Das Anwenden synthetischer Treibstoffe aus
erneuerbarer Energie oder eine Abnahme des Luftverkehrs insgesamt. Der Ersatz des Kerosins durch
synthetische Treibstoffe ist langerfristig die aussichtsreichste Losung. Leider kénnen die Kerosinmen-
gen, die zurzeit verbrannt werden, wahrscheinlich nicht vor 2040 ersetzt werden und selbst das ist ein
hochst ambitioniertes Ziel.

Wenn wir das Ziel netto null bis 2030 ohne negative Emissionen oder Kompensationszertifikate errei-
chen wollen, fuhrt kein Weg an einem kompletten Verbot fossilen Kerosins vorbei. Das bringt eine
drastische Abnahme der Luftverkehrsbranche mit sich. Um einen abrupten Ubergang zu vermeiden
und gleichzeitig synthetische Treibstoffe zu fordern, empfehlen wir ein abnehmendes Kontingentsys-
tem, das schrittweise bis 2030 zu einem Verbot fihrt.

Unterstiitzende Massnahmen: Wir schlagen zusitzliche Massnahmen vor, die den Ubergang erleich-
tern und allgemein gerechter und sozial vertraglicher gestalten. Die erste Massnahme ist das Streichen
von Steuererleichterungen und Subventionen fir den Luftverkehr. Kerosin darf nicht mehr von der
Mineraldlsteuer befreit sein. Kurzstreckenflige und andere Flige, die leicht vermieden werden kon-
nen, missen verboten werden. Wir behandeln im Plan spezifische Instrumente, zum Beispiel eine Viel-
flieger*innen-Steuer und eine Emissionsobergrenze fiir die Luftfahrt. Ausserdem mussen auch nicht
CO2-abhiangige Klimafaktoren kompensiert werden. Letztens soll die Verlagerung vom Luftverkehr hin
zu Alternativen aktiv geférdert werden. Dabei ist es wichtig, dass nur die Verlagerung und nicht der
Konsum an sich gefordert wird. Als Ergdnzung zu den erwahnten Massnahmen werden noch einige
allgemeine Effizienzmassnahmen vorgeschlagen, welche eine zuséatzliche Verringerung der Emissionen
um einige Prozent ermoglichen.

Soziale Auswirkungen: Als Konsequenz werden die meisten Arbeitsplatze in der Luftverkehrsbranche
allmahlich verschwinden. Klimaschutzmassnahmen werden allgemein zum Verschwinden von vielen
THG-intensiven Branchen fiihren. Gleichzeitig werden neue nachhaltige Geschaftsmodelle entstehen.
Da das heutige Wirtschaftssystem auf Wachstum angewiesen ist und nur schwer mit schrumpfenden
Unternehmen umgehen kann, kénnte dies viele Arbeitnehmende in Arbeitslosigkeit stiirzen. Aus die-
sem Grund muss die Regierungen Massnahmen zur Unterstltzung der Arbeitnehmenden treffen, die
wegen des Ubergangs zu einer klimagerechten Wirtschaft von Arbeitslosigkeit betroffen sein kdnnten.
Begleitende Massnahmen werden ergriffen, um den beruflichen Um- und Wiedereinstieg zu erleich-
tern.

Méogliche Bedenken: Ein moglicher Einwand gegenliber den vorgeschlagenen Massnahmen kénnte
sein, dass Fluggaste aus der Schweiz auf die Flughdfen der Nachbarlander ausweichen. Jedoch erwar-
ten wir, dass andere Lander dhnliche Massnahmen umsetzen und wenn nicht, muss die Schweiz mit
gutem Beispiel vorangehen. Dasselbe gilt flir das Argument, der wirtschaftliche Standort kdnnte durch
die Einschrankung der Fliige mit Start oder Ziel in der Schweiz einen Nachteil erlangen. Ein weiteres
Bedenken ist, dass Reisende stattdessen mit ihren fossil betriebenen Autos zu Flughafen im Ausland
fahren. Dieses Problem kdnnte durch die Forderung von Alternativen (Entwicklung eines ausgezeich-
neten Bahnnetzes, Erhohung der Benzinsteuer) behoben werden.
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Schifffahrt

Verkehr entsteht nicht nur, um Menschen von A nach B zu bringen. Ein
Grossteil des Verkehrs kommt ebenfalls durch den Gltertransport zu-
stande. Deshalb spielen unser Konsumverhalten und die Reise unserer
Guter eine entscheidende Rolle in der Mobilitdtsdebatte. Fiir die
Schweiz als Importland reicht es daher nicht aus, den Verkehr innerhalb
ihrer Grenzen zu analysieren. Sowohl das Reisen ausserhalb der
Schweiz wie auch der Import von Gitern aus dem Ausland missen mit-
einbezogen werden. Daher behandelt dieser Bericht neben dem Luft-
und Landverkehr auch den Wasserverkehr.

Strategie: Es braucht einen Riickgang der per Schiff importierten Giter. Die trotzdem importierten
Guter sollen strengen 6kologischen und sozialen Standards unterliegen. Ausserdem miissen Konsu-
ment*innen zwingend in der Lage sein, fundierte Kaufentscheidungen zu treffen. Nicht zuletzt miissen
dieselben Regelungen, welche fiir Privatwagen gelten, auch auf Privatschiffe angewendet werden.

16



Kurzfassung

3. Gebaude und Raumentwicklung

[Lesen Sie hier das gesamte Kapitel]

Unsere Vision einer klimaneutralen Zukunft hat die Menschen zusammengefihrt und ndhergebracht.
Ein Zusammenricken — das anfangs fiir einige noch ungewohnt war und wieder erlernt werden musste
— doch eines, das sich als dusserst bereichernd erwiesen hat. Ein Zusammenrticken, das nicht nur an-
gesichts der existenziellen Krisensituation Sinn vermittelt und damit Freude bereitet, sondern mit dem
sich auch die Qualitat verandert hat, in der wir uns begegnen. 2030 ist unser Alltag weit weniger vom
lauten, ricksichtslosen und gehetzten Getrieben sein gepragt als noch vor 10 Jahren —als vielmehr von
einem Leben, das auf Nahe, nachbarschaftliche Hilfe, solidarische Organisation und belastbare Bezie-
hungen vor Ort basiert. Die Wege sind kiirzer, der Austausch bedeutungsvoller. Wir haben wieder ge-
lernt zuzuhoren und Bedurfnisse zu teilen. Und wir teilen noch viel mehr: Seien es Wissen und Kom-
petenzen in Nachbarschaftskollektiven, Bohrmaschinen und Lastenvelos aus Teil- und Leihorten oder
Erfahrungen und lecker duftende Apfelwahe im Nachbarschaftscafé. Wir konnten freilich keine Welt
frei von Streit, Problemen oder Widerspriichen schaffen, aber eine, in der wir gemeinsam nach inno-
vativen Losungen suchen und zwar nicht bloss auf technischer Basis, sondern auch sozial, organisato-
risch, kulturell. Gemeinsam haben wir die Voraussetzungen fiir ein gesellschaftliches Zusammenleben
geschaffen, das ein im energetischen Sinne suffizientes Leben beglinstigt. Unsere Gebadude sind klima-
neutral umgeristet, unsere Stadte schenken uns mehr Platz fiir Aufenthalt und Austausch, fir Spiel
und Freizeit in den Strassen und Parken, die starker begriint und dadurch auch kihler sind. Auch un-
sere Dorfer haben ihre Potenziale neu entdeckt und entfalten konnen. Sie tragen aktiv zu unserem
klimaneutralen Leben bei, besonders indem sie die Vorteile der niedrigeren Verdichtung nutzen — sei
es fur die Produktion von Gemiise, Obst und anderen Lebensmitteln oder die solare Stromproduktion.
In zahlreichen Aspekten konnten wir uns an dem orientieren, was viele Menschen bereits mit Erfolg
erprobten: mehr Solidaritdt und weniger Konkurrenz. Mehr gemeinsames Tun, losgeldst von standiger
sozialer Kontrolle. Wir haben uns wieder viel von dem angeeignet, was einst anonymen Markten Gber-
lassen war: von solidarischer Landwirtschaft Gber genossenschaftlich oder gemeinnitzig organisiertes
Wohnen — durch das wir einen effizienteren und flachensparsameren Umgang mit unseren Wohnfla-
chen gefunden haben — bis hin zur Nutzung verkehrsberuhigter Strassen als Gemeingut, als unsere
"Wohnzimmer" im Freien, die wir gemeinsam pflegen. All dies hat etwas Befreiendes und Wohltuen-
des. Es macht Freude, mit unseren eigenen Fahigkeiten Teil einer menschlichen Gesellschaft zu sein.
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Um diese Vision zu erreichen, liegt der Fokus auf einigen Hauptzielen im Bereich der Gebaude- und
Raumplanung. In Bezug auf die Infrastruktur geht es primar darum, mit dem Bestehenden zu arbeiten,
anstatt das bisherige Wachstum fortzusetzen. Vordringliches Ziel ist es deshalb, die Sanierungsraten
signifikant zu erh6hen, um alle Gebdude CO2-neutral umzubauen. Hauptziel beziiglich der Raument-
wicklung ist es, das vorhandene Potenzial des bestehenden Raums so zu nutzen, dass ein klimaneutra-
les gesellschaftliches Leben mdglich wird. Da zugleich ein Moratorium von Neubauten vorgesehen ist,
liegt im Bereich Wohnraumpolitik die Prioritat auf dem Ziel der ,Klimagerechtigkeit”.
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4. Industrie und Dienstleistungssektor

[Lesen Sie hier das gesamte Kapitel]

Der Industriesektor verursacht Emissionen einerseits durch den Verbrauch fossiler Brennstoffe und
andererseits durch industrielle Prozesse, die CO2 und andere Treibhausgase ausstossen. Die Sektoren
mit dem hochsten Verbrauch an fossilen Brennstoffen sind die Zementherstellung, die Chemie und die
Lebensmittelverarbeitung. Zusammen sind sie fir tiber 90% der Emissionen der Industrie verantwort-
lich. Fast samtliche der notwendigen Prozesse kénnen durch erneuerbare Erhitzungsmethoden ersetzt
werden. Nur Arbeitsschritte, die eine Hochtemperatur (iber 120 Grad) verlangen, lassen sich dadurch
nicht bewerkstelligen.

Der Grossteil der Emissionen, die im Zusammenhang mit industriellen Prozessen entstehen, stammt
aus der Zementherstellung und dem Gebrauch von Fluorkohlenwasserstoffen in Kiihl- und Klimaanla-
gen. Mittlerweile tragt auch der Dienstleistungssektor hauptsachlich durch heizungsbedingte Emissio-
nen zur Erderhitzung bei.

In den letzten Jahren sind die Emissionen in der Schweizer Industrie zurlickgegangen, was hauptsach-
lich auf die Auslagerung von CO2-intensiven Tatigkeiten zurlickzufiihren ist. Mit anderen Worten:
Emissionen wurden nicht wirklich reduziert, sondern lediglich ins Ausland verlagert.

Die Instrumente, die diesen Sektor derzeit abdecken sollten, sind in ihrer Wirksamkeit hochst unzu-
reichend. Das schweizerische Emissionshandelssystem (EHS) hat gemass der Eidgendssischen Finanz-
kontrolle bisher kaum Anreize fiir Emissionsreduktionen geschaffen. Auch die Zielvereinbarungen, mit
denen sich Grossemittent*innen von der reguldren CO2-Abgabe befreien konnen, fiihren nicht zu
mehr Emissionsreduktionen, sondern subventionieren vielmehr das Business-as-usual.

Flr ihre Vereinbarkeit mit einer klimavertraglichen und sicheren Zukunft missen Industrie und Dienst-
leistungssektor zwingend ihre Verantwortung wahrnehmen und sich so rasch wie moéglich dekarboni-
sieren. Wir missen diejenigen Produkte und Dienstleistungen konsumieren kénnen, die wir brauchen
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und zwar ohne befilirchten zu missen, dass unser Konsum die Klimakrise anheizt. Gleichzeitig muss die
Innovation von nachhaltigen Technologien und Materialien und deren Umsetzung geférdert werden.
Die Umgestaltung dieses Sektors hangt in hohem Masse von einigen umfassenderen politischen Mas-
snahmen ab, die bereits in anderen Kapiteln des CAP behandelt werden. Die wichtigsten davon sind
das Moratorium fur neue Infrastruktur, das Verbot und die Ersatzpflicht fiir fossile Heizsysteme, die
allgemeine THG-Bepreisung und der THG-Grenzausgleich.

Zusatzlich zu diesen beschreiben wir sieben sektorspezifische Massnahmen. Erstens schlagen wir ein
Verbot der Herstellung, des Imports und der Verwendung von Produkten vor, die synthetische Sub-
stanzen mit einem Treibhauspotenzial (GWP) > 50 verwenden (d.h. sie sind 50 Mal klimaschadlicher
als CO2). Fir Anwendungsbereiche, die kurzfristig keine Freigabe fir neue Substanzen erhalten, wie
z.B. medizinische Anwendungen, wird eine Abgabesteuer von 500 CHF/t CO2eq erhoben.

Zweitens missen alle Unternehmen, die direkte Emissionen produzieren, die nicht bereits durch die
anderen sektorspezifischen Massnahmen abgedeckt sind, zusatzlich Netto-Null-Aktionsplane zur voll-
standigen Dekarbonisierung entwickeln und regelmassig aktualisieren. Bis 2030 missen alle Netto-
Null-Aktionsplane umgesetzt sein. Andernfalls wird ihnen die Betriebsgenehmigung entzogen. Fiir die
Umsetzung unrentablen Massnahmen kann sowohl finanzielle als auch technische Unterstltzung fir
Prozess- und Produktinnovationen bereitgestellt werden. Gleichzeitig sollte ein Netto-Null-Technolo-
gieprogramm den Unternehmen helfen, Massnahmen zu erreichen, die heute technisch noch nicht
umsetzbar sind. Der Patentschutz dieser neuen Technologien wird nur begrenzt wirksam sein, um das
geschaffene Wissen schnell verbreiten zu konnen, weil der Kampf gegen die Klimakrise gemeinsame
Anstrengungen erfordert.
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5. Energieversorgung

[Lesen Sie hier das gesamte Kapitel]

Es ist absehbar, dass die Dekarbonisierung des
Energiesystems auch mit konsequenten Effizienz-
und Suffizienzmassnahmen zu einem Anstieg des
Strombedarfs fihren wird, beispielsweise durch
den Umstieg auf Elektromobilitdt oder den Einsatz
von Warmepumpen zum Heizen von Gebauden.
Gerade da fast jedes andere Land in den kommen-
den Jahren mit einer dhnlichen Situation konfron-
tiert sein wird, soll es unser Ziel sein, den zusatzli-
chen Strombedarf vollstandig mit inlandischen er-
neuerbaren Energien (EE) zu decken.

Unter der Annahme eines Riickgangs der Kilometerleistung aufgrund von Effizienz- und Suffizienzmass-
nahmen im Mobilitatssektor und einer erhéhten Sanierungsrate im Gebaudesektor erwarten wir bis
2030 einen zusatzlichen Strombedarf von 32,3 TWh pro Jahr. Dies bedeutet einen Anstieg um fast 50%
im Vergleich zur heutigen Stromerzeugung. Ein weiterer Ausbau der erneuerbaren Energien nach 2030
wird flir den Ausstieg aus der Kernenergie notwendig sein.

Wenn das volle Entwicklungspotenzial fiir Wasserkraft und Biomasse - ein Drittel des Windkraftpoten-
tials - sowie die Halfte der Effizienzpotenziale bei der Stromnutzung bis 2030 ausgeschopft sind, mis-
sen noch 16,4 TWh durch Photovoltaik auf Dachflachen, Fassaden und anderer bestehender Infrastruk-
tur abgedeckt werden.

Werden keine oder unzureichende Massnahmen im Gebaude- und Mobilitatsbereich getroffen, ist der
abzudeckende Bedarf entsprechend héher. Aber auch dieser Bedarf kann durch inlandische PV-Anla-
gen gedeckt werden. Die vollstiandige Dekarbonisierung bleibt also allein eine Frage des Willens und
nicht der technologischen Realisierbarkeit.

Dies gilt sowohl fiir die kurzfristige als auch langfristige Energiespeicherung. Die erforderlichen Tech-
nologien (verschiedene Arten von Batterien, Pump- und elektrothermische Speicherung, Druckluft-
speicherung oder Power-to-Gas) sind bereits gut bekannt und in grosser Menge anwendbar. Ein for-
cierter Ausbau von PV-Systeme in den Bergregionen sowie von Windkraft wiirde den saisonalen Spei-
cherbedarf weiter reduzieren.

Mit der Dekarbonisierung unseres Energiesystems machen wir uns zudem unabhingig von Ol- und
Gasimporten, fiir welche die Schweiz in den letzten 40 Jahren 252 Milliarden ausgegeben hat. Diese
Wertschépfung kann in Zukunft im Inland bleiben und - anstatt ins Ausland zu fliessen - so tausende
sinnvolle Arbeitspldtze im Bereich der erneuerbaren Energien finanzieren.

Wir schlagen insgesamt acht politische Massnahmen vor, um den Ausbau der erneuerbaren Energien
und Speicherkapazitaten zu férdern und das Stromtarifsystem an zukiinftige Produktionssysteme an-
zupassen. Kernstiick ist ein kantonales System fiir den Handel mit Stromzertifikaten. Das System sieht
vor, dass die Kantone jahrlich ein Kontingent an erneuerbarem Strom liefern, das sich nach der Bevol-
kerungszahl des Kantons richtet. Ihre Gberschissigen Zertifikate konnen Kantone an jene Kantone ver-
kaufen, die ihr Emissionskontingent tibertroffen haben, und umgekehrt. Dieses System kann den Kan-
tonen einen Anreiz bieten, ihre erneuerbare Energieerzeugung zu steigern. Gleichzeitig bietet dieser
Ansatz Flexibilitat, indem er das unterschiedliche Potenzial und die ungleichen Voraussetzungen der
Kantone beriicksichtigt. Gleichzeitig wird ihre Autonomie geférdert, in dem ihnen die Entscheidung
Uber die Art und Weise, wie sie ihr Kontingent erreichen wollen, selbst iberldsst. Weiter sind alle Ge-
bdudeeigentimer*innen - ob 6ffentlich oder privat - verpflichtet, innerhalb von 10 Jahren auf ihren
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Dachern PV-Anlagen zu installieren, sofern ihre Dacher als geeignet eingestuft werden. Die Grosse der
Anlage muss an die Grésse des Daches und nicht an den eigenen Strombedarf angepasst werden. Dies
tragt dem Umstand Rechnung, dass das Potenzial fiir PV-Anlagen auf Schweizer Dachern sehr hoch ist
und die Solarkapazitat rasch ausgebaut werden muss, um die Zielwerte fiir 2030 zu erreichen. Die
Stromerzeugung wird kostendeckend vergutet, so dass flir Hausbesitzer*innen, die zum Bau einer So-
lar- oder PV-Anlage verpflichtet sind, keine zusatzlichen Kosten anfallen. Finanziert wird diese Mass-
nahme durch eine Erhéhung des bereits bestehenden Konsumentenzuschlags auf erneuerbare Ener-
gien. Zusatzliche Finanzierungsmaoglichkeiten (z.B. zinslose Darlehen) kénnen durch die Kantone, den
Bund oder beauftragte Finanzinstitute wie Kantonalbanken, eine griine Investmentbank oder einen
Klimafonds bereitgestellt werden.

Diese beiden Massnahmen werden durch sechs begleitende Massnahmen unterstiitzt: Versteigerun-
gen der Stromabnahmevertrége fiir grosse EE-Anlagen, ein vereinfachtes und verkiirztes Bewilligungs-
verfahren, ein Férderprogramm zur Ausbildung von zusatzlichem Personal, die Abschaffung von samt-
lichen Netzgebiihren fiir Speichertechnologien, eine aktive Forderung von Solaranlagen auf freien Fla-
chen und eine neue Struktur der Stromtarife.
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6. Landwirtschaft und Erndhrung

[Lesen Sie hier das gesamte Kapitel]

Der Landwirtschaftssektor ist einer der Hauptverursacher von Treibhausgasemissionen in der Schweiz.
Gleichzeitig ist die landwirtschaftliche Produktion sehr anfallig fir die Folgen der Klimakrise, insbeson-
dere im globalen Stiden. Es besteht grosses Potenzial, die Landwirtschaft und den Nahrungsmittelver-
brauch der Schweiz 6kologischer und gerechter zu gestalten. Dasselbe gilt fir den Handel mit landwirt-
schaftlichen Produkten. Wir stellen uns ein Erndhrungssystem vor, das alle Menschen der heutigen
und, langfristig gesehen, der kiinftigen Generationen in der Schweiz mit geniigend, gesunden, nahr-
haften und nachhaltig produzierten Lebensmitteln versorgt. In unserer Vision bemiiht sich die Schwei-
zer Politik standig, weltweit die Umwelt zu erhalten und gleichzeitig Gerechtigkeit zu férdern sowie die
Menschenrechte zu verteidigen. Alle Akteur*innen des Erndhrungssystems sind sich der sozialen und
Okologischen Auswirkungen ihres Handelns in der Schweiz und im Ausland bewusst und passen ihr
Verhalten entsprechend an. Sie teilen eine gemeinsame Vision eines nachhaltigen Erndhrungssystems
und unterstitzen sich gegenseitig bei deren Umsetzung. Das Verursacher*innenprinzip wird konse-
guent angewendet und der Preis fiir Nahrungsmittel spiegelt die 6kologischen und sozialen Kosten
wider, die durch ihre Produktion und ihren Handel verursacht werden.

Internationaler Kontext

Der Aufschwung des internationalen Agrarhandels hat tropische Walder, Weiden und Wiesen in Acker-
land umgewandelt, bedroht die biologische Vielfalt und erhéht den emissionsintensiven internationa-
len Transport erheblich. Die Schweiz ist stark auf Agrarimporte angewiesen. Palmél und Tierfutter (wie
z.B. Soja) werden zum Beispiel in grossen Mengen importiert. Zudem ist die Schweiz sowohl Dreh-
scheibe des internationalen Agrarrohstoffhandels als auch Standort vieler internationaler Agrarkon-
zerne (Hauptsitz oder Zweigstelle in der Schweiz).

Die Schweiz muss fur alle negativen Auswirkungen unserer Konsumgewohnheiten im Bereich des Um-
weltschutzes, der Menschenrechte und der Arbeitsbedingungen im Ausland zur Rechenschaft gezogen
werden. Die Schweizer Regierung sollte sowohl geplante als auch bestehende Handelsabkommen, die
landwirtschaftliche Produkte betreffen, revidieren, sodass sie strenge Umwelt- und Sozialstandards
einhalten. Weiter sollen die Produktion und die Verwendung von Biotreibstoffen verboten werden,
sowie auch die Spekulation damit. Biotreibstoffe werden hauptsachlich aus Lebensmitteln hergestellt
und untergraben damit die globale Erndhrungssicherheit. Zudem miissen die in der Schweiz ansassigen
internationalen Agrarkonzerne gesetzlich bindende und sozialvertragliche Plane ausarbeiten, wie sie
ihre Emissionen und anderweitige Umweltschdaden reduzieren wollen. Nicht zuletzt soll die Spekula-
tion mit Agrarrohstoffen und Nahrungsmitteln verboten werden.

Konsum

Was wir konsumieren, hangt von verschiedenen Aspekten ab, wie beispielsweise dem Marktpreis, der
Verfligbarkeit im Detailhandel und unserem Wissen tiber das Produkt. Um eine nachhaltige Erndhrung
zu gewahrleisten und Food Waste zu reduzieren, haben wir verschiedene Massnahmen ausgearbeitet,
die unser Konsumverhalten beeinflussen. Zu diesen Massnahmen gehoren eine Anpassung der Indust-
rienormen, die Kennzeichnung und Preisgestaltung von Lebensmitteln entsprechend ihrer Umweltaus-
wirkungen, die Unterstiitzung nachhaltiger Alternativen fiir Lebensmittel tierischen Ursprungs, Bil-
dungsmassnahmen und eine sektoreniibergreifende Ernahrungsstrategie, die von verschiedenen Am-
tern der Schweizer Regierung (BAG, BLW, BLV und BAFU) entwickelt werden soll. Die Regierung muss
ausserdem sicherstellen, dass emissionsintensive Produkte (beispielsweise Fleischprodukte) nicht nur
aufgrund ihrer Produktionskosten aber auch gemass ihren “wahren” Kosten bepreist werden (Interna-
lisierung von Umweltkosten).
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Produktion

In den letzten Jahren unternahmen Schweizer Landwirt*innen betrachtliche Anstrengungen, um meh-
rere anspruchsvolle Vorschriften zu erfiillen, welche die landwirtschaftliche Produktion nachhaltiger
machen sollen. Die meisten Umweltziele wurden bisher dennoch nicht erreicht und die derzeit verfiig-
baren technischen Losungen reichen nicht aus, um sie zu erreichen. Es ist deshalb notwendig, gegen
Okologisch und sozial nicht nachhaltige inlandische Produktionsweisen der Landwirtschaft vorzugehen.

Zur Klimakrise tragen in der Landwirtschaft vor allem die Viehzucht, der Gbertriebene Einsatz von Diin-
gemitteln und die Verbrennung fossiler Brennstoffe bei. Deshalb muss einerseits der Viehbestand auf
eine Grosse beschrankt werden, die dem lokal verfligbaren Futtermittel entspricht, andererseits Im-
porte von tierischen Nahrungsmitteln begrenzt werden. Wiederkauer sollten nur von Grasland ernahrt
und Futtermittelimporte eingestellt werden. Ackerland darf nur fir Produktion jener Lebensmittel ge-
nutzt werden, die flir Menschen direkt verzehrbar sind. So kénnen die Treibhausgasemissionen aus
dem Agrarsektor um mehr als die 50% reduziert werden und gleichzeitig wird eine gesiindere Erndh-
rung gefordert. Die landwirtschaftliche Produktion hat sich primar an den 6kologischen Rahmenbe-
dingungen (Klima, Boden, Topographie etc.) und weniger an der Marktnachfrage zu orientieren.

Landwirtschaftliche Béden missen nachhaltig bewirtschaftet werden, um ein langfristiges Produkti-
onspotenzial zu sichern. Die Kohlenstoffspeicherung im Boden muss erhalten und erhéht werden. Um
gegen Uberdiingung vorzugehen, muss die Schweizer Agrarpolitik die Effizienz der Nihrstoffnutzung
steigern. Die angewendete Diingermenge muss dem Bedarf an Makro- und Mikronahrstoffen der
Pflanzen entsprechen. Eine nationale Obergrenze fiir die Anwendung von synthetischen Dingern (wie
z.B. Ammoniumnitrat) in der Schweiz hilft bei der Erreichung dieses libergeordneten Ziels. Schliesslich
sollte die einheitliche Mineral6lsteuer auf landwirtschaftliche Maschinen ausgedehnt werden, um den
CO2-Ausstoss, der bei der Verbrennung fossiler Brennstoffe in der landwirtschaftlichen Produktion
entsteht, zu vermindern. Die Schweiz muss ihre Landarbeiter*innen und Bauer*innen wirtschaftlich
und rechtlich starken. Die Arbeitsplatze in der Landwirtschaft missen folglich dem schweizerischen
Arbeitsrecht unterstellt werden. Beratung und Ausbildung in umweltvertraglicher landwirtschaftlicher
Produktion und alternativen Einkommensquellen im landwirtschaftlichen Sektor sollen gefordert wer-
den. So kénnen jene Bauer*innen unterstiitzt werden, die den angestrebten Wandel des Schweizer
Agrarsektors in Angriff nehmen und/oder kurz- und mittelfristig mit den dadurch verursachten Ein-
kommensverlusten zu kdimpfen haben.
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7. Negative Emissionen

[Lesen Sie hier das gesamte Kapitel]

Einleitung

Negative Emissionstechnologien (NET) entziehen be-
reits emittiertes CO2 aus der Atmosphare oder fangen
CO2 direkt bei der Emissionsquelle aus den Abgasen ab.
Die Entnahme von CO2 kann rein technisch oder durch
Pflanzen erfolgen. Viele NETs werden bereits heute ge-
testet und eingesetzt. Die dadurch erzeugten negativen
Emissionen sind jedoch klein. Dennoch gibt es enorme
Potenziale fiir die sichere Endlagerung von CO2. Laut
dem IPCC-Bericht kénnten ganz sicher 2000Gt CO2 ge-
lagert werden. Zum Vergleich, unsere derzeitigen jahr-
lichen Emissionen liegen bei weniger als 40 Gt CO2. Die
Sicherheit dieser Lagerstatten wird als sehr hoch einge-
schéatzt (IPCC 2018). Die notwendigen Technologien und i
Reservoirs, um CO2 in grossen Mengen zu lagern, sind

bereits heute vorhanden.

Darliber hinaus ist die Notwendigkeit von NETs unbestritten, wenn die globale Erhitzung auf die im
Pariser Abkommen vorgesehenen 1.5 °C Celsius begrenzt werden soll. So erfordern alle neunzig im
IPCC-Bericht SR 1.5 gesammelten Klimaszenarien, die mit dem 1.5-Grad-Ziel vereinbar sind, negative
Emissionen in grossem Massstab und zwar mit einem Beginn zwischen 2020 - 2030. Zudem gehen fast
alle aktuellen Klimaszenarien davon aus, dass der Atmosphare in der zweiten Halfte des Jahrhunderts
massive Mengen CO2 entzogen werden, um die globale Erwdarmung zu stabilisieren.

Dennoch erlauben NETs unter keinen Umstanden ein "weiter wie bisher". Die Entfernung und Speiche-
rung von CO2 ist teuer und energieintensiv. NETs sollten daher fiir schwer zu vermeidende Emissionen
reserviert werden. Beispiele fiir solche Bereiche konnten die Luftfahrt, die Landwirtschaft und die Ze-
mentproduktion sein. NETs sind in keiner Weise eine Alternative zur Emissionsminderung, sondern
eine praktisch unverzichtbare Erganzung.

NETs dirfen nicht als ein Mittel gesehen werden, um netto null 2030 zu erreichen. Soll das 1.5-Grad-
Ziel eingehalten werden, braucht es negative Emissionen zusatzlich zu netto null Treibhausgasemissi-
onen. Es reicht nicht, die jetzige Menge an Treibhausgasen in der Atmosphére lediglich nicht zu ver-
grossern. Wenn wir unsere Lebensgrundlagen erhalten wollen, dann ist eine absolute Verminderung
der Menge an Treibhausgasen notwendig.

Technologien

Dies ist eine kurze Beschreibung der sieben untersuchten NETs und deren Speichermoglichkeiten
(Fehler! Verweisquelle konnte nicht gefunden werden.).

e Direkte Kohlenstoff Abscheidung und Speicherung (DACCS)
Bei der DACCS-Methode wird der Umgebungsluft mittels technischer Anlagen CO2 entzogen.
Das so gewonnene CO2 wird in der Schweiz sicher in der Erdkruste gespeichert (sequestriert).
Fiir die Schweiz wird mit einer Kapazitdt von 2,68 Gt gerechnet. Die Speicherung von CO2 im
Boden wird seit 40 Jahren durchgefiihrt. Bisher wurden rund 0,26 Gt CO2 eingespeichert. Diese
Methode gilt als sehr sicher.
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e Bioenergie Kohlenstoff Abscheidung und Speicherung
Durch die Verbrennung von Biomasse (z.B. Pflanzenabfalle, Holzreste, etc.) kann Warme oder
Strom erzeugt werden und das aus den Abgasen emittierte CO2 wie bei DACCS im Boden ge-
speichert werden. Auf diese Weise kann Kohlenstoff sicher aus dem Kohlenstoffkreislauf ent-
nommen werden.

e Carbon Capture and Storage in Industry
In industriellen Punktquellen wie Miillverbrennungsanlagen oder der Zementherstellung kann
CO2 aufgrund seiner hohen Konzentration gezielt herausgefiltert und wie bei DACCS im Boden
gespeichert werden.

e Erhohte Verwitterung
Im Prozess der verstarkten Verwitterung werden zerkleinerte Steine auf Feldern verteilt. Durch
den Zerkleinerungsprozess reagiert das Gestein schneller mit dem im Regenwasser gebunde-
nen CO2. Der natirliche Verwitterungsprozess des Gesteins wird dadurch beschleunigt. Das
geldste CO2 wird mit dem Wasser ins Meer gesplilt und dort als Carbonatgestein abgelagert
und fiir lange Zeit gespeichert. Dieser Prozess wirkt auch der Ubersiuerung der Meere entge-
gen.

e Wiederaufforstung, Aufforstung und verstarkte Nutzung von Holz
Durch Aufforstung, gezielte Anpflanzung des Waldes und verstarkte Nutzung von Holz in Ge-
bduden konnen jahrlich bis zu 3 Mt CO2 gespeichert werden.

e Pflanzliche Kohle / Biokohle
Es ist moglich, schnell wachsende Pflanzen oder Abfélle aus der Nahrungsmittelproduktion un-
ter grosser Hitze in pflanzlichen Kohlenstoff umzuwandeln und anschliessend im Boden zu
speichern. Die Abwarme kann direkt genutzt oder in Strom umgewandelt werden.

o Kohlenstoffspeicherung im Boden
Anderungen in der landwirtschaftlichen Bodennutzung kann auch die Kohlenstoffbindung be-
einflussen. Dadurch wird der Kohlenstoffgehalt der Béden erhéht, was ebenfalls die Boden-
qualitat verbessert.
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Figure 0-2 Potenzial und Kosten der verschiedenen NETs in der Schweiz

Politische Massnahmen

Heute ist der Preis fiir NETs zwei- bis dreimal héher als in der obigen Ubersicht. Die erwartete techno-
logische Entwicklung sowie die zunehmende Nutzung wiirde allerdings in Zukunft zu einer Preissen-
kung fahren. Es ist daher unerlasslich, die NETs jetzt zu nutzen, auszubauen und zu fordern, damit bis
2030 das Ziel netto null Treibhausgasemissionen mit den geringstmdglichen Kosten erreicht werden
kann. Jede weitere Verschiebung der NETs stellt eine zuséatzliche Belastung kiinftiger Generationen
dar. Die Schweiz ware theoretisch bereits jetzt in der Lage, mehr als ihre inlandischen Emissionen zu
kompensieren. Da der Ausstoss von Treibhausgasen in die Atmosphare heute aber praktisch kostenlos
ist, gibt es bis jetzt keinen wirtschaftlichen Anreiz, CO2 aus der Atmosphare zu entfernen. Dement-
sprechend werden die NETs ohne entschlossene politische Unterstiitzung nicht schnell genug verfiig-
bar sein, um die erforderliche signifikante Wirkung auf die CO2-Bilanz der Schweiz zu erzielen.
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8. Finanzsektor

[Lesen Sie hier das gesamte Kapitel]

Das Pariser Klimaabkommen verpflichtet die Lander dazu, ihre Finanzflisse in Harmonie mit den Zielen
des Pariser Klimaabkommens zu bringen. (Artikel 2.1.c des Pariser Abkommens).

Finanzintermediare verhelfen der Erdélindustrie zu mehr Kapital, wodurch jene im Gegenzug trotz der
Konkurrenz durch erneuerbare Energien profitabel bleiben. Heutzutage, fiinf Jahre nach der Annahme
des Pariser Klimaabkommens und dank alternativen erneuerbaren Energien darf das Geschaft mit fos-
siler Energie nicht weiter so profitabel sein - es wird jedoch von Finanzintermedidren noch als profita-
bel bewertet und behandelt. Dies steht im Widerspruch zu der Sorge, dass es sich bei vielen dieser
Wertpapiere um verlorene Investitionen (stranded assets) handelt und die globale Weltwirtschaft auf
eine CO2-Blase (Carbon Bubble) zusteuert. Der Markt ist nicht einfach neutral. Risiken werden durch
den Finanzmarkt falsch bewertet, denn viele Finanzinstitute haben intern keine Expertise beziiglich der
Klimakrise aufgebaut und bewerten dementsprechend, Risiken im Zusammenhang mit fossilen Ener-
gien zu niedrig. Auch werden die Chancen, welche alternative Kapitalanlagen bieten, verkannt. Viele
Finanzinstitute haben ihre Verantwortung dem Klima und der Gesellschaft gegeniiber lange verneint.
Finanzintermediare sind nicht nur passive Gefasse, durch welche Geld fliesst, sondern sie konnen aktiv
steuern, wohin das Geld fliesst und haben somit eine grosse Verantwortung und Verpflichtung. Leider
nehmen die wenigsten Finanzinstitute diese Verantwortung und Verpflichtung wahr.

[SERIRTERRII

—_—
® G

| Gol

Der Schweizer Finanzplatz mit Hauptstandort in Ziirich und Genf gehort zu den wichtigsten der Welt.
Zudem agieren in der Schweiz global einige der bedeutendsten Vermégensverwalter*innen. Unser Fi-
nanzplatz hat also einen besonders grossen Hebel in der globalen Weltwirtschaft und somit auch in
der internationalen Klimapolitik - eine Chance und gleichzeitig eine Verpflichtung fiir die Schweiz, ihre
Auslandsemissionen zu reduzieren. Wenn der Schweizer Finanzplatz sich nicht an das Pariser Abkom-
men haltet, dann wird die ganze Welt das 1.5-Grad-Ziel nicht einhalten kdnnen. Es entspricht dem
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Verursacher*innenprinzip, vom Schweizer Finanzplatz und den Regulatoren*innen jetzt bewusstes,
nachhaltiges Handeln zu fordern. Im Vergleich zur europdischen Zentralbank (EZB), den umfassenden
Reformen der EU beziiglich nachhaltiger Finanzwirtschaft (Sustainable Finance) und den proaktiven
Massnahmen der Bank of England, bildet die Schweiz, vor allem gemessen an der Grésse und Bedeu-
tung ihres Finanzplatzes, das Schlusslicht Europas.

Wenn man von nachhaltiger Finanzwirtschaft (Sustainable Finance) spricht, wird die Kreditseite oft
vernachlassigt. Wahrend einige wenige Grossbanken viele Kapitalanlagen im Ausland haben vergeben
kleinere Banken (wie z.B. Kantonalbanken) vor allem Kredite in der Schweiz. Auch hier sind Banken
nicht nur passive Gefasse, durch welche Geld fliesst, sondern sie kdnnen ebenfalls aktiv Forderungen
aussprechen. Des Weiteren kann auch auf der Finanzierungsseite allgemein von inlandisch tatigen Ban-
ken mehr Engagement betrieben werden.

Zusammenfassend kann man sagen, dass der Finanzplatz die Macht hat, den Wandel unserer gesam-
ten Wirtschaft sowohl hier in der Schweiz als auch global voranzutreiben. Und mit grosser Macht
kommt bekanntlich auch eine grosse Verantwortung.

Die Massnahmen, welche im Kapitel “Finanzplatz” diskutiert werden, verwenden im Kern folgende In-
strumente:

o Divestment: Entziehung von Kapital aus emissionsintensiven Teilen der Wirtschaft, zum Bei-
spiel Erdélunternehmen.

e Investment: Kapital wird gezielt in klimafreundliche Sektoren oder Unternehmen gelenkt, wel-
che fiir die Transition der gesamten Wirtschaft zu einer CO2-neutralen Wirtschaft notwendig
sind.

e Engagement: Wenn CO2-intensive Unternehmen nicht dazu in der Lage sind, selbst intern ei-
nen Wandel voranzutreiben, werden sie langfristig nicht am Markt bestehen kénnen. Es ist
vorzuziehen, dass die Unternehmensfiihrung in diesen Bereichen aktiv den Wandel von sich
aus angeht. Oftmals ist die Unternehmensfiihrung jedoch zégerlich, den Tatsachen in die Au-
gen zu sehen und neue Strategien auszuarbeiten. Aktienhalter*innen kénnen aktiv ihre Stimm-
rechte und ihren Einfluss ausliben, um einen internen Wandel in solchen Teilen der Wirtschaft
voranzutreiben.

e Transparenz: Ein grosses Problem ist die fehlende Transparenz betreffend klimaschadlichen
Auswirkungen von Finanzflisse oder generell Informationen tber Finanzflisse. Kund*innen,
sowohl private als auch institutionelle, sind zu wenig informiert und kdnnen nicht bewusste
Entscheide treffen, selbst wenn sie klimabewusst ihr Geld anlegen wollen. Informationen und
Transparenz bieten die Basis dafir, dass Kund*innen bewusst ihrer Nachfrage nach nachhalti-
gen Finanzprodukten Ausdruck verleihen kénnen. Aufrichtigkeit bietet auch die Grundlage fur
die Wissenschaft, die nur so aussagekraftige Analysen machen kann.
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9. Wirtschaftlich und politische Strukturen

[Lesen Sie hier das gesamte Kapitel]

Der Profitzwang, welcher den weltwirtschaftlichen Wettbewerb pragt, bedeutet auch ganz konkret
eine Externalisierung der sozialen und 6kologischen Kosten - die angerichtete Zerstérung wird in ein
fernes “Aussen” abgeschoben. Das flihrte zu einer Korrelation zwischen dem Wirtschaftswachstum
(welches den Profitzwang widerspiegelt) und der Menge an Treibhausgasemissionen in der Atmo-
sphare (welche fir die Externalitdten steht). Mit dem Ansatz des griinen Wachstums wird davon aus-
gegangen, dass die Produktion von Gltern und Dienstleistungen in einem kapitalistischen System wei-
terhin unendlich gesteigert werden kann, wahrend gleichzeitig die umweltbezogenen Externalitdten
der Produktion gesenkt werden. Wie oben erlautert, sind diesem Ansatz Grenzen gesetzt, da die Wirt-
schaft weiterhin konkurrenzfahig bleiben und Gewinn erbringen muss und auch eine Dienstleistungs-
gesellschaft nicht vollstandig entmaterialisiert werden kann. Als Alternative zum griinen Wachstum
kann zur Losung der Klimakrise die Menge der produzierten und konsumierten Giter und Dienstleis-
tungen pro Zeiteinheit reduziert werden. Dieses Prinzip wird als Postwachstumswirtschaft bezeichnet.
Wobei Postwachstum die Entmaterialisierung der Wirtschaft durch die gesteuerte Schrumpfung von
Wirtschaftstatigkeiten mit konkretem Materialverbrauch (z.B. von fossilen Brennstoffen, Zement, Me-
tallen, Mineralien, chemischen Stoffen, seltenen Erdmetallen usw.) erfordert. Postwachstum ist im Ka-
pitalismus, wie wir ihn kennen, unmoglich, da dem Kapitalismus ein Wachstumszwang zugrunde liegt.
Wie Abbildung 0-3 zeigen, ist die Schweizer Wirtschaft (nach BIP gemessen) erheblich gewachsen,
wahrend der Schweizer CO2-Fussabdruck (nach konsumbasierten Emissionen gemessen) sogar das
BIP-Wachstum tbertraf. Mit anderen Worten sehen wir momentan keine Entkopplung des Wirt-
schaftswachstum vom Treibhausgasfussabdruck (“griines Wachstum”), sondern im Gegenteil eine

Change in per capita CO2 emissions and GDP, Switzerland Our World

Annual consumption-based emissions are domestic emissions adjusted for trade. If a country imports goods the
CO: emissions needed to produce such goods are added to its domestic emissions; if it exports goods then this is
subtracted.
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Source: Global Carbon Project; World Bank OurWorldinData.org/co2-and-other-greenhouse-gas-emissions = CC BY

Mote: GDP is measured in constant 2011 international-$ which adjust for inflation and cross-country price differences.

Abbildung 0-3 Entwicklung der CO2-Emissionen pro Kopf und BIP, Schweiz
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Entwicklung, die sogar eine Kopplung tbertrifft. Die Zunahme der konsumbasierten Treibhausgasemis-
sionen war sogar grosser als das Wirtschaftswachstum.

In der wenigen Zeit, die uns verbleibt, um netto null Treibhausgasemissionen bis 2030 zu erreichen
und so unterhalb einer Erwdarmung von 1.5 °C zu bleiben, muss die materielle Schweizer Wirtschaft
(nach dem BIP-Indikator) in absoluten Zahlen schrumpfen, um das verbleibende CO2-Budget vor 2030
nicht aufzubrauchen. Die grosste Herausforderung ist dabei die Entmaterialisierung der Wirtschaft
durch die Entkopplung wirtschaftlicher Tatigkeiten vom gegenwartigen und kiinftigen Wohlergehen
der Menschheit, damit unser Materialverbrauch nicht wieder wachst und der Giliterkonsum schrumpft
(die meisten Giter sind flir unseren Lebensstandard namlich nicht notwendig) und dies ohne wirt-
schaftlichen Zusammenbruch. Neue Regelungen einschliesslich Verbote bestimmter Giiter werden
notwendig sein, um unerwiinschte wirtschaftliche Tatigkeiten schnellstmoglich zu eliminieren. Es gibt
jedoch auch wichtige politische Wirtschaftsstrukturen, die iberwunden werden miussten. Es besteht
vor allem die Notwendigkeit einer Alternative, die den Menschen materiellen Wohlstand anbietet,
ohne in Industriezweigen arbeiten zu miissen, die die Klimakrise antreiben, aber gleichzeitig die staat-
liche Sozialhilfe und Renten durch ihre Produktion finanzieren. Nur wenn Arbeitskrafte von der Pflicht
befreit werden, standiges Wirtschaftswachstum zu schaffen, konnen sie den Wandel hin zu einem ra-
dikalen Umbau der Wirtschaft vorantreiben, um die Erreichung des 1.5-Grad -Ziels zu ermdglichen.

Um einen gerechten Ubergang zu einer dekarbonisierten Wirtschaft zu gewéhrleisten, sind mehrere
Massnahmen notwendig. Ein 6ffentliches Programm fiir griine Arbeit wird gegriindet, um die Schaf-
fung neuer Arbeitsplatze in klimafreundlichen Sektoren wie dem Bau von beispielsweise Wind- und
Solaranlagen zu fordern und zu gewahrleisten. Im Rahmen dieses Programms werden Unterstilitzungs-
mechanismen fir Arbeitnehmende in abbaubedirftigen Branchen wie z.B. der Luftfahrt eingefihrt.
Ausserdem wird ein Netzwerk von lokalen Klimawerkstatten in jeder Gemeinde gegriindet. Sie dienen
dazu, leihbare Ausriistung zur Verfligung zu stellen und Reparaturen, Weiterbildungen und sonstige
Kurse anzubieten. Klimawerkstatte unterstiitzen Haushalte, Nachbarschaften, Sonderzweckvereine,
Clubs, KMUs usw. dabei, sich 6kologisch anzupassen, umweltfreundlich zu leben und artgerechte Le-
bensrdaume zu gestalten.

Um ein gutes Leben innerhalb 6kologischer Grenzen zu erméglichen, sind weitere Massnahmen erfor-
derlich: Die Arbeitszeit wird bis 2030 auf 24 Stunden Uber vier Wochentagen (taglich sechs Stunden)
reduziert, um den Materialverbrauch zu reduzieren und gute Arbeit fiir alle zu garantieren. Eine Ge-
sellschaft, deren Grundlage nicht das Wirtschaftswachstum und die Anhdufung des Kapitals ist, muss
die notwendige Pflege- und Betreuungsbranche drastisch erweitern, um Beschaftigung garantieren zu
kénnen. Des Weiteren soll eine bezahlte 12-monatige Elternzeit fiir beide Elternteile eingefiihrt wer-
den.

Um ein starkes Fundament fiir eine nicht-wachstumsbasierte Gesellschaft zu legen, miissen Unterneh-
men, die von Aktiondr*innen bestimmt werden, in demokratisch gefiihrte Genossenschaften und Ko-
operativen umgestaltet werden. In diesen neuen Organisationsstrukturen liegt die Kontrolle bei den
Arbeitenden, Lieferant*innen, Kund*innen und allen anderen, die von der Geschéaftstatigkeit des Un-
ternehmens betroffen sind, wie z.B. Menschen im globalen Siden.

Der Klima-Aktionsplan muss deshalb auf einer Grundlage von mehr und nicht weniger Demokratie ge-
baut werden. Wahrend der Kapitalismus historisch zur Klimakrise beigetragen hat, kann die Demokra-
tie - wenn sie gestarkt wird - ein Gegenmittel sein. Kurz gesagt, wir miissen uns die Demokratie wieder
zu eigen machen und sie fir die immensen Herausforderungen ausristen, die uns unmittelbar bevor-
stehen. Eine wichtige Herausforderung ist die Uberwindung der Grenzen eines demokratischen Rah-
mens, der sich auf Wahlen und parlamentarischer Vertretung beschrédnkt. In so einem Umfeld ist der
Einfluss jedes Einzelnen verschwindend gering, wahrend einzelne Menschen mit wirtschaftlichen, ge-
sellschaftlichen und kulturellen Privilegien, medialer Kontrolle usw. in einer unverhaltnismassig star-
ken Position sind.

Mit mehreren Massnahmen soll die Kontrolle (ber die Demokratie in der Gesellschaft ausgeweitet
werden: Die direkte Teilnahme aller Menschen in der Gesellschaft ist das Grundprinzip der
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Demokratie. Die demokratischen Rechte miissen deshalb auf alle Biirger*innen tber 14 Jahre unge-
achtet ihrer Herkunftslander ausgeweitet werden. Vorgesehen ist auch eine Neudefinierung des Ei-
gentums. Privateigentum von sozialer Wichtigkeit soll nur bis zu einem Grad privat genutzt, bis zu wel-
chem die Nutzung keinen Schaden fiir die Offentlichkeit verursacht - insbesondere in Bezug auf Um-
weltschutz und Erderhitzung. Ausserdem muss Privateigentum von sozialer Wichtigkeit fiir die Offent-
lichkeit zuganglich gemacht werden, falls dies aus einer Gibergeordneten Perspektive (wie z.B. aus drin-
genden 6kologischen und sozialen Anliegen) als notwendig erachtet wird. Ausserdem wird eine Steuer
auf grosse Vermogen von tber CHF 1 Million eingefiihrt und die Pauschalbesteuerung abgeschafft.
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10. Internationale Zusammenarbeit und
Klimafinanzierung

[Lesen Sie hier das gesamte Kapitel]

Die Schweiz soll ihre Verantwortung fir die Klimakrise im globalen Kontext wahrnehmen; die Schwei-

zer (Klima-) Politik und Massnahmen sollen auf wissenschaftlichen Erkenntnissen und dem histori-
schen CO2-Fussabdruck der Schweiz basieren. Dies erfordert die Beriicksichtigung von Treibhaus-
gasemissionen durch Konsum, Investitionen und Geschaftstatigkeiten in der Forderung fossiler Brenn-
stoff, Abholzung und anderer umweltschadliche Tatigkeiten. Klimagerechtigkeit muss zum Hauptanlie-
gen der internationalen Klimapolitik der Schweiz werden. Klimagerechtigkeit bedeutet, eine politische
Herangehensweise fiir die Klimakrise zu wahlen, die auf ethischen Kriterien aufbaut, nicht nur in Bezug
auf zukinftige Generationen, sondern auch in einem gegenwartig historisch-geographischen Kontext:
Wahrend die Einen verantwortlich sind oder sogar davon profitieren, spiiren die Anderen die Konse-
guenzen oder mussen dafir bezahlen.

Es ist daher nicht akzeptabel, die drastischen Konsequenzen der Erderhitzung als ein rein technisches
Umweltproblem anzusehen. Folglich umfasst das Konzept der Klimagerechtigkeit nicht nur die Frage
der Generationengerechtigkeit, sondern auch die Themen globaler Verteilungsgerechtigkeit und
Gleichheit. Dies bedeutet, dass Emittent*innen wie die Schweiz bedeutend mehr zur globalen Reduk-
tion menschengemachter Treibhausgase beitragen missen als die Lander des Globalen Sidens, die
viel weniger Emissionen pro Kopf verursachen.

In Bezug auf die Finanzierung von Klimaschutz bedeutet Klimagerechtigkeit, dass die im Pariser Ab-
kommen festgehaltene Pflicht der Industrielander, gemeinsam hundert Milliarden US-Dollar pro Jahr
fir Klimaschutz und -anpassung in Entwicklungslandern bereitzustellen. Unter Beriicksichtigung des
Schweizer Fussabdrucks wiirde dies einem Beitrag von 1 Milliarde Schweizer Franken pro Jahr entspre-
chen. Klimaschutz darf jedoch nicht zu Lasten der Entwicklungszusammenarbeit erfolgen. Die drmsten
und gefahrdetsten Bevolkerungsgruppen im Globalen Siiden im Kampf gegen die Klimakrise zu unter-
stltzen, ist nicht dasselbe wie Armut oder Ungleichheit zu bekdmpfen. Die Reduktion von Treibhaus-
gasen (Minderung) und der Schutz gegen die Folgen des fortschreitenden Klimawandels (Anpassung)
kénnen Entwicklungszusammenarbeit erganzen, sie aber nicht ersetzen.
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Momentan blicken die Schweiz und andere Lander des Globalen Nordens ins Ausland, insbesondere in
den Globalen Stiden, um dort ihre Emissionen zu kompensieren. Allerdings verleiht dies den Staaten
das falsche Gefiihl, man kdnne die Reduktion der eigenen THG-Emissionen weiterhin hinauszogern.
Zudem sind die Resultate vieler Kompensationsprojekte fragwiirdig oder verletzen sogar Menschen-
rechte. Treibhausgasemissionen sollen daher nicht durch den Kauf International ibertragener Reduk-
tionsergebnissen (ITMO) und/oder ausléandischer Kompensation externalisiert werden.

Freihandelsabkommen sind durch Rodungen, die Untergrabung lokaler landwirtschaftlicher Praktiken
und die Verletzung von Menschenrechten eine der treibenden Krafte hinter der Klimakrise. Die Um-
setzung von Klimagerechtigkeit muss deshalb auch Handelsabkommen mit einbeziehen. Das Respek-
tieren von Menschenrechten sowie internationaler Umweltschutzabkommen haben Vorrang vor den
Bestimmungen anderer internationaler Vertrage, insbesondere Handelsabkommen. Im Zweifelsfall
soll die Umsetzung von Bestimmungen in Handelsabkommen ausgesetzt werden. Die Schweiz sollte
sich ausserdem fiir die Aufnahme dieses Prinzips ins internationale Recht einsetzen. Wahrend der CAP
verlangt, dass die Schweizer Treibhausgasemissionen bis 2030 netto null erreichen, braucht es ein dhn-
liches, rechtlich bindendes Ziel auf internationaler Ebene. Das Ziel des Vertrags tber die Nichtverbrei-
tung von fossilen Brennstoffen (Fossil Fuel Non-Proliferation Treaty) ist es, durch ein rechtlich binden-
des Abkommen global aus fossilen Energietragern auszusteigen. “Nichtverbreitung” bezieht sich auf
die Erschliessung/Forderung neuer fossiler Energiequellen. Der Vertrag basiert auf dem Beispiel des
Atomwaffensperrvertrags (Nuclear Non-Proliferation Treaty), welcher wahrend des Kalten Krieges ausge-
handelt wurde. Der grosse Unterschied zum Pariser Abkommen ist die legale Verbindlichkeit, die es Mit-
gliedstaaten ermdglicht, wirtschaftliche Sanktionen gegen Staaten zu verhangen, die den Vertrag missach-
ten.
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11. Bildung

[Lesen Sie hier das gesamte Kapitel]

Bildung zum Thema Klimakrise bietet die Grundlage fiir eine breite, faktenbasierte Debatte in der
Schweiz. Uber verschiedene Wege und spezifische Lésungen fiir die Klimakrise muss diskutiert werden.
Im Zentrum der 6ffentlichen Diskussion steht die Frage, wie wir eine klimaneutrale Welt schaffen kén-
nen. Schulen, Medien und die Regierung sollten dafiir sorgen, dass verlassliche Informationen in an-
gemessener Frequenz verbreitet werden und dass Plattformen fiir die Debatte vorhanden sind. So er-
halten die Biirger*innen einen Uberblick tiber die in Angriff zu nehmenden Problemen und deren még-
lichen Lésungen, was die Grundlage fiir einen konstruktiven demokratischen Prozess ist. Um diese Vi-
sion zu erreichen, ist Wissen und ein ausreichendes Verstandnis der Klimakrise notwendig. Die Men-
schen sollen begreifen, wie sich die Klimakrise auf ihr eigenes Leben sowie auf das Leben ihrer Mit-
menschen und ihrer Nachkommen auswirkt. Sie missen Uber die entsprechenden Fahigkeiten verfi-
gen, um aktiv zu der gesellschaftlichen Aufgabe der Emissionsreduzierung beitragen zu kdnnen.
Schliesslich miissen sie auch die Moglichkeit haben, ihr
Wissen und ihre Fahigkeiten tatsachlich anzuwenden.
Dies ist derzeit nicht der Fall. Trotz zahlreicher guter Ini-
tiativen und vieler engagierten Leute fehlt den meisten
Menschen in der Schweiz das Wissen, die Kompeten-
zen und die Motivation, um sich gegen die drohende
schwere Klimakrise engagieren zu kénnen. Verande-
rungen in unseren Bildungsinstitutionen und Mittel zur
Aufklarung der breiten Offentlichkeit inklusive der
Wirtschaft werden notwendig sein.

Rolle der Schulen

Eine I6sungsorientierte Klimabildung als fester Bestandteil aller Lehrpldne und Stufen ist notwendig.
Klimabildung soll als facherlibergreifendes Thema in den Mittelpunkt gestellt werden. Um in allen Fa-
chern lber die Klimakrise unterrichten zu kénnen, missen alle Lehrkréfte an einem Weiterbildungs-
programm teilnehmen.

Rolle der Regierung

Mit Informationskampagnen informieren die Regierung und das BAFU die Bevolkerung tiber die Klima-
krise und die Notwendigkeit, jetzt zu handeln. Die Regierung zeigt Wege auf, wie das Problem gelost
werden kann. Die Kampagne soll den Menschen zu verstehen geben, dass wir Verdnderungen brau-
chen, damit wir unsere Lebensqualitat auch in Zukunft halten konnen. Die Kampagne soll der Bevolke-
rung auf positive Art und Weise aufzeigen, welche Auswirkungen die notwendigen Verdanderungen ha-
ben und inwiefern das auch eine Bereicherung fiir die Biirger*innen bedeuten kann. Neben allgemei-
nen Fakten sollen auch die Moglichkeiten zum Handeln vermittelt werden. Bei der Umsetzung orien-
tiert sich der Bund an den Erkenntnissen der padagogischen Forschung.

Um die aktive Teilnahme der Bevélkerung zu férdern, sollte die Regierung lokale, 6ffentliche Klimabil-
dungsprojekte starten. Ziel ist es, auch Menschen ausserhalb des institutionellen Bildungssystems zu
erreichen. Es gibt bereits bestehende Plattformen wie zum Beispiel jene von Akteur*innen wie NGOs
oder lokalpolitische Kommissionen, die zur Lancierung von Bildungsprojekten mit einbezogen werden
kénnen. Auch "Klimagruppen" kénnten als Plattform genutzt werden, um Menschen zu informieren.
Zahlreiche andere Organisationen sind bereits auf Klimabildung spezialisiert. lhre Dienstleistungen
kénnen ebenfalls flir diese Projekte genutzt werden. Der Staat sollte diese Strukturen unterstitzen.
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Die Menschen sollten nicht nur in Schulen und durch 6ffentliche Dienste unterrichtet werden. Klimabil-
dung muss auch in der Arbeitswelt eine wichtige Rolle spielen. Dort kann ein grosser Teil der Bevolke-
rung erreicht und weitergebildet werden. Um Mitarbeitende auf allen Ebenen zu erreichen, werden
Umwelttrainings durchgefiihrt. Diese Trainings sind praxis-orientiert und auf den Arbeitsbereich der
Mitarbeiter*innen zugeschnitten. Die Angestellten sollen durch die Umwelttrainings zum Handeln mo-
tiviert werden. Die Mitarbeiter*innen sollen erkennen kdnnen, welchen Einfluss ihre Firma auf das
Klima hat.

Rolle der Medien

Als informelle vierte Gewalt konnen die Medien zur Abwendung der Klimakatastrophe beitragen, in-
dem sie ihre Beitrage wissenschaftlich fundiert belegen und die Klimakrise auch als solche behandeln.
Die Berichterstattung sollte nicht reaktiv sein und sich nicht nur an sensationellen Einzelereignissen
orientieren. Konstruktive Beitrage werden bendtigt, um eine faktenbasierte Debatte lber die Auswege
aus der Krise zu ermoglichen.
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12. Klima-Anpassung

[Lesen Sie hier das gesamte Kapitel]

Wir missen uns an das verdnderte Klima anpassen. Dabei miissen wir sicherstellen, dass die Anpas-
sungsmassnahmen selbst einen 1.5°-Rahmen gewahrleisten. Dies wird unsere gesamte Gesellschaft
verandern. Die Anpassungsmassnahmen, die wir treffen, werden die Sicherheit und unsere Verletz-
lichkeit in der Zukunft bestimmen. Anpassung ist ein Prozess des gesellschaftlichen Wandels mit der
Annahme, dass der Status Quo nicht nachhaltig ist, weil er es nicht schafft, die Ursachen des mensch-
gemachten Klimawandels zu bekdmpfen. Bei den Transformationsprozessen muss hierbei berticksich-
tigt werden, wie unsere Gesellschaft funktioniert und wie sie sich bis jetzt entwickelt hat - insbeson-
dere in Bezug auf Machtstrukturen, Legitimationsprozesse und Wissen. Denkweisen, die den Status
Quo, seine Strukturen und Antworten auf Probleme reprasentieren, mussen hinterfragt werden. ,,L6-
sungen” zu finden, ohne darauf einzugehen, warum die aktuellen Probleme existieren, wird lediglich
zur Erhaltung jener Probleme fiihren.

Die Anpassung an den Klimawandel ist ein komplexer, vielschichtiger Prozess, der insbesondere auf
einer lokalen Ebene vonstattengehen und gleichzeitig viele Akteur*innen miteinbeziehen muss. Ge-
rade in Krisenzeiten leiden die Schwachsten der Gesellschaft am stdrksten. In dieser Hinsicht unter-
scheidet sich die Anpassung an die Klimakrise auf gewisse Weise von den Massnahmen zur Emissions-
reduktion. Es gibt sehr grosse, komplexe Risiken durch die Klimakrise, die selbst Expert*innen nicht
genau bemessen kdnnen. Schaden an Strassen und Schienen sowie die Folgen fiir Wasserkraftwerke
und Atomkraftwerke durch die globale Erhitzung kénnten jahrlich bis zu 1 Milliarde CHF verursachen.
Bergregionen werden Probleme mit der Wasserversorgung fiir die Landwirtschaft und den Wintertou-
rismus haben, da die Wasserreservoirs fur Kunstschnee, Landwirtschaft und auch Wasserkraftwerke
nicht mehr durch Schmelzschnee gefiillt werden. Die Schweizer Klimaanpassungsstrategie muss ge-
rade jene Individuen und Wirtschaftszweige, die besonders betroffen sind, schiitzen. Zusatzlich zu den
Projekten des Bundesamtes flir Umwelt fokussieren sich unsere Forderungen deshalb auf den Schutz
gefdhrdeter Gruppen und Regionen in der Schweiz, die friher unter dem Klimawandel leiden werden
und weniger Anpassungsmaoglichkeiten haben. Es ist unser Ziel, dass Menschen, die unter dem Klima-
wandel leiden ihre Anpassungskosten nicht aus eigener Tasche zahlen miissen, sondern dabei unter-
stitzt werden, mit den Problemen der Zukunft umzugehen.
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1. Gesundheit: Fokus auf Pravention. Die kiinftigen Herausforderungen in der Stadtplanung
miissen betrachtet werden. Das bedeutet, einerseits sichere Infrastruktur gegen Extremwet-
terereignisse zu bauen (wie z.B. durch die Begriinung von Innenstadten, um so von einem
natirlichen Hitzepuffer zu profitieren). Andererseits aber auch das Monitoring von Krank-
heitstibertrager, um die Gefahr von Epidemien friiher zu erkennen. Genauso ist das Anschaffen
gesundheitsvertraglicherer Energieerzeugung und das Fordern des 6ffentlichen Nahverkehrs
und der aktiven Bewegung (wie z.B. Radfahren oder Laufen als Alternativen zum motorisierten
Individualverkehr), wodurch gleichzeitig Treibhausgasemissionen zurlickgehen sowie ein An-
reiz geschaffen wird, fit zu bleiben.

2. Gesundheit: Widerstandsfahigkeit schaffen. Resilienz starken, durch die Férderung des Zu-
sammengehdorigkeitsgefiihls. Das bedeutet, Individuen ein Netzwerk an Ressourcen und Kon-
takten anzubieten und den sozialen Zusammenhalt so zu starken, dass individuelle Schwachen
ausgeglichen werden und die physische und psychische Widerstandsfahigkeit der Gesellschaft
gegenlber Herausforderungen wie der Klimakrise steigt.

3. Gesundheit: Das Gesundheitssystem unterstiitzen. Pflegeberufe sind griine Berufe. Ein gri-
ner Beruf fordert das Wohlergehen, die Kultur und die Regierung jetziger und zukiinftiger Ge-
nerationen. Pflegetatigkeiten haben im Vergleich zu Sektoren wie der Giiterproduktion oder -
verteilung einen geringeren CO2-Ausstoss und Ressourcenverbrauch.

4. Bergregionen: Alternativen zum Wintertourismus finden. Keine weitere Unterstitzung von
Geschaftsmodellen, die nur kurzzeitig Gewinn abwerfen und keine langfristige Sicherheit bie-
ten, insbesondere wenn sie nicht nachhaltig sind. Subventionen in Skiregionen und Bergregio-
nen sollten zum Ziel haben, ganzjahrige Alternativen zur Ski-Industrie aufzubauen, um sie so
gegen den kommenden Temperaturanstieg abzusichern. Dies kann nur erreicht werden, wenn
die zukinftigen sozialen und 6kologischen Auswirkungen dieser Alternativprojekte schon bei
der Forderung miteinbezogen werden.

5. Migration: Schutz Gefliichteter. Rechtliche Beratung und das Schreiben neuer Gesetze, die die
Rechte und Bedirfnisse derer, die durch den Klimawandel in die Flucht getrieben wurden, si-
cherstellen.
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Politische Massnahmen

Der Klima-Aktionsplan enthalt sehr unterschiedliche politische Instrumente: Subventionen, Richtlinien,
Verbote, Investitionen, Handelssysteme, Abgaben, Quoten, Informationskampagnen und Bildung. Ver-
bote und Regulierungen werden im Vergleich zu anderen Massnahmen oft viel kritischer aufgenom-
men und Politiker*innen scheuen sich meist, sie vorzuschlagen oder einzufordern. Deshalb mdchten
wir hier kurz erklaren, warum wir Verbote sowohl fiir gerechtfertigt wie auch notwendig halten und
keineswegs als eine Einschrankung der Freiheit sehen.

Wahre Freiheit bedeutet nicht, dass man einfach tun kann, was man will, sondern dass man in seinem
Handeln frei ist, solange man dadurch nicht die Freiheit eines anderen einschrankt. Oder bildlich dar-
gestellt: Die Freiheit, die eigene Faust zu schwingen, hort dort auf, wo die Nase eines anderen Men-
schen beginnt. Unser personliches Recht auf Freiheit garantiert keine Freiheit auf Kosten anderer.

Aufgrund der Klimakrise werden Hunderte von Millionen Menschen ihr Zuhause verlieren und zur
Flucht gezwungen sein. Wasserknappheit und Ressourcenkriege drohen. Bis zum Ende des Jahrhun-
derts werden jedes Jahr Millionen von Menschen aufgrund der héheren Temperaturen ihr Leben ver-
lieren. Der Anspruch auf die Freiheit, sich ein grosses, schweres Auto zu kaufen, muss also erstmals
hintenangestellt werden. Etwas nicht zu verbieten, das die Freiheit vieler so dermassen einschrankt,
ist nicht liberal. Es ist auch verboten, mit 150 km/h Uber eine Dorfstrasse zu fahren, weil dies eine
unnotige Gefahr fir Menschenleben darstellt. Es ist selbstverstandlich, dass Rechte mit Pflichten ein-
hergehen. Um das Recht auf Leben zu gewahrleisten, sind wir verpflichtet, es nicht zu gefdahrden.

Unser Alltag ist gepragt von unzahligen Regelungen, die ein funktionierendes Zusammenleben {ber-
haupt erst ermdglichen. Ohne sie wiirde unsere Gesellschaft zusammenbrechen. Die Klimakatastrophe
birgt die Gefahr, genau zu einem solchen Zusammenbruch zu fiihren. Deshalb missen fossile Brenn-
stoffe und fossile Infrastruktur verboten werden.

Hatten die Politiker*innen vor 30 Jahren auf die Wissenschaft gehort, hatte eine katastrophale Erwar-
mung von mehr als 1.5 °C vielleicht mit weniger drastischen Massnahmen vermieden werden kénnen.
Aber heute ist es fiir eine sanfte und graduelle Dekarbonisierung schlichtweg zu spat

Ausserdem sind Verbote auch ehrlicher als andere Massnahmen, weil sie das notwendige Ende des
fossilen Zeitalters in Gesetzesparagraphen fir alle giiltig niederschreiben. Sie sprechen eine klare Spra-
che: Null Emissionen, nicht nur weniger Emissionen.
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Massnahmentabelle

Kapitel 1: sektoriibergreifende Massnahmen

Massnahme 1.1 : Moratorium
auf neue Infrastruktur bis 2030

Von 2021 bis 2030 kénnen keine neuen konventionellen Gebdude und keine neue Ver-
kehrsinfrastruktur gebaut werden. Planung- und Baugenehmigungen beschranken sich
auf die Nachriistung und Renovierung bestehender Infrastruktur und Gebaude. Aus-
nahmen kénnen vorgesehen werden fiir: Infrastruktur, die netto positiv ist (reduziert
mehr Treibhausgase, als sie bei der Produktion ausstosst), die erneuerbare Energie er-
zeugt (z.B. Windturbinen), zur Dekarbonisierung des Mobilitatssektors beitragt (z.B.
Fahrradwege), wichtige neue Technologien fiir den Wandel produziert (z.B. Batterien)
oder dringend bendtigte 6ffentliche Infrastruktur darstellt (z.B. Schulen).

Massnahme 1.2 : Treibhausgas
Bepreisung

Die Festsetzung eines Preises flir CO2 und andere Treibhausgase (THG) fuhrt zur Ver-
teuerung von klimaschadlichen Aktivitaten. Eine Bepreisung setzt das Verursacher*in-
nenprinzip um und gewahrleistet Kostenwahrheit. Diese Massnahme gilt fir alle wich-
tigen Treibhausgase und alle Akteur*innen (einschliesslich aller Unternehmen). Der
Preis sollte sich zwischen CHF 150-200 im Jahr 2021 bewegen und schrittweise jahrlich
um CHF 45 ansteigen, um im Jahr 2030 CHF 525 zu erreichen.

Massnahme 1.3 : CO2-Grenz-
ausgleich fir eine faire Aus-
gangslage

Um die Verlagerung von Emissionen ins Ausland durch das Auslagern von emissionsin-
tensiven Prozessen zu verhindern, wird ein CO2-Grenzausgleich (eng. Border Carbon
Adjustment, BCA) eingefiihrt. Ein BCA erhebt THG-Abgaben auf Importe, die gleich hoch
sind wie die THG-Abgaben einheimischer Produkte. Das BCA wird zu einem geringeren
Verbrauch von CO2-intensiven Produkten fiihren und Preisverzerrungen reduzieren.

Massnahme 1.4 : "Matterhorn"
Die Netto-Null-Einkaufsplatt-
form fiir Beschaffungen der o6f-
fentlichen Hand

Beschaffungen der 6ffentlichen Hand (6% des Schweizer BIP) missen sich auf Netto-
Null-Giter beschranken. Es muss eine Einkaufsplattform entwickelt werden, die einen
direkten und wettbewerbsfahigen Zugang zu den Produzent*innen und Verkaufer*in-
nen von Netto-Null-Gitern ermdglicht. Die Steilwand des Matterhorns symbolisiert den
raschen Ausstieg aus fossilen Energien, der im CAP und im Pariser Abkommen vorgese-
hen ist.

Massnahme 1.5 : Garantiefris-
ten gegen geplante Veralte-
rung

Die gesetzlichen Garantiefristen sollten sich pro Produkt spezifisch an der technisch
moglichen Lebensdauer orientieren. Fiir Komponenten, die einem hohen Verschleiss
unterliegen, sind die Garantiefristen separat zu definieren. Ersatzteile sollen tber die
Garantiefrist hinaus langfristig verfligbar sein.

Massnahme 1.6 : Klimafolgen-
abschatzung

Die Schweiz erstellt eine Klima- und Umweltvertraglichkeitsprifung (Climate Impact As-
sessment) fur alle Produkte und Dienstleistungen. Teil dieser Priifung sollen alle Scope
3 Emissionen sein. Die Informationen iber die Produkte und die Berechnung der Werte
sollen in einer 6ffentlich zuganglichen Datenbank gespeichert werden, um Transparenz
zu gewdbhrleisten.

Massnahme 1.7 : Label fur
Klimaauswirkungen

Gestitzt auf das “Climate Impact Assessment” soll ein Klima-Label fiir alle Produkte in
der Schweiz (ausgenommen Nahrungsmittel, siehe Kapitel Landwirtschaft) obligato-
risch werden. Dies gibt den Konsument*innen Transparenz und hilft ihnen, fundierte
Kaufentscheidungen zu treffen. Zudem schafft es einen Anreiz fir Produzent*innen,
ihre Klimabelastung zu senken.

Massnahme 1.8 : Kommerzielle
Werbung durch Kunst und Bil-
dung ersetzen

Um den Verbrauch von klimaschadlichen Produkten zu reduzieren und unnotigen Kon-
sum generell zu verringern, wird kommerzielle Werbung in allen 6ffentlichen physi-
schen Raumen verboten. Stattdessen soll der freigewordene Raum fiir Kunst und Bil-
dung genutzt werden.

Massnahme 1.9 : Klimabank
und Klima-Agenturen

Fur die Transformation unserer Infrastruktur (Wohnen, Mobilitat, Energie usw.) sind
finanzielle Mittel in grossem Umfang erforderlich. Eine 6ffentliche, nicht profitorien-
tierte Klimabank ermdglicht Kredite an so genannte Klima-Agenturen verleihen, um inf-
rastrukturelle Grossprojekte. Klima-Agenturen sind z.B. Architekturbiiros, Solarinstalla-
teur*innen usw., die in der Lage sind, diese Infrastrukturprojekte zu realisieren. Das
Fachwissen und die Technologie sind grosstenteils bereits vorhanden. Aber aufgrund
fehlender Finanzierung und Nachfrage kénnen Projekte in der benétigten Gréssenord-
nung nicht realisiert werden. Die Nachfrage (z.B. nach dem Ersatz von Olheizungen)
wird rasch steigen, ebenso die bendtigten finanziellen Mittel. Das zur Verfligung ge-
stellte Geld ware giinstiges Fremdkapital, da es von der Klimabank zu erschwinglichen
Zinssatzen angeboten wird.

Kapitel 2: Mobilitdt

Landverkehr
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Massnahme 2.1 : Neu-Priorisie-
rung des Verkehrssystems

Die Verfassung (Art. 88) soll gewahrleisten, dass bei der Verkehrsplanung eine Neuord-
nung der Prioritaten wie folgt vorgenommen wird 1. Fussverkehr, 2. Velo, 3. offentli-
cher Verkehr, 4. Schiene, 5. Strasse, 6 Luft. Es ist entscheidend, ein Netz von sicheren,
schnellen und direkten Verbindungen sowohl fiir Fussganger*innen als auch fiir Rad-
fahrer*innen auf allen Ebenen zu haben.

Massnahme 2.2 : Umverteilung
der bestehenden Infrastruktur

Flinfzig Prozent der bestehenden Infrastruktur fur private Autos im 6ffentlichen Raum
soll zugunsten von Fussverkehr, Velos, 6ffentlichen Verkehrsmittel und Carsharing-An-
geboten umverteilt werden. Diese Massnahme soll bis 2030 zu einer Verkehrsrevolu-
tion und einer héheren Lebensqualitat fiihren.

Massnahme 2.3 : Einflhrung
einer neuen intelligenten Mul-
timodalitat fir Menschen und
Gutertransport

Die EinfUhrung eines gesamtschweizerischen Hub-Systems und eines engmaschigen
Auto- und Velo-Sharing-Angebots kann die Hirden fiir den Umstieg vom Privatauto auf
eine optimale Kombination verschiedener Verkehrsmittel senken.

Massnahme 2.4 : Autofreie
Stadte

Ab 2025 sind alle grosseren Stadte der Schweiz bis auf wenige Ausnahmen autofrei. Das
bereits bestehende Angebot an 6ffentlichen Verkehrsmitteln in der Stadt und ihre
Dichte erlauben es, alle Mobilitatsbedurfnisse zu Fuss, mit dem Velo und mit 6ffentli-
chen Verkehrsmitteln abzudecken. Die Verteilung von Giitern wird weitgehend mit
Cargo-Velos abgewickelt.

Massnahme 2.5: Moratorium
fiir den Bau von Bundesstras-
sen

Eine Bausperre fir Bundesstrassen flhrt direkt zu einer Verringerung der Treibhaus-
gasemissionen. Es wird weniger gebaut und der motorisierte Verkehr wird gleichzeitig
unattraktiver. Langerfristig flihrt dies zu einer Verlagerung auf klimafreundlichere Ver-
kehrsformen und stoppt die weitere Bodenversiegelung und den Verlust von Grinfla-
chen.

Massnahme 2.6 : Verbot fur
den Verkauf von fossilem
Treibstoff und fossilem Strom

Der Verkauf von fossilen Treibstoffen und fossilem Strom wird bis 2030 verboten sein.
Dies stellt sicher, dass in der Mobilitat ausschliesslich erneuerbare Energien eingesetzt
werden und bietet einen zusatzlichen Anreiz fir die Menschen, den Kauf neuer Fahr-
zeuge mit Verbrennungsmotoren (ICE) ab 2025 zu unterlassen.

Massnahme 2.7: Verbot fiir
den Verkauf von neuen Fahr-
zeugen mit Verbrennungsmo-
toren

Ab 2025 wird es verboten sein, neue leichte Fahrzeuge (< 3,5t) mit Verbrennungsmoto-
ren (ICE) zu verkaufen. Schwere Fahrzeuge mit ICE werden ab 2030 verboten sein, un-
terstiitzt durch ein Kontingentsystem ab 2025.

Massnahme 2.8 : Verbot von
schweren und ibermotorisier-
ten Personenwagen

Verringerung der Anzahl grosser SUVs und lbermotorisierter Personenwagen durch
eine Begrenzung des Leergewichts und der maximalen Leistung auf 1.5 t bzw. 100 kW.

Massnahme 2.9: Umweltlen-
kungsabgabe und Strassennut-
zungsgebihr

Eine Strassennutzungsgebiihr wird individuell abhangig vom Fahrzeuggewicht und der
gefahrenen Kilometer erhoben. Die Gebiihren sollen die fehlenden Einnahmen aus der
Benzin- und Dieselsteuer beim Umstieg auf Elektromobilitat ausgleichen.

Massnahme 2.10: Verringerung
der Anzahl von Hausliefer-
diensten und Verlagerung auf
Fahrrader

Die LSVA und PSVA wird nicht nur auf schwere Fahrzeuge, sondern auf alle motorisier-
ten Zustellfahrzeuge angewendet. So wird die Anzahl der Zustellfahrzeuge begrenzt und
Gruppenverteilungen gefordert. Es wird eine fixe Zustellgebiihr von 15 CHF pro Sen-
dung gelten. Ausgenommen sind Lieferungen per Velo.

Massnahme 2.11: Begrenzung
des Pendlerabzugs

Eine Reduzierung des Pendlerlabzugs mit gleichzeitiger Forderung des Fuss- und Velo-
verkehrs sowie der 6ffentlichen Verkehrsmittel.

Massnahme 2.12: Hochstge-
schwindigkeiten herabsetzen

Je schneller man fahrt, desto mehr Energie wird pro Kilometer verbraucht. Eine Redu-
zierung der erlaubten Hochstgeschwindigkeiten ist deshalb eine glinstige und sofort
wirksame Massnahme.

Massnahme 2.13: Ein Auto-
freier Tag pro Monat

Der direkte Einfluss eines autofreien Tages pro Monat auf die gesamten CO2-Emissio-
nen ist gering. Aber der autofreie Tag bricht Mobilitatsroutinen auf und ermdglicht es
den Menschen, andere Formen der Mobilitat zu erfahren.

Schifffahrt

Massnahme 2.14 : Ausbau-
stopp der Rheinhafen in Basel

Der Ausbau des Hafenbecken 3 in Basel-Stadt soll gestoppt werden. 86% der dort um-
geschlagenen Giter (fossile Brennstoffe, Erze, Steine, Erden und Konsumgutern) sind
mit einer klimaneutralen Gesellschaft nicht vereinbar.

Massnahme 2.15: Umwelt- und
Sozialstandards fir Schiffsim-
porte

Einflhrung klarer Umwelt- und Sozialstandards flr per Schiff importierte Giiter.

Massnahme 2.16: Regulierung
motorisierter Boote und
Schiffe fiir private, 6ffentliche
und kommerzielle Nutzung

Flr motorisierte Boote wird eine Lenkungsabgabe erhoben, analog zu der Massnahme
beziglich den Personenwagen (Massnahme 2.6 - 2.8). Der Verkauf neuer Verbren-
nungsmotoren wird ab 2025 verboten sein und fossile Brennstoffe werden bis 2030
vom Markt verschwinden.

Massnahme 2.17 : Obergrenze
fir in die Schweiz importierte
Tonnen

Die Menge der importierten Produkte, die zum grossten Teil Glber Wasser transportiert
werden, ist dramatisch angestiegen. Das Ziel dieser Massnahme ist es, die Menge der
importierten Waren und damit die Emissionen und den Uberkonsum zu reduzieren.
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Massnahme 2.18 : Auferlegung
von Standards fur Schiffe, die
zu Schweizer Unternehmen ge-
horen

Unethische und umweltschadliche Praktiken in der Schifffahrt werden von den in der
Schweiz ansadssigen Schifffahrtsunternehmen so weit wie moglich unterbunden.

Luftfahrt

Massnahme 2.19: Keine Sub-
ventionen und Steuervergiins-
tigungen fur die Luftfahrt

Heute gilt eine Befreiung von der Mehrwertsteuer fiir internationale Flige und fur die
meisten luftfahrtbezogenen Dienstleistungen. Flugtreibstoffe sind von der Mineralol-
steuer und der CO2-Abgabe befreit und viele Flugplatze werden mit staatlichen Mitteln
finanziert. Alle diese Steuerbefreiungen und Subventionen miissen sofort gestrichen
werden.

Massnahme 2.20: Alternativer
Kraftstoff / Synthetischer Kraft-
stoff aus erneuerbarer Energie

Ab 2025 muss 10% des Flugtreibstoffs, der in der Schweiz in Flugzeuge gesteckt wird,
synthetisch und aus erneuerbaren Energien hergestellt sein. Diese Quote wird sich bis
2030 von jahrlich 25% auf 100% erhohen.

Massnahme 2.21: Besteuerung
der Luftfahrt / Vielfliegerab-
gabe

Diese Massnahme besteuert schrittweise die Emissionen tber einen Zeitraum von vier
Jahren. Damit soll Vielfliegerei unterbunden werden. Die Einnahmen werden in die For-
schung zur Herstellung synthetischer Kraftstoffe oder der Finanzierung anderer klima-
freundlichen Verkehrsmittel investiert.

Massnahme 2.22: Emissions-
obergrenze

Eine absolute Hochstgrenze fiir die Emissionen des Luftfahrtsektors wird festgelegt, um
eine direkte Emissionsreduktion zu gewahrleisten.

Massnahme 2.23: Verbot von
Kurzstreckenfliigen

Im Jahr 2018 flogen 77% der Fluggdste Ziele in Europa an. Wir schlagen ein sofortiges
Flugverbot fir Inlandsfliige und alle Fliige vor, die innerhalb von 8 Stunden mit Alterna-
tiven des 6ffentlichen Verkehrs erreichbar sind. Dieser Radius wiirde sich bis 2030 auf
24 Stunden erhohen.

Massnahme 2.24: Verbot von
Privatjets und anderen Formen
der Luxusfliegerei

Eine durchschnittliche Reise mit einem Privatjet verursacht zweimal so viele Treibhaus-
gasemissionen wie die gleiche Reise mit einem Flug in der Economy-Klasse und etwa
150 Mal mehr als eine entsprechende Reise mit dem Hochgeschwindigkeitszug. Des-
halb fordern wir ein sofortiges Verbot von Privatjets und unnotigen Luxusfligen wie
Taxi-Fligen oder Heli-Skiing.

Massnahme 2.25: Kompensa-
tion anderer klimaschadlichen
Auswirkungen neben dem
CO2-Ausstoss

Bei der Verbrennung in grosser Hohe werden nicht nur CO2, sondern auch kurzlebige
Treibhausgase wie Wasserdampf und Partikel aus den Abgasen von Disenflugzeugen
freigesetzt. Um das netto null-Ziel zu erreichen, miissen nach dem Verursacherprinzip
ab 2030 auch diese klimawirksamen Emissionen durch negative Emissionen ausgegli-
chen werden.

Massnahme 2.26 : Allgemeine
Effizienzmassnahmen

Es gibt viele kleine Verbesserungen zur Verringerung des Treibstoffverbrauchs. Z.B.
elektrisches Rollen, gemischte Winglets und Triebwerke mit offenem Rotor, bessere
Start- und Ankunftsplanung, Verringerung des Kabinengewichts oder optimale Flug-
héhe und -geschwindigkeit. Diese Verbesserungen sollten sofort angestrebt werden.

Massnahme 2.27 : Unterstiit-
zung fiir die vom Riickgang der
Luftfahrt betroffenen Men-
schen

Abhéangig von der Menge an synthetischem Kerosin, die bis 2030 zur Verfligung steht,
kdnnte der Sektor um bis zu 90% schrumpfen. Es ist daher notwendig, Umschulungen
und finanzielle Hilfe fir die betroffenen Arbeitnehmenden zu leisten, um Lohnausfalle
auszugleichen. Wir erwarten auch gewisse Auswirkungen auf die Tourismusindustrie,
sowohl im Inland als auch weltweit. Dies erfordert begleitende und ergdanzende Mass-
nahmen.

Massnahme 2.28: Ausbau von
Alternativen zur Luftfahrt

Es sollte ein bequemes o6ffentliches Verkehrs- und Zugsystem eingerichtet werden, um
die wichtigsten Reiseziele effektiv miteinander zu verbinden. Neue Nachtzugverbindun-
gen, neue Bahnlinien, verbesserte Buchungswebsites und verbesserte Busnetze sollen
entwickelt werden.

Kapitel 3: Gebdude und Raumentwicklung

Gebaude

Massnahme 3.1: Verbot und
Ersatzpflicht fur fossile und
elektrische Heizsysteme

Es ist entscheidend, die Emissionen von Heizsystemen schnell zu reduzieren. Eine regu-
latorische, gesetzliche Verpflichtung ist erforderlich. Neue fossile und direkt-elektrische
Heizsysteme missen verboten werden. Es wird eine Ersatzpflicht eingeflihrt, damit alle
bestehenden Systeme rechtzeitig ersetzt werden.

Massnahme 3.2: Klimafonds

Um das insgesamt verfligbare Finanzierungsvolumen fiir die energetische Gebdudesa-
nierung deutlich zu erhéhen, wird ein Klimafonds eingerichtet. Dieser dhnelt dem be-
stehenden Bauprogramm in der Schweiz, wird aber um einige Punkte erganzt (z.B. ho-
here Subventionsraten oder eine Hartefallklausel).

Massnahme 3.3: Forderung
von biologisch basierten Bau-
materialien

Um die Produktion, die Lieferkette und die Verwendung von biologisch basierten Bau-
materialien zu fordern, muss jedes neue Bauprojekt in der Schweiz bis 2022 mindestens
50% Holz oder andere organische Materialien wie Hanf oder Stroh enthalten. Dies wird
zu einer Verkleinerung des Abbaus und der Produktion von Zement, Stahl, Kalkstein und
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Eisenerz fihren. Zudem bietet diese Massnahme ein erhebliches Potenzial zur Speiche-
rung negativer Emissionen.

Massnahme 3.4: bestehende
Gesetze und Bauvorschriften
an netto null anpassen

Die Baugesetze miussen auf nationaler, kantonaler und kommunaler Ebene angepasst
werden, um den Bau und die Sanierung mit klimafreundlichen und nachhaltigen Tech-
nologien und Materialien zu gewahrleisten. Um herauszuarbeiten, welche Regelungen
angepasst werden mussen, sollten Expert*innenenkommissionen Vorschldge erarbei-
ten.

Massnahme 3.5: One-stop-
shop Beratungsstellen

Um den Umbau zu klimavertraglichen Gebauden zu erleichtern, missen unabhangige
One-Stop-Shop-Beratungsstellen eingerichtet werden. Diese informieren Gber Techno-
logien, Massnahmen, Verfahren, Kosten, Finanzierung und Subventionen. Solche Bera-
tungsstellen sollen in allen Kantonen und grosseren Stadten entstehen. Dort, wo es
diese bereits gibt, sollten sie starker auf Klimavertraglichkeit ausgerichtet werden.

Massnahme 3.6: Renovierungs-
anreize bei gemieteten Gebau-
den

Nicht gesetzlich vorgeschriebene, energetische Sanierungen sollen gefordert werden.
Gleichzeitig missen die Mieter*innen vor Uberhéhten Energiekosten geschiitzt wer-
den. Energiekosten diirfen nicht auf die Mieter*innen abgewalzt werden. Hohere Sub-
ventionen, das Recht auf Mietreduktionen bei nicht erfolgter Sanierung oder mehr
Transparenz bezlglich der energetischen Qualitdt der Wohnung setzen richtige Anreize.

Massnahme 3.7: Digitales Ma-
terialarchiv und Bauteilemarkt
zur Unterstitzung zirkuldrer
Materialkreislaufe

Um klimaneutrales und kohlenstoffspeicherndes Bauen zu férdern, werden Material-
kreislaufe bendtigt. Das heisst, Bauteile und Materialien sollen vollstandig wiederver-
wertet werden kdnnen. Zu diesem Zweck werden ein Bauteile- und Materialaustausch
sowie ein nationales Bauteilearchiv aufgebaut.

Raumentwicklung

Massnahme 3.8: Bodenindex-
punkte fiir einen transparenten
Kompromiss zwischen Boden-
schutz und Infrastrukturent-
wicklung

Es wird das Instrument der Bodenindexpunkte eingefiihrt, das den Boden nach seiner
Qualitat anhand bestimmter Kriterien klassifiziert. Damit wird sichergestellt, dass neue
Infrastrukturen vor allem auf minderwertigen oder bereits degradierten Béden gebaut
werden und hochwertige Béden fiir die lokale Produktion von kohlenstoffarmen und
erneuerbaren Gutern verflgbar bleiben.

Massnahme 3.9: Klimafolgen-
abschatzungen aller Projekte

Alle laufenden und zukiinftigen Raumplanungsprojekte miissen nachweislich mit dem
Ziel netto null bis 2030 vereinbar sein. Dies wird durch den Einsatz von Klimafolgenab-
schatzungen erreicht. Dasselbe gilt fir wesentliche strukturelle Entwicklungen im Rah-
men des bestehenden Planungsrechts. Auf diese Weise werden die Klimaauswirkungen
von Bauentscheidungen den Entscheidungstriger*innen und der Offentlichkeit be-
wusst gemacht.

Massnahme 3.10: Rahmenbe-
dingungen fiir Entwicklungs-
prozesse hin zu klimaneutralen
Stadten und Gemeinden

Die Gemeinden stellen die notwendigen Ressourcen fiir soziale Initiativen, lokale Ver-
handlungen und Gestaltungsprozesse zur Verfligung (Raume, Materialien, mégliche In-
formationskanale, mogliche Entschadigungen). Ziel ist die Umsetzung klimaneutraler
Stadte, Gemeinden, Kommunen, Stadtteile, Nachbarschaften und offentlichen Rau-
men.

Massnahme 3.11: Rahmenbe-
dingungen fiir begehbare und
lebenswerte "Stadte der kur-

zen Wege" schaffen

Gemeinden und Privatpersonen tragen zur "Stadt der kurzen Wege" bei, indem sie auf
drei Ebenen geeignete Rahmenbedingungen schaffen: Raumplanung (Verfugbarkeit
von Flachen), Infrastruktur (attraktive Wegenetze) und Versorgung (Férderung ver-
schiedener lokaler Dienstleistungen).

Massnahme 3.12: Erschlies-
sung von peri-urbanen und
landlichen Raumen

Der Wandel hin zu einer klimaneutralen Gesellschaft muss auch die stadtnahen und
landlichen Gemeinden im Umland einbeziehen. Die Agglomeration und landliche Ge-
meinden setzen kommunale Entwicklungsprozesse in Gang, wobei der Schwerpunkt auf
der Klimaneutralitdt und ihren spezifischen rdumlichen Bedingungen liegt.

Massnahme 3.13: Ausgleich
der ungleichen Arbeitsplatzver-
teilung

Das Verhaltnis von Arbeitspldtzen zu Einwohner*innen bzw. von Beschaftigten zu Er-
werbstitigen ist derzeit in den Grossstadten sehr unausgewogen. Der Uberfluss an Ar-
beitsplatzen in den Stadtzentren flihrt zu einem hohen Pendler*innenverkehr. Um die-
ses Verhaltnis wieder ins Gleichgewicht zu bringen, missen die Grossstadte ein Verbot
fir neue Arbeitsplatze in den Stadtzentren verhdngen. Regionen mit kurzen Arbeitswe-
gen sollen entstehen.

Massnahme 3.14: Wohnungs-
politik fiir einen "gerechten
Ubergang"

Massnahmenpakete sind notwendig, um eine "kohlenstoffarme" Gentrifizierung zu ver-
hindern. Dazu gehort die Forderung von nicht profit-orientierten Mieten, eine Mie-
ter*innenschutzklausel, sowie Kostentransparenz bei Mieten oder Regelungen zur Ein-
dammung von ungerechtfertigten Mieterh6hungen.

Kapitel 4: Industrie und Dienstleistungssektor

Massnahme 4.1: Verbot von
technischen Gasen mit hohem
Erhitzungspotenzial

Ein sofortiges Verbot der Produktion, des Imports und der Verwendung neuer Produkte
und Gerate, die synthetische Substanzen mit einem globalen Erhitzungspotenzial
(GWP) > 50 (100 Jahre Zeithorizont) haben. Fir nicht substituierbare Anwendungen
(z.B. medizinische Anwendungen) wird eine Abgabe von 500 CHF/t CO2eq erhoben. Um
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Emissionen von bereits installierten F-Gasen zu vermeiden, kauft eine daflir vorgese-
hene Stelle diese zu einem Preis von z.B. 200 CHF/t CO2eq und verbrennt sie kostenlos.

Massnahme 4.2: Vom Emissi-
onshandelssystem zum CCS-Fi-
nanzierungsinstrument

Die Emissionsobergrenze des heutigen Emissionshandelssystems (ETS) muss an das
Netto-Null-Ziel 2030 angepasst werden. Sobald die Emissionsobergrenze im Jahre 2030
erreicht wird, wiirde sich das ETS zu einem Markt fir negative Emissionen fiir alle ver-
bleibenden Emissionen entwickeln.

Massnahme 4.3: Regelungen
fiir den Schweizer Rohstoffhan-
del

Ab 2025 ist es in der Schweiz ansdssigen Unternehmen verboten, mit fossilen Brenn-
stoffen zu handeln, sie zu fordern oder finanzielle, administrative oder technische Un-
terstltzung fiir ihre Produktion zu leisten.

Massnahme 4.4: Netto Null-Ak-
tionsplane fir alle produzieren-
den Unternehmen.

Alle Unternehmen, die zusatzliche direkte Emissionen produzieren, welche nicht bereits
durch die anderen Sektormassnahmen abgedeckt sind, missen Netto Null-Aktions-
plane entwickeln und regelmassig aktualisieren, um bis 2030 eine vollstandige Dekar-
bonisierung zu erreichen. Es gibt drei Kategorien von Massnahmen: a) wirtschaftlich
machbar, b) technisch machbar, aber unrentabel und c) fehlende technische Realisier-
barkeit.

Massnahme 4.5: Umsetzung al-
ler fertigen und umsetzbaren
Netto-Null-Massnahmen

Bis 2030 missen alle Massnahmen des Typs a) umgesetzt sein. Andernfalls wird dem
Unternehmen die Betriebsgenehmigung entzogen. Um die Umsetzung zu beschleuni-
gen, erhalten Unternehmen einen Early-Mover-Bonus.

Massnahme 4.6: Unterstiitzung
aller fertigen, aber unwirt-
schaftlichen Netto-Null-Mass-
nahmen

Fir die Durchfihrung von Massnahmen des Typs b) stellt eine Fachstelle sowohl finan-
zielle als auch technische Unterstiitzung fiir Prozess- und Produktinnovationen zur Ver-
flgung. Dies senkt die Kosten fiir die Unternehmen.

Massnahme 4.7: Netto Null-
Technologie-Programm

Um alle Netto-Null-Plane umzusetzen, sind neue Technologien erforderlich. Unterneh-
men, die auf die Entwicklung von Massnahmen des Typs c) angewiesen sind, werden
auf ihre langfristigen Perspektiven hin untersucht und dann dabei unterstiitzt, diese
neuen Technologien friihzeitig zu implementieren.

Kapitel 5: Energieversorgung & Energiesicherheit

Massnahme 5.1: kantonales
Handelssystem fir Stromzerti-
fikate

Das Handelssystem verpflichtet die Kantone jahrlich eine gewisse Quote an erneuerba-
rem Strom zu liefern. Die Zertifikate konnen zwischen den Kantonen eingetauscht wer-
den. Das System setzt Anreize fiir den Ausbau erneuerbarer Energieerzeugung und bie-
tet gleichzeitig Flexibilitat.

Massnahme 5.2: Solarpflicht
flir geeignete Dacher

Gebdudeeigentiimer*innen sind verpflichtet, eine PV-Solaranlage zu bauen, wenn ihre
Dacher als geeignet erachtet werden. Die Stromerzeugung wird kostendeckend vergi-
tet, so dass fur Hauseigentiimer*innen keine zusatzlichen Kosten entstehen.

Massnahme 5.3: Versteigerung
von PPAs fiir grosse EE-Anlagen

Stromabnahmevertrage flr grosse erneuerbare Energieanlagen werden versteigert. Es
wird eine gleichbleibende Mindestvergiitung fir den erzeugten Strom angeboten. Die
Investitionsrisiken werden so erheblich reduziert. Dies zieht neue Investitionen in den
heimischen Markt fiir erneuerbare Energien.

Massnahme 5.4: Vereinfachtes
Genehmigungsverfahren

Die Genehmigungsverfahren fiir Anlagen zur Erzeugung erneuerbarer Energien missen
verkirzt und vereinfacht werden. Wartezeiten und Risiken werden so reduziert.

Massnahme 5.5: Unterstit-
zungsprogramm zur Schulung
von RE-Personal

Um den Kapazitatsausbau der erneuerbaren Energien in der erforderlichen Geschwin-
digkeit voranzutreiben, wird zusatzliches Personal bendtigt (ca. 2500 Arbeitsplatze in
der Planung und ca. 17000 Arbeitsplatze fir die Montage). Gleichzeitig kompensiert
diese Massnahme den Verlust von Arbeitspldtzen in CO2-intensiven Branchen. Falls n6-
tig kdnnte kurzfristig das Militar fir die weniger qualifizierten Arbeiten, wie der Mon-
tage, eingesetzt werden.

Massnahme 5.6: Abschaffung
samtlicher Netzgebthren fir
Speichertechnologien

Die fiir die meisten Speichertechnologien noch bestehenden Netzgebiihren werden
aufgehoben. Die Verantwortung flr die Netzstabilitdt und damit fir Investitionen in ge-
nigend Speicherkapazitat liegt bei den Netzbetreiber*innen. Die Betreiber*innen kon-
nen die anfallenden Kosten an die Endverbraucher*innen weitergeben.

Massnahme 5.7: Unterstiitzung
flr Solar- & Pv-Anlagen auf
Freiflichen

Die Kantone priifen, wo Solar- & Pv-Anlagen auf Freiflachen sinnvoll sein konnen und
passen das Raumplanungsgesetz entsprechend an.

Massnahme 5.8 : Neue Zusam-
mensetzung der Stromtarife

Das derzeitige Stromtarifsystem mit hohen und niedrigen Satzen wird zugunsten eines
flexibleren marktorientierten Tarifsystems aufgegeben. Das kiinftige System wird mehr
an eine von Unterbrechungen gepragte, erneuerbare Energieerzeugung angepasst. Wir
stellen uns ein Tarifsystem mit stiindlichen Stromtarifen und Kapazitdt oder Netz bezo-
genen Netzgebiihren vor, um einen Anreiz fir den Verbrauch von lokal erzeugtem
Strom zu Spitzenproduktionszeiten zu schaffen.

Kapitel 6: Landwirtschaft und Erndhrungssystem

Massnahme 6.1 : Freihandels-
abkommen

Die Schweizer Regierung muss sowohl geplante, als auch bestehende, landwirtschaftli-
che Handelsabkommen Uberarbeiten. Die Abkommen sollen strengere Klima- und
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Sozialstandards einhalten. Neue Handelsabkommen fiir landwirtschaftliche Produkte
sollen auf ein Minimum reduziert werden und diirfen nur abgeschlossen werden, wenn
sie eine Klima- und Menschenrechtsvertraglichkeitserklarung enthalten.

Massnahme 6.2 : Verbot fir
den Anbau, die Verwendung
und den Handel mit Agrotreib-
stoffen ab 2023

Die Schweizer Regierung muss die Produktion, Verwendung und die Spekulation von/
mit Agrotreibstoffen ab 2023 vollstandig verbieten.

Massnahme 6.3 : Internatio-
nale Agrarkonzerne in der
Schweiz

In der Schweiz ansdssige Agrarkonzerne miissen sich global fiir eine nachhaltigere Ag-
rarproduktion einsetzen. Zu diesem Zweck muss die Schweizer Regierung bis Ende 2021
durchsetzbare und verbindliche Rahmenbedingungen und Regeln zum Klimaschutz
festlegen. Diese Plane miissen die folgenden Aspekte umfassen: Berechnung der THG-
Emissionen, detaillierte und kontinuierliche THG-Reduktionsplane sowie Transparenz.

Massnahme 6.4 : Internationa-
ler Handel mit Lebensmitteln in
der Schweiz

Der Handel mit Agrarprodukten in der Schweiz muss strenge Umweltstandards beinhal-
ten, um dem Zielen des Pariser Abkommens zu entsprechen. Schweizer Handelsunter-
nehmen missen sich gesetzlich verpflichten, nur landwirtschaftliche Produkte zu kau-
fen und zu verkaufen, deren Produktion und Vertrieb der Umwelt moglichst wenig scha-
det.

Massnahme 6.5 : Verbot der
Spekulation mit Agrarrohstof-
fen und Lebensmitteln

Bis Ende 2021 muss die Schweizer Regierung allen institutionellen Investor*innen und
Investmentfonds, verbieten, am Agrarrohstoffmarkt teilzunehmen. Banken, Pensions-
kassen und Hedge-Fonds diirfen dementsprechend keine Finanzprodukte auf der Basis
von Lebensmittelrohstoffen mehr anbieten.

Massnahme 6.6 : Sektoriber-
greifende Erndhrungsstrategie

Die Bundesamter BAG, BLW, BLV und BAFU miissen gemeinsam an einer sektoreniiber-
greifenden Ernahrungsstrategie arbeiten. Diese Strategie soll eine gesunde und um-
welt- und klimafreundliche Ernahrung gewahrleisten. Die Reduktion des Fleisch- und
Milchkonsums dient sowohl dem Klima als auch der Gesundheit. Akteur*innen, die in
der Landwirtschaft tatig sind, miissen beim Ausarbeiten der Strategie miteinbezogen
werden.

Massnahme 6.7 : Nachhaltige
Erndhrung in 6ffentlichen Kan-
tinen

Offentliche Kantinen (z.B. in Universititen, Krankenhdusern usw.) sollen bis 2025 60%
ihrer Mahlzeiten und bis 2030 100 % vegan zubereiten. Das Essen muss saisonal und so
lokal wie moglich sein.

Massnahme 6.8 : Schulungen
fiir Koche und Kochinnen

Es sollen mehrtégige obligatorische Schulungskurse fir alle Kéch*innen und Gastrono-
miebetreiber*innen organisiert werden.

Massnahme 6.9 : Unterstiit-
zung der Industrie und dem
Einzelhandel bei der Umstel-
lung auf nachhaltigere Alterna-
tiven

Die Milch- und Fleischindustrie soll beim Umstieg auf die Verarbeitung von nachhalti-
gen Lebensmitteln unterstltzt werden. So kénnen mehr nachhaltige Lebensmittel pro-
duziert werden. Eine politisch unabhangige Beratungsinstitution sollte umfassende In-
formationen lber die Umweltauswirkungen von Lebensmitteln und klimafreundliche
Alternativen fur den Einzelhandel bereitstellen. Sie soll Lebensmittelhandler*innen er-
mutigen, das Lebensmittelsortiment in Richtung einer nachhaltigeren Erndhrung zu ver-
andern.

Massnahme 6.10 : Keine Sub-
ventionen fur Werbung fir Le-
bensmittel tierischen Ur-
sprungs

Die offentliche Finanzierung der Verkaufsférderung von Lebensmitteln tierischen Ur-
sprungs muss sofort eingestellt werden. Stattdessen sollte mit diesem Budget die nati-
onale Erndhrungsstrategie verbessert werden.

Massnahme 6.11 : Kennzeich-
nung von Lebensmitteln auf-
grund ihrer Klimavertraglich-
keit

Wir brauchen eine genaue und transparente Bewertung und Label, welche die Auswir-
kungen von Lebensmitteln auf das Klima kennzeichnen. Eine solche Kennzeichnung
sollte fiir alle Lebensmittel eingefiihrt werden und kdnnte zudem als Grundlage fiir eine
neue Bepreisung genutzt werden.

Massnahme 6.12 : Steuern auf
Lebensmittel tierischen Ur-
sprungs

Wir schlagen héhere Steuersatze fur Lebensmittel tierischer Herkunft vor, um die wah-
ren Kosten fir die Umwelt und die Gesellschaft widerzuspiegeln. Lebensmittel tieri-
schen Ursprungs sollten von der reduzierten Mehrwertsteuer ausgenommen werden.
Mogliche weitere Massnahmen sind: héhere Steuern, die jedes Jahr steigen, wenn ein
bestimmtes THG-Ziel nicht erreicht wird. Oder, Lebensmitteln werden hinsichtlich ihrer
durchschnittlichen Emissionen besteuert und Fleischzertifikate werden eingefihrt.

Massnahme 6.13 : Aufklarung
liber Food Waste und Sensibili-
sierung

Die Produktion von Nahrungsmitteln, ihre Auswirkungen auf die Umwelt, sowie die Be-
deutung von Saisonalitat und Lokalitdt missen in der Schweiz auf allen Ebenen Teil des
Lehrplans sein.

Massnahme 6.14 : Neue Kenn-
zeichnung von Verfallsdaten

Die Lebensmitteletiketten "Verkaufen bis..." und "Mindestens haltbar bis..." missen
den Verbraucher*innen verstandlicher vermittelt oder ganz weggelassen werden.

Massnahme 6.15 : Anpassung
der Industrienormen e

Eine Reduzierung der Lebensmittelabfille aus der landwirtschaftlichen Produktion kann
mittels einer Anpassung der Industrienormen erreicht werden. Weniger Produkte sol-
len aufgrund von Grésse, Form, Farbe oder anderen Standards, die die Lebensmittel-
qualitat nicht beeinflussen, abgelehnt werden.
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Massnahme 6.16 : Forderung
von Projekten zur Reduktion
von Lebensmittelabfallen

Bestehende Projekte und die Entwicklung neuer Projekte zur Reduzierung von Food
Waste sollten auf allen Stufen des Erndhrungssystems gefordert werden.

Massnahme 6.17 : Berufsaus-
bildung fiir Landwirt*innen an-
passen

Die Ausbildung sollte ein Verstandnis fiir die Klimakrise, ihre Folgen und Auswirkungen
auf die Landwirtschaft beinhalten. Ebenfalls miissen die Vorteile eines nachhaltigen
und produktiven Erndhrungssystems weitergegeben werden. Theoretische und prakti-
sche Ubungen zum Kennenlernen von Aspekten der Klimakrise und nachhaltiger Lésun-
gen zusammen mit anderen Akteur*innen des Erndhrungssystems sollten integraler Be-
standteil der Berufsausbildung sein.

Massnahme 6.18 : Verbesse-
rung der Rechte und Arbeitsbe-
dingungen von Landwirt*innen

Gute Gehalter und Arbeitsbedingungen miissen sichergestellt werden. Das bduerliche
Bodenrecht muss geschiitzt werden. Die Schweizer Regierung sollte daher das Problem
der hohen Verschuldung angehen. Bauerinnen brauchen eine Versicherung, damit sie
im Falle einer Scheidung eine Garantie fiir Rente haben. Um ein menschenwirdiges Ar-
beitsumfeld fiir Arbeiter*innen im Agrarsektor (auch Gastarbeiter*innen) zu schaffen,
missen die Arbeitsplatze in der Landwirtschaft dem schweizerischen Arbeitsrecht un-
terstellt werden. Zudem soll jungen Landwirt*innen der Zugang zu landwirtschaftlichen
Fldchen erleichtert werden.

Massnahme 6.19 : Mehr Ar-
beitsplatze im Agrarsektor

Projekte, die mehr Arbeitnehmende in den Agrarsektor bringen, sollen geférdert wer-
den. Der Zugang zu landwirtschaftlichem Land fir junge, ausgebildete Menschen sollte
erleichtert werden. Green-Job-Programme und Zivildienststellen sollten ebenso gefor-
dert werden wie neue Formen der Beteiligung an Landwirtschaft, um die Arbeitsbelas-
tung zu verteilen.

Massnahme 6.20 : Import von
tierischen Produkten und Pro-
duktivitat

Der Import von tierischen Produkten wird nur zugelassen, wenn sie unter den gleichen
Richtlinien wie in der Schweiz produziert wurden (“Feed no Food”, Einhaltung der ma-
ximalen lokalen Viehdichte). "Feed no food"-Konzepte und die maximale lokale Vieh-
dichte sollen auch auf internationaler Ebene geférdert werden. Entsprechende interna-
tionale Handelsregeln missen unterstitzt werden.

Massnahme 6.21 : Keine Sub-
ventionen flr die Futtermittel-
produktion auf Ackerland

Keine Subventionen oder andere Unterstiitzung fir die Futtermittelproduktion auf
Ackerland, mit Ausnahme von Heu in der landwirtschaftlichen Felderwirtschaft

Massnahme 6.22 : Keine Im-
porte von Tierfutter

Abgaben auf importierte Futtermittel bis 2030 schrittweise erh6hen und importierte
Futtermittel ab 2030 ganz verbieten.

Massnahme 6.23 : Begrenzung
der Viehdichte fiir Wieder-
kauer

Begrenzung der Viehdichte fur Wiederkauer auf Dauerweiden auf durchschnittlich eine
Grossvieheinheit pro Hektar. Die maximale Viehdichte kann regional angepasst werden,
um Unterschiede im lokalen Produktionspotenzial zu bericksichtigen.

Massnahme 6.24 : Population
von Nicht-Wiederkauern limi-
tieren

Die Anzahl der Nicht-Wiederkauer soll limitiert werden. Die genau Zahl ergibt sich aus
der aktuellsten Forschung oder orientiert sich an der Anzahl Tiere, die mit Futtermitteln
aus Nebenprodukten der regionalen Lebensmittelindustrie (fir den Menschen nicht
essbar) ernahrt werden kénnen. Die tiefere dieser beiden Zahlen gilt.

Massnahme 6.25 : Maximale
Viehdichte fur neue Infrastruk-
tur beachten

Die (regionale) maximale Viehdichte soll bei Baugenehmigungen von neuer oder der
Renovierung alter Infrastruktur (z.B. Stalle) beriicksichtigt werden. Dies gilt auch fir die
Kreditvergabe oder die Unterstiitzung anderer langfristiger Investitionen.

Massnahme 6.26 : Férderung
von Forschung und Entwick-
lung

Forschung und Entwicklung fordern, um die graslandbasierte Tierproduktion zu opti-
mieren und Nebenprodukte der Lebensmittelindustrie in Tierfutter umzuwandeln. Pra-
zisionsfiitterung soll geférdert werden.

Massnahme 6.27 : Alternativen
zu tierischen Proteinen férdern

Alternativen zu tierischen Proteinen, d.h. pflanzliche Proteinquellen wie z.B. Hiilsen-
frichte, sollten gezielt gefordert und unterstiitzt werden. Ebenso soll die Forschung zur
Zichtung und dem Anbau in der Schweiz in angemessenem Umfang geférdert werden.

Massnahme 6.28 : Alternative
Einkommensquellen férdern

Landwirt*innen, die heute von der Viehzucht abhangig sind, sollen Unterstiitzung er-
halten, wenn sie alternative Einkommensquellen erschliessen wollen (z.B. Unterstt-
zung beim Ubergang zum Ackerbau oder zur Energieproduktion).

Massnahme 6.29 : Férderung
der Low-Input-Landwirtschaft

Im Rahmen der Direktzahlungen sollen fir landwirtschaftliche Praktiken mit geringem
Input entsprechende Beitrage gesprochen werden. Kriterien sind, dass die geforderten
Praktiken die agrookologischen Prinzipien einbeziehen und die THG-Emissionen im Ver-
gleich zu den derzeit etablierten Systemen senken.

Massnahme 6.30 : Steuer auf
Stickstoffeinsatz, der die Nach-
frage der Pflanze Ubersteigt &
Obergrenze fir die Anwendung
synthetischer Diingemittel

Der Stickstoffeinsatz sollte sehr genau lGberwacht werden. Einsatze, die liber die Pflan-
zenversorgung hinausgehen, missen besteuert werden. Dazu sollte den Landwirt*in-
nen ein Instrument zur Verfligung gestellt werden, dass den benétigten Diingereinsatz
berechnet. Dieses soll z.B. den Nahrstoffbedarf der Pflanzen, die Verfugbarkeit von
Stickstoff im Boden, die Art des verwendeten Diingers und die Anwendungsart berick-
sichtigen. Als ergdanzende Massnahme kann eine Lenkungsabgabe auf synthetische
Diinger erhoben werden.
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Weiter schlagen wird eine Obergrenze fir die Ausbringung von synthetischem Diinger
vor. Diese Obergrenze wird schrittweise gesenkt. Die Bauer*innen sollen die Méglich-
keit erhalten, sich an die neue Situation anzupassen.

Massnahme 6.31 : Wieder-
verndssung von organischen
Boden

Trotz einer langen Geschichte der Entwdasserung sind immer noch grosse Mengen von
Kohlenstoff in organischen Boden gespeichert. Diese Vorrate (die etwa zwei Jahren der
gesamten schweizerischen THG-Emissionen entsprechen) sollten durch Wiedervernas-
sung erhalten werden. Es kdnnen somit sogar zusatzlich THG-Emissionen gespeichert
werden.

Massnahme 6.32 : Standard-
Mineraldlsteuer in der Land-
wirtschaft

Fir die landwirtschaftliche Produktion soll eine einheitliche Mineraldlsteuer erhoben
werden. Mit dieser Massnahme kdnnen zusatzliche Massnahmen, die auf die Erstellung
von Kostenwahrheit und Veranderungen im Mobilitatssektor abzielen, dann automa-
tisch auch auf die Mobilitdt im Agrarsektor angewandt werden.

Massnahme 6.33 : Forderung
einzelner technischer Entschar-
fungsmassnahmen.

Die Landwirt*innen sollen freien Zugang zu jeder Art von Informationen (wie wissen-
schaftliche Ergebnisse, meteorologische Daten, Bodeninformationen usw.) haben und
bei der aktiven Verbesserung ihres Produktionssystems (Boden, Pflanzen, Tiere, Infra-
struktur) unterstitzt werden. Ebenso sollten Landwirt*innen an Programmen zur Kapa-
zitatssteigerung teilnehmen und Beratungsdienste in Anspruch nehmen koénnen. lhr
Einkommen, muss hoch genug sein, damit sie sich zeitlich und finanziell leisten kénnen,
ihre Produktion zu optimieren. Einzelne technische Massnahmen konnen direkt sub-
ventioniert werden.

Kapitel 7: Negative Emissionen

Massnahme 7.1: Finanzierung
negativer Emissionen durch
Treibhausgasabgaben

Ab 2030 sind nur noch durch NETs real kompensierte Treibhausgasemissionen erlaubt.
Um sicherzustellen, dass NETs im Jahr 2030 zu erschwinglichen Kosten zur Verfiigung
stehen, muss von nun an ein jahrlich steigender Anteil der CO2-Abgabe als Anschubfi-
nanzierung in NET-Projekte fliessen. Auf diese Weise kdnnen die Anlagen spater kos-
tengunstiger zur Verfligung stehen. Ziel ist es, die Kosten auf unter 200 Fr./t zu senken.
Neben der CO2-Abgabe eignet sich auch die Flugticketabgabe als Anschubfinanzierung.

Massnahme 7.2: Kompensation
der Emissionen von importier-
ten Gutern

Die Schweiz neutralisiert ihre verbrauchsabhangigen THG-Emissionen. Die Emissionen
aus der Produktion und der Nutzung aller in die Schweiz importierten Glter/Energie-
trager missen bis 2022 mit 1% negativ kompensiert werden. Der Anteil der Gesamte-
missionen, fiir den negative Emissionen gekauft werden missen, steigt auf 2% im Jahr
2023, 4% im Jahr 2024, 8% im Jahr 2025, 16% im Jahr 2026, 32% im Jahr 2027, 64% im
Jahr 2028, 85% im Jahr 2029 und bleibt ab 2030 bei 100%. So wird eine Lernkurve nach-
geahmt. Die Importeur*innen bezahlen so die Anbieter*innen dafir, diesen Prozent-
satz des CO2 aus der Atmosphare zu entfernen und langfristig zu speichern.

Massnahme 7.3: Subventionie-
rung von NETs mit erstatteter
allgemeiner Treibhausgasab-
gabe

Diese Massnahme garantiert Unternehmen oder Privatpersonen eine feste Subvention
flr jede Tonne CO2, die Uber einen bestimmten Zeitraum nachweislich aus der Atmo-
sphare entfernt wird. Die Subvention pro Tonne entzogenem CO2 wird im Zuge des
Ausbaus der schweizerischen Nettokapazitat schrittweise reduziert. Die Subvention
pro Tonne entfernten CO2 ist spezifisch fur die jeweilige NET.

Kapitel 8: Finanzsektor

Massnahme 8.1: Rechtlich bin-
dende Reduktionsziele / An-
passung der CO2 Gesetzgebung

Der Finanzsektor wird spatestens 2030 CO2-neutral. Neue Investitionen, Kredite und
Versicherungsleistungen fiir Projekte und Firmen, die fossile Brennstoffe férdern sollen
ab sofort verboten werden. Finanzinstitute missen bin Ende 2020 Plane fiir eine De-
karbonisierung vorlegen.

Massnahme 8.2: Finanzinsti-
tute zu Klimavertraglichkeits-
tests verpflichten

Finanzinstitutionen sollen einem jahrlichen Klimavertraglichkeitstest unterzogen wer-
den, dessen Ergebnisse veroffentlicht werden.

Massnahme 8.3: Institution fir
Griine Investitionen

Eine Institution fiir Grines Investment konnte die bestehenden finanziellen Mittel
durch Investitionen in klimafreundliche Energieprojekte erganzen. Die Institution fur
Grilne Investitionen ist dazu da, Fremdkapital fir Firmen und Projekte bereitzustellen,
z.B. in Form von Griinen Krediten.

Massnahme 8.4: Ubernahme
der Griinen Taxonomie der EU
E

Die Taxonomie identifiziert und klassifiziert wirtschaftliche Handlungen von Firmen der
CO2-kritischsten Branchen nach Klimakriterien. Firmen kénnen diese Taxonomie nut-
zen, um sogenannte “Griine Anleihen” auszugeben, Finanzinstitute konnen in sie inves-
tieren. Solche Taxonomien bilden die Basis, um Finanzfliisse zu erreichen, die dem Ziel
von netto null 2030 entsprechen.

Massnahme 8.5: Rechnungsle-
gung fir CO2

Um Transparenz innerhalb des Finanzsektors und fiir die Offentlichkeit zu schaffen, sol-
len bestehende Schweizer Buchhaltungsstandards (z.B. Swiss GAAP FER) unter Beriick-
sichtigung aller Bereiche (Scope 1-3) auf die Dokumentierung von CO2-Emissionen aus-
geweitet werden. Diese Erweiterung soll ausserdem ein Kriterium fiir die Aufnahme in
die Schweizer Borse werden.
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Massnahme 8.6: Klare Defini-
tion treuhanderischer Pflichten

Treuhdnderische Pflichten missen auf den Klimafussabdruck ausgeweitet werden. Das
explizite Umschreiben von Gesetzestexten ist notwendig, damit Versicherungsunter-
nehmen ihre Treuepflichten mit Rechtssicherheit ausiiben konnen.

Massnahme 8.7: Aufnahme
von Nachhaltigkeitszielen
durch die SNB

Nachhaltigkeits- und Klimarisiken sollten fir die SNB hochste Prioritdt haben. Die Artikel
der Bundesverfassung und Gesetzestexte, die die SNB betreffen, sollen durch das Prin-
zip der Nachhaltigkeit erganzt werden.

Massnahme 8.8: Einfluss-
nahme der SNB als Aktionar

Die SNB soll von ihrem Stimmrecht als Aktionarin Gebrauch machen. Als Top 40 Aktio-
nar*in vieler Firmen, die CO2 verursachen kann sie daher potentiell einen grossen Ein-
fluss auf die Unternehmensstrategie von Rohstoffhandler*innen und CO2-kritischen
Firmen haben.

Massnahme 8.9: Klimatranspa-
renz flr Finanzinstitute

Finanzinstitute sollen Kund*innen transparent tiber ihren 6kologischen Fussabdruck in-
formieren.

Massnahme 8.10: Bildung und
Weiterbildung fiir Beschaftigte
in Pensionsfonds, Banken und

Versicherungsunternehmen

Alle Berater*innen und Beschaftigten missen Uber Klimarisiken aufgeklart werden,
nicht nur in Bezug auf Investitionen, sondern auch im Kreditgeschaft. Als Teil einer Bil-
dungs- und Weiterbildungsoffensive sollen Unternehmen im Schweizer Finanzsektor
verpflichtet sein, bis 2030 jahrlich 10% ihrer Beschéftigten zum Thema Klimarisiken wei-
terzubilden.

Massnahme 8.11: Steueran-
reize fiir die Griine Saule 3a

Eine Grine Saule 3a fiir die private Altersvorsorge soll eingefiihrt werden. Unterschied-
liche Anreize kénnten fir dieses Programm eingesetzt werden, wie ein Bonus-Malus-
System oder eine Erhohung des Steuerfreibetrags fiir die Griine Sdule 3a. Gelder kdnn-
ten auch automatisch in die Griine Saule 3a investiert werden, sofern der Versicherte
nicht explizit Gegenteiliges fordert.

Kapitel 9: Wirtschaftliche und politische Strukturen

Massnahme 9.1: Offentliches
Programm fiir griine Jobs

Das offentliche Programm fiir griine Arbeitsplatze (ProGlJ) sollte die sozialen Folgen des
Ubergangs zu einer THG-neutralen Wirtschaft mildern. Es wird Arbeitnehmer*innen bei
der Suche nach einem neuen Beruf helfen, sie finanziell unterstiitzen, wenn sie arbeits-
los werden, und einen soziobkonomischen Wandel férdern, indem es neue griine Ar-
beitsplatze in Sektoren schafft, die fiir den griinen Ubergang entscheidend sind.

Massnahme 9.2: Landesweites
Netzwerk von Klima-Work-
shops

Klimawerkstatten stellen Leihgerate zur Verfligung, bieten Reparaturdienste an und or-
ganisieren Weiterbildungsangebote und Kurse. Sie sind Teil der 6ffentlichen Dienstleis-
tungen und sollten in allen Kantonen und Gemeinden eingerichtet werden.

Massnahme 9.3: Arbeitszeit-
verkiirzung (WTR)

Die Zahl der Vollzeit-Wochenarbeitsstunden wird bis 2030 schrittweise auf 24 Stunden
pro Woche reduziert und die Arbeitswoche wird sofort auf vier Arbeitstage verkiirzt.
Wenn die Arbeitnehmer*innen fiir einen kiirzeren Zeitraum arbeiten, kann der Output
des gesamten Wirtschaftssystems erheblich reduziert werden und damit auch der Koh-
lenstoffausstoss. Die WTR ist auch eine entscheidende Massnahme, um die Produktivi-
tatsgewinne der Wirtschaft auf die Arbeitnehmer*innen zu verteilen.

Massnahme 9.4 : Starkung der
Pflege

Die Pflege ist eine relativ kohlenstoffarme Wirtschaft und sollte einige der anderen
(kohlenstoffintensiven) Sektoren in der Wirtschaft als wichtiger Arbeits- und Lohnmarkt
ersetzen. Die Pflege (Betreuung von Kindern zu Hause und in Kinderkrippen/Kindergér-
ten/Schulen, Betreuung &lterer Menschen zu Hause oder in Altersheimen, Pflege kran-
ker Menschen in Krankenhdusern) soll ausgebaut werden. Der Staat braucht Eltern fir
insgesamt bis zu 24 Monate Kinderbetreuung zu bezahlen. Die Starkung der Pflege wird
sich gesellschaftlich positiv auswirken, indem sie zur Gleichstellung der Geschlechter
beitragt.

Massnahme 9.5 : Stiftungen
und Genossenschaften erset-
zen Aktiengesellschaften

Die Rechtsform von Kapitalgesellschaften und Aktiengesellschaften neigt dazu, von
Wachstum und Expansion auf Kosten der Natur abhangig zu sein. Deshalb sollten de-
mokratisch gefiihrte Stiftungen und Genossenschaften fiir neue und bestehende Un-
ternehmen die relevanteren Rechtsformen werden.

Massnahme 9.6: Ersetzung des
BIP durch den Index fiir nach-
haltige Entwicklung (SDI)

Der SDI basiert auf funf Indikatoren (Bildung, Lebenserwartung, Einkommen, CO2-Emis-
sionen, materieller Fussabdruck). Die Schweiz griindet eine international ausgerichtete
Stiftung zur Forderung des SDI und finanziert ihn mit jahrlich 5 Millionen Franken.

Massnahme 9.7: Finanzierung
der Anlaufphase eines Weltkli-
maforums

Ein basisdemokratisch gebildetes Weltklimaforum sollte auf globaler Ebene Losungen
fir die Klimakrise finden. Der Bund muss seine dreijahrige Anlaufphase mit 10 Millionen
Franken pro Jahr finanzieren.

Massnahme 9.8: Neues Kon-
zept der Eigentumsverhéltnisse

Privateigentum darf nur soweit verwendet werden, wie es der Allgemeinheit keinen
Schaden zufugt, insbesondere was die Umweltzerstérung betrifft. Privateigentum von
gesellschaftlicher Relevanz muss der Allgemeinheit zugdnglich gemacht werden, falls
dies aus einer Gbergeordneten Perspektive notwendig ist.

Massnahme 9.9: Klimaschutz-
steuer auf Grossvermogen und
Kontrolle des Kapitals.

Auf alle Vermogensanteile iber einer Million Franken pro Haushalt wird eine Klima-
Vermogenssteuer von 20% erhoben. Ausgenommen sind selbstgenutztes Eigentum und
Sachwerte, die im taglichen Gebrauch sind. Die Halfte der Einnahmen aus dieser Steuer
soll in den Landern des globalen Siidens fiir Klimaschutzprojekte verwendet werden.
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Die andere Halfte soll fur klimapolitische Massnahmen in der Schweiz verwendet wer-
den.

Massnahme 9.10: Abschaffung
der Pauschalbesteuerung

Die Pauschalbesteuerung wird abgeschafft. Diese Regelung kam einigen tausend Rei-
chen durch Massenabziige zugute. Diese Massnahme wird keine direkten Auswirkun-
gen auf die Treibhausgasemissionen haben, aber wichtige Konsequenzen fiir den As-
pekt der Klimagerechtigkeit

Massnahme 9.11: Klimadele-
gierte des Bundesrates und
Uberwachung der Fortschritte
in der Klimaschutzpolitik

Eine Delegation wird die klimapolitischen Projekte von Bund, Kantonen und Gemeinden
koordinieren, einen regen Austausch mit NGOs und den Klimabewegungen pflegen, ein
Monitoring erstellen und einen Jahresbericht verfassen. Jedes Jahr beruft die Delega-
tion eine Konferenz ein, um die Fortschritte in der Klimapolitik zu diskutieren.

Massnahme 9.12: Demokrati-
sche Rechte fir alle Einwohne-
rinnen und Einwohner der
Schweiz

Die Schweiz fuihrt alle demokratischen Rechte fiir nicht-schweizerische Biirger*inne ein,
die seit mindestens flnf Jahren in der Schweiz ansassig sind. Die grossen Herausforde-
rungen, die der Klimawandel mit sich bringt, betreffen alle. Deshalb sollen alle an der
Entscheidungsfindung teilhaben kénnen.

Massnahme 9.13: Demokrati-
sche Rechte fir alle ab 14 Jah-
ren

Die Schweiz fiihrt das aktive und passive Wahlrecht fiir alle Personen ab 14 Jahren ein.
Die Klimakrise betrifft vor allem die jlingeren Generationen. Es ist deshalb mehr als ge-
rechtfertigt, diesen Generationen volle demokratische Rechte zu gewahren.

Kapitel 10: Internationale Zusammenarbeit und Klimafinanzierung

Massnahme 10.1: Die Schweiz
tragt jedes Jahr 1 Milliarde CHF
zur Klimafinanzierung bei

Die Schweiz tragt jedes Jahr 1 Milliarde Franken zur Klimafinanzierung bei. Die verfiig-
baren Mittel werden an Institutionen, Fonds oder Programme zur Finanzierung von
Massnahmen in Ziellandern {iberwiesen. Die Gelder werden durch Steuern, Sanktionen,
Abgaben, freiwillige Beitrage usw. aufgebracht oder generiert.

Massnahme 10.2: Keine Exter-
nalisierung von THG-Emissio-
nen

Die Schweiz externalisiert die notwendige Reduktion der Treibhausgasemissionen nicht
durch den Kauf von International Gbertragbaren Reduktionsergebnissen (ITMO) und/o-
der "Kompensationen" im Ausland.

Massnahme 10.3: New Inter-
pretation of International
Trade Agreements

Die Schweiz erklart, dass das Respektieren der Menschenrechte und von internationa-
len Klimaabkommen einen klaren Vorrang gegeniiber anderer internationaler Abkom-
men, insbesondere Handelsabkommen, hat. Im Zweifelsfall soll die Umsetzung von
Bestimmungen in Handelsabkommen ausgesetzt werden.

Massnahme 10.4: Priorisierung
von Menschenrechten, Frie-
denssicherung, Klimaschutz
und Klimagerechtigkeit im Vol-
kerrecht

Bei der UNO schldgt die Schweiz die Schaffung einer klaren Prioritatenordnung vor. Da-
bei sollen Abkommen zu Vélkerrecht, Menschenrechten, Friedenssicherung, Klima-
schutz und Gerechtigkeit Vorrang gegeniber allen anderen internationalen Vertragen,
insbesondere Handelsabkommen, erhalten. So werden Bestimmungen in internationa-
len Abkommen, die diesen prioritiren Abkommen widersprechen, ausgesetzt.
Verstdsse gegen das Vorrangrecht sollten auch sanktionierbar sein. Es wird ein Biiro
eingerichtet, um Verblindete fiir dieses Vorhaben zu gewinnen.

Massnahme 10.5: Nichtverbrei-
tungsvertrag fir fossile Brenn-
stoffe (FF-NPT)

Das Ziel des FF-NPT ist es, fossile Brennstoffe durch einen globalen rechtsverbindlichen
Vertrag auslaufen zu lassen. Die Schweiz Gibernimmt bei den Verhandlungen und deren
Umsetzung eine fiihrende Rolle.

Kapitel 11: Bildung

Massnahme 11.1: Bildung Uber
die Klimakrise

Bildung tber die Klimakrise soll zum Kernelement unseres Bildungssystems werden.

Massnahme 11.2: Nationales
Fortbildungsprogramm fiir
Lehrepersonen

Obligatorisches Weiterbildungsprogramm zum Thema Klimakrise fir Lehrpersonen.
Dieses Programm richtet sich an Lehrpersonen, die bereits unterrichten. Der Inhalt die-
ser Fortbildungskurse sollte sich an den UNESCO-Zielen der Klimabildung orientieren.
Es garantiert, dass die Lehrer*innen das Thema verstehen und in der Lage sind, ihr Wis-
sen an ihre Schiiler*innen weiterzugeben.

Massnahme 11.3: Nationale
Klima-Aktionswoche

Die "Nationale Klima-Aktionswoche" ist eine gesamtschweizerische Projektwoche, die
an Schulen und Universitaten stattfindet. Die Woche wird von Bund und den Kantonen
durchgeflihrt. Wahrend dieser erlebnisorientierten Woche setzen sich alle teilnehmen-
den Schiler*innen mit Themen rund um klimatische und 6kologische Veranderungen
auseinander.

Massnahme 11.4: Klimabildung
auf lokaler Ebene

Bestehende soziale Strukturen (wie lokale Netzwerke, NGOs, Klima-Versammlungen)
sollen fiir die Organisation von Klimabildungsprojekten und Veranstaltungen genutzt
werden. Ziel ist es, Wissen und Fahigkeiten auf einer personlicheren Ebene an alle Men-
schen weiterzugeben. Der Staat sorgt fiir den Start dieser Projekte.

Massnahme 11.5: Informati-
onskampagne der Regierung

Staatliche Organisationen wie das BAFU, MeteoSchweiz etc. informieren die Bevolke-
rung Uber die Klimakrise. Eine staatliche Informationskampagne informiert tGber die be-
notigten Massnahmen fiir netto null bis 2030. Die Kampagne regt entsprechende Ver-
haltensweisen, Fahigkeiten und Denkweisen an.
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Massnahme 11.6: Die Presse
soll die Realitat der Probleme
widerspiegeln

Die Medien sollten Meinungen und wissenschaftliche Fakten entsprechend kennzeich-
nen. Die Themen sollen sich nicht reaktiv an sensationellen Ereignissen orientieren.
Stattdessen tragen Debatte in den Medien iiber Losungen der Klimakrise einem kon-
struktiven politischen Prozess bei.

Massnahme 11.7: Berater*in-
nen fir Umweltbewusstsein

Jede Schweizer Firma muss Berater*innen fiir 6kologisches Bewusstsein haben. Diese
Person organisiert Schulungen zum Thema Klimakrise flr die Mitarbeiter*innen.

Massnahme 11.8: Umweltschu-
lung fiir alle Angestellten und
Lernende

Beschéftigte und Lernende sollten an Umweltschulungen teilnehmen. Diese werden
von den Berater*innen organisiert und von Expert*innen durchgefiihrt. Die Schulung
sollte praxis-bezogen und mit dem Arbeitsfeld der Mitarbeitenden verbunden sein. Sie
soll den Arbeitnehmer*innen helfen, die Emissionen ihres Unternehmens zu reduzie-
ren.

Massnahme 11.9: Kohlenstoff
Gesprache (Carbon Conversati-
ons)

Die Menschen treffen sich in ihren Gemeinden und diskutieren in kleinen Gruppen lber
ihre Geflihle und Gewohnheiten in Bezug auf die Klimakrise. Es ist wichtig, die eigenen
Gedanken und Emotionen in Bezug auf die Klimakrise als Kontrast zu all der faktenba-
sierten Bildung zu diskutieren und sich dariiber auszutauschen.

Kapitel 12: Klima-Anpassung

Massnahme 12.1: Schwerpunkt
auf Pravention, Starkung der
Widerstandsfahigkeit und In-
vestitionen in das Gesundheits-
system

Viele Massnahmen zur Schadensbegrenzung haben bereits positive Auswirkungen auf
die Gesundheit. Im Allgemeinen sind aber mehr Investitionen im Gesundheitssektor er-
forderlich. Dariiber hinaus ist die Verbesserung der epidemiologischen Uberwachung
und die aktive Unterstilitzung der Regierung eines gesellschaftlichen Zusammenhalts er-
forderlich. Dazu gehort die Organisation eines Netzwerks, um soziale Bindungen zu star-
ken. Das vermindert die Anfalligkeit und erhéht die Widerstandsfahigkeit der Gemein-
schaft.

Massnahme 12.2 : Nachhaltige
Alternativen fiir den Tourismus

In Zukunft werden immer mehr Skigebiete nicht mehr in der Lage sein, Wintertourismus
ohne kiinstliche Beschneiung anzubieten. Dabei sind Beschneiungsanlagen nicht klima-
freundlich und zégern die notigen Anpassungen an den Klimawandel nur hinaus. Sub-
ventionen an Skigebiete sollen nachhaltige und langfristige Alternativen fiir den Touris-
mus ohne kiinstliche Beschneiung férdern. Kurzfristige Geschaftsmodelle in Skigebie-
ten, die der 6kologischen Nachhaltigkeit nicht Rechnung tragen, werden nicht weiter
subventioniert.

Massnahme 12.3 : Rechtlicher
Rahmen zur Unterstiitzung von
Klimafliichtlingen

Menschen auf der ganzen Welt missen als Folge der Klimakrise ihr Zuhause verlassen.
Sie sind gezwungen, ihre Heimat zu verlassen, wenn sie Gberleben wollen Daher kommt
dem Fliichtlingsrecht hier eine wichtige Rolle zu. Rechtsberatungen und Hilfestellungen
sind notwendig, um die Menschenrechte von Klimafliichtlingen gewahrleisten zu kon-
nen.
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Dies ist das Ende der Zusammenfassung

Die detaillierte Version des
Klima-Aktionsplan folgt.
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1 Cross Sectoral
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Introduction

The climate crisis is in its complexity and scope an unprecedented challenge for mankind. It requires
fundamental changes in all areas of the social, political and economic system, and this in the shortest

possible time.

While the other chapters of the Climate Action Plan deal with solutions in specific emission sectors,
this chapter will deal with all policies that are of great importance for several areas. For, just as the
underlying problems are often rooted in different sectors, some solutions are useful for different sec-
tors. The following measures therefore cover a broad spectrum, ranging from taxes to financing instru-
ments and sales platforms. What they all have in common is that they take an across-the-board ap-
proach and propose particularly fundamental changes. Thus, the cross sectoral policies play a central

role for a transition to an ecological and social future.
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Policy Measures

Policy 1.1: Moratorium on New
Infrastructure until 2030

Description

To achieve full decarbonization within 10 years in the building and industry sectors, demand levels
have to decrease significantly from current levels. This applies in particular to cement and steel pro-
duction, where there are currently no scalable net-zero emissions solutions available but holds true
for other materials as well.

A moratorium on new infrastructure (buildings and roads) has two main goals:

1. significantly reduce demand for high-emission materials and

2. ensure a large enough workforce for retrofits in the building sector. This becomes feasible
when at least a significant part of the workforce currently employed in new construction be-
comes temporarily available for renovations and retrofits.

Under such a moratorium, no new conventional buildings and no new transport infrastructure would
be built from 2021 to 2030. Planning and construction permits would be limited to retrofitting and
renovating existing infrastructure and buildings. Exceptions could be made for:

e Infrastructure that is net positive (i.e. it reduces and stores more greenhouse gases than it
emits during production, use and demolition).

e Infrastructure to produce renewable energy, such as PV power plants and wind turbines.

e Infrastructure to help decarbonize the mobility sector such as bike lanes and public transport
infrastructure.

e New production facilities for vital new technologies needed for the transformation, such as
batteries, new types of renewable plastics or catalytic elements to be used for the substitution
of fossil fuels.

e Other exceptions may include urgently needed public infrastructure (e.g. schools, hospitals)

Financing

The moratorium itself will reduce public and private spending and would not need any additional fi-
nance. The focus on retrofitting and renovation will require training of additional experts and workers
(see Buildings, Policy 8).

Today, about CHF.- 28 billion are spent annually on new buildings and only about CHF 12 billion for
retrofitting and renovation (Guerra Fabio and Schlapfer, EnDK, EnAW-Fachtagung 5.11.2019) Ideally a
significant part of the CHF.- 28 billion would become partially available for renovations and retrofits.

Impact

This policy would lead to substantially more renovations and retrofitting. This would help reduce emis-
sions in the building sector. It would also reduce the demand for steel and cement and therefore

53



Cross Sectoral Policies

reduce emissions in the industry sector. The mitigation effect would likely be several million tonnes of
CO2eq each year.

Social Compatibility

Jobs: To prevent an unemployment crisis, workers in affected jobs need to be re-trained for retrofit-
ting, renovating and other jobs needed for the transition to net-zero. For this, a government program
should be created.

Roads: Many new road projects are currently in the planning or early implementation phase but most
of them will not be completed by 2030. Therefore, increases in traffic jam hours per year will not
change much by 2030 with or without moratorium. Bottlenecks in road traffic are nowadays almost
the only measure to slow growth in traffic volume. Therefore, a moratorium may save us stranded
investments and preserve some of the landscape and biodiversity left.

Housing: Such a moratorium would raise substantial equity issues if it would make finding an apart-
ment more difficult, especially in areas where there is already a shortage of apartments. The morato-
rium may lead to higher prices for apartments as supply will be decreased. Newcomers (e.g. young
people who move out from home) would have a disadvantage compared to people who already have
an apartment/house. More competition in the housing market could reinforce or trigger gentrification
of entire neighborhoods.

It makes therefore sense to look at the current housing situation in Switzerland and discuss additional
measures that could be taken to alleviate negative impacts: In 2018 each person in Switzerland used
on average 46 m2 of living space. Families have the lowest average with 32 m2 and older, single-occu-
pancy residents the highest with 70m2.

In 2019, the number of vacant apartments was high with around 75,000, i.e. 1.66% of all apartments
(Bundesamt fir Statistik (BFS / FSO) 2019). In addition, the number of vacant office spaces is also quite
considerable. However, there are large regional differences.

The growth in apartments is about 1% per year. With a moratorium on new construction the number
of apartments will roughly stay the same. If the population grows, as predicted by 0.5% each year, the
available living space would be reduced by about 5% in 10 years, this translated to an average reduc-
tion from 46 m2 to 41 m2. This would require a substantial shift in how people live. Some of the pos-
sible shifts may include:

e Office space to be retrofitted to apartments.
e New life/work arrangements to reduce the hours buildings are not occupied.
e Reduction of single person households in favor of cohabitation.

Such a trend could be supported by either helping to find appropriate roommates, and service pack-
ages for the adaptation of single-family houses to new uses. Housing cooperatives in Switzerland have
much expertise in managing high occupancy rates of their property and subsidized housing applies
strict rules. Living with housemates may also lead to co-benefits such as better physical and mental
health, see for example Wu et al. 2003, J. Kim and Cho 2019 or “The Health Benefits of Shared Living -
Harvard Health” 2018.

A bonus-malus system could be introduced to create an incentive to live in smaller spaces or with
roommates. Such a system would also generate revenue which could be used to provide subsidies for
people strongly affected by rising rents. Households that use more than 50m2 per person would need
to pay a “occupancy malus” of a fixed amount per m2 heated floor. Households that occupy less than
25m2 per person would profit from a bonus of a fixed amount per m2 heated floor. The fixed amounts
are set in a way that makes this measure cost-neutral and allows for enough free apartments (e.g.,
more than 1%).
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Other supporting policies and measures may be necessary to mitigate impacts on rents for low income
people.

Impact on immigration and immigration policies: A housing moratorium would have to be supple-
mented with other measures to ensure that it does not lead to more restrictive immigration policies.
The demand for apartments is growing considerably faster than the population. The population in
Switzerland has tripled since 1850. In contrast, the number of households has increased sevenfold.
Between 2012 and 2016 the population has grown by 4.7% and the number of households has in-
creased by 5.6%.

Questions and Uncertainties

The specifics of how such a moratorium would work would need to be carefully evaluated and de-
signed. Some of the relevant questions that would need to be explored:
® Which exceptions to the moratorium should be possible and what would be the decision struc-
tures for permitting such exceptions? (Should exception be possible if the owner pays for the
created emissions into a climate fund?)
e Does this measure free up a sufficiently large trained workforce to accomplish all the additional
needs outlined in the CAP?
e How will such a moratorium affect Switzerland's economic competitiveness, i.e. what will be
the economic costs and benefits of such a moratorium? What will be the consequences in
terms of employment and income for people in Switzerland?

Policy 1.2: Greenhouse Gas Pricing

Description

Putting a price on CO2 and other greenhouse gases (GHG) makes harmful activities more expensive.
There are two ways to determine the cost of a ton of:

Damage cost approach: The price per ton of CO2eq is set based on taking into account all the costs
and damages that climate change causes (e.g. food security, health, economic, and infrastructure im-
pacts). There are many studies that estimate the true costs of GHG emissions. The results range from
USD 12, an estimate from the US government (Epa and Change Division 2016), to EUR 640 per ton of
CO2eq, an estimate from the German government (Matthey and Blinger 2019). The large range is due
to the fact that the estimates depend on many assumptions with ethical implications. For example,
how do we account for the damages on future generations? Should we assume the costs are the same
(like in the German estimate) or should we value those costs less, because they are in the future? (The
US government uses a discount rate of 5%, meaning the same damages that costs USD 100 today, are
assumed to cost only USD 22 in 30 years). A Damage Cost Approach also involves decisions on how
much to value human life - e.g. health costs are usually valued in units of lost GDP. Thus, implicitly,
human lives in the global South are valued less than the life of a person in Switzerland.

Overall, damage costs have serious limitations because of the radical uncertainty of potentially cata-
strophic effects, such as the melting of the polar ice caps in Greenland or West Antarctica cannot be
well incorporated (Weitzman 2009). Therefore more often the avoidance cost approach is used.

Avoidance cost approach: The price per ton of CO2eq is set to ensure consumption of fossil fuels and

therefore GHG emissions go down. There are many different estimates available for this approach.
Here the time frame is also relevant: The EU for example gives estimates for the short-and-medium
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term costs of EUR 60 - 189/t CO2eq and for long term costs of EUR 156 - 498/tCO2eq ( European
Commission, Directorate-General for Mobility and Transport 2019).

Pricing Systems

Putting a price on GHGs raises the price of fossil fuels and will therefore lower their demand (how
much will depend on the price level and the elasticity, see below). GHG taxes may also make climate
friendly technologies more competitive and may therefore drive innovation. These policies also all
raise revenue.

There are different approaches for greenhouse gas pricing policies. The main ones are: 1) Tax, 2) steer-
ing levy or 3) Cap-and-trade systems (discussed in chapter Industry, policy 4.2). Different pricing poli-
cies are designed depending on their main purpose. For example, the current Swiss CO2 steering levy
on heating oil and gas is tied to emissions reductions targets. If these targets are not met, the CO2
price is raised. We propose a GHG pricing policy that is similar to the existing CO2 steering levy, with
the following differences:

e The policy applies to all main greenhouse gases, including CO2, Methane, N20 etc. (The cur-
rent Swiss CO2 steering levy only applies to CO2)

e The policy applies to all sectors, including buildings, industry, transportation, and agriculture
as well as to fossil fuels used for non-energetic uses (the current Swiss CO; steering levy of CHF
96 only applies to the building sector. Transport and agriculture are completely exempt. Indus-
try is partly exempt)

e All actors, including all companies should be taxed. (Currently all large companies and many
mid-sized companies are exempted)

e The tax should startin 2021 in the range of CHF 150 - 200 per ton of CO2eq and then gradually
increase. For example, the tax could start in 2021 at CHF 120 (the current maximal price for
the CO2 levy) and then increase annually by CHF 45 per year to reach CHF 525 in 2030 (the
EU’s high estimate for long term avoidance costs) The gradual increase ensures price predict-
ability and also enables the Border Carbon Adjustment policy to be implemented more easily
(see policy 3).

e There are legal differences between a tax and a steering levy. We leave it open, which option
is chosen.

e We leave it open, if the tax or levy should be tied to reduction targets and raised if those are
missed or if the price should simply rise by a certain percentage point each year. Both options
would be possible. An example for the latter is the Swiss levy on heavy duty transportation
(LSVA, Heavy vehicle charge (performance-related and lump-sum)).

e We do not define where in the production chain the tax or levy would be charged. It can be
charged close to the source (e.g. fossil fuel imports), at the site of emissions (e.g. cement plants
for the process-related GHG emissions) or in the retail chain (e.g. on meat and other animal
products). The options with the least administrative burden should be chosen.

Itis important to note that the GHG pricing policy will only be effective if it is accompanied by the other
overarching policy measures outlined in the CAP (see Impact section below).

Financing

The GHG pricing policy would generate considerable revenue. A rough estimate shows that at CHF 150
per ton, it would generate around CHF 6 bn in revenues in 2021 and then decrease to almost zero by
2030 under the goal of net-zero by 2030. We estimate total revenue through 2030 to be around 30
billion CHF.

There are strong reasons of climate and social justice (see section on social compatibility below) to
give back at least parts of the revenue to the population. However, others argue that the revenue
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should be used increasingly to finance the needed negative emissions technologies, see for example
the section “Policy Measures” in the Chapter on Negative Emissions.

Impact

The effect of carbon pricing is limited.

Although carbon pricing is often portrayed as the single most important policy measure, it is in fact
only effective if it is part of a broad set of policies and measures. Although a valuable policy tool, its
effectiveness is limited due to a variety of factors, including:

® Purchasing and investment decisions are often not primarily based on cost-considerations. (In
economic theory this is called “non-rational behavior”);

® Some behaviors do not change very much, even if prices rise. For example, if gasoline prices
go up by 10%, people drive on average only 2-3% less. (In economic theory this is called “low
elasticity”);

e There are many non-cost barriers that lower the effectiveness of carbon prices: if for example
no low-carbon alternatives are available (e.g. no public transport). Also, for a variety of reasons
carbon pricing alone cannot drive cost-effective investment in renewable energy. (In economic
theory this is called “market failures”).

e Given the political realities, carbon prices are often too low to be effective. (This is especially
true in complex systems such as cap-and-trade schemes where there are many leverage points
that can be used to weaken the policy.) Often policies that are less efficient from an economic
theory perspective are more effective under real-world circumstances because they are polit-
ically and socially more acceptable (e.g. incentives, emissions standards or subsidies);

e For carbon pricing to work, subsidies for fossil fuels have to be removed. They undermine the
effectiveness of carbon pricing because the price for fossil fuels remains artificially low. Ac-
cording to the International Monetary Fund (Baoping 2019), fossil fuel subsidies amounted to
about 5.2 trillion USD worldwide in 2017, which is over 6% of GDP.

Nevertheless, GHG pricing is an important element of a successful decarbonization plan. If part of a
well-designed policies-mix, the GHG pricing policy could help trigger an exponential transition, once
GHG-free substitutes become cheaper than fossil fuel-based technologies. The transition will be fastest
for products with short lifespans.

A GHG pricing policy as suggested above could trigger additional reductions between 2% and 30% de-
pending on how it is designed and how it interacts with the whole policy mix (For heating buildings
and transportation fuels, but also in industry economists estimate the elasticity of fossil fuel demand
to be around -0.1 to -0.5.).

Social Compatibility

Less affluent people spend a higher percentage of their income on energy costs and will therefore be
burdened more by such a tax. Recycling back the income can alleviate some of the burden that will
arise from rising costs (Sigrist, Iten, and Zimmermann 2019). Therefore, some argue that the majority
of the revenues should be earmarked to support these groups, either by recycling the revenues back
to them or by subsidizing cost-containment measures. (E.g. house insulation will lower heating costs
and CO2 emissions or measures for regions with increased transportation costs, low population density
and a lack of public transportation.) Others argue that social justice may be tackled more efficiently
with other policy measures than a lump sum recycling of such a levy. Additional policy measures may
therefore be needed to ensure low income households are not disproportionately burdened.

In addition, it is very important to note that this policy should not be seen as a stand-alone measure.
It can only work in combination with other policies. This should on one hand contain further measures
to counter financial pressure but on the other hand also measures to boost the availability of alterna-
tives. Especially in the mobility sector it is crucial to offer people alternative forms of transport.
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Questions and Uncertainties

Such a GHG pricing policy could distinguish between products that are necessary (e.g. bus to work) and
those that could be considered a luxury (e.g. air travel for vacation). The answers will to a large extent
be subjective and normative, nevertheless, we will at some point need to determine what we as a
society deem necessary and what should be considered a luxury.

An additional levy could, for example, be put on high-impact products and activities that have been
defined as non-essential, e.g. air travel or high levels of meat consumption.

Policy 1.3: Border Carbon Adjustment for a
Level Playing Field

Description

In addition to effective GHG pricing, Switzerland introduces a “Border Carbon Adjustment”. This
means that for all customs categories the GHG emissions are calculated and priced according to the
swiss GHG pricing. This levy is then charged as a customs duty on the corresponding products, either
per physical units (kg) or per CHF import value.

Background

If a comprehensive greenhouse gas pricing mechanism is introduced (see policy 2) the production costs
of Swiss companies will rise. The additional costs faced by producers are the sum of abatement costs
and the costs for the remaining emissions. If these companies compete internationally with producers
with less stringent climate policies, the risk of leakage arises. Leakage can occur in two ways: One way
would be that companies relocate to countries which have a less stringent climate policy to avoid the
higher carbon prices. The second way would be that Swiss companies will lose some of their market
shares to unregulated foreign competitors who may import cheaper products or replace some of the
Swiss export. Thus, both types of leakage will not reduce global emissions and just shift them from
Switzerland across the border. Since they will both result in lower production of the domestic indus-
tries, they will have a negative impact on Switzerland since jobs and income are lost.

In the past, two approaches have been applied to address the risk of leakage in Switzerland:

(i) emissions intensive companies are exempted from the CO2 levy if they opt for a target agreement
(this is the case in Switzerland). This means they face only abatement costs for economic viable abate-
ment measures but do not have to pay for the remaining emissions. They may sell emissions reduction
certificates to KLIK if they overachieve the target, thus also have an incentive to overachieve their
target.

(ii) companies with the risk of leakage receive free allowances under the Swiss (and EU) Emissions
trading scheme on the basis of best available technologies and full plant closures are penalized by
withdrawing the related allocation. This means emissions efficient companies get an incentive to invest
in abatement given the opportunity to sell the surplus units.

Both approaches reduce the environmental effectiveness of the instruments as it prevents the full pass
through of CO2eq costs to consumers, which will weaken the substitution effect away from CO2eq
intensive commodities and reduces the incentive to reduce production. In order to overcome such
distortions by abolishing free allocation in the ETS and making all other companies pay the greenhouse
gas levy, border carbon adjustments (BCA) would be a promising way. As the World Trade Organization
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(WTO) rules are rather strict on non-discrimination of foreign producers we propose a BCA that would
seek to achieve the same treatment for domestic and foreign products by applying the same require-
ments for imports (payment of greenhouse gas levy or ETS price on “carbon footprint”) and exempting
Swiss exports (reimbursement of the levy or ETS price).

Implementation

Broadly speaking, there are two ways a BCA could be applied: either per product group (e.g. cement)
or by individual product. The former has the large advantage that it is not extremely complex to ad-
minister so administrative costs could be kept low. Practically, the customs administration would cal-
culate the levy either per physical units (kg, m3, etc.) if the products are homogeneous or per CHF for
all other goods and services. The disadvantage is, that this standardization would not allow to account
for the actual emissions of a product. For example, all imported cement would be taxed equally, even
if one was produced with CCS and the other not. However, it would simplify the implementation and
keep administrative costs low. A similar system is also applied for the Value Added Tax at the border.
Ideally, BCA would be introduced jointly with other countries e.g. Switzerland jointly with the EU. Both,
in the US and EU some groups and leaders have discussed this instrument for many years. In the US
there has not happened much as of now (Nov. 2020), this might however change under a Biden ad-
ministration since the US has always included BCA in discussions on carbon pricing. In the EU but also
in Switzerland (where the Federal Council discussed to abolish industrial tariffs) a window of oppor-
tunity has recently opened. As part of the European Green Deal the European commission announced
the introduction of a Carbon Border Adjustment Mechanism (CBAM). The commission is focusing on
“imports only” solutions e.g. a CO2-price on certain emissions intensive sectors, implemented as an
additional customs duty or as allowances surrendering requirements via the European Emission Trad-
ing Scheme (EU ETS). This offers a great opportunity for Switzerland to simultaneously introduce its
own BCA and coordinate with the EU, given that emission intensive industries are regulated by the
Swiss ETS which is linked to the EU ETs.

Financing

The finance situation will depend on the net-import of CO2eq in the products covered by the BCA as
well as the price determined by the GHG-levy and ETS price. Rough estimates by Droz-Georget (2017)
assuming a tax level of 120 CHF/t CO2eq and a net-import of goods falling under the BCA of around 70
million tCO2eq calculated a net revenue of 10 billion CHF per year. Assuming that the net-import could
be halved by 2030 and the tax level raises to 210 CHF/t a total of 90 billion CHF would be generated by
2030.

This measure would increase the living and production costs in Switzerland which will have negative
impacts on competitiveness. Therefore, a part of the net revenue could be used to either lower other
cost factors e.g. labor costs or to be recycled back on a per capita basis.

A part of the revenues could also be used for climate finance in poor countries (see International Col-
laboration & Climate Finance).

Impact

The BCA will reduce distortions by abolishing free allocation or target agreements, therefore it should
increase efficiency and effectiveness of those instruments. The additional impact will be largest abroad
because less GHG-intensive products will be consumed and because the revenue will contribute to
global mitigation efforts. At global mitigation costs projected by the World Bank for 2030 of 70 USD/t
one could reduce more than 1’000 million tons of CO2eq with the BCA revenue if spent on mitigation
only.

Social Compatibility
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Due to higher cost-pass-through the costs of energy-intensive goods and commodities would rise sig-
nificantly. This may affect poor households disproportionately as they spend higher shares of their
salaries on energy-intensive goods. Therefore, part of the revenue may be used to improve the income
situation of poor households.

Questions and Uncertainties

There is a risk that trading partners would call for WTO or GATT conflict resolution and delay the intro-
duction.

In case of a stepwise introduction, this might result in a distortion in the market for manufactured
products. E.g. if imports of aluminium profiles are charged a BTA but window imports not, then the
Swiss window producers would lose market shares.

Policy 1.4: “Matterhorn” The Net-Zero
Purchasing Platform for Public Purchasing

Description

Incentives to supply net-zero products are needed to speed up the transition. Public households (com-
munities, state, federal level) including publicly owned entities and companies are an important eco-
nomic sector (spending of 6% of Swiss GDP (=40 billion CHF/a) and responsible for a similar share of
the Swiss consumption footprint) and owned by all of us.

The relevant laws (B6B and others) must be changed to require that public purchasing be limited to
net-zero goods.

Net-zero goods either cause zero GHG emissions in the whole production and use phase or make sure
that permanent negative emissions compensate for remaining technically non-avoidable emissions.
Such negative emissions need to follow strict criteria and shall not be counted towards the host coun-
tries NDC (i.e. needs corresponding adjustment).

To make this possible a purchasing platform must be developed to give direct and competitive access
to producers and sellers of net-zero products. The platform could be called “Matterhorn” and compete
globally. The steep slope of the Matterhorn symbolizes the rapid exit envisioned by the CAP and Paris
agreement. The platform would be open to private buyers as well.

For products unavailable in a net-zero quality on the global market the platform would both organize
competitions (prize money for those meeting the specifications) or guaranteed purchasing submission
(we buy a million net-zero pieces below a certain price). The net-zero requirement would include the
full supply chain. If this requirement would prove to be unrealistic one could relax the requirement by
asking for purchasing from companies that have agreed Science Based Targets for 1.5° agreed by
https://sciencebasedtargets.org/ and implement them by 2030.

The existing platform KBOB https://www.kbob.admin.ch/ in the building sector and the relevant Swiss
Association https://www.svoeb.ch/ for all sectors could become the hosts or driver of the platform.
While it should be established immediately, the platform would steadily grow by both number of net-
zero goods and services and the volume of sold/enabled purchases.
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Figure 1-1 The Matterhorn and a pathway of emissions

Financing

Since the measure would be indirectly mandated by law, the surplus costs would be carried by those
purchasing or selling through the platform. A one-off loan to kick-start the platform could be granted
by the public administration and later be repaid through revenues from a service charge.

Impact

If public purchasing becomes net-zero this will reduce the consumption emissions of Switzerland by
about 6%. If the platform is used by the private economy as well the impact could become much higher.

Social Compatibility

Producers that do not adapt to net-zero-production and highly depend on the public sector may lose
their business. However, this is an intended consequence of a rapid transformation and does not imply
that employees of such companies do not find new employment.

Questions and Uncertainties

Such a platform may violate certain rules of WTO and WeKo because it is the intention to exclude some
suppliers. The design of the platform should make sure that the best ideas and products can compete
globally.
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Policy 1.5: Warranty Periods against Planned
Obsolescence

Description

The statutory warranty periods should be specifically geared per product to the technically possible
service life. For individual components with high wear and tear, the warranty periods are to be defined
separately accordingly and spare parts are to be ensured in the long term beyond the product warranty
period.

This should prevent manufacturers from falling victim to short-term profit logic and trying to increase
their sales by means of "planned obsolence".

In order to enable long lifetimes, qualitatively better products have to be developed and produced.
This raises the requirements to product development and manufacturing and promotes long-term
partnerships and the development of a production culture (building culture). Producers will prefer
more durable, simple and robust designs because they are easier and cheaper to repair in case of
damage.

The introduction can take place immediately. The warranty periods must be periodically checked and
adjusted.

Financing

Increasing investment costs and decreasing maintenance and amortization costs can be expected. If
necessary, alternative ownership/usage concepts must be established (sharing economy/contract-
ing/maintenance contracts).

Impact

Longer life cycles mean that products need to be replaced less often. This reduces resource and energy
consumption and is more cost-effective in the long term.

Social Compatibility

Market saturation is reached faster, which leads to decreasing sales for producers. This loss of profit
can be passed on to prices.

Questions and Uncertainties

For prototypes or new developments no comparison and experience data is available. This includes
buildings, components and constructions. It is important not to make developments and prototypes
impossible. This regulation is only suitable for serially manufactured products.
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Policy 1.6: Climate Impact Assessments for
Products & Services

Description

Switzerland establishes a climate, environmental and social impact assessment (in the following re-
ferred to as climate impact assessment) for all non-food products and services. This impact assessment
represents the basis for further policy actions such as the introduction of a carbon label as well as the
taxing or banning of environmentally and socially harmful products and services.

Part of these climate impact assessments should be all Scope 3 impacts including (but not conclusive)
packaging, chains of transportation and transportation infrastructure, emissions through deforestation
and agriculture, enteric emissions from livestock, energy and heat production.

The climate impact assessment should be introduced for all non-food products and services traded.
For all kinds of food an additional impact assessment and label should be done, as proposed in the
chapter on agriculture. For the climate impact assessment companies and institutions are called upon
to initiate appropriate audits of their own accord as soon as possible and to disclose the corresponding
results. The appropriateness of such tests should be assessed by an independent public body. If nec-
essary, this body must be able to carry out audits itself if those of the companies fail to do so or are
found to be inadequate. The benchmark for the assessment must be the best known climate, environ-
mental and social policy practice per product/service with regard to production, packaging, transport
routes, distribution, life cycle, repairability and recycling at the end of use. Effective sanctions must be
created so that climate impact assessments are enforced and their results lead to real improvements.
If necessary, the production, distribution and trade of climate-damaging products/services must be
prohibited.

The information about the products and calculation of the scores should be in an open-database ac-
cessible by everybody to allow everyone transparent access.

Financing

The financing and implementation of the climate impact assessments is the responsibility of the com-
panies that trade the relevant products. The financing of the supervision of these tests and possible
interventions (up to and including the performance of own audits) is the responsibility of the Swiss
government. A part of the money needed can and must also be raised by the companies concerned,
especially if the audits carried out by the companies themselves are inadequate and have to be taken
over by the public authorities.

Impact

Climate, environmental and social impact assessments make it possible to uncover practices that are
harmful to the environment and climate for the entire range of goods and services and to implement
the best practice in terms of climate and social policy. This also applies to practices that contradict
social standards, e.g. with regard to a humane labour law.

Another important dimension of climate compatibility is the transport routes that a product and its
components take. Transport costs that are far too cheap, enormous wage differences worldwide and
the lack of ethical behaviour on the part of many companies often lead to grotesquely high transpor-
tation. For example, Norwegian smoked salmon is transported to China to be carved there before being
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shipped back to Europe and ending up on the shelves of supermarkets (Donaukurier, 11.5.17). Thanks
to the climate impact assessment, such practices can be uncovered and immediately stopped.

Social Compatibility

In addition to climate-relevant criteria, the assessment should also reflect other environmental con-
cerns (e.g. biodiversity, marine protection) and social concerns. Trade unions and professional associ-
ations are to be involved in conducting the audits and assessing the concrete consequences of sanc-
tions. If necessary, measures in the sense of a just transition must be defined and implemented. This
must be the case when the results of the climate impact assessments have consequences in the man-
ufacturing of goods, for instance lowering the output because of elimination of obsolescence.

Questions and Uncertainties

The method of climate impact testing starts with the trade in the finished products. The chapter on
industry proposes measures that intervene in the production process. Any coordination of these
measures must

be examined more closely. In particular, the approaches in the chapter on industry must be used as a
basis for examining how climate impact assessments can be carried out on export products and what
effects this may have.

Since all products traded in Switzerland are treated equally, there should be no conflicts with provi-
sions in international treaties on trade - although we recommend in any case suspending those provi-
sions that

stand in the way of a successful climate policy. It could happen that certain foreign manufacturers will
refuse to continue supplying the Swiss market. In any case, it is clear that climate impact assessments
should quickly gain a foothold in other countries as well, i.e. become an instrument of international
climate and social policy.

The argument that such an impact assessment would entail a great deal of bureaucracy is undoubtedly
true. But only with the help of such bureaucracy can it be ensured that the best possible progress in
climate policy can be made in each individual case. In view of the threat this bureaucracy is more than
justified. Moreover, it builds up knowledge and know-how that is of the highest value for the areas
and sectors concerned and for society as a whole.

Policy 1.7: Climate Impact Label for Products
and Services

Description

A climate impact label for non-food products is already possible today for some products and will, with
the introduction of the climate impact assessments, become possible for all. To enforce a climate im-
pact label for all non-food products sold in Switzerland a policy is needed. The targeted climate impact
label is of similar character as the well-known nutrition indications on all food products. The goal of
this policy would be to improve the transparency of the emission of each product, to sensitize and help
consumers to make educated choices and reduce their ecological footprint. It will further have an im-
pact on the companies by encouraging them to improve their processes to lower the climate impact
of their products.

For food products a separate label should be created as proposed in the chapter on agriculture.
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The climate impact label will be calculated based on the climate impact assessment (Policy 1.6). This
label will have a detailed part mentioning the CO2eq emitted by the production and transportation of
the final product as well as preceding production levels. Depending on the product type also further
important information could be included, for instance the use of water resources, the impact on de-
forestation or animal welfare aspects.

A clear labelling strategy should be established (e.g. good, average, bad, very bad with respective color
code) to facilitate the understanding for consumers and to underline when a product is climate dam-

aging.

For a product to be sold in Switzerland, a climate impact label will need to be present on the packaging.
However this obviously does not replace active measures to improve the climate compatibility of prod-
ucts.

Financing

Financing is needed only for the climate impact assessment which’s financing is described in the re-
spective policy (Policy 1.6).

Impact

Companies will be interested in buying or producing goods that produce small amounts of CO2eq to
make their product more attractive. This is especially because the consumers' awareness will rise sig-
nificantly. Competition between products depending on their CO2eq consumption will be enabled be-
cause the consumers have reliable information for the comparison of these goods. The result of such
a policy will be reduced competitiveness of climate-damaging products and companies encouraged to
reduce the climate impact of their products.

Social Compatibility

Prices will not be affected at first. Based on the climate impact labelling, a ban on climate damaging
products could be done. Moreover, pricing based on the climate impact could also be done but social
compatibility should be taken into consideration. The solution will be to tax “climate damaging prod-
ucts” and substitute other products to keep essential products affordable.

Questions and Uncertainties

e [t might be more difficult to calculate the climate impact of non-food products because they
do not have a clear list of ingredients, but it can be done by improving the life-cycle estimation.

e How can a carbon tax be implemented in a later stage? The carbon price should be higher than
200 CHF.-/ tones in order to make any significant difference in the price.

e The ideal system would actually be to have a carbon budget, but this is difficult to implement.

Policy 1.8: Replace Commercial Advertising
with Art and Education

Description Ban of Commercial Advertising from all Public Physical Spaces

In view of the threat posed by climate change, advertising and sponsoring in particular climate-dam-
aging products (e.g. flights, dairy products, cars etc.) and services but also in general are no longer
acceptable.
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For example, Switzerland has been subsidizing the advertisement of milk products for decades despite
its significant climate impact. Just as problematic is the omnipresent encouragement to consume more
and more. The consumerist society promoted by today's advertising campaigns is neither compatible
with our vision of a future based on more than material values nor with the target of reaching net zero
by 2030.

Therefore, commercial advertising will be banned from all public physical spaces (streets, train sta-
tions, public transports etc.). The advertising spaces freed up by this, should be used exclusively for
educational purposes and art.

In addition, an expert commission should be created to develop a model of an advertisement-free
internet and a clear plan to transition to it.

Impact

The permanent consumerist takeover of public spaces is reduced. This should alleviate the pull to seek
compensatory short-term satisfaction through consumption, which has climate-damaging effects.
Since advertising bans often come along with a general social transformation there is some uncertainty
about their specific impact. Research implies that only comprehensive bans, as proposed here, have a
relevant effect (Blecher 2008). The ban will not solve technological problems, but it can help to prevent
unnecessary emissions in a mid-term perspective. In the medium and long term, the most important
effect will be a reduction in consumerism and a shift of desire to other fields (time prosperity, new
care in dealing with goods and materials).

Financing

This measure leads to a reduction of the advertising income of the public sector, private companies
and state enterprises.

However, this enables considerable savings in marketing and advertising.

If financing is needed to achieve a just transition it can come from revenue of taxes suggested in other
chapters.

Social Compatibility

For some of the employees in marketing and advertising, programmes for a just transition are needed,
which are to be developed together with those concerned. This can be done by the ProGJ (see policy
9.1 in the chapter Economic and Political Structures).

Questions and Uncertainties

- The broader economic consequences of the reduction in consumption are not clear. The social
problems in forms of job loss created by this measure could be massive. This would then have
to be countered by other fundamental structural change.

- Many important services of today's society, particularly social media and media, are financed
only through advertisement. For these businesses an alternative business-model needs to be
developed.
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Policy 1.9: Climate Bank & Climate Agencies

Description

Note: The basis of a climate Bank/Climate Agency policy are clear targets and rules set in all the rele-
vant sectors to achieve GHG neutrality. The agency can then offer support by providing funding for
projects needed to adhere to these rules and targets.

Concrete Policy: A climate bank is created. The bank is public, i.e. it must be self-supporting in the long
term, but not profitable. This allows the financing costs, i.e. the interest on the loans, to be kept lower
than in the case of private banks.

The climate bank grants credits to Climate Agencies. They are also non-profit and public. Climate Agen-
cies are the general contractor for investments necessary to fulfill rules and targets described above
and/or generally improve the GHG footprint, e.g. new heating systems, solar systems and so on. Cus-
tomers of Climate Agencies are private households, companies, institutions and, if required, also public
bodies. While the Climate Bank regulates the financing through banking, the Climate Agency is respon-
sible for the practical implementation of the investments. Climate Agencies are competence centres,
who have technological, business, process and legal knowledge and know the networks of providers,
craftsmen and so on.

The public sector thus assumes the investments costs, which have so far been a major obstacle to the
substitution of sustainable technologies. Property owners are not forced to take advantage of the
agency's offer, but can also meet the requirements with their own investments.

A depreciation plan determines the annual depreciation of the investments. For example, a users' new
"energy bill" consists of annual amortization payments in the amount of the depreciation and interest
payments as well as the greatly reduced energy costs (e.g. to operate a heat pump). Due to the lon-
gevity of the measures implemented, these costs should be lower (and less fluctuating) than the costs
of fossil fuels.

The user of the new systems is not a debtor. He only pays for the use. The only condition is that, in the
event of the sale of the properties concerned, the Climate Agency is entitled to a part of the proceeds
in the amount of the remaining residual value of the investment. This amount corresponds to the in-
crease in value due to the investment. The users purchase the services of the facilities created by the
investment as energy contract partners. The contract to be concluded for this purpose is valid for the
lifetime of the plant. It is possible for the property owner to buy the system from the Climate Agency
at a later date at the then existing residual value. Likewise, the use can also be continued with a new
owner after the sale of a property, provided that the latter does not buy the system at the same time.

Financing

Money is not a scarce resource. Money is created when loans are granted (e.g. by opening a new credit
line). Credits are only granted to Climate Agencies. Climate Agencies’ debts are covered by real assets,
i.e. the real value of investments to households and companies. Depreciation generates the cash flows
with which the loan can be repaid. With the repayment, the balance sheet total of both the agency
and the bank is reduced again. So the crucial question for climate financing is not whether there is
enough money, but how the model and payment plan of an investment works. In short: for the oper-
ation of the system, there is no financing necessary, because the policy is credit-based.

The only need for the Climate Bank is to fulfill legal framework conditions such as equity ratios and
minimum reserves. While minimum reserves can be obtained via access to central bank reserves and
the interbank market, equity capital would have to be generated, for example, via a deposit from the
public sector.
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Impact

The reduction of greenhouse gas emissions to net zero by 2030 requires a comprehensive ecological
restructuring of energy production and consumption. Numerous technological solutions are available.
Solar energy, alternative heating systems and thermal insulation are either already competitive today
or will be in the foreseeable future. Their application often fails because of the high investment costs.
The high initial fixed costs are offset by savings that can only be realized over longer time horizons.
Demanding large investments from private households raises questions about the social compatibility
of climate protection.

With a credit based solution, the achievement of climate targets could be significantly accelerated.
There are no reasons for long transition periods and delays.

In the case of technologies where competitiveness is still lacking, even including the reduced risk due
to the absence of cost fluctuations, financing through the Climate Bank can also be combined with
subsidy contributions provided for in various areas of climate and energy policy.

Subsidies could also come into play when existing installations must be replaced for ecological reasons
a long time before they are depreciated, and cost-savings by new technologies cannot compensate for
an early depreciation.
The model not only massively accelerates ecological conversion, it also generates employment. In fact,
the bottleneck is the working force. So, there is a strong link to policy 1.1. (Moratorium on new infra-
structure until 2030).

Social Compatibility

With the system of a Climate Bank & Climate Agencies everybody has access to needed credits when
being obliged to invest in climate-friendly technologies — also households with low income, but having
their own house. Furthermore Climate Agencies unify the necessary competences to minimize the risk
of poorly planned or implemented infrastructures.

Because Climate Banks and Climate Agencies must be non profit Organisations, costs can be lower than
in a commercial setting, and there is no interest in selling oversized solutions.

Questions and Uncertainties

The risks for the Climate Bank are very low. Even if the owner of the properties should become insol-
vent, the agency is entitled to an amount corresponding to the current value of the investment when
the real assets are sold. A greater risk occurs when property prices generally fall sharply, so that the
sale yields insufficient income. This is a normal investment risk, which is very low thanks to the stand-
ard and relatively homogeneous investments required for ecological reconstruction.

If necessary, some legal frameworks may also need to be adapted. The following points should be
noted:

e Solarinstallations and heating systems can be distinguished from a property. This is not possi-
ble with thermal insulation. As soon as an installation is inseparably linked to a building, it
becomes part of the property, which means that the property owner also becomes the owner
of the investment. So that such energy-saving renovations can also be financed via the Climate
Bank, the appropriate legal adjustments must be made. This question is particularly important
when selling a building.

e Inthe event of a real estate crisis, in the case of a bankrupt mortgage debtor, on the one hand
the investment of the climate agency is included in the bankruptcy assets in addition to the
building. On the other hand, the owner will also be pursued by the Climate Agency for his debt
if he cannot pay the monthly instalments (depreciation + interest). This means that the Climate
Agency can also assert claims.
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Mobility

Vision

The idea of avoid, shift and improve should be in the center of a new understanding of traffic. The
most sustainable traffic is one that does not even exist. Less traffic is not a loss in quality of life; indeed
it has to be seen as a gain for the society, environment, climate and oneself. Less traffic does not imply
less mobility. The idea of striving for more and faster, is replaced by putting humans and quality of life
for all beings in the center. Switching to active forms of mobility has many positive effects besides a
reduction in GHG emissions - people are healthier, happier and it uses less space. Certainly, there is
little individual traffic that will also in the future have to rely on motorized forms of transport. For that

remaining individual and public motorized traffic, we envision a radical decarbonization and a more
efficient use.

People

By 2030 a drastic modal shift has taken place. Individual mobility highly decreased and the remaining
means of transport are fossil-free and decarbonized. A convenient, safe and fast network of pedestrian
routes, bike lanes and public transportation is developed on national and international scale. People
choose to walk or go by bike as often as possible. This will lead not only to a decrease in GHG-emissions,
but also to happier and healthier citizens. We imagine a sharp reduction in road traffic through differ-
ent means, like adaptations of the public space or more efficient use of cars. The business sector is
localized to reduce transport distance wherever possible and else acknowledges the vast potential and
advantages of digitalization and move from physical meetings to telephone and video conferences. In
many ways we already started to see the benefits of a decelerated life.

Specific needs are taken into account to ensure the diversity and characteristics of all regions: There is
no single solution, but an intelligent mix of the required means of transport. Technical solutions facili-
tate car sharing, and multi-modal use of means of transport. Transportation becomes a collectivized
public service and the era of private oversized cars is over. The remaining motorized means of trans-
portation are light and powered by renewable and sustainable energy sources. Car traffic was slowed
down on every level, which encourages people to travel less far. When still travelling long distances,
one travels by train, since that is faster or more convenient than motorized individual mobility. Fur-
thermore, people gain productive time, by being able to work or relax whilst being on the move and
not having to steer a car.

The full price for transportation will be paid by the people who are moving, including emerging costs
from possible environmental damage. This will lead to a decrease in traffic in general. There should be
no incentives that possibly cause more traffic. If public transport was free, people might be encouraged
to use it more or use public transport in the cities instead of biking or walking. Therefore, initiatives
such as lowering the price of public transportation or subsidized general abonnement are not included
in the policies. Nevertheless, social justice is an important issue and people who struggle financially
must be supported sufficiently in general in order to have a budget that allows them to buy regular
tickets for their journeys.

In air traffic, we imagine a massive reduction. Intra-European flights will be forbidden, and airlines do
not benefit from any kind of financial advantages (like tax cuts, etc.). Flights are replaced by trains or
technical solutions, such as video conferences and calls, whenever possible. The flights that are inevi-
table run on synthetic fuel, produced from renewable energy. When traveling to remote destinations,
people take trips of multiple weeks and make the most of the experience instead of taking weekend
trips.
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Cities

In Cities there will be almost no individually owned cars and City-Centers are mainly entirely car-free.
With a close-mesh net of public transport, including automated vehicles, bike and foot lanes, there is
in general no need for cars within cities for the transportation of passengers. These changes bring more
advantages than disadvantages. Imagine a city, where the only sound is children laughing while playing
in the streets and birds singing from trees, which could grow on all the space saved by reducing indi-
vidual motorized traffic. There will be air as clean as in the mountains, as combustion engines are
banned from ground transport. A prioritizing organization of public transport and its infrastructure and
semi-centralized localization of mobility-hubs at the outer boundaries of cities make intermodal mo-
bility possible.

Agglomeration

People conveniently use an efficient system of public transportation. Within walking or biking distance
or by public transit they reach a train station connecting them with their place of work or leisure. Fur-
thermore, commuting by bike is safer and often faster than by car, due to a better cycling path net-
work. Multimodal systems with hubs lead to an optimization of connections and more efficient trans-
portation. The roads used for cars are reduced to give more space to pedestrian, bike lines and public
transport.

Rural Areas

In rural areas, technical solutions smartly using digitalization can be the key to sustainable mobility.
Shared cars, small (maybe autonomous) busses are conveniently available on demand. With these
means of transport, people living in rural areas can reach a train station connecting them with their
place of work or leisure. Since mountain regions face specific challenges, and they should not be cut
off, using a car might be unavoidable in some cases. Those cars will be electrical, whenever possible
shared, and ride sharing should be introduced.

Travelling abroad

The number of trips is reduced, people choose closer destinations and take more time for travel. The
time efficiency is not the main driver but rather the minimization of the carbon impact of the travel.
Flights will no longer be preferably used, as the differences between the prices for travelling with dif-
ferent means of transport will reflect the differences in environmental impact, and alternatives are
sufficiently convenient. Hence, people will prefer the train or a public bus.

Leisure: The journey is part of the travel experience. Modest, socially and environmentally responsible
tourism will prevent mass tourism from spoiling global hot spots. Longer travels allow a deeper, more
meaningful and more personal engagement with other cultures and places. Short vacations are spent
close to home.

Business: The hectic air-commuter life is replaced by digital solutions. Instead of spending evenings at
security checks, one will be at home with family or friends.

Europe: Europe is connected by a vast network of railways; thus, all travel is carried out with trains.
Night train connections lead to more comfort, and convenience in travel. There are no flight connec-
tions between European cities, they are unnecessary.

Intercontinental: Overseas travel is seen as a once in a lifetime experience with sufficient time to stay

in the destination. Therefore, they are mostly taken by ship, since the trip there is seen as part of the
experience. Cross-ocean ship lines are re-opened with energy efficient decarbonized boats that are
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considered as means of transportation and not means of leisure. Leisure cruise ships are forbidden
due to their disastrous carbon emissions and impact on the sea biodiversity.

The challenges for cargo transportation are overcome by a change in consumption and a modal shift.

Consumption: The total tons of goods transported in Switzerland has been reduced, since people tend
to see value in quality rather than quantity and a shift in the consumer behavior is taking place to a
more sustainable use of goods. Goods will be produced long-lasting, durable and whenever possible
with local means. Therefore, people are more connected to the production of their goods. We are
satisfied without instant delivery and very limited products coming from the other side of the planet
or depending on raw materials from other continents. Consumption of locally produced goods is en-
couraged by policies that increase the price of goods coming from further abroad and labels with their
carbon impact on every product are implemented to raise awareness to the consumers. Over-con-
sumption is stopped, and people become aware of what they consume. A circular economy is estab-
lished through upcycling of goods, secondhand shopping, repair cafés, and by product design that
keeps the whole cycle in mind.

Modal Shift: By 2030, a drastic modal shift has taken place in the Swiss cargo sector. Rails become the
main mean of transportation in the conveyances of goods for medium and long distances. Central
sorting stations in cities connect rails, underground cargo routes and bikes are key points in the devel-
oped conveyances sector to make the system efficient. Railways are built to directly connect the fac-
tories and storing facilities with the railways. Cargo-bikes play an important role in transportation
within the cities. Bicycles are the most efficient and sustainable means of transport and in the future
their full potential will be used for the transportation of goods. With smart technologies and digitali-
zation, systems have evolved to create an interplay between bikes and trains. Furthermore, heavy
goods will be transported by electric or hydrogen and fuel cell powered trucks. Efficient systems and
specific policy measurements result in economically attractive conditions for decarbonized freight
transportations. Because of policy measures and rise of the fuel price, carbonized freight transporta-
tions are becoming economically disadvantageous.
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Current Situation

Ground Transport

Mobility continually changes due to lifestyles, new business models, and technological progress. Ag-
glomerations, rural, and urban areas demand different solutions, to ensure their access to the traffic
system (FOEN 2018). A well-functioning traffic system is the basis of our society. Over time the means
of transport have gotten faster. The passenger car has transformed modern life. It led seemingly to a
gain of reachability. No matter where one lives, places get accessible more easily. The increase in
speed, basically through the introduction of passenger cars and the acceleration of street-infrastruc-
ture - mainly from the 60ties up to today - as well as the improvement of railways’ supply, allows
people to get further in the same time. For many people in Switzerland today, living, working, leisure,
shopping, family, and friends often are wide apart. As the means of transportation got faster the travel
distances simply got longer but the time spent on mobility stayed constant (Knoflacher 2013). Spatial
planning has supported this trend. Small-scale, local structures are lost. The build-up of transport in-
frastructure is an essential driver of urban sprawl, between 1970 and 2017 the Swiss road network of
national roads almost increased by a factor of 3 (FSO 2018).

The implications are varied. The quality of stay in cities has lowered, as well as a sense of belonging.
The increase in speed has led to a decrease in quality of life. Beautiful town centers have become
dormitory towns.

While mobility has stayed the same, traffic has increased. Next to high emission rates, road traffic has
a negative impact on air quality, and high noise levels. Cities are clogged with traffic and air pollution.
We are facing a complex challenge that needs taking into consideration different aspects, finding rea-
sonable solutions that are tailored to different regions, and setting priorities consistently.

Mobility in Switzerland

Traffic is the area that accounts for the most significant share of total GHG emissions in Switzerland.
Of all inland emissions (international air transport excluded), traffic emits 32% of Switzerland's GHG
emissions (Frischknecht et al. 2019). That fact makes ground transportation an area of major concern.
In contrast to the sectors industry and building, the traffic sector has not shown decreasing numbers
of GHG emissions. Even though energy efficiency has risen, the increase in traffic volumes has over-
compensated this gain—the average kilometers driven by car increase every year (Akademien der
Wissenschaften Schweiz 2016). Moreover, the fleet of vehicles is increasing (FOEN 2018). Of the 32%
GHG emissions caused by traffic, 98% is due to road traffic ( BAFU 2019). That makes road traffic the
single largest source of GHG emissions in Switzerland.
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The average Swiss person covers a distance of 24'489
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A Comparison of Means of Transport

Life cycle assessments studies show comparable high
greenhouse gas emissions for all fossil energy oper-
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- motorisierte Zweirader
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offentl. Strassenverkehr

Eisenbahn

Quelle: BFS, ARE - Mikrozensus Mobilitat und Verkehr (MZMV)
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ated powertrain technologies and comparable low
greenhouse gas emissions for renewable energy
operated powertrains.

Figure 2-1: The difference in modal choice between age, gender, level of
urbanization, monthly income per household and language region.
Means of transport are: by foot, bicycle, bike, car, public transport (ex-
cluding trains), trains and others (BFS 2017).
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Emitted GHG per personkm by different means of transport in
Switzerland
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Figure 2-2: The emitted GHG emission per person-km [kgCO2-eq/pkm] in Switzerland compared between the different means
of transport. Included are the GHG emissions produced through the provided infrastructure, the production, and the operation
(including maintenance and disposal). Based on ESU-Database 2020. Electric vehicles were modeled with green power as
energy sources (ESU 2020).

Cost of Transportation

The Federal Office for Spatial Development presents precise numbers concerning costs and benefits of
traffic (FSO 2017b): In 2016, the external costs of mobility (air pollution, noise, GHG-emissions, acci-
dents) in Switzerland accounted for 13.3 billion (FSO 2017b). The transportation of people causes 81
% of external costs of traffic in Switzerland. Moreover, the ARE assigned % of the external climate-
costs by traffic to road transport (FSO 2017b).

However, it is unconscionable to fix a monetary cost for the effects of traffic. While accidents and noise
can be estimated, it is impossible to price the impacts of an emitted ton of GHG reasonably. Firstly,
how could we rate damages to human well-being and loss of life beyond reduced economic output?
(Stern 2016) Secondly, as the effects of climate change accelerate with every further emission, the
marginal cost of a ton GHG must increase as well. Furthermore, since climate change does not linearly
depend on the amount of CO2eq in the atmosphere, the cost of each ton CO2eq emitted is not con-
stant but increasing. Nevertheless, if there is a reasonable price for a ton of GHG emissions, it would
be the price for effectively removing and storing it for 10’000 years, including the risk of overshoot.

It is difficult to estimate the cost of emissions. But the relation between household income and the
expenses for public and private mobility are well known (Figure 3). Although road transport is respon-
sible for the majority of the external costs, it has become significantly cheaper in recent years. How-
ever, prices for public transportation have increased steadily. This means incentives are currently set
towards private mobility and against less emissions intense alternatives like public transport.
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Entwicklung der Konsumentenpreise fir OV und MIV im Vergleich zum Einkommen der Haushalte

Die Preise fir den 6ffentlichen Verkehr (OV) sind seit 2000 stdrker Preise fir den motorisierten Individualverkehr (MIV) weniger stark
gestiegen als das verfligbare Einkommen. Demgegeniiber haben die zugenommen und sind in den letzten Jahren sogar gesunken.
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Figure 2-3: Development of prices for public transport and private mobility, set in relation to the income of households. Since
2010, the trends of the different parameters are diverging (BFS 2018).

Parliamentary Procedural Requests

There had been several attempts to tackle the tremendous GHG emissions from the transport sector.
However, the federal council proposed the rejection of a recent request that would align swiss road
traffic laws with the Paris agreement (DETEC 2019). The board argued that it would propose long-term
goals to the parliament for the strategy after 2030. So far, the federal council neglected calls to Act-
Now and take responsibility in the current crisis, as he had set all goals for 2050. Moreover, a primary
goal of cost-benefits analysis conducted by the Swiss government in road infrastructure projects is a
reduction of the commuting time(DETEC 2019). In the past, a reduction of the commuting time resulted
in longer distances travelled by individuals and the actual time spent for mobility stayed constant
(Knoflacher 2013). Hence, an increase in traffic volume is promoted. At the present state, the govern-
ment rejected all attempts to substantially reduce traffic and tackle emission issues in the transport
sector. Although, the mobility sector is the key driver in missing the Swiss climate goals of 2020 (SRF).

Freight Transport

Figure 4 illustrates that nowadays, 19% more goods are transported on roads and rail in Switzerland
compared to the year 2000. The increase in commodities is predominantly carried by transportation
on roads (FSO 2019b). Since, the majority of the growth in the transport sector has taken place in the
private motorization division, the GHG emissions increased substantially.
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Goods transport performance by road and rail

Figure 2-4: The amount of goods trans-
Billion tonne-kilometres ported on roads and rails plotted over time.
30 On roads, domestic and foreign heavy vehi-
cle goods and domestic light vehicle goods
are represented. The graph does not include
the tare weight of containers into the
amount of goods transported on rails (FSO
2019c¢).
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Road database: domestic and foreign heavy goods vehicles, domestic light goods vehicles ported on the railway (FOEN 2018)
Rail: net tonne-kilometres (not including the tare weight of containers and goods vehicles
in combined transport) Consequently, the number of trucks

and delivery vehicles in Switzerland
Sources: FSO — Goods transport statistics (GTS), Public transport statistics (TP) ©Fs02019 g increasing drastically (60% in-

crease for delivery vehicles and a 41% increase for articulated trucks since 2000). The rise in delivery
vehicles (363,000 in 2017) can be strongly correlated to the enormous growth in the domestic
transport sector (nearly 5 percent increase in 2018) (FSO 2019c). Moreover, trends of the ARE refer-
ence scenarios (2015) consider growth of 37% in the tons of goods transported by 2040. Compared
with the population growth of 22% until 2045 (BFS 2015)this would lead to a substantial increase in
the transport volume per person. Furthermore, the ARE scenario suggests that the split between road
and rail transport will be nearly identical to the present, with road transports dominating the sector
by covering 84.2% of all conveyances. Thus, if nothing changes the transport sector will list a consider-
able rise of GHG emission.

Waterborne Transport

Traffic is not only caused by bringing people from A to B. The transportation of goods takes up a big
share in the traffic sector. Therefore, the way we consume and the journey our goods take plays a
crucial role in the discussion about the mobility sector. By only focussing on inland traffic, we do not
get the whole picture. Both travelling abroad and importing goods have to be included. Thus, water
transport has to be looked at next to air and land transport, even if on the first glance it seems to be
neglectable in a landlocked country like Switzerland. In our highly connected global society, it truely
can not be left aside. 90 percent of all goods consumed are being transported by ship (Delestrac 2016).
But transparency for consumers is missing. Finding out how far a product has traveled and what it
means environmentally and socially is not easy. Big ports are outside city centers and therefore invisi-
ble to the public. Today's cargo ships are bigger than the Titanic, and keep being bigger and bigger. The
economic incentives for producers support long transportation ways, regardless of the environmental
or social costs. Economically seen it is favourable to transport goods around the world, as long as
somewhere labour costs are so cheap that they outweigh what is needed to be spent on transporting
the goods to the country where they are consumed. The low transportation costs are only possible if
people are exploited (poor working conditions) and the environmental consequences are neglected
(and costs are not paid by consumers). The consequences of current shipping practices on nature and
humans are various: Inhumane working conditions lead to accidents with freight ships that lead to
leakage of fuel and as a consequence destroy maritime habitat and cause pollution - as laws and reg-
ulations of the country under which flag a ship is run are applicable, “western” environmental and
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social standards do not apply. Pumping ocean water in and out to stabilize the ship and the massive
noise level ships cause, have a drastic impact on the ecosystem ocean and the fish. Dirty fuel (residual
fuel, which is not allowed for cars) causes air pollution that leads to health issues for people living near
ports. For the customer ordering/buying a product it seems to be clean and simple: It takes a mouse
click and a few days waiting or going to a store and buying it cheap. In Switzerland 10% of imported
goods arrive by ship (FOC 2016). The most important (and practically the only) entry points are the
“Schweizerischen Rheinhafen” in Muttenz-Au (BL), Birsfelden (BL) and Kleinhiiningen (BS).

Just as convenient as it is to buy goods that have been produced far away, is to go on a cruise. Hopping
on a ship and enjoying two weeks of all inclusive travel on a floating hotel entertainment island. Ship
motors cause not only greenhouse gas emissions but other environmental impacts. A Swiss study
shows that the most important criteria in environmental friendly travelling are how the destination is
reached, the relation between travel distance and time spent in the destination as well as renouncing
environment damaging activities such as cruises (Blsser, Stucki, and Jungbluth 2010).

Summing up, the transport sector accounts for 27 percent, international shipping accounts for 2 per-
cent of all global GHG-emissions (FOEN 2018). The International Maritime Organization has recently
updated its own estimate and has found that international maritime activity emitted a total of 1,120
Mt of CO2 — more than twice the IEA estimate for 2005 (IMO) and more than emission produces by
global aviation industry (Marine transport and CO2 emissions)

Beside GHG-emission, shipping also contributes to climate change by emitting “black carbon” pro-
duced by combustion of heavy fuel oil. Black carbon accounts for 21% of CO2eq emission from ships,
making it the second most important driver of shipping’s climate impacts after carbon dioxide. No
regulations are controlling these black carbon emissions (Transport and environment, 2020).

Moreover, another aspect of which shipping impacts climate change is the by transporting living or-
ganisms (though ballast water taking up to stabilize the boat) from different ecosystem creating inva-
sive species that are responsible for destroying marine ecosystems and threaten the life of endangered
species. Shipping accounts for 60-90 % of the introduction of exotic species into new territories
(Sardain, Sardain, and Leung 2019) and approximately 42 of threatened or endangered species are at
high risk due to invasive species (The National Wildlife Federation 2020). Another aspect that is threat-
ening for marine wildlife is the low frequencies emitted by the freighters, they are causing severe ear-
ring defects, communication problems and difficulties to orient themselves (Southall et al. 2017).

Even if the share of shipping is globally seen not the biggest, and in Switzerland's CO2-emission analysis
transport by ship is even only mentioned in the category “others” (IEA, n.d.), it is a sector that has a
lot of potential for improvement and needs to be taken in consideration not only for this fact but as it
has various other negative environmental and social impacts and can be assumed to increase in the
future.
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Figure 2-5: World Seaborne trade carried by container ships from 1980 to 2017 (in millions tonnes loaded). Statistica 2020.
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Aviation

Airplanes are the means of transportation with the highest emissions per passenger kilometer (see
Figure 2-6 below) and an extreme intensity of emissions per time unit. Moreover, airplanes do not
“only” have CO2 emissions, in addition they also produce non-CO2 emissions which may have similar
heating effects than CO2 emission. With multiple passengers per car, an electric car or even a bus or
train, the emissions are much lower. Moreover, by being much faster, air travel gives people the option
to travel longer distances than they would by car and so considerably increase their travel-related
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Figure 2-6: Global warming potential per passenger kilometer for planes, cars, coaches and trains (Jungbluth and Meili 2018).
The BBC reported comparable statistics (Timperley 2020).
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Aviation in Switzerland:

The aviation sector is growing faster than any other sector in mobility (see Figure 2-7). About a third
of the distance is traveled by airplane, 8’986 km of 24’849 km to be exact (FSO 2019d). Aviation leads
to climate change through two different pathways. One pathway is through the emission of carbon
dioxide from fossil fuel combustion. In Switzerland, at least about 12% of CO2 emissions are from avi-
ation, worldwide only 2-2.5% (BAZL, n.d.)(Die Bundesversammlung 2019a). The second pathway is
from short-lived greenhouse gases - primarily water and particles — coming from high altitude combus-
tion. These can combine to form persistent contrails, which may have a significant warming effect.
There are, however, great uncertainties when it comes to analyzing the impact of non-CO2-factors of
aviation, which makes it difficult to quantify the total impact of airplanes on the climate. In 2015, the
WWEF attributed to aviation 18% of climate warming effects in Switzerland (WWF, n.d.).

Passenger transport is growing faster
than the population
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Figure 2-7: Growth Flight Passengers (FSO 2019d). The number of flight passengers has grown by over 60% in the last two
decades, much more than the population and other modes of transport have increased. The decrease in aviation from 2000-
2003 was due to the 09/11 attacks.

In 2018, aviation fuel made up 9.7% of Swiss energy consumption, a total of 1’858’000 tons aviation
fuel (SFOE 2020), resulting in 5.74 million tons CO2 annually, on average, about 0.8 tons per person
(Die Bundesversammlung 2019a). This has to be compared with the total current emissions of 5 tons
per citizen (not including imports, which are adding another 6 tons), and the federal target of 1 to 1.5
tons per person by 2050 (FOEN 2018). As a reference, an economy return flight to New York produces
about 2 tons CO2 (myclimate, n.d.).

In 2018, 77% of air passengers had destinations in Europe (FSO 2019d); the most prominent reasons
are fast travel time and convenience (FSO 2019d). Hence, very often people choose flights over alter-
natives, even if they are available. Swiss citizens take about 0.8 trips a year, split into 0.1 for work and
0.7 for leisure/holidays. People with higher income fly much more than poorer people (FSO 2019d),
meaning privileged people cause much more harm with their lifestyle than the rest of the population.

Technological Options

At the moment, there are very limited technical possibilities for making flying carbon dioxide neutral.
Due to its high energy density, kerosene will probably continue to be the primary energy source for
aviation. Since electrical batteries are too heavy and biofuels cause additional problems such as land
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conflicts and deforestation as well as hydrogen fuel cells use too much space in airplanes. Synthetic
fuels made from renewable energy is the most promising option for the next decades. However, it is a
technology that has to be still tested and implemented in the coming decades. One of the biggest
global challenges will be to produce enough surplus renewable energy to synthesize such fuel. It is
unlikely that significant quantities of synthetic fuel would be produced in Switzerland, due to relatively
weak solar and wind resources, and issues of land availability.

Change in Consumer Behavior

Flying has become very affordable. While it used to be a privilege, flying is now seen as a necessity to
maintain a particular lifestyle. The decreased cost of flights in the past decades, triggered a significant
increase in flights for leisure as well as jobs requiring flying multiple times per week. A deep change in
the consumer behavior will be needed to achieve the goal of net-zero CO2 emission by 2030.

The reasons for aviation’s low cost are its speed -- which reduces labor and capital costs per passenger
kilometer -- and its efficient infrastructure requirements relative to ground transportation, for which
road and rail networks need to be built and maintained. Moreover, flying benefits from fiscal exemp-
tions and other indirect subsidies. The long-term goal is to make aviation clean. In the meantime, there
is a need to drastically reduce aviation and long-distance transportation in general.
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Policy Measures: Ground
Transport

Policy 2.1: Re-Prioritization of the Traffic
System

An adjustment of Art. 88 in the federal constitution accompanied by the establishment of local plan-
ning processes should be established by 2021 in order to ensure pedestrians and cyclists will get the
infrastructure they need to move safely and fast.

Description

The most sustainable ways of transport are walking and biking. Even if just in 2018 article 88
(Schweizerische Eidgenossenschaft 2016) was adjusted in favor of cyclists, it does not at all go far
enough. It is crucial to have a network of safe, fast and direct connections on national, cantonal and
communal levels for both pedestrians and cyclists. Today the car is often first in planning. First comes
the road, then the space left is divided amongst pedestrians and cyclists.

The constitution should ensure that there is a re-prioritization in planning for the traffic carriers as
following: 1. pedestrians, 2. bike, 3. public transport, 4. rail, 5. road, 6. air. An adjustment of article 88
(Foot, hiking and bicycle paths) supports a development so that cycling and walking will be given the
value it deserves. Such a change needs to be binding not only on national, but on cantonal and com-
munal level. The above mentioned prioritization should be the basis of all projects (construction site,
reinstatement work, new construction, crossroads, traffic lights, traffic concepts, traffic space design).
The process needs to be adjusted to local needs and include the specific needs of the people.

Besides framing a change on a high level, locally adjusted solutions are crucial in order to make change
happen. By realizing local planning processes on communal level, traffic space should be redesigned
to spaces of living for humans. As each commune, each city is different there is no single solution that
can be adapted anywhere. Not regarding how to design the process, nor what needs to be done. The
above described re-prioritization may serve as a guideline. Furthermore, all political and legal frame-
works and programs treating traffic (Cantonal constitutions, municipal constitutions, federal sectoral
plans, cantonal/communal structure plans, mission statements, projects) need to be adjusted towards
a re-prioritization of traffic modes.

Financing

The National Roads and Agglomeration Fund (NAF/FORTA/FOSTRA) will be adjusted as suggested in
policy “Freezing federal road capacity”. Money no longer used for building road capacities for motor-
ized individual traffic, will partly be used in order to finance a safe, fast and direct network for pedes-
trians and cyclists.

Impact

A re-prioritization of the traffic carriers is necessary on all levels: in cities, neighborhoods, single streets
and so on. Thereby quality of stay and quality of living can be increased tremendously. By re-allocating
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space that has been taken up by cars, and making it available to people, new livable city centers, neigh-
borhoods and residential areas are developed. It can be expected that people tend to stay in their
surroundings more often and satisfy more of their needs within their close surroundings. The energy
demand for and the impact of mobility will decrease. Cycling and walking will be safer and more at-
tractive. People will switch to these modes of transport.

Social Compatibility

Changing mobility habits are favorable for everyone. To name some examples: On an individual level,
more physical movement leads to healthier and happier people, as well as lower health care costs. An
increase in the quality of stay leads to busy streets and enlivened cities and therefore is also good and
favorable for local businesses. Neighborhoods with more public, more green space and slower forms
of mobility are safer for children and are inviting to relax.

Policy 2.2:Reallocation of Existing
Infrastructure

The introduction of a legal regulation on cantonal and communal level to reallocate 50 percent of the
existing infrastructure for private cars in public spaces to pedestrians, cyclists and public transport and
car sharing until 2030, should lead to a traffic revolution.

Description

Rolling and standing motorized individual traffic uses a lot of space. Imagine a person walking around
carrying a wooden frame of the size of a car. Silly, no? Often people sit alone in their car, claiming a
ridiculous amount of space for themselves. Naturally. Cyclists often do not have separate lanes to com-
fortably ride from A to B. Pedestrians wait at crossroads and face high curbstones with a walking frame
or pushchairs. Here and there you find a tree, or some square meters of lawn in cities. Green spaces
are rare. During rush hour public busses queue in line with private cars. Kids play between parked cars.
By introducing a legal regulation that obliges communities and cantons to reallocate space, this could
be changed. The goal is:

e Elimination of legal obligations for building parking-space.

e Introduction of the principle of equidistance (distance to reach a private car, needs to be no
shorter than to public transportation).

e Less space for motorized individual traffic, more space for foot, bike and public transport.

e More green space, recreational space, public space.

e Separate lanes for bikes, public transport (also on highways), car sharing.

e Provide charging infrastructure for e-mobility (bikes and cars).

Central car parking facilities, replace scattered parking spaces taking up public space.

e Parking spaces for motorized traffic are charged everywhere, always from the first minute on.
e Covered and sufficient parking facilities for bikes are provided.
e And more.

Financing

Expected costs are moderate, as the principle is not to build more and new infrastructure but reuse
the existing one.

Impact
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A new mobility is possible. The basis will be laid for a green mobility. People are being expected to
switch to other forms of mobility. Cars parked further from home (exception for people with limited
mobility) will induce an increase in use of public transport but reducing convenience of having car parks
right in front of our place compared to public transports that often require a few minutes walking.
Living areas will be liberated from parked cars and traffic. Traffic caused from seeking a parking lot will
be eliminated. Thus, in densely populated areas this will lead to more space for people and a higher
quality of life.

Social Compatibility

The elimination of the dominance of the car in all areas of our lives leads to new qualities. Kids can
play safely in the streets, people meet outdoors. People reclaim the streets.

Policy 2.3: Introduction of a New Smart
Multimodality for People and Cargo

Two key offers can lower the barriers to switch from the private car to a way of combining different
means of transport in the best way possible. The introduction of a hub-system all over Switzerland and
a close-mesh of car- and bike-sharing offers, make it easy to change. In freight transport the introduc-
tion of hub-systems will supersede road transport.

Description

Public transportation is already today more convenient than driving a car - on certain routes. Indeed it
is often not faster or cheaper. The variety of different means of transport should be utilized, in order
to always use the best option climate wise and at the same time increase passenger comfort to facili-
tate switching. Mobility will be seen as a whole, and offered as public service. Owning a private car is
no longer necessary. By introducing a close-mesh offer of car-sharing possibilities, it is more conven-
ient to share and it is cheaper than owning a private car. The advantages of digitalization can be used
in a smart way, in order to make sharing more easy.

Today there is more or less a net of roads/ways for each mode of transport. There are roads for cars,
lanes for busses, ways for pedestrians, lanes for bicycles, tracks for trains. These systems are mostly
planned besides each other. If the different modes of transport would no longer be taken each on its
own, but seen interrelated, each one could be used there where it makes most sense. Cars are of little
use within a city, but might be the best choice for remote places. A hub-system would allow people to
switch from one to the other mode of transport easily, and always use the one that is the smartest
choice. A journey must not be made with one single mode of transport, but switching between is easily
possible. Following preconditions are necessary for a functioning hub-system and support multi-mo-
dality:

e Compatibility of public transport and bike: There needs to be attractive and enough offers to
transport the bike with public bus, or train.

e Smart use of Digitalization: Use of booking systems, apps to reduce climate impact: e.g. bus on
demand/reservation.

e |nternational connection: Switzerland is no island. One needs to think mobility across borders.
There need to be connection points to neighboring countries.

e (Cargo sorting stations and direct railway access: What applies for people, applies for cargo. It
needs to be reloaded: from road to rail / from road to bike (inner city). Infrastructure to con-
nect central sorting and storage factories to railway network.

84



Mobility

e Parkinginfrastructure: Parking outside city centers with rental bike stations/ access to railway.

Sharing needs to be more attractive than owning. The private car slowly loses importance for younger
generations. The convenience of using and owning a private car needs to be reduced, as this comfort
for one person today comes at the cost of the society as a whole. Where a car still makes more sense,
than keeping up capacities of public transport that are not utilized efficiently, car-sharing is key. These
offers need to be placed at sparsely populated areas where few people live and at hub-stations. In
urban areas foot, bike and public transport are favorable. Moreover cargo bikes have a great potential,
when it comes to short distances that need to be covered transporting for example groceries or kids.
However not everybody needs to own a cargo bike. The availability of a cargo bike sometimes renders
the use of a car unnecessary. The same applies for bikes in general. There is big potential especially in
urban areas to complement public transport with an attractive bike sharing offer. In order to foster
(cargo-)bike-/ and car-sharing and introduce it at the right spot the following preconditions need to be
given:

Car-sharing

e Close-mesh offer: The offer needs to be big enough in order to be more attractive than a pri-
vate car. For a transition phase cars can be placed within cities. In the Long term, shared cars
should also be banned from the city centers and be placed where it makes most sense to have
a flexible offer. Either there are fixed stations, or a free flow system combined with an app,
showing where the next available car is.

e Important role in mountain regions: The private car often seems indispensable in mountain
regions. Especially in mountain villages car-sharing this could be a smart way to reach public
transport and simply switch at the next station. This offer needs to be supported in the form
of a public service.

e Framework: This system needs to be set in place by communities, cities and cantons. Private
public partnerships are an option, especially energy suppliers (synergy peaks energy supply
and demand, combined with the storage in e-vessels).

Cargo-bike-sharing
e Lower entry-barriers: The offer needs to be visible, handy and known. People have to get used
to cargo bikes. It might take offers for free trials, or even guided courses.
e Easy-access: Cargo-bikes need to be placed where they are needed. This can be near shopping
facilities or where many families live.

Bike-sharing
o  Where thereis little or a lot of public transport: Bike sharing can be useful either in dense areas
(cities) to complement the offer of public transport, or where there is little offer of public
transport (remote, mountain areas).

Financing

User pays principle.

Impact

A different mobility culture is being fostered. Cars are less frequently privately owned and are shared
effectively or replaced by bikes or cargo-bikes (Less cars, lower use of space). Moreover, smart multi-
modality results in less GHG intense forms of transportation for commuting, leisure and goods.
Social Compatibility

Maintenance is divided (less time per user, than private car/bike) meaning more free time per person.
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Policy 2.4:Car-Free Cities

From 2025 all major cities in Switzerland are car-free. The already existing offer of public transport in
the city and the proximity of everything allows it to cover all mobility needs by foot, bike and public
transportation. The distribution of goods will largely be handled by cargo bikes.

Description

Individual motorized traffic should be banned from cities' urban areas. Alternatives (foot, bike, public
transport) taking less space for traffic and leaving more space for life, take over. Motorized traffic is
only applied for the exceptions of supplies for the population and businesses, keeping up public ser-
vices, public transportation, as well as mobility for people with disabilities. Communal constitutions
need to be adjusted accordingly. Whilst the public transportation for people in many cities already is
on a high level, the system for a non-motorized distribution of goods needs to be expanded. Cargo
bikes play an important role. Today trucks and delivery vans drive right into the city. In the vision of a
car free city, all goods possible are reloaded at hubs at the city border. These hubs ideally are also
connected to the railway system. Trucks and trains are unloaded there, the goods are loaded onto
cargo bikes, which overtake the fine distribution within the city.

Imagine a city that is no longer built around streets for cars, but built for humans: Clean air, little noise,
save surroundings, a space where humans meet.

Financing

No financing required.

Impact

Space is being reclaimed by the people. New utilizations of the space are open for collaborative pro-
cesses.

Cities will be safer for bikes and pedestrians.

Increase in air quality and sound pollution leading to higher quality of life.

Social Compatibility

Quality of life for inhabitants and quality of stay for visitors in cities increases tremendously. Exceptions
(e.g. for people with disabilities) allow everyone to participate.

Policy 2.5: Suspension of Federal Road
Construction

In the chapter cross-sectoral policies a moratorium on new infrastructure until 2030 is being proposed
(see Policy 1.1). This general moratorium on new infrastructure includes buildings and roads and tar-
gets the emissions from construction work. A suspension of federal road construction for motorized
individual traffic, would also break the vicious cycle of more roads leading to more traffic. The estab-
lishment of a suspension of federal road construction (including new motorway junctions) by 2021 in
the federal constitution by an adjustment of Art. 83, is therefore an important step that needs to be
established as soon as possible.
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Description

The motorized traffic leads to more than 30 percent of total GHG emissions in Switzerland (FSO 2018).
Traffic showed an increase in the past and can be expected to increase strongly in the future if nothing
changes. The increase in traffic cannot simply be explained by population growth. Numbers show that
traffic grows stronger than population (FSO 2018). Especially on federal roads (DETEC 2018). Current
federal politics foster an expansion of road capacities. The problem: More roads lead to more traffic.
Motorized individual traffic has more than quintupled since 1960. Meeting that fact by building new
roads and increasing capacities is a vicious cycle. Therefore, financing for planning and extension of
federal roads through the National Roads and Agglomeration Fund (NAF/FORTA/FOSTRA) should be
suspended immediately. A reassessment and adjustment of the STEP (Strategisches Entwicklungspro-
gramm Nationalstrassen) is necessary.

Financing

The NAF/FORTA/FOSTRA was established in 2017, in order to secure financing for maintenance, exten-
sion and elimination of traffic bottlenecks of federal roads, as well as supporting projects such as new
tram lines and pedestrian and bicycle lanes. In total 3 billion CHF are available. Maintenance will be
even more expensive than included in the budget. A big share of this money will not be used for the
initial purpose, if a suspension of federal road construction is being decided, therefore it could be in-
vested in climate-conscious forms of mobility (see policy “Improve capacity for walking and biking” and
“Introduction of foot-/ and bike tax release”) and projects for noise remediation.

Impact

A suspension of federal road construction leads directly to a decrease in GHG emissions (road con-
struction, which is CO2-intense, will not be done), in the long run a switch to more climate-friendly
forms of traffic can be expected. The most important impacts are in fact that the growth of supply
driven traffic (infrastructural induced traffic) as well as further soil sealing and the loss of green space
can be avoided.

Social Compatibility

There is a positive overall effect on quality of life (noise, air quality) to be expected, of which all people
and especially residents near roads profit.

People working on road work might face higher unemployment rate, therefore accompanying
measures will be taken to facilitate professional reintegration. These measures are described in the
chapter on economic and political structures (see Policy 9.1).

Policy 2.6: Prohibition on the Sale of Fossil
Vehicle Fuel and Fossil Electricity

The sale of fossil vehicle fuels and fossil electricity will be prohibited by 2030. This policy assures that
only renewable energy will be used in mobility and provides an additional incentive for people to avoid
purchasing new ICE vehicles prior to 2025.

Description

A prohibition on the sale of fossil-based light vehicle fuels will aid the decarbonization of road traffic
and support the transition to electric cars. The ban of fossil electricity assures that electric mobility will
be fueled exclusively with renewable energies. Thus, the CO2 intensity of electric vehicles will be
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reduced drastically (PSI, 2018). As we describe in Policy 2.7, sales of new ICE vehicles will cease in 2025.
Five years later, a prohibition on the sale of fossil fuel will go into effect.

For heavy vehicles and industrial and agricultural vehicles, there are no technological alternatives to
liquid fuels yet. Thus, waste based as well as biofuels and synthetic fuels from renewable energy
sources that have proved at least a 50% reduction on GHG, will be used for such vehicles. This is an
interim solution until other technologies such as hydrogen-powered or heavy BEV that achieve higher
GHG reductions are available on the market. We expect that the price of the fuels for the interim so-
lution will raise the demand and speed up the development of these better alternatives (hydrogen and
BE).

The result of this policy will provide an additional incentive for people to avoid purchasing new ICE
vehicles before 2025. It will also result in an accelerated retirement of ICE vehicles still on the road in
2029. It can be predicted that the cost of non-biogenic synthetic fuels (from renewable energy sources)
will be quite high, making it unattractive. Hence, an innovation friendly competition of different power-
train and energy carrier technologies is established.

Financing

Renewable energy has a higher price than fossil energy. Thus, to manage the shift from fossil to re-
newable energy in the mobility sector, the stakeholder may for example use levies on their fossil fuel
or electricity to subsidize renewable energy. Therefore, mobility will become more expansive.

Impact

This policy will accelerate the transition to electric cars and fossil-free fuels. Moreover, the transport
sector has to become more efficient and find alternative transportation systems than heavy vehicles,
since these fuels will be more expensive. Furthermore, with the shift towards renewable energies,
more than 70% of the CO2 emissions are reduced.

Social Compatibility

It is expected that the acceptance for a shift from fossil to renewable energy in the mobility sector is
high, because the pure energy costs are low, and the individual mobility or specific applications are not
prohibited. Only CO2 emissions are prohibited.

However, the accelerated phase-out of ICE vehicles will have a negative consequence for people pur-
chasing new ICE vehicles in the final years they are available. However, by announcing this in 2021, the
effects will be mitigated, as it will allow car buyers to avoid this consequence by purchasing a BE vehicle
even as ICE vehicles are available. The ICE cars bought before the policy is put in place will have to run
on alternative fuels beyond 2030.

Questions and Uncertainties

The synthetic fuels for heavy vehicles need to be produced from renewable energy sources. Moreover,
the factories to produce synthetic fuels still have to be built and further developed.
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Policy 2.7: Prohibition on the Sale of New
Internal Combustion Engine Vehicles

In Switzerland, by 2025, light vehicles (weighing less than 3.5t) with internal combustion engines (ICE)
will be banned from the market. It will be prohibited to sell new vehicles with ICE. Heavy vehicles
(>3.5t) with ICE will be banned by 2030, supported by an interim quota system starting in 2025.

Description

The sale of new internal combustion engines, including hybrid electric (HEV), plug-hybrid electric
(PHEV) light vehicles and buses with ICE, will be prohibited. This policy is going into effect in 2025; this
would match the timing of a similar sales prohibition in Norway and allows for further market devel-
opments of battery electric vehicles (BEV) in the next five years. Nowadays, BE vehicles already cost
only slightly more than comparably equipped gasoline cars, with total ownership costs that are already
lower. The high-speed charging network is being rapidly developed, making it currently possible, for
example, to drive from Zurich to Geneva, take a half-hour break, and return to Zurich.

In contrast, 2025 is probably too soon to mandate an end to the sale of heavy diesel vehicles, first
because the market for electric local heavy vehicles has developed more slowly. Second, for heavy
long-distance vehicles, there is still technological uncertainty concerning choices between batteries,
fuel cells, and overhead wires, since the sector has to date developed far more slowly. For these rea-
sons, the technology prohibition on new heavy ICE vehicles should go into effect in 2030, rather than
2025 as with light vehicles. Because 2030 may be too far in the future to stimulate immediate invest-
ment, it should be supplemented with an interim quota. Starting in 2025, each company selling heavy
vehicles would have to sell at least 10% of those vehicles that are either battery-electric or hydrogen-
powered. The quota would rise by 10% each year, reaching 50% by 2029, and then jump to 100% in
2030.

Financing

This policy leads to low-costs for the government. The consumers need to put up with higher vehicle
prices. However, the combined sale, operating, and repair costs of BE are already lower than for ICE
cars.

Impact

Passenger cars are responsible for 75% of the domestic CO2 emissions of the mobility sector. On aver-
age, passenger cars in Switzerland will be exported or turned into scrap after 14 or 15 years of driving.
Hence, after this period, the vehicle fleet will be mostly renewed. Moreover, a functioning circular
economy for batteries and vehicles must be established by 2030.

Social Compatibility

The most substantial current barrier to electric car diffusion turns out to be the limited availability of
overnight residential charging. People who rent their parking space, or park their car on the street,
face a significant convenience barrier, and so far have been extremely reluctant to purchase electric
vehicles (Marc A. Melliger, Vliet, and Liimatainen 2018). However, with less ICE on the roads, traffic
noise will be substantially reduced and promotes the quality of life.
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Policy 2.8: Prohibition of Heavy and
Overpowered Passenger Cars

Reduce the number of large SUVs and overpowered passenger cars by limiting curb weight and maxi-
mum power to values of 1.5t and 100kW.

Description

Progress in fuel consumption of passenger cars often is at least partly compensated by heavier vehicles
with more powerful powertrains. Moreover, comparing the new registered Swiss and European vehicle
fleets, we see a difference in 20% standard CO2 emissions. This gap reflects the more reasonable mo-
torization of European passenger cars. To stop this development, curb weight and maximum power of
passenger cars in Switzerland will be limited to reasonable values, e.g. 1.5 t and 100 kW. This still allows
companies to build mid-size passenger cars, family vans but reduces the number of large SUVs. Such
vehicles should only be allowed with a special permission and a corresponding additional CO2 reduc-
tion measure.

Impact

The amount of gCO2/km of newly purchased cars in Switzerland will be substantially reduced.

Social Compatibility

Since, mid-size passenger cars and family vans can still be built there are no restrictions for bigger cars
if needed

Policy 2.9: Implementation of an
Environmental Steering Levy and Road-Use
Tax

The current gasoline and diesel tax will be supplemented by a road-use-tax. Annually, this tax will be
levied individually, based on vehicle weight and kilometers driven.

Description

Currently, taxes on gasoline and diesel fuel provide the funds for road construction and maintenance,
whereas electric vehicles pay virtually no tax. There will be a major revenue shortfall with the switch
to electric mobility.

Hence, we propose a road-use tax, based on vehicle weight and kilometers driven per year, and phased
in over five years, from 2022 to 2027. It is to be collected each year and enforced through the regular
vehicle inspections for both electric and the remaining ICE vehicles. To match an adequate cost of car
driving, the tax should be based on the cost of building and maintaining road infrastructure (which will
significantly decrease due to the moratorium on infrastructure (Policy 1.1), suspension of federal road
construction (Policy 2.5) and a general shift in transportation) and the external costs of driving an elec-
tric vehicle, i.e. from the particulate matter coming from tire wear, and from added congestion. The
Swiss Federal Office for the Environment will assess these costs.
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On top of the road-use tax, an environmental steering levy would be raised, for fossil-based gasoline
and diesel vehicles (including boats and ships). This environmental steering levy is intended to aid in
this transition and set a monetary incentive to reduce fossil fuel usage. The price of the steering levy
is aligned with the cross-sectoral GHG pricing (see Policy 1.2). Hence, in 2021 the price will be at around
CHF 120 per ton emitted CO2eq and will then increase gradually by CHF 45 per year to reach CHF 525
in 2030.

One additional benefit of the road-use tax is that it will avoid the so-called “fueling-tourism”, whereby
Swiss drivers go to neighboring countries to fill their tanks. Fuel prices will be comparable, since the
proposed environmental tax will at most match the road-tax on fuels in neighboring countries, remov-
ing the incentive to cross the border for fuel.

Financing

The road-use tax will fund the maintenance of the road network, in continuation with the current gas-
oline tax. The revenues of the environmental steering levy will be used to finance other climate miti-
gation measures or be redistributed to the population and the economy. Regions would receive differ-
ent sums, depending on their potential for adaptation. Hence, rural and mountainous areas would
receive higher rebates (Filippini and Heimsch 2015).

Impact

An environmental tax on its own is likely to do little to halt the growth in light vehicle use, as we know
that demand is highly inelastic (Havranek, Irsova, and Janda 2012). Therefore, the tax is supplemented
by other policies making the alternatives to light vehicles use even more attractive than they are now.

Social Compatibility

Anyone driving an ICE is affected by this policy. Moreover, people living in rural regions and in the alps
are substantially affected, since there are less alternatives to substitute cars (Filippini and Heimsch
2015).

Policy 2.10: Decrease the Number of Home
Delivery Services and Switch to Bikes

Description

Between 2000 and 2018, the number of motorized delivery vehicles has increased by 65%. In compar-
ison, the number of heavy trucks has decreased by 2% (FSO 2018). The main reasons for the growth in
delivery vehicles are an increase in home delivery and the low taxes for these vehicles. In order to limit
the number of delivery vehicles, we suggest applying LSVA and PSVA (Heavy vehicle charges) not only
to heavy vehicles but to all motorized delivery vehicles.

Moreover, we introduce a fixed delivery tax of 15 CHF for each consignment. This policy will decrease
the number of consignments and encourage group distributions. Furthermore, this policy tackles single
article deliveries and unnecessary consumption, if free delivery after a certain price is the case. How-
ever, companies are freed from this tax, if they deliver goods by bike and partially freed if they deliver
with alternative GHG neutral means of transport.
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Financing

The revenues should be used for other policies such as improving public transport or subventions for
GHG free delivery services.

Impact

This policy will reduce the number of deliveries and encourage grouping deliveries. It will discourage
single item orders. Furthermore, it will encourage customers and companies to group the deliveries
and not send article per article. This will reduce the overall traffic and pollution created by delivery
vehicles that have been drastically increasing in the past years.

Policy 2.11: Limitation of Commuter
Deduction

A reduction of the commuter deduction (dt. Pendlerabzug) to a maximum of 2000 Swiss Francs coupled
with a faveolization of foot and bike by 2022, as a clear sign that commuting in general but especially
by private car will be less fostered.

Description

In 2017 52% of all commuters in Switzerland have been using a private car (31% public transport, 15%
bike or foot) (FSO 2019b). The choice of where to work and where to live is a personal one, influenced
by personal preferences but also the affordability of housing, tax levels and reachability of working
place. Wrong incentives need to be removed. The cost of mobility is assumed to play a role regarding
the choice of how far to live from work for some people. Keeping the current situation on the apart-
ment renting market in mind (high prices in city centers), people with low income face lower flexibility
in terms of choosing where to live. Some can simply not afford, living e.g. in city centers. This problem
needs to be tackled (see social compatibility).

Swiss people said yes to “FABI” (dt. Finanzierung und Ausbau der Bahninfrastruktur), this led to a lim-
itation of tax deduction for commuting. Since 2016 there is a limitation at 3000 CHF of costs to plead
in the tax declaration concerning federal tax. The regulations in the cantons vary strongly. This was a
first step, but it does not go far enough. As a basic principle all incentives for a spatial separation of
work and life need to be eliminated. From 2022 on the commuter deduction will be limited to a maxi-
mum of 2000 Swiss Francs per person and year in federal and cantonal tax. A general deduction of
1000 Swiss Francs can be made anyhow, another 1000 Swiss Francs can only be deducted if at least 80
percent of the ways to and from work have been by foot or bike. Walking and biking are climate-wise
the most favorable ways of transport. The introduction of an additional deduction of 1000 CHF sup-
ports a climate-conscious choice for the journey to and from work. In order to claim this deduction a
standardized confirmation of the employer confirming that the employee has at least 80% of the time
chosen to walk or bike to work, is sufficient.

Financing

There will be a significant amount of additional tax revenues as overall less commuter deduction can
be claimed. Tax revenues from people with high incomes, which will be used in order to support people
with low income using public transportation (see social compatibility).

Impact

People living closer to where they work are rewarded, as well as the ones using foot or bike. Long ways
to work will no longer be subsidized. Wrong incentives are eliminated. It can be expected that people
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tend to prefer working closer to where they live. This measure is expected to reduce emissions from
commuting.

Social Compatibility

The deduction in the form of a fixed sum, leads to the situation that lower incomes profit more from
the possibility to deduct commuting costs than people with high incomes. The abolition of this social
balancing mechanism would need to be compensated elsewhere.

Today different exceptions for the use of a private motorized vehicle are granted (no public transpor-
tation, time gain of more than 90 minutes a day, use on demand of employer, public transport not
possible due to illness or frailty (medical certificate). The possibility to deduct the full 2000 Swiss Francs
will only be given for the exception of someone not being able to use a bike or walk to work (medical
certificate) all other reasons drop out.

Policy 2.12: Reduction of Maximum Speed

A reduction of maximum speed in Swiss road traffic law by 2021 will lead to a reduction of greenhouse
gas emissions per km driven and changing mobility behaviors.

Description

No other measure has an effect as immediate as this, is as cheap as this and bears such big potential
for a reduction of CO2-emissions. The faster one drives, the more greenhouse gas is emitted. The air
drag does not increase linearly but quadratic. This means the faster one drives, the more energy is
needed. By a simple measure of reducing maximum speed, less GHG is emitted. The maximum speed
will be reduced as following:

e Highway: 90 km/h (today 120 km/h)
e Motorway: 80 km/h (today 100 km/h)
e Rural: 70 km/h (today 80 km/h)

e Urban: 30 km/h (today 50 km/h)

This takes an adjustment of signalization, especially based on Art. 108 Abs 2 lit.d SSV (SR 741.21) re-
spectively possible adjustments of legal fundamentals (SVG SR 741.01, SSV SR 741.21, VRV SR 741.11).
It must be implemented for roads on all levels: federal, cantonal and communal.

Reducing maximum speed has not only the direct impact of less GHG per km driven, but also leads to
a change in mobility behaviors. Over time, ways got longer, because moving around got easier and
faster. The reason for this is an increase of travel speed due to the extension of road and rail infra-
structure. Whilst travel time stayed the same, people cover longer distances. Meaning that people
tend to live further away from their place of work and leisure. Lowering maximum speed is expected
to reverse this effect.

Finally, lower maximum speed leads to more safety, meaning less and less severe accidents, less noise
and traffic flows more smoothly therefore traffic jams and stop and go situations will be avoided.

Financing

Potential savings due to obsolete noise remediation and the reduction of economic damages regarding
health (e.g., noise, fine dust), accidents, and deaths outweigh the cost of re-signaling by far.
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Impact

People can be expected to change their behavior in the short and in the long run. In areas with a high
flexibility such as leisure and shopping people will tend to look for proximal alternatives soon, place of
living and working will take more time to adjust. There will directly be savings in the fuel consumption
and lower GHG-emissions. Numbers of accidents, noise levels can be expected to decrease. A change
of the modal split in favor of foot, bike and public transport can be expected. Existing infrastructure
will be used more efficiently, with lower speed. The impact is complex, as the effects are complex. A
mix of direct effects (less speed) and indirect effects (primary and secondary induced traffic) is ex-
pected. To give a number, a study by Pfleiderer and Braun (2012) found that in western Germany, new
roads are leading to an increase of traffic by 1% each year, since the system gets faster. It might not
seem like a lot, but over the years this number accumulates.

Social Compatibility

This policy is socially fair: no one has a financial advantage and the additional cost in time is distributed
equally, everyone’s day has 24 hours.

The attractiveness of centers, and urban spaces might increase, due to higher costs of commuting. The
pressure in the housing market needs to be well addressed by politics. A shift to public transport is
expected, as well as people moving to closer places, which leads to more pressure on the housing
market in places with a high density of working spaces.

Policy 2.13:Introduction of a Monthly Car-
Free Day

One car-free day per month, breaks up mobility-routines.

Description

By introducing one car-free day per month people get the possibility to break up their routines and
explore other forms of mobility. A different mobility culture can be experienced, as a regular private
car user, but also as a non-car driver. State, canton and communities should start to implement this
togetherin 2021. Car-free days are rather a sign, as their direct influence on overall CO2-emissions are
low. However, it is important to show that it is not only possible, but in many terms more convenient
and favorable to use other means of transport. In combination with promotions for public transport,
or free use of bike sharing offers, people get the possibility to get to know alternatives better. The first
hurdle can easily be overcome and the way to make it a habit is open. The experience is being expected
to be more positive on a Sunday and rather stressful on a working day. Therefore, it is favorable to
start with one car-free Sunday a month.

Financing

None

Impact

While we predict a minor emissions reduction, this policy mainly aims to change people’s mindset and
convey the possibility of a different future.
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Policy Measures: Waterborne
Transport

Policy 2.14: Stop the Expansion of the Rhine
Ports in Basel

Description

The expansion of the trimodal port basin 3 in Basel-Stadt should not be pursued further. In Basel, the
construction of a new, trimodal terminal is planned, which will enable the container shipment ship-
road-railway. The need for such a terminal is based on the assumption that container traffic to Swit-
zerland will double by 2030 (Gateway Basel Nord AG, 2020). The Rhine ports will mainly be used for
importing goods into Switzerland (FOC 2016), whereby logistics "is a growth industry due to the in-
creasing international division of labor" (Canton Basel-Stadt 2020). The expansion of the port of Basel
is also described as necessary in connection with the Rotterdam-Genoa axis, whereby the expansion
of this axis serves in particular the goal of "promoting international competitiveness" (CODE24, 2014).
The trimodal terminal will primarily serve road-rail transshipment and will therefore also take over the
functions of the Limmattal gateway, which was once planned without a port connection.

For various reasons, the expansion is not compatible with climate neutrality by 2030 and must there-
fore be stopped by the project sponsors:

e |t is justified with increasing (global) freight transport. However, this is fossil-fueled; it does
not make sense to expand the range of services by expanding the infrastructure, since only
this will create the conditions for further long-distance (shipping) traffic. Moreover, the exist-
ing port facilities have reserves, including in the container area, as the situation due to the low
water of the Rhine and the discontinuation of shipping in 2018 shows.

e The main goods handled today are fossil fuels (56%), ores, stones, earths (18%) and consumer
goods (12%) - together this makes up 86% (FOC 2016). None of these industries would lead us
to expect large increases in transshipment volumes in a climate-neutral society. On the con-
trary, the production of (consumer) goods needs to be reduced rather than expanded, for ex-
ample through more durable and socially actually relevant products; at the very least, the in-
creasing production of short-lived consumer goods does not justify an expansion of the Rhine
port infrastructure. Also, the (consumer) production of goods is more likely to be relocalized
(short distances; climate workshops, etc.) rather than stimulated by global transport.

e In terms of volume, imports dominate exports in the Rhine ports by far. However, it has de-
clined in the period 1998 to 2015(FOC 2016).

e Even the construction itself would be extremely concrete-intensive, without any climate policy
urgency. There is no climate impact assessment with regard to the CO2 reduction paths re-
quired (see Policy 3.9).

e A no-committee points out further reasons against the trimodal terminal. (Committee No to
Port Basin 3 2020).

Financing
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Stopping the planning would mean that large sums of money could be used socially where they would
have an effect on climate policy.

Impact

No expansion of capacities for the import of global goods handled by ship. CO2 effect cannot be clearly
defined; but the principle should be fairly fixed: Infrastructure for global transport enables and entails
it

Social Compatibility

No conflicts. However, the Basel-Stadt urban development project (port and urban development) will
not be able to be implemented in (essential) parts.

Questions and Uncertainties

The policy is already addressed by the moratorium on new infrastructure. Since this is an ongoing pro-
cess, which is being conducted by the project managers with the arguments of a shift of freight traffic
to rail and ship, as well as the expansion in favor of a "sustainable" shipping infrastructure, the policy
is explicitly addressed here.

Policy 2.15: Introduction of Standards for
Embarked Goods

The introduction of clear standards for embarked goods lead to an exclusion of goods being imported
to Switzerland that have been transported by ships being either environmentally or socially unjustifia-
ble.

Description

Switzerland has little impact on the companies that operate cargo ships, as environmental and social
standards of that country apply under which flag a ship is run (Delestrac 2016). By introducing clear
standards for ships that unload at the “Rheinhafen” in Basel it is possible to make sure there are no
goods imported to Switzerland in a way that do not correlate with what needs to be respected as a
minimum. The standards need to include at least: environmental requirements for the ships and prac-
tices on the ship, social standards for the workforce (salary, working hours, etc.). The standards for
shipping imports need to be defined and need to pass through the political processes, in order to be
set in place the latest in the year 2025.

Moreover some standards need to be apply on the age and condition of the ships, some studies show
that new technology could save 30 40% energy

Financing

Consumers may pay higher prices for regulated goods. Enforcement of the standards is financed within
running state budgets.

Impact

Unethical and environmental damaging practices in shipping will be banned as far as possible from
Switzerland. This practice might be used as a role model for an introduction in other countries.
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Social Compatibility

The workers on cargo ships will gain as they profit from better working conditions.

Questions and Uncertainties

If necessary, in addition, Research and Development for the design, building and operation of environ-
mentally-friendly ships could be supported by the state.

Policy 2.16: Regulating Motorized Boats and
Ships for Private, Public and Commercial Use

The steering levy is applied for boat as for car (Policy 2.9) and a ban on ICE boats is also applied (Policy
2.7). Boats not using energy carriers (wind and human powered boats) need to be preferred as well as
boats powered by non-CO2 emission technology (e.g. electricity or hydrogen).

Policy 2.17: Cap on Tons of Imported in
Switzerland

Description

The quantity of imported products increased dramatically. The million tons of loaded trade has been
multiplied by more than 18 in the last 40 years (Figure 2-5). The category with the most imports is
“consumer goods”. Most of these goods are transported overseas and have a significant climate im-
pact.

The goal of this policy would be to stop the increased quantity of imported goods and lower this cap
years after years to reduce (and at least not increase) the emission produced to transport these prod-
ucts and reduce overconsumption.

Financing

No financing required

Impact

This policy will impact consumers and companies that will need reduce their consumptions.

Questions and Uncertainties

The implementation of this policy might be tricky. There should be a priority on goods that are judged
as essential. Moreover, since many parties are involved, it might be challenging to implement.
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Policy 2.18: Imposing Standards for Ships
belonging to Swiss Companies

Description

Mediterranean Shipping Company (MSC), the world’s second biggest shipping company is based in
Switzerland (headquarters in Geneva). However, the standards imposed on its ships are not swiss or
European standards but standards of the country in which the ships are registered. In the global ship-
ping network, most of the ships are registered under so-called “flag states” or “flag of compliance” (e.g
Panama), states that allow lower standards on ship inspection, certification and issuance of safety and
pollution (United Nations Conference on Trade and Development 2020; Swiss Ships 2020; Alphaliner
2020; MSC 2020).

Financing

No financing required

Impact

Unethical and environmental damaging practices in shipping will be banned as far as possible from
shipping companies based in Switzerland. This practice might be used as a role model for an introduc-
tion in other countries.

Questions and Uncertainties

There is a risk that MSC change its headquarters to another country but it could be seen as an example
so other countries apply the same legislation for shipping companies with headquarters in there coun-
tries. Moreover, we do not want to encourage this kind of practice by allowing such companies to pay
low taxes without respecting ethical values.
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Policy Measures: Aviation

Policy 2.19: No Subsidies and Tax Breaks for
Aviation

Description

There is a general VAT (MWST/TVA/IVA) exemption for international flights and for most aviation-
related services, including food and other suppliers (ESTV 2016). Moreover, unlike car fuels, aviation
fuels are mostly exempt from the petroleum tax, which means a tax break of about 1.7 billion CHF
annually (Poletti 2018)(EZV 2018). And a part of the tax income collected is even used to subsidize
aviation (BAZL 2016). Furthermore, aviation is exempt from the CO2-levy.

The department of defense (DDPS / VBS) finances many airfields, even those it no longer uses (Die
Bundesversammlung 2019b). These tax exemptions and subsidies go against the Climate goals and
provide an unfair advantage for aviation over alternative modes of transportation.

As a first and immediate measure, all such tax exemptions and subsidies must be cut immediately.
Small airports not profitable without funding from the state such as Bern Belp, Lugano Agno and Al-
tenrhein will be closed. The additional tax income should in part be invested in alternatives to aviation
(Policy 2.28) and the development of renewable energy projects and the shift to synthetic fuels (Policy
2.20).

Impact

The VAT rate is 7.7% but might only apply to a part of current ticket costs (some fees might be ex-
cluded). Petroleum tax is 739.50 CHF per 1000 L kerosene. CO2-levy is CHF 96 per ton CO2.

For example, a flight from Zurich to New York with Swiss can cost CHF 1628, of which 1594 are taxable
in principle, implying CHF 122 VAT. Per passenger, it consumes 132 L of kerosene, implying a petroleum
tax of CHF 98. It emits 334 kg of CO2, meaning a CO2-levy of CHF 32. Hence, without these three fiscal
exemptions the ticket would cost CHF 1880 instead of CHF 1628, which is 15% more. Some studies
assume a price elasticity of flying at -1, others estimate that for low-cost transatlantic flying the value
is higher.

Hence stripping these three fiscal exemptions would decrease the amount of flying between Zurich
and New York between 5% to 15% (Leandros 2019).

Social Compatibility

The VAT is a regressive tax, and so are the current petroleum tax and the CO2-levy. They are all flat-
rate taxes on consumption and as such hit lower-income individuals stronger, because they spend a
higher share of their income than higher-income individuals. Hence the social effects of stripping these
tax breaks would be slightly adverse. Therefore, to counterbalance, the measures needed to achieve
additional reductions in flying must target higher-income individuals. These could be, for instance, pro-
gressive taxes.
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Policy 2.20: Alternative Fuel - Synthetic Fuel
from Renewable Energy

For the next decades, synthetic fuels made from renewable energy are the most promising to make
aviation clean. While the technology is being developed and tested already, synthetic fuels will only be
available at sufficient quantities around 2040. With a fuel quota the fossil fuels will gradually be re-
placed with synthetic fuels. Only synthetic fuel is allowed after 2030.

Description

In the long-term, aviation must become emissions-free. Currently, aviation relies entirely on fossil ker-
osene. This means a total shift to renewable energy sources is required and a way to apply the energy
in airplanes.

Battery electric planes face a fundamental challenge in the very low energy density (by weight) of bat-
teries. While prototypes already exist, expert interviews suggest that battery electric planes are un-
likely to be certified for commercial flights exceeding 500 km by 2040 (ICAO, n.d.). Hydrogen, by con-
trast, has a high energy density by weight, but an extremely low density by volume. A hydrogen fuel
cell plane would need to look very different, with a very large hydrogen tank. Technically this is realis-
tic, but the fact remains that there are currently no commercial prototypes and reaching a level of
technological maturity for hydrogen planes so that they could begin to be used commercially would
require at least 20 — 30 years.

For the next decades, synthetic fuels are the most promising. Currently, there are two technologies for
synthetic fuel production: power-to-liquid and heat conversion. Power-to-liquid converts renewable
electricity such as from solar and wind to split H20 and captured CO2 molecules. Heat conversion relies
on concentrated solar thermal energy to split the molecules. Power-to-liquid is more mature and may
currently cost as little CHF 2 per liter. Heat conversion is new, but more efficient because it avoids
conversion to electricity and expensive electrolysis. While initial costs may be at CHF 2-10, it is likely
to become the less expensive option within the decade, with projected fuel costs of roughly CHF 1 per
liter. For comparison, jet fuel currently costs CHF 0.60 without taxes. The first two demonstration fa-
cilities have gone online in 2019, and one Swiss-based startup (Synhelion, based in Lugano) is planning
the first commercial-scale demonstration plant to be ready by 2023 (Synhelion, n.d.).(Detz, Reek, and
van der Zwaan (2018) discuss various synthetic fuels and their projected price. ZENID, another startup,
plans to produce 500k liters synthetic fuel annually by 2030, at a price of about CHF 1.50.

Both Power-to-liquid and heat conversion technologies require large amounts of land for renewable
energy collection, although far less land than would be required for comparable volumes of biofuels,
or forest carbon offsetting. In the case of heat conversion, the ideal production sites would be in semi-
arid or arid environments, where sunlight is stronger and there is less competition with agriculture and
biodiversity. In other words, one should not view synthetic fuel production as something that would
necessarily take place on Swiss soil.

The main challenge for carbon-neutral flying, then, is to stimulate investment in synthetic fuel produc-
tion, making possible a complete phase-out of fossil-based jet fuel. It is unlikely that this can happen
by 2030, simply because of the investment volumes needed, although 2040 would be realistic though
ambitious, but not ridiculous. The current cost of synthetic fuel is also too high to be incentivized with
an environmental tax. To stimulate such investment, then, the ideal policy instrument would be a rising
fuel quota. Beginning in 2025, 10% of aviation fuel put into planes in Switzerland would need to be
synthetic, and this would scale 25% a year to 100% by 2030. By 2030, it will be virtually impossible to

100



Mobility

produce enough synthetic fuel to keep up even with today's kerosene quantities. Hence, the quota will
inevitably force a reduction in aviation until the production quantities scale up. This puts a strong in-
centive on the aviation industry to quickly develop and scale up synthetic fuel production.

A fundamental requirement is that the energy for fuel synthesis must be 100% renewable. To prevent
competition for renewable energy with other sectors, new energy plants have to be built especially for
aviation. Further, because the fuel synthesis is not yet at a commercial scale, there is a considerable
amount of uncertainty about reachable quantities and prices over the next decades. But given the low
initial percentage, the price should not be too strongly affected, and the fixed quota will give some
planning certainty and encourage quick investment.

Financing

Mostly, the changes must be financed by the aviation industry, which will be paid through the tickets
by the consumer. To accelerate the development of fuel synthesis, some of the aviation taxes can be
used, but only for research purposes. We advise against a subsidy; the quota provides enough incen-
tive.

Impact

This policy is the only long-term solution that allows aviation while being carbon neutral. Further, syn-
thetic fuels are cleaner, they have fewer impurities because they can be made to be pure hydrocarbon
with less particulate matter. While there is significant uncertainty, this could lead to about half as much
cloud formation and thus reduce the non-CO2 heating effects.

Since it is a long-term strategy and the technology will not be available on large enough of a scale by
2030, other measures and policies are required. In fact, it is hard to meet the required quota without
reducing aviation.

It is fundamental to only allow renewable energy for the synthesis and only allow new energy plants
that do not compete with energy production for other sectors. If renewable energy is only shifted from
another sector and the other sector then relies more on fossil fuels, the impact of this policy is com-
promised.

Social Compatibility

The cost of flying will increase, but since flying is mostly a luxury and not a need, this is justified given
the enormous emissions of aviation with conventional fuels This policy is currently the most promising
path to clean aviation, even if very ambitious.

Questions and Uncertainties

Since the technology for synthetic fuels is only just now ready for tests and will take years to be scaled
up to commercial levels, it is possible that there will be delays or failures. For a net-zero path, aviation
has to be included, even if zero-emissions technology is not available as fast as 2040. Thus, should the
technology not be available in the required quantity or fail completely, then aviation has to be reduced
or stopped accordingly.
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Policy 2.21: Aviation Taxation

We discuss multiple ways for taxation in aviation. This policy taxes tons of CO2 progressively, over a 4-
year period. The purpose is to discourage frequent-flyers which are often the one less affected by raise
of prices and to use these revenues for research on synthetic fuel production.

Description

Price mechanisms such as a tax make sense if one wants to achieve a slight reduction in demand or
raise revenue. The more inelastic the demand, the less effect a tax can achieve. Generally, one needs
high tax rates to have even a small impact on demand. Taxing fossil fuels alone would not be a sufficient
measure to make the transition to synthetic fuels, as they are significantly more expensive. But a CO2
tax could at least make sure the price of flying better reflects the environmental costs. Further, it could
raise revenue to be invested in renewable energy generation or other transportation infrastructure
projects that would both lower environmental impact and benefit the population.

A flat tax has several shortcomings. Most flights are due to a small, rich and privileged percentage of
the population, which will hardly be persuaded to fly less by such a tax. Unless of course the tax is
massive, in which case, low- and middle-class people would be totally cut off from flying.

A Frequent Flyer Levy (FFL) (Fellow travellers, n.d.) or Air Miles Levy (AML) (Carmichael 2019)( pro-
gressively tax the number of flights (FFL) or total distance flown (AML) over multiple years. Exponen-
tially taxing the amount of flights (FFL) reduces the number of launches which are especially fuel-in-
tensive and can encourage choosing the train instead of a short-haul flight. Progressively taxing the
total distance flown (AML) encourages people to choose closer destinations for holidays for example.
The distance flown is directly related to emissions, therefore AML is more closely related to pollution
than FFL. The tax is set over multiple years since one should fly at most once every few years, once a
year is already too much. It goes without saying that the loyalty programs (air miles) will be prohibited.
We propose to measure emissions e in CO2 equivalent (tons), based on CO2 and non-CO2 factors, over
a 4-year period. The tax is calculated per flight and added to the ticket price. The tax is determined as
c*e*(e+1)/2 CHF. In the first 4-year period, let c=60, and increase it to 120 and 180 in the following
periods. For reference, a return trip to New York produces about e=2 tons CO2eq, London about e=0.4
tons. A single NY trip would result in a 180 CHF tax, two trips 600 CHF, and three trips 1260 CHF. Note,
that business and first-class seats produce more emissions and are thus taxed proportionally more
than economy flights. In fact, business-class has about double the impact and first class three times
that of an economy flight (myclimate, n.d.).
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Figure 2-8: Custom plot for c=60
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Compatibility with other policies: If taken in conjunction with an emissions cap policy (Policy 2.22),
this policy only has to target frequent flyers. Without a cap policy, taxation may also have to limit the
total amount of aviation emissions. This means the coefficient for the tax, c in the above equation, has
to be adjusted every four-year period to reach a set goal. The tax may have to be much higher if it has
to do all the heavy lifting of reducing demand. The target path is to reduce 10% of current yearly emis-
sions by 2025, stepwise reach zero emission by 2030. Beyond 2030, only flights with synthetic fuel are
allowed. It is important to measure emissions before any compensation measures. The goal has to be
to make aviation zero-emissions in itself, or very close to it. Given the limitations and uncertainties of
compensation technologies, we cannot rely on them.

Database

Even today, people have to provide their passport-id when booking a flight. In addition, BAZL will have
to keep a database with passport-ids and accumulate the emissions for each person. Then the tax can
be calculated and added with the sale of each ticket automatically. This data has to be handled care-
fully to protect privacy, the database should store the minimal data necessary and only provide the
current emission e of a passenger to the airlines for the calculation.

Financing

This policy will pay for its own overhead first. With the income, research and development of alterna-
tive propulsion (Policy 2.20) should be supported, and also alternative modes of transportation (Policy
2.28).

Impact

This policy allows to steer the amount of reductions through the coefficient for taxation. The impact
can hence increase every four-year period. Its purpose is to tackle the disproportionally high environ-
mental impact of the frequent flyers. It will reflect the unsustainable nature of a frequent flyer lifestyle
in a financial manner.

Social Compatibility

This measure does not tax people going on a “once in a lifetime” trip very much. It would still be af-
fordable to go on a trip every 4 years. The goal is to make flying exceptional, certainly as long as it
creates unsustainable levels of emissions. There may be serious resistance from frequent flyers, but
we expect that to be a rather small group, and the demand for frequent flying is not justifiable until
zero-emission technology is available. Further, the tax is raised gradually, leaving frequent-flyers some
time to adapt.

Policy 2.22: Emissions Cap

This policy sets an absolute cap on emissions for the aviation sector and is thus the most direct meas-
ure to ensure emissions reduction.

Description

The most direct way to limit aviation emissions, is to set an absolute cap per year and hand out emis-
sions permits. For every flight, the emissions have to be calculated and a corresponding emissions
permits obtained. This has to include all types of flights, including airlines, charter flights and private
jets. We envision an emissions path of a 10% reduction by 2025 and stepwise reaching zero by 2030.
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There are multiple ways to hand out emissions permits. First, they could simply be proportionally dis-
tributed to airports based on current emissions, reducing their capacities. The scarcity drives up the
ticket prices and will keep up income for the aviation industry despite lower passenger numbers. This
may lessen opposition from the aviation industry. Second, the emissions permits could be auctioned
by the states to airlines. This means the additional revenue goes to the state and not the aviation
industry. These finances should then be used to further alternative propulsion (Policy 2.20) and alter-
natives to aviation (Policy 2.28).

Compatibility with other Policies

It is important to measure emissions before compensation. If this policy is taken in conjunction with a
Frequent Flyers Levy (Policy 2.21), demand may already be reduced slightly and reduce the auction
price of emissions permits. This may have the benefit of making flying once every 4 years affordable
while more heavily pricing frequent flying. Note that the zero-emission cap by 2030 will effectively only
allow planes with synthetic fuel.

Financing

This policy has no direct costs, instead it generates revenue which can be used to finance other policy
measures.

Impact

Emissions are directly controlled; reductions can be calculated in comparison to the projected emis-
sions without the policy.

Social Compatibility

Ticket prices for flying would increase drastically if the limits are set as low as is necessary. Tickets may
become unaffordable for many. However, in conjunction with a strong Frequent Flyers Levy (Policy
2.21), some pressure can be taken away from people flying very rarely and shift it to frequent flyers.
To increase the acceptability, accompanying measures such as support for alternatives to aviation (Pol-
icy 2.28) should be taken.

Policy 2.23: Ban Short-Haul Flights

Description

In 2018, 77% of air passengers had destinations in Europe, and the most common reasons for flying
are time and convenience, but also a lack of alternatives and price play a part (FSO 2019d). Due to low
ticket prices, alternatives on the ground such as night trains can hardly compete. While short-haul
flights do save some time, the gains are not justified by the disproportionally high emissions, especially
since launches make a significant emission contribution to these flights.

We propose an immediate ban of domestic flights and all flights reachable within 8h with alternatives
such as public transport (e.g. Zirich-Berlin and Ziirich-London). This ban radius should be increased to
16h by 2025 and by 2030 no short-haul flights in the radius of 24h by public transport would be per-
mitted.

Many short-haul flights serve as connecting flights to long-haul flights. Going to an airport further away
for long-haul flights makes sense economically but also ecologically, fewer long-haul flights have to be
launched. But these connecting trips can also reasonably be taken by ground transport.
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Financing

None

Impact

A significant amount of flights would not take place, some passengers would choose alternative trans-
portation or avoid less important travel. Given that most flights are to destinations in Europe, the
emissions reductions can be projected to be significant once the ban radius is high enough.

In some countries it may be more advantageous to use short-haul electric planes. They may be availa-
ble around 2030 for distances less than 500 km. This is especially useful in less densely populated
countries where the cost and emissions of the infrastructure of other modes of transportation could
exceed that of electric planes. However, flying remains very energy intensive even in the case of elec-
trification. This means that they risk displacing other uses for the limited supply of renewable electric-

ity.

Social Compatibility

The policy is designed to limit emissions without making travel impossible, in fact it only bans flights
that are reachable with reasonable alternatives. The ban radius is increased gradually to allow people
to adapt and alternatives to be strengthened.

Policy 2.24: Ban Private Jets and other Forms
of Luxury Aviation

Description

Most private jets are smaller than regular passenger planes and, while they each use less fuel, they are
less efficient in terms of emissions per transport capacity. Some very rich people even use normal-
sized jets with hotel-like furniture for private transportation. Private Jets mostly fly below their pas-
senger capacity and often even empty (Harvey 2019). An average private jet journey within Europe
emits 10 times as much greenhouse gases as the same journey made by an economy class flight, and
roughly 150 times more than an equivalent high speed train journey (Beevo and Murray, n.d.).

Unlike many other things, no one really needs private jets, in fact only a tiny fraction of the global elite
gets to use them.

Therefore, we demand an immediate ban on private jets and expect their current users to switch to
airline flights. The goal is to also ask the richest elite to take steps to combat the climate crisis and
lower their contribution to it and therefore making the other measures more socially acceptable
(Leandros 2019). A few exceptions may be made for non-commercial general aviation services in the
public interest.

A similar logic applies to flights with helicopters or propeller machines for personal transportation or
recreation. This includes taxi-flights, heli-skiing or flights to move mountain bikes uphill. We consider
these flights luxury aviation because they provide services nobody really needs or can easily be substi-
tuted by less polluting alternatives. As such they should also be banned. Moreover, beyond climate
change considerations, all these flights also produce noise and smog.

Financing
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None.

Impact

The emissions of CO2eq directly saved by this measure might seem marginal, however, put in relation
to the low number of people affected, they are very high. Most importantly, enacting this measure
would give legitimacy to climate policies that affect larger numbers of people. The indirect impact by
virtue of its political messaging is big.

Social Compatibility

Since only very few are impacted, and only the richest elite, the policy should be very socially accepta-
ble. It also sends a signal that everyone has to adjust, and even more so those with the largest emis-
sions footprint. It is thus compatible with the idea of climate justice and makes the other policies even
more socially acceptable.

Policy 2.25: Compensation of other Climate
Change Effects besides CO2

Description

As already explained, high-altitude combustion does not just emit CO2 but also short-lived GHG, such
as water vapor and particulates from jet exhausts. There is considerable uncertainty as to the magni-
tude of the heating effect, but it could be as large as the effect of the CO2 emissions. Synthetic fuels
can have less particulate matter if they are synthesized to pure hydrocarbon, potentially leading to less
cloud formation.

To ensure a net-zero goal, not just the CO2 emissions of fossil kerosene but also the non-CO2 emissions
for all aviation must be compensated with negative emissions starting from 2030. A government
agency like BAFU or BAZL must calculate what aviation service has to compensate to what levels and
the aviation service providers must finance the compensation projects. This will lead to a moderate
increase in the ticket prices.

While there are safe ways to store CO2 from the air, there are some concerns with all methods of
compensation. Therefore, it is important to rely on compensation as little as possible. In the long-term,
compensation should only be used to offset inevitable non-CO2 heating effects in aviation. For a de-
tailed discussion on negative emissions, and the guidelines for compensation within this CAP, we refer
to chapter on negative emissions (especially see Policy 7.1).

There are multiple ways to implement financing of compensation: either the aviation service providers
need to obtain sufficient negative emissions certificates of sufficient quality, or a tax is raised, and the
state takes the funds to buy the certificate or invest in compensation projects.

Financing

The instrument internalizes the cost, the ticket prices will rise accordingly.

Impact

The CO2 emissions up to 2030 will be compensated and the non-CO2 heating effects offset beyond
2030.
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Social Compatibility

Since it only has a relatively small effect on the ticket price, and internalizes the cost of emissions, this
is a very fair policy.

Questions and Uncertainties

Given the uncertainty about the exact impact of non-CO2 heating effects, these effects must be further
studied in order to make exact calculations for compensation.

While synthetic fuels burn a bit cleaner, it is not clear how much. They may be reduced as much as
50% or maybe not much at all (FOEN 2019b). This would continually require negative emissions, even
despite CO2 neutral fuel.

Policy 2.26: General Efficiency Measures

Description

There are many small improvements that can be employed to reduce fuel usage and hence reduce
emissions. In a Nature article, Schéfer et al. (2016) list many such measures, and detail how much could
be saved in emissions at what price.

Interestingly, many of the measures would actually save the airlines money. For example, electric tax-
iing, namely installing an electric motor in the wheels, could save about 2.8% of emissions and save
money for the fuel used by the engines running currently. Running on a single engine between the
gate and takeoff could save another 2%. Blended winglets and open rotor engines could save even
more, as they reduce drag during flight. There is also a lot of potential in airport-management, for
example better launch scheduling could allow planes to wait at the gate and only turn on the engines
when they are allowed to launch. Better arrival scheduling could allow planes to fly slower instead to
circle over the airport until they are given permission to land. Flying slower saves fuel.

Some measures cause additional costs for airlines. Reducing cabin weight can save 1-2% of fuel, thus
the maximum luggage weight should be reduced, from today's standard of 20kg to 15kg. Unnecessary
things, such as duty-free items should be forbidden.

There are studies showing that moderate changes to flight paths could significantly change the non-
CO2 climate change effects. Sometimes the flight level can be changed by about 600 meters with a
significant improvement of heating through contrails with only a marginal increase in fuel consumption
(Katrin Schregenberger 2020). Some of these measures increase costs, for example flights would have
to be routed over areas with higher taxes or marginally more fuel would be consumed. Regulations
should be put in place to incentivize airlines to choose the flight path with the least climate heating
effects.

One possible implementation of flight path adjustments is through climate-charged toll areas (Malte
2019). The proposal is to extend today’s area fees to include additional fees for climate sensitive areas.
Daily, the fees are adjusted according to weather conditions. Some areas are zoned especially expen-
sive to discourage flights over ice, where the condensation and cloud formation is more intense. Air-
ways already calculate flight paths according to real fees to minimize cost, thus the proposal does not
require them to change their software to optimize flight paths. The climate-charged toll areas thus
leverage areal fees to monetarily motivate airways to reduce the heating effects of their flights.

The fact that many of these measures were not implemented yet, despite potential savings for the
industry, suggests that external pressure may be required. For some items, higher fuel prices would be
sufficient, which could be achieved with some of the other policies described above. For others, a
regulatory approach has to be taken, for example changing procedures around the airport is not up to

107



Mobility

a single airline. We propose that BAZL has to decide what measures (listed here and more) would be
sufficiently implemented due to higher fuel prices and what measures require regulation and put those
regulations into law.

Financing

By airlines themselves.

Impact

Significant reduction in emissions for a relatively small financial cost.

Social Compatibility

The small increase in ticket prices is socially acceptable given the reduction in emissions they effect.

Questions and Uncertainties

The listing here is not intended to be exhaustive. While we do mention some sources, a more detailed
list of required efficiency measures has to be produced, put into regulation, and implemented.

Policy 2.27: Support for People affected by
the Decline in Aviation

Description and Impact

The purpose of all policies above is to cut the GHG emission of aviation. This is not possible without a
reduction in aviation until sufficient quantities of synthetic fuels can eventually be produced. If only
10% of today's kerosene quantity is available in synthetic fuel by 2030, this may mean a reduction of
90% of the sector. This will have the consequence that jobs will be lost and aviation employees re-
trained for other sectors. To make the general strategy and the concrete policies socially compatible,
it is crucial to make retraining available and provide financial aid to compensate the lost salaries.

We also expect some effect on the tourism industry, both domestic and globally.

Many companies have their employees travel by plane regularly. Here we expect that most will find
alternatives (more teleconference, train ride, ...) over the adjustment period.

Affected groups:
e Aviation industry: Airport personal, pilots
® Business travel: People living far from their workplace, consultants
e Tourism sector

The groups listed above will face higher unemployment rate, therefore accompanying measures will
be taken to facilitate professional reintegration. These measures are described in the public program

for green jobs (Policy 9.1).

Financing

See Policy 9.1
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Questions and Uncertainties

There is still an open point on the impact of the reduction of aviation on the tourism sector outside of
Switzerland.

Policy 2.28: Support for Alternatives to
Aviation

Description

The vision is to have drastic reduction of aviation; therefore, we need to think about alternatives that
could allow people to reach most places in Europe without requiring aviation.

The counterpart should not be that people use their car to drive to destinations they would have flown,
for single passenger ICE vehicles the balance is not much better than for planes. To prevent this issue,
a convenient public transportation and train system should be put in place to effectively connect major
destinations. Travel time is the main reason (67%) (FSO 2015) why people choose aviation rather than
other means of transport. Therefore, we should tackle this issue by improving efficiency of other
means of transport (train, night trains, bus, etc.).

To achieve such goals, studies will be run to determine the major needs to reduce the need of aviation:
which cities are not well connected, which destinations are more needed, etc. Based on these studies,
investment will be done to support the more impactful measures.

Some of the measures could be:

e Developing new night train rides

e Developing railways for destination that are not well connected

e Improving booking websites: harmonized European digital platform to allows easy planning
and booking of train tickets, international train tickets can be bought 6 months in advance
(today max. 3 months which is an additional barrier for booking train ticket rather than plane
tickets)

e Improving bus network for destination not reachable by train

Once flying will get more expensive (by taxing its environmental impact), everything else will fall in
line. Making aviation less attractive might be enough to increase the demand for alternatives such as
night trains without necessary need to promote it (we do not want to make it too attractive so people
travel more, we want people to change the means of transport).

Financing

The financing of studies and impactful projects will be covered by the tax on aviation.

Impact

This policy will help to develop alternatives to aviation. The impact will be to reduce aviation by offer-
ing better alternatives to aviation. The impact will also be to improve accessibility of regions that are
currently not well deserved.
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Social Compatibility

This policy will improve the social compatibility of other aviation policies and improve transportation
systems at an affordable price (cheaper than aviation) and therefore allow people to continue to travel
even if the price of the aviation drastically increases.
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Vision
In our vision of a climate-neutral future, not only the existing buildings will be converted to being cli-
mate-neutral in terms of energy. The society will be reorganized in such a way that a life without green-

house gas emissions is natural, that gives more joy and creates more purpose between us humans in
comparison to our present, often loud, ruthless and rushed "being driven".

In the buildings sector, greenhouse gas emissions and other waste are prohibited, both during con-
struction and operation. All materials and resources are recycled, reused or can be returned to nature.
Property and ownership rights are also adapted in such a way that the residents have a much greater
say in the design of their living environment. Wherever possible, living is organized non-profit (e.g.
cooperatively) because with real estates no profit is made any longer: Living is a basic right, not a
commodity. All new buildings are built as plus energy houses and serve at the same time as CO2 stor-
age.

Wherever constructional development is necessary, it is condensed in places that are well connected
to public transport - preferably in the cities. However, very few additional buildings are needed, since
both commercial properties are used more efficiently through new ways of working and the amount
of private space per person is decreased. This is because diverse neighborhoods (for 300 - 800 people)
are being created in the cities and in the villages, whereas as many things as possible such as rooms,
infrastructures, workshops, services for daily needs are shared and maintained together (commons).
Needs that do not have to be satisfied in every neighborhood are organized in community centers,
district centers or citywide. This joint organization makes living affordable for everyone, significantly
reduces the amount of private space needed and makes everyday life much easier. Much is also chang-
ing at the regional level: Workplaces are far less concentrated in the large agglomeration centers such
as Zurich, Basel, Bern, Lausanne or Geneva, but are more evenly distributed throughout the area (and
of course well served by public transport) - in keeping with the credo of a city of short distances. On
average, the daily commuting distances are in this way becoming shorter. Where many commuting
distances are within walking or cycling distance, the streets are also becoming a place to live and to
meet. Because local life is so exciting, varied and worth living, recreational traffic is also decreased.
Our cities and villages are less sealed and better adapted to global warming. Trees, green roofs and
facades, as well as water elements such as streams and ponds, contribute to cooling the local climate
and food is planted in the heart of our settlements as a supplement. In general, there are more syner-
gies between urban, peri-urban (around the cities) and rural areas. The potentials of the different areas
of action are well utilized everywhere: Climate neutrality is lived everywhere - although in very differ-
ent ways according to the respective local conditions.

All developments that were still necessary are extremely economical in their use of soil: Valuable soils
remain unsealed, so that they are not only available for food and goods production but can also resume
their role as carbon sinks once agricultural practices have been adapted. Diversity in flora and fauna is
increased significantly as a result of greater structural diversity in the entire settlement area, whether
built on or in the landscape. Nature is healthy and is becoming increasingly richer, more beautiful and
more climate resilient itself, thus - together with us - reducing CO2 on a large scale!

Our quality of life will increase due to the better climate-neutral buildings, the solidarity in the neigh-
borhoods and the new connection to nature and agriculture. Our living is happier, more active, more
communal and healthier. - Many people used to associate the terms "sustainability" or "net 0" with
"less allowed" and "more musts". Today we understand: Our consumption-intensive, structurally con-
ditioned individualism actually meant above all great loneliness, pressure or stress to raise funds and
exhaustion of resources. We are all more relaxed now, because the necessary material "less" has be-
come a life-enhancing "more". We recognize that we can create, share and enjoy many things to-
gether, instead of despairing and relinquishing in solitude.
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Figure 3-1 In a condensed perimeter block neighborhood (approx. 100 x 100 m floor space, up to 8 floors), approx. 500 people
can live and partly also work.
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Current situation

Buildings and Architecture

Emissions

The construction, renovation and operation of buildings are responsible for around 30% of all CO2eq
in Switzerland, 40% of which is caused by the building materials used and around 60% attributable to
operations (Gauch et al. 2016).

About two thirds of building emissions come from private households (heating and hot water), one
third from industry and commercial buildings. Although the energy demand per capita for heating and
hot water has fallen continuously (Roost et al. 2018), Switzerland has still very high per capita emis-
sions in the building sector.

A large proportion of this is heating and hot water, which, despite a decline in the use of fossil fuels,
are still powered mainly by oil and gas (60%). Even today, defective heating systems are often replaced
by new oil heating systems. Overall, around 60% of all newly installed heating systems are still based
on fossil fuels (Federal Statistical Office).

Grey Energy

Grey energy is the amount of primary energy required for all upstream processes, from raw material
extraction to production, processing and disposal, including the necessary transport and auxiliary ma-
terials. The resulting greenhouse gas emissions are significant. In today's new buildings, grey energy
accounts for approximately one quarter of the total primary energy used for construction, operation
and mobility. At 40 to 50 kWh/m2, this is a large share in the energy balance compared with the energy
required for space heating and hot water (Energie Schweiz 2017).

In the case of zero- or plus-energy houses, the share of grey energy is of course even more significant
and must also be significantly reduced for a real net zero solution.

Construction activity

Although Switzerland is already very densely built-up, there is still a lot of building activity, driven by
population growth and a changed amount of space used per inhabitant. This is mainly due to more
individual dwellings and older people who have a higher demand for space. The average living space
per person in 2018 was 46m2 (FSO 2018), for persons over 65 years even at 70m2. Construction activity
is expected to remain at a high level in the coming years (approx. 45.0 million m3 per year).

Although today's standard for new buildings is much stricter, especially in terms of thermal insulation
and energy consumption, building permits will continue to be issued for buildings without renewable
energy production and with fossil fuel heating systems. The CO2eq emissions caused by construction
are usually not even included in the energy balance of the houses, so that concrete, metal and glass
continue to dominate, causing excessive CO2eq pollution.

Refurbishments and Renovations

The rate of energy-related refurbishment of existing buildings is currently around 1%. In order to
achieve the climate targets, the rate would have to be significantly higher, at around 10% per year
from 2021 to 2030.
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It should also be noted that building components have different lifetimes and need to be replaced at
different times during the entire life of the building. There are no meaningful statistics on the amount
of grey energy used to replace building components. In addition, the annual amount of demolition
material from buildings is also important, which is currently estimated at around 16 million tons and is
expected to increase further.

Legislation and Standards

More than 140,000 paragraphs and over 20,000 EN standards and recommendations and, respectively,
guidelines regulate construction activities and buildings at federal, cantonal and municipal level or
through associations and clubs. For example, the CO2 Ordinance is at federal level and zoning is regu-
lated at municipal level. Emissions can be influenced by legislation, e.g. through SIA 2040 Life Cycle
Assessment or the CO2-levy on fuels, which has been increasing the price of fossil fuels since 2008. The
levy currently stands at CHF 96 per ton CO2eq and could rise up to CHF 230. Two thirds of the proceeds
of the levy will be redistributed to the population (via health insurance) and the economy, whereas
one third will be used for innovation . However, the measures did not really lead to a significant reduc-
tion in emissions.

Due to this structure, changes in the law are very laborious and rarely fast. Therefore, a number of
voluntary measures and incentives for rehabilitation have been introduced and more are planned. In
addition, regulations from the financial industry could also have an impact on real estate, as the largest
real estate owners in Switzerland are pension funds that have clear guidelines for their investments.
On the other hand, it is often precisely pension funds that only build exactly according to regulations
and do not incur additional costs for energy-related renovations.

Planning Phase

The tendering and planning of construction projects takes a long time, so much so that today's con-
struction sites are based on plans that did not take climate change into account. However, it is precisely
in the early planning phases that the framework conditions for the construction project are defined
and the strategic decisions are made, which are also decisive for the expected CO2 direct and indirect
emissions.

In addition, construction methods and housing structures have a major impact on local ecosystems
and mobility. Here too, we are still not thinking in terms of systems, but are looking at each building
and each construction phase isolated. This chapter has the aim to show how the construction and
operation of buildings need to be changed in such a way that houses and cities are transformed from
CO2 emitters to CO2 sinks, having an additionally positive impact on our environment and way of life
and are also available and affordable for all sections of the population.

Spatial Development

Land use

The recent decades have been characterized by strong urban development in Switzerland. Land use
statistics reveal that between 1985 and 2009, settlement and infrastructure areas increased by 23%,
leading to the conversion of 584 km:of open land into newly built-up areas. This corresponds to a
surface larger than the total area covered by Lake Geneva, or an increase of 0.8 m:per second (FOEN
2017). This evolution took place mainly at the expense of agricultural areas, which decreased by 5.4%
in the meantime. This means that over these three decades, roughly 1.1 m: of agricultural land disap-
peared every second (Fig. 3-2). This implies that less and less agricultural land is available for local food
production. Should this situation lead on the long run to an increase in food imports, it could possibly
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affect Swiss carbon emissions. In fact, food imports account yearly for 9.3 million tons of CO2eq and
represent about 60% of the total greenhouse gas emissions of the Swiss agricultural and food industry
(2011 data, (D. Bretscher et al. 2014)).
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Figure 3-2 Evolution of land uses 1985-2009 (in m2/s) (FSO 2019a).

Soil

Fertile soils are a prerequisite for the production of low-carbon local food, and it is essential to ensure
their long-term protection. However, soils are more than two-dimensional surfaces supporting food
production and the construction of roads, buildings and other infrastructures. They represent invalua-
ble ecosystems and provide numerous lesser-known services such as e.g.: Carbon sequestration, water
filtration and nutrient retention (Baer and Birgé 2018). In particular, soils are a key component of the
global carbon cycle, since they regulate carbon exchanges between plants, the atmosphere and the
pedosphere. Depending on climatic conditions, soil properties and land uses, soils may in fact act either
as sinks or as sources of greenhouse gases (GHGs) (Ng 2019). In Switzerland, for example, the national
research program NFP 68 recently concluded that Swiss soils store about 7 times more carbon than
the atmosphere (Hagedorn et al. 2018). However, it also states that the carbon content of arable land
has been decreasing over the past decades because of land use changes and agricultural management
practices. In the same vein, a publication of the European commission recently stated that “if current
trends continue, soils are likely to go on releasing large amounts of CO2 in the atmosphere, adding to
ongoing climate change and cancelling out savings in emissions made by other sectors, such as industry
or transport” (European Commission 2011).

Legislation

In order to limit soil consumption and promote inward urban development, the federal law on spatial
planning was partially revised in 2014. The new legislation is currently being implemented at municipal
level: Compact urban development is implemented through infill redevelopment and densification,
and developers as well as landowners are encouraged to use land more economically through a new
tax levy. Concurrently, undeveloped building zones are reduced in size and reallocated between urban
and rural areas.

In parallel, new instruments have been developed to encourage regional cooperation and cross-sec-
toral planning. For instance, agglomeration programs aim to better coordinate urban and transport
development in order to reduce traffic load. However, much remains to be done in this respect. To
name but one example: Around 4 million Swiss people commute daily between their home and their
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workplace (FSO 2019c). In doing so, they travel 30 km on average (round trip), and 52% of them use
their private car to this purpose (FSO 2019c). Unfortunately, current policies tend to involuntarily in-
crease commuting patterns by concentrating new infrastructures in agglomeration centers. Therefore,
the ratio between job and housing opportunities (employment density, i.e. number of jobs per 100
inhabitants) tend to be higher in urban core areas than in smaller urban centers and suburban locations
(Setz, Frank, and Suter 2019). Consequently, a large proportion of workers are forced to commute
every day between their suburban homes to their workplaces in agglomeration centers. New ap-
proaches are urgently needed to reduce these commuting movements and their associated CO, emis-
sions by better balancing the job/housing ratio within agglomerations.
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Policy Measures Buildings

We propose a package of different measures for the building sector. At the same time, the CAP also
proposes cross-sectoral policy instruments that will also contribute to decarbonization in the building
sector. They are explained in detail in the chapter Cross Sectoral Policies.

Policy 3.1: Ban and Replacement Obligation
for Fossil & Electric Heating Systems

Background

Still 60% of residential buildings are heated with oil or gas and fossil heating is still widely used in
industry. At the same time, not all fossil heating systems are replaced by renewable energy systems at
the end of their service life. And even if this were the case, it would take about 20 years (average life
span of heating systems) until the building sector would be largely CO2-free in operation. Previous
control instruments such as the CO2 tax and the building program were based almost exclusively on
financial incentives. They were and are not able to ensure the necessary rapid transformation from
fossil to renewable heating systems. It is therefore imperative that there are regulatory requirements
for changing heating systems.

If politics had not ignored climate science for 30 years, it would still be sufficient to establish a gradually
decreasing emission limit value (kg CO2 per m2 of energy reference area), which would apply at the
time of the heating system change. (This approach is being pursued with the current revision of the
CO2 law and is also the basis of the REDEM initiative.)

However, if decarbonization is to be achieved by 2030, we must ensure that:

e Fossil and direct-electric heating systems from 2011 onwards will be replaced by a renewable
system before the end of their roughly 20-year service life;

e Fossil and direct-electric heating systems built before 2011 should be replaced by a renewable
system at the end of their service life (but no later than 2030);

e Every heating system installed in a new building is renewable;

e In the case of particularly high thermal energy or heat output requirements (old, uninsulated
buildings), additional renovation measures are triggered on the building envelope and/or heat
output in order to limit the waste of scarce and valuable renewable energy sources.

Description

This can only be guaranteed to be effective with a regulatory legal requirement with the following key
points, which come into force on 01.02.2021.

e Legal obligation to replace all or part of fossil-fueled and direct-electric heating through a re-
newable system in the building stock for all types of buildings
o favored variant a) for all heating systems equally by 31.12.2030 at the latest; an equal
utilization of capacity by trade, manufacturers and suppliers is guaranteed by financial
incentives (see below)
o alternative variant b) for all heaters graded according to service life (heaters built up
to and including 2000 must be replaced by 2021, 2001-2002 by 2022, 2003-2004 by
2023, etc.)
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o alternative variant c) a combination of the two, which is more regulatory than a) and
allows more individual flexibility than b) with financial incentives (e.g. a three-year
window for each heating system, depending on the age of the building, with decreas-
ing compensation the longer the heating system is in operation)

Legal prohibition of new heating systems based entirely or partially on fossil fuels in new build-
ings of all types (renewable heating requirement)

Legal requirement to reduce the final energy demand of particularly inefficient buildings by
energetic renovation of the building envelope (e.g. to at least GEAK/CECB/CECE class E) and/or
- if an air-to-water heat pump is to be used - by replacing/expanding the heat output system
to reduce the flow temperature to max. 40°.

Hardship clause for the obligation to replace existing systems and renovate the building enve-
lope: If it turns out to be technically almost impossible or financially absolutely unreasonable
to fulfill the above conditions, then exceptions can be granted and/or additional subsidies can
be granted.

Heating financial compensation for system replacement costs and non-amortizable invest-
ment (NAI) due to premature replacement of the heating system through a subsidy amount
graduated according to the age of the heating system (the younger the heating system, the
higher the NAI and the higher the subsidy amount); for details see Policy 3.2.

Financial compensation building envelope for the partly high investment costs and non-amor-
tizable investments (NAI) due to premature renovation of a building component; for details

see Policy 3.2.

Which energy source is really sustainable?

Wood releases just as much CO2 during combustion as was bound during the growth of the tree.
However, it is not sustainably available in unlimited quantities and must therefore be used primar-
ily for applications where few alternatives to decarbonization are available (e.g. high-temperature
processes in industry). Furthermore, the thermal use of wood, e.g. in EFH wood pellet heating
systems, results in comparatively high emissions of pollutants. Wood heating systems are there-
fore not very suitable for densely populated areas. In any case, the best use of wood for climate
protection is material and not energetic - e.g. as construction or furniture wood. Because this way
the bound wood remains as long as possible far away from the atmosphere. Energetically only
wood should be used, which is not or no longer materially usable or arises as waste, e.g. in
sawmills.

For biogas and renewably produced gas (methane, hydrogen) the same applies: It should be
used primarily for material and energy uses for which there are few decarbonization alternatives
available so far (e.g. industrial processes, ocean shipping, etc.). For space heating and hot water,
we must hardly waste the very limited quantities available for the time being.

Heat from waste incineration is only climate-friendly if it is non-fossil waste. A net zero heat sup-
ply can no longer take into account waste heat from the incineration of fossil waste from 2030 at
the latest, because the fossil share in waste must be reduced to almost zero in the interests of
climate protection and the circular economy.

Financing

This compilation serves as a very rough estimate of the additional financial requirements (compared
to business-as-usual) to cover the upfront costs and non-amortizable investment costs for heating re-
placement:

1.2 million fossil and direct electric heating systems across all sectors/building types (very
rough estimate)
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e additional investment costs compared to a pure 1-to-1 replacement of CHF 30,000 on average
across all sectors or building and heating types (very rough estimate)

e inaddition, investment costs that cannot be amortized due to premature replacement of heat-
ing in half of all heating systems amounting to CHF 10,000 on average across all sectors or
building and heating types (very, very rough estimate)

e Total: CHF 48 billion for the ten years from 2021 to 2030 (around CHF 5 billion p.a.)

For counter-financing or financial support for building owners see Policy 3.2.

Impact

The introduction of the above measures would reduce current emissions from the building sector from
12.6 Mt CO2eq/a to almost completely by the end of 2030. The other policy instruments in this chapter
- such as the Climate Fund are mainly of a flanking character: They increase acceptance and social
compatibility and/or reduce the costs of regulatory requirements. They only have a CO2 reduction
effect of their own if they lead to climate protection measures that are not required by law or before
they become mandatory.

Social Compatibility

About half of the owners of buildings with a fossil fuel heating system (businesses as well as private
households) have to replace it prematurely, which means that investment costs cannot be amortized
and have to be written off prematurely. In the interests of fairness, these additional costs should be
largely covered by the general public (e.g. through the GHG-levy). In addition, there are investment
costs for the system changeover to a renewable heating system, which are usually higher than a one-
to-one replacement (i.e. from oil to oil, from gas to gas). These are usually more than offset over the
life of the heating system by the lower operating costs but can be a challenge in terms of liquidity and
willingness to pay. This also applies to the high costs of a building envelope renovation. In both cases,
there is a need for funding offers for particularly affected, financially weak households (and compa-
nies). For details see Policy 3.2.

Questions and Uncertainties

e How do we minimize private and social costs through premature replacement of heating sys-
tems?

e Do we need further flanking measures to limit the overuse of wood for energy purposes and
to take account of the prospect of a decline in waste heat from waste incineration?

Policy 3.2: Climate Fund

Description
The climate fund is similar to the existing building program in Switzerland, with improvements in the

following aspects:

e The total available funding volume must be significantly increased compared to today. It is not
trivial to determine the required amount a priori. An estimate would be possible if plausible
approximations of the additional financial requirements of the renovation measures were
available (see “Financing” in Policy 3.1).

e Itis imperative that the funding criteria include those remedial measures:
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o Which have the greatest impact on climate protection in terms of quality assurance
(above all changing the heating system from fossil to renewable) and

o Which are prescribed by law (see Policy 3.1) and could cause social hardship (e.g. fa-
cade renovation due to high upfront costs), or

o Which are not prescribed and are hardly ever taken voluntarily (due to a very long
payback period or lack of cost-effectiveness over the lifetime of the component) and

o Which do not involve any counterproductive uses in the overall system (e.g. scarce
biogenic energy sources for space heating/hot water, where other solutions would
also be possible).

e The support rates for the various rehabilitation measures must be increased. They should be
based on the following criteria:

o Inthe case of compulsory refurbishment, they must take into account the age of the
systems concerned in the case of early replacement of heating systems/components:
For instance, the younger the heating system to be replaced early, the higher the In-
vestment costs that cannot be amortized and the higher the aid rate.

o In the case of voluntary refurbishments, the subsidy rates must be so high that the
owners subjectively perceive them as a relevant subsidy contribution. Only then will
they act as a de facto incentive for those who would not have carried out energy effi-
ciency improvements anyway. (This also reduces the deadweight loss effect, because
with low subsidy rates only those who would have renovated anyway due to other
reasons (e.g. climate protection) will take advantage of the subsidy.

o In both cases, the rates could also be graduated to a certain extent according to the
respective climate protection effect: The higher the effect on reducing the final energy
demand and the lower the life-cycle emissions of the new component, the higher the
subsidy rate.

e Inaddition, hardship clauses (or similar) are needed to ensure that in technically difficult cases
and where the costs are not socially acceptable, the support rates can be increased further.

It makes sense for the Climate Fund to remain at federal level, as this is where the revenues from the
GHG-levy are pooled. Building owners should have access to the same promotional offers regardless
of the canton in which they are located. In particular, the level of subsidies should not depend on the
extent to which the canton in question provides additional funds of its own (see Financing). The above
changes should take effect simultaneously with the entry into force of the regulatory requirements

(see Policy 3.1).

Financing

The funds for the buildings program should continue to be financed to a large extent by the proceeds
of the further increasing CO2 levy, because this is in line with the polluter-pays principle and is budget-
neutral. For this reason, it does not seem appropriate to continue the existing mechanism (basic
amount from the confederation from the CO2 levy, supplementary amounts from the cantons from
their respective budgets). In the past, this has led to very low promotion budgets in many cantons and
a lack of constancy in the promotion offer. It would seem sensible to set the share of subsidies from
the federal CO2 levy at a level that, in combination with the other instruments, would allow the reme-
diation and climate protection goals to be essentially achieved, so that there would be no dependence
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on the fluctuating willingness and ability of the cantons to provide subsidies. The additional funds re-
quired for this purpose can (hopefully) be generated from the rising revenue from the increasing CO2
levy. For social equalization, a large proportion of the tax revenue (%4?) must continue to be redistrib-
uted to the population and companies.

Impact

The climate protection effect directly attributable to the support program will probably be quite small.
This is because, essentially, financial support is provided here for remediation measures that are pre-
scribed by the above-mentioned regulatory requirements and therefore have to be carried out any-
way. The funding instruments are primarily of an accompanying nature: They increase acceptance and
social compatibility and/or reduce the costs of the regulatory requirements. They only have a CO2
reduction effect of their own if they lead to climate protection measures that are not prescribed by
law or before they become mandatory.

Social Compatibility

In principle, the funding instruments serve to increase the social acceptability of other instruments
(among others Policy 3.1).

Questions and Uncertainties

No open questions.

Policy 3.3: Promotion of Bio-Based Building
Materials

Description

To promote production, supply chain and usage of bio-based construction materials, in alignment
with a recent proposal from the French government (Nelson 2020), any new construction project in
Switzerland must contain at least 50% wood or other organic materials like hemp or straw by 2022.

By employing bio-based materials, technologies and construction assemblies with high carbon storage
capacity and low embodied carbon emissions, we can create a durable, human made, global carbon
pool while simultaneously reducing GHG emissions associated with building sector activities. Cities
built from bio-based materials, such as engineered timber and bamboo, can serve as constructed car-
bon sinks (Churkina et al. 2020). Storing and maintaining carbon in these densely constructed carbon
pools will help replenish the terrestrial carbon storage, thereby reducing current atmospheric CO2 lev-
els and offsetting future emissions. Primary building superstructure is the heaviest share of overall
building weight and therefore has the greatest capacity for carbon storage. Redirecting roundwood
from use as a fuel to long-lived products would be the most beneficial for climate change mitigation.
Bio-based building materials can also be readily applied to other components and systems that make
up contemporary building assemblies such as interior finishes, thermal insulation, and interior and
exterior furnishings (Wiprachtiger et al. 2020). Fast in growing bio-based materials, e.g. hemp and
straw, have considerable potential for temporary carbon capture and storage when used as thermal
insulation for the renovation of existing facades as well as in new constructions (Pittau, Habert, and
lannaccone 2019). Besides being less impact-intensive in production, wood and cellulose fiber insula-
tions have the additional advantage of being made of waste materials. In comparison to other engi-
neered carbon sinks, the option of storing carbon in buildings has obvious benefits. It takes advantage
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of evolving construction processes that will occur in any case and serves as a substitute for mineral-
based structural materials causing high CO2 emissions.

The share of bio-based materials in construction in Switzerland is currently low. Only 14% of all primary
building superstructure is being built of wood (Holzbau Schweiz, n.d.). Insulation materials are domi-
nated by oil-based and mineral-based materials with bio-based insulation materials as niche applica-
tions.

Financing

Materials from renewable sources are in Switzerland generally more expensive than mineral and oil-
based materials. Using materials with lower environmental impacts is therefore currently often related
to higher costs. With increasing expertise as well as demand and supply chain of bio-based materials,
it is expected that bio-based materials become cost-competitive with other non-bio-based materials
as seen in other countries, e.g. Sweden, where wood-based constructions are cheaper compared to
steel/concrete-based constructions.

Impact

In addition to the availability of forest resources, this transition will require changes in building codes,
retraining the construction workforce, expansion of manufacturing capacities for bio-based products,
and downscaling production of mineral-based materials. The transition will lead to downscaling of ce-
ment, steel, aggregate, limestone, and iron ore mining and production.

Social Compatibility

A precondition for achieving higher harvest levels and maintaining carbon storage in forests is preserv-
ing forest sustainability and continuing re-forestation efforts. Increased demand for timber in con-
struction would have to be supported by a strong legal and political commitment to sustainable forest
management and robust forest certification schemes.

Biogenic materials, if not produced from waste, may however produce adverse impacts with regard to
land use and eutrophication.

Questions and Uncertainties

The fundamental difference in using timber for long-lived products rather than biofuels is the fate of
carbon after timber harvest. While all carbon contained in 1 t of timber is emitted to the atmosphere
when timber is burned, this carbon will be retained on land if timber is converted to long-lived wood
products. In the latter case, carbon has a potential to be stored on land indefinitely once technologies
are developed to process and safely landfill unrecyclable wood from demolished buildings.

Policy 3.4: Expert Commissions to Develop
the Net Zero Compatibility of Existing Laws
and Building Regulations

Description

Building regulations today sometimes make it difficult to build and renovate with climate-friendly and

sustainable technologies and materials or indirectly prevent better solutions. Examples are regulations

on the minimum number of parking spaces for individual traffic, insufficient consideration of life cycle
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analyses for specifications in the insulation sector, or the existence of single-family house zones (see
info-box).

Building laws should be adapted at the national, cantonal and municipal level to allow net zero to be
reached quickly. In order to work out which regulations need to be adapted, expert commissions (ar-
chitects, builders, executors and, if necessary, administrative representatives) should be formed at
national, cantonal and communal level to make proposals for the necessary changes.

Such revisions would then have to be incorporated into the respective legislation via political pro-
cesses.

Examples

Minimum number of parking spaces for individual traffic

In Basel-Land, there is a requirement for 1.3 parking spaces for apartments and 0.5 for workplaces. Such
regulations result in the promotion of individual transport with private cars and prevent the realization of
innovative mobility concepts aimed at reducing CO2 emissions. In addition, they also increase the energy-
intensive excavation volumes caused by the underground car parking that has become necessary.

Cantonal energy laws

Based on the SIA 380/1, cantonal regulations which set requirements for components of the building enve-
lope are issued. The requirements relate to the energy transmission, and this in turn influences the heat-
ing and cooling needs during operation. Since the focus is on heat transfer coefficients and not the entire
life cycle emissions are considered, sometimes false incentives are given for materials. More attention
needs to be paid to the energy input for product manufacturing and its lifetime as well as its recyclability
or CO2 storage capacity.

Guidelines and recommendations of private organizations

Information sheets and recommendations from organizations can be used to enforce private interests in a
non-democratic way, if they are linked to security aspects. For example, the Advisory Center for Accident
Prevention (insurances) can define massively stricter regulations through its leaflets on railings, without
weighing up the goods. Or the SIGAB guideline 002 (glass industry) defines where LSG/tempered glass
should be used. These recommendations (and many others as well) must now be implemented, as courts
will refer to them in case of doubt. If owners do not want to take any risks, some buildings have to be ret-
rofitted intensively.

Tax incentives
Vacancies are subsidized in certain cantons through tax breaks.

Financing

Expert commissions could be set up at the respective level without high costs.

Impact

No directly measurable effect on greenhouse gas emissions would be possible here. However, the
measure is nevertheless necessary and helpful to promote sustainable decarbonization.

Social Compatibility

This measure should have no negative effects.

Questions and Uncertainties

How can it be ensured that the proposals are also promptly implemented politically?
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Policy 3.5: One-Stop-Shop Advice Centers

Description

In order to achieve decarbonization of all buildings by 2030, extensive retrofitting of the existing build-
ing stock is required. Many homeowners and tenants will be affected by this. In order to facilitate the
conversion to carbon-free buildings, independent one-stop-shop advice centers should be set up for
those wishing to retrofit, with information on technologies, measures, procedures, costs, financing and
subsidies. Such advice centers must be set up in all cantons and larger cities. Several cantons already
have such centers, but they should orientate them more towards climate compatibility.

The canton of Aargau can serve as a model: Under the name "energieberatungAARGAU" (Energy Con-
sulting Aargau), the canton operates a central contact and information point to answer questions and
offers support on topics such as energy efficiency or enforcement of cantonal energy legislation. The
consulting services are divided into 3 areas:

e Consulting for individuals, industry, businesses and service sector
e Consulting for communities
e Information events

Private individuals thereby have the possibility of getting a rough analysis and rough answers to ques-
tions within the range of the building technology and/or the building envelope by means of a consul-
tation. In order to ensure the correct realization during planning as well, a planning consultation is
offered: Before the planned project comes into the detail treatment, respectively to the execution,
together with their partners like architects and/or building services planners, owners can have their
project checked by energy consultants for energetic optimizations and the efficient and sustainable
use of energy. The impulse consultation "renewable heating" shows how heating systems in residential
buildings can be replaced by sustainable and ecological heating systems. And with the
GEAK/CECB/CECE. Furthermore, property owners receive an analysis of the energy status and effi-
ciency of their building. The condition is indicated on the energy label in classes A (very efficient) to G
(low efficiency). Thanks to this wide range of services, all questions of homeowners and tenants can
be answered professionally.

Financing

In principle, consultations that result in the reduction of CO2 emissions in the building sector are al-
ready subsidized by the confederation from the revenues of the CO2 steering levy. In addition to a
basic contribution to the cantons, the latter finances the services with %, the remaining % are reim-
bursed by the federal government. All of the above-mentioned offers are already financially supported
in the canton of Aargau. Additional funding or coverage of the total costs would further encourage
this.

Impact

Information is key to the success of a rewarding implementation. It is important that homeowners and
tenants know their options so that they can make the right choice at the right time. In addition, ques-
tions such as financing the implementation and legal hurdles can be addressed in advance.

Social Compatibility
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It should not be expected that such a consulting offer is socially incompatible. Particular attention is to
be directed towards the owner-tenant dilemma, whereby the tenants only retain an insufficient influ-
ence on renewals.

Questions and Uncertainties

No open questions.

Policy 3.6: Renovation Incentives in Rented
Buildings

Background

The owner-tenant dilemma (also known as user-investor dilemma, split incentive, or principal agent
problem) describes the problem that investments are not made because the investor cannot achieve
a reasonable return on his investment in the long term. The user, on the other hand, would profit from
the (lacking) investment, but does not have to pay for it. However, because the landlord can largely
pass on his investment costs under Swiss tenancy law (see above), the owner-tenant dilemma is not a
direct obstacle to retrofitting. However, the cost-benefit constellation leads to landlords not feeling a
strong retrofitting incentive even with strongly rising energy costs (e.g. by a CO2-tax, see Policy 1.2).
In order to change this - i.e. also to promote energy-efficient refurbishments that are not required by
law (see Policy 3.1) and at the same time provide tenants with protection against excessive energy
costs, corrections need to be made to the extent of which energy costs are passed on to tenants (see
below).

Description

Usage related allocation of energy costs

Currently the tenant bears the full costs for space heating and hot water. However, this is only partially
on the basis of services used. Because not only his behavior, but also the building characteristics (which
can be influenced at best by the landlord) affect at least the space heat requirement - on average
similarly as strongly as the behavior. A solution in which the tenant pays only a part of the room heating
costs (e.g. 50%) depending on the energy consumption and the rest (e.g. 50%) is paid as a lump sum.
The lump sum is based on the room heating requirements of an average building. It should be gradually
reduced in order to reflect the increasing public expectations regarding the efficiency standard of
buildings. The owner of a building that consumes an above-average amount of energy or does not
meet the respective efficiency standard (e.g. a certain GEAK/CECB/CECE class) pays a higher contribu-
tion to the room heating costs than he receives from the tenant as a lump sum. This gives him a direct
incentive to reduce these costs through energy-related renovation measures, as he can keep 50 cen-
times of every franc saved in energy costs for himself. The tenant benefits of this because he or she no
longer has to bear the full energy costs for particularly inefficient buildings. At the same time, he or
she retains a certain financial incentive to reduce the energy consumption that he or she can influence
by making changes in behavior (ventilation, room temperature, etc.). The previously applicable provi-
sions in tenancy law (OR Art. 257b (Bundeskanzlei, n.d.) and VMWG Art. 4 (The Swiss Federal Council
2018)) must be adapted accordingly.

Further Measures

126


https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#heading=h.44bvf6o
https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#heading=h.1kc7wiv

Buildings and Spatial Development

A number of measures are equally suited to protect the interests of tenants and to increase the rate
of energy efficiency retrofitting (in this way reducing GHG emissions). However, they would have to be
worked out in detail before they could be implemented. This includes:

e The increase of the funding rates in the buildings program (see policy 3.2): This makes the
buildings program attractive also for those owners who do not want to retrofit anyway. They
are now also taking energy-related retrofitting measures. The subsidies reduce the allocated
costs and are thus passed on to the tenants.

e A GEAK/CECB/CECE obligation for new rentals: This gives tenants transparency about the en-
ergetic quality of the apartment and the approximate expected service charges (whereby the
latter are of course additionally determined by user behavior). In this way, landlords get a rea-
son and an incentive to think about energy improvements of the building.

e An extension of the consumption-based heating and hot water cost accounting ("VHKA") to all
new buildings as well as all existing buildings where the heating is being renovated: It strength-
ens the polluter-pays-principle in the allocation of energy costs, because thereby the influence
of the user behavior can be taken into account. At the same time, it serves as an incentive for
the tenant to save energy. Ideally, the energy cost billing is designed in such a way that the
tenant partly pays it according to consumption, size and location of the apartment and partly
as a gradually decreasing flat rate (see above).

e A rent reduction right in the event of failure to renovate: This would have a de facto effect
similar to the above-mentioned flat-rate energy cost allowance, which is based on a high effi-
ciency standard.

A claim for retrofitting on the part of the tenant if a gradually decreasing upper limit for energy costs
is exceeded. This could - in addition to the regulatory requirements discussed in Policy 3.1 - act as a
private law retrofitting requirement for rented buildings.

Financing

Most of the measures mentioned are associated with little (or no) additional investment costs. In some
cases, such as the expansion of the VHKA/DIFC/CISR, the additional costs for equipment, maintenance
and annual billing are covered by the savings in energy consumption. This is shown by before/after
comparisons of buildings retrofitted for VHKA/DIFC/CISR, which show a significant reduction in con-
sumption due to the VHKA/DIFC/CISR savings incentive.

Impact

The additional climate protection effect of the various measures cannot be quantified without precise
knowledge of their exact design and the framework conditions (what other instruments are in effect).
In principle, the same applies as for the funding instruments (Policy 3.2): The climate protection effect
that can be attributed to the incentives under the tenancy law will probably be quite small. This is
because most clean-up measures will be based on regulatory requirements. They will have their own
CO2 reduction effect if changes in behavior are encouraged and investment climate protection
measures that are not (yet) prescribed by the regulatory framework are initiated.

Social Compatibility

General remarks

In Switzerland, the landlord is allowed to allocate most of the expenses for energy-related retrofitting

to the rent. Energy-efficient retrofitting of buildings often results in the rent increasing more than the

ancillary costs decrease. The consequence is that the cost of living rises. It is true that tenants benefit

from a professionally carried out energy-efficient retrofitting mostly through higher living comfort (less

draught, no mould growth, better sound insulation). But that does not help those tenants, whose living

costs are at the limit of the socially acceptable. It is therefore an important concern to make the
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framework conditions for energy-efficient buildings retrofitting to a level as socially acceptable as pos-
sible, without compromising climate protection goals.

The greatest socio-political relevance is probably the phenomenon that real estate is often emptied of
its tenants when it is completely retrofitted, and in this case the rent can be freely determined after
the retrofitting, so that - depending on the market situation - it is significantly higher than the old rent.
In such cases the housing costs increase the most. However, this correlation is not primarily linked to
energy-related building retrofits. Especially retrofitting for energy efficiency can usually be carried out
without having to empty the building. It is rather the "luxury renovations", which concern bath, kitchen
or even the living space division, which require a notice of vacancy. Those have little to do with ener-
getic retrofitting, but rather represent some landlords’ strategy in order to be able to implement dis-
proportionate rent increases even under the current tenancy law. If energetic retrofittings usually do
not require emptying a building, it is of little use to disburse subsidies for energetic retrofittings (see
Policy 3.2) only if the building has not been emptied. This would probably only prevent a few emp-
tyings.

In principle, the tenancy law measures serve, among other things, to increase the social acceptability
of other instruments (including Policy 1.2 and Policy 3.1). Some measures relieve tenants of some of
the financial burden, while others are more likely to place a burden on landlords.

Questions and Uncertainties

No open questions.

Policy 3.7: Digital Material Archive and
Component Market to Support Circular
Material Cycles

Description

Sustainable infrastructure must be built in such a way that all resources needed for production are
fully reusable. This means that the materials used should no longer just be used and then disposed of,
but should be reused, recycled, composted, etc. ("urban mining and recycling"). In this way, the share
of grey energy can be significantly reduced. In order to promote carbon-neutral and carbon-storing
constructions, instruments that enable circular material cycles are needed, such as building compo-
nent material markets and digital building component archives.

e Component markets and storage halls should be built regionally at logistically sensible loca-
tions. This could be done on a cantonal level.

e A national digital building component archive can link the markets and provides a good over-
view of supply.

There are already such platforms and facilities for recycling of building materials (e.g. www.madas-
ter.com, www.salza.ch or www.oogstkaart.nl). A Swiss platform could therefore be created based on
the experience of existing initiatives. Such a digital archive of building components could be created
by the public or private sector.
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Fundamental changes are needed to enable comprehensive circular material cycles for building con-
struction and civil and underground engineering:

e Planning for use and reuse, including recording of components and materials. The information
stored today (construction plans, cadastral plans) is not sufficient to enable the recycling of
building materials in the sense of a circular building economy,

e Modularization and grade of purity, i.e. new materials and new designs will be necessary.

A digital building components archive and component markets are not sufficient for this fundamental
renewal of the building industry, but together with other policy measures (e.g. standards, purity and
documentation, as well as research and promotion of new sustainable building materials and tech-
niques) they can make an important contribution to this transformation.

Financing

The costs of creating and operating a digital building components archive are manageable.

The costs of setting up and managing storage halls could be financed from the revenue of the products
sold.

The costs of registering the components and reusing them could lead to additional costs for the build-
ing owner. These could be compensated however at least partly by the sales and/or use of existing
construction units.

Impact

The grey emissions from buildings are considerable. Recycling reduces the demand for raw materials
and consequently the grey emissions as well.

While the average share of embodied GHG emissions from buildings following current energy perfor-
mance regulations is approximately 20-25% of life cycle GHG emissions, this figure escalates to 45—
50% for highly energy-efficient buildings and surpasses 90% in extreme cases (Hondo 2005)

Social Compatibility

A digital material archive and component markets would not have any significant negative social im-
pacts.

Questions and Uncertainties

No open questions.
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Policy Measures Spatial
Development

Any social action has a spatial dimension. Conversely, spatial development and spatial planning only
indirectly influence greenhouse gas emissions. For instance, although good coordination of settlement
and transport development aims at a society with less traffic, the possible savings effects cannot be
quantified directly. Rather, spatial development is concerned with qualitative questions, which are,
however, highly relevant for the discussion of a climate-neutral future (cf. Vision): How do we organize
ourselves as a society in space, how do we shape it, what ideas, hopes and expectations do we attribute
to it? Practically all of the policies related to spatial development are directly related to policies from
other subject areas (e.g. mobility, economic and political structure, agriculture, etc.) or are described
in the specific chapter instead of here.

Spatial development is relevant at all levels of scale. Today, the design of development processes in
spatial and urban planning has a great responsibility for the production of space. Such development
processes are generally coordinated by the planning authorities (e.g. for cantonal and communal struc-
ture plans, zoning plans, proposals maps, as lead authorities for infrastructure planning, etc.). Since
the 1990s, there has been a strong strategic tendency towards project-based planning. Hence im-
portant planning decisions are often not taken at the higher levels of society (confederation, cantons,
city-wide) — they often remain merely vague here — but are (spatially) shifted backwards, e.g. to the
level of site development. However, it is precisely here, at the level of concrete local development,
that major restrictions on innovative approaches are applied as well (e.g. alternative traffic organiza-
tion, massive reduction and re-organization of parking spaces etc.), as isolated solutions do not seem
feasible in the context of competing cities and a lack of legal prerequisites. On the other hand, solutions
at spatially superordinate level (community-wide, canton-wide) that attempt to counter the prevailing
way of life, do quickly fail due to the competition among cities, too. Nevertheless, the local level plays
a central role in social transformation — since it is only here, at the level of encounters and everyday
life of people, that practices can be reinvented and lived. Whether in neighborhoods, in (car-free) dis-
tricts, but also in the entire city with its surrounding countryside and its importance not only for rec-
reation and leisure, but also for the production of agricultural goods for the cities.

The policies listed below address the facets of climate protection, climate adaptation and climate jus-
tice in different ways. On the one hand, they have a rather restrictive character (e.g. Climate Impact
Assessments for Planning, Projects & Stock Development), on the other hand, they have an enabling
character (e.g. Creating frameworks for development processes towards climate neutral cities and
communities).

In addition, for a climate-neutral Switzerland, a number of other policies in the area of spatial devel-
opment are beneficial or necessary, but since their effects are rather indirect, they are not described
in detail here. The following are examples of such policies:

e Enabling the re-localization of today's (globalized) production processes by securing land for
commercial and industrial production: This will facilitate, for example, the re-appropriation of
production-consumer relations and increase social resilience by reducing global dependencies.
Last but not least % of Swiss CO2 emissions are imported into Switzerland as "grey emissions"
in the form of goods, services and products.

e If additional living space is required to counteract any housing shortage — and other mecha-
nisms for moving closer together or reducing the specific living space requirement have been
exhausted (cf. other policies, as well as: conversion of office workplaces, housing exchange,
relocation assistance, etc.) — then it is important to build on the existing buildings (re-
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densification and interior development). High building density creates the conditions for good
pedestrian accessibility, as well as for high density of encounters and experiences, which con-
tribute to the creation of attractive and livable urban spaces and neighborhoods.

Spatial development measures for adaptation to climate change (from the danger of landslides due to
permafrost’s thaw to heat stress in cities) are not discussed further here. A policy merely refers to the
synergies with climate mitigation measures.

Policy 3.8: “Soil Index Points” to Secure High
Soil Quality for Local Food Production and for
a Limitation of Carbon Loss

Description

Spatial planning aims to coordinate and operate a trade-off between different land uses, in order to
steer spatial development. Municipalities and cantonal authorities apply the instrument of soil index
points to ensure that new infrastructures are built primarily on low-quality or already degraded soils.
By doing so, soil quality becomes a key driver of planning decisions and high-quality soils stay available
for the local production of low-carbon and renewable goods (e.g. food, raw materials, building mate-
rials, fuels). In addition, carbon-rich soils remain unsealed and can be managed in order to limit carbon
loss or even act as carbon sinks in the long run. Where necessary, the legal basis is adapted accordingly.

Goal and procedure: Soil index points allow to consider soil quality in spatial planning decisions, secure
local food production, limit carbon loss, and foster inward urban development. The instrument works
as follows (Grét-Regamey et al. 2018):

® Asoilindexis developed to assess the quality of the unsealed land across the country. Different
criteria are considered and aggregated in this index, such as for example: "suitability for agri-
cultural production”, “carbon content”, "potential for carbon sequestration"

e At cantonal level, the sum of the soil index points is then calculated. An annual cap is set to

limit the yearly consumption of soil index points on the cantonal territory.

Until now, the legislation has rather focused on the quantitative aspect of soil protection (i.e., on the
reduction of land consumption) and on the preservation of the most fertile soils through the designa-
tion of crop rotation areas. Few guidelines exist to account for soil quality in cases where land devel-
opment is unavoidable or paramount for the general interest (e.g. to build infrastructure for the pro-
duction of renewable energy). Soil index points aim to tackle this issue and include soil quality in spatial
planning decisions in order to protect high-quality soils. However, soil index points should not replace
other important criteria (e.g. accessibility, proximity to already built-up areas) to decide on the location
of new building zones. Rather, this instrument should allow soil quality to be taken into account along
with quantitative criteria (e.g. total area in ha) when weighing up the interests at stake (Grét-Regamey
et al. 2018).

Justification and link to other policies: The Climate Action Plan provides for a moratorium on new

infrastructures until 2030 (see chapter Cross Sectoral Policies, Policy 1.1). However, exceptions are
planned for key infrastructures that support decarbonization. Such facilities include, for example,
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renewable energy power plants. The construction of these infrastructures will require the building-
over of additional land area and it is thereby crucial to ensure the protection of the qualitatively best
soils.

Responsibilities: The instrument was originally developed to be implemented at municipal level. To
ensure stricter implementation, the management of the soil index points could be delegated to the
cantons, under supervision of the confederation.

Time period: As soon as possible. The instrument requires nationwide soil data and the aggregation of
soil function maps into a soil index (Gmiinder 2016). Such decision-making tools are not yet available
and have to be developed first.

Financing

The development of soil index maps will be supported by the federal government and the cantons.

Impact

® Preservation of soil quality (Gmiinder 2016). By doing so, it ensures that high-quality soils re-
main available in the long run for the local production of low-carbon and renewable goods
(e.g. food, raw materials, building materials, fuels). In addition, carbon losses are reduced, and
soils may be enabled to act as carbon sinks in the long run;

e Economical and sustainable use of the soil by using both qualitative (e.g. suitability for agricul-
tural production, carbon content, potential for carbon sequestration) and quantitative (e.g.
total area in ha, proximity to other developed areas) criteria to select the location of new
building areas.

e Toreduce soil carbon emissions and even enable carbon sequestration, new land management
practices such as the rewetting of peat soils or residue management are urgently needed (see
Policy 6.31). As a prerequisite to such actions, the use of soil index points in spatial planning
decision-making is key to prevent high quality soils from being built over and to concentrate
new building zones on already degraded soils.

Social Compatibility

In order to meet the growing demand for living and working space without a massive extension of
urban areas, spatial planning should aim at high-quality inward urban development.

Questions and Uncertainties

Soil index points are not yet used in Switzerland. However, the implementation of the instrument is
currently being discussed in specialist circles. Abroad, soil index points have been used successfully for
several years, e.g. in Stuttgart (Grét-Regamey et al. 2018).

Policy 3.9: Implementation of Climate Impact
Assessments for Planning, Projects & Stock
Development

Description
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The goal of 2030 net-zero-compatibility is to be demonstrated by the planning authorities by means of
climate compatibility tests for all current and future spatial planning projects in accordance with the
polluter-pays principle. The same applies to essential structural developments within the framework
of existing planning laws - whether in existing building zones or in areas with development plans /
special building regulations.

For the implementation, the possible legal leeway is to be fully exploited or the necessary legal and
regulatory prerequisites are to be created (e.g. in the Environmental Protection Act and the Ordinance
on Environmental Impact Assessment); in particular, besides assets, planning must also be taken into
account.

Existing environmental law already provides for the option of tightening existing emission regulations
if it is clear that they are harmful (Art. 11) (The Federal Assembly of the Swiss Confederation 1983).
With regard to the climate emergency and its urgency, the existing procedures of environmental im-
pact assessment are to be extended or supplemented in such a way that

a) CO2 is substantially and comprehensively considered as a significant emission (including grey emis-
sions and emissions from site-related mobility),

b) the reference to installations is extended to include planning (as known for years in Europe as Stra-
tegic Environmental Assessment (SEA) and discussed in Switzerland as "environmental impact assess-
ment" ("Wirkungsbeurteilung Umwelt") and in some cases already binding at the cantonal legal level.
c) the threshold values are lowered (e.g. System sizes not only from 500 parking spaces upwards) and
d) the realization of projects under existing planning law is also subject to an examination in the con-
text of approval procedures with regard to climate impacts.

For smaller projects, the climate compatibility assessment does not require a complete material-law
examination of all other environmental issues. It must be proven under material law that effective
climate protection (2030 net-zero-compatibility) is achieved with planning and project and is not un-
dermined. Corresponding legal bases (lowering path / CO2 budget) are to be created for this.

In order to be able to carry out the verifications in a simplified way, it is recommended to provide
appropriate planning and calculation aids.

Justification and link to other measures: The CAP plans a moratorium on new infrastructure until 2030
(see Policy 1.1). Exceptions are planned, however, for certain new buildings and facilities that promote
decarbonization, as well as for developments in existing infrastructure (renovation and conversion).
Here - as well as where any legal claims should stand in the way of the implementation of the morato-
rium - climate compatibility assessments are required to ensure that such projects are 2030 net-zero
compatible.

The planning law currently applied in Switzerland permits a wide range of constructional develop-
ments. However, at the time of the adoption of the respective planning laws (zoning regulations, spe-
cial building regulations) by the political bodies or the sovereign, the question of 2030 net-zero-com-
patibility of the plans was not included in the consideration processes. On the one hand, there is a lack
of political awareness of climate issues, on the other hand, there is a lack of legal foundations.

Responsibilities: It is of the Federal Council: Adaptation of legal foundations and preparation of plan-
ning and calculation aids; planning authorities for the execution of the verification (planning authori-
ties and applicants); enforcement authorities.

Time period: Immediately. The preparation of the documents will take some time. Until then, individ-
ual proofs can be used without the corresponding planning tools, or a certain moratorium applies until
the corresponding proofs can be provided.

Financing
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If interventions (planning or construction projects) affect the climate, the polluters are responsible for
sufficiently demonstrating that the interventions are not harmful. The costs for the proofs are there-
fore to be paid by the intervening parties.

Impact

The climate impact of planning is increasingly acknowledged and is becoming a central criteria for it.
Climate impact assessments provide decision-makers (in politics and public authorities, the sovereign)
with the necessary basis for decision-making regarding greenhouse gas impact. Without them, it is not
possible to make well-founded decisions about the climate compatibility of a project.

Social Compatibility

As long as it cannot be proven by climate impact assessments that projects are compatible with effec-
tive climate protection (2030 net-zero-compatibility), developments will be limited to existing build-
ings and infrastructure. (see Policy 1.1 "Moratorium on new infrastructure").

Questions and Uncertainties

How far does an appropriate adjustment of the UVPV/OEIE/OEIA (Verordnung iber die Umweltver-
traglichkeitsprifung/ Ordonnance relative a I’étude de I'impact sur I'environnement/ Ordinanza con-
cernente I'esame dell’'impatto sull’ambiente) by the executive alone already suffice? Which legal ad-
justments would have to precede this? How can a CO2 reduction path be specified in concrete terms:
on a sectoral or subregional basis throughout Switzerland?

Policy 3.10: Creating Frameworks for
Development Processes towards Climate
Neutral Cities and Communities

Description

Municipalities provide the necessary resources for socially initiated, local negotiation and design pro-
cesses (rooms, material, possible information channels, possible remuneration, etc.) with the aim of
implementing climate-neutral cities, municipalities, communities, neighbourhoods and public spaces.
Where there is no initiative from the citizens for such design processes, the municipalities themselves
become active in initiating these processes and, if necessary, accompanying them.

Justification and link to other measures: For the transformation toward climate-neutral cities, the
initiatives emanating from existing institutions are obviously not yet sufficient. In particular, there has
been too little willingness to take decisive action. It can also be assumed that the municipal admin-
istrations do not have the resources (personnel, knowledge, etc.) necessary for such processes. At the
same time, the transformation will not be able to take place entirely without the existing institutions
or completely bypass them. But how and with whom can the transformation to a climate-neutral fu-
ture be shaped locally? How can neighborhoods, quarters, and public spaces be transformed so that
they promote and encourage a climate-neutral life for all? In this context, the diversity of concrete
situations in Switzerland will not allow for the one correct format or the one suitable form of institu-
tionalization of alternative negotiation arenas. One could think of future workshops, climate
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assemblies or other cooperative discourses and large group-oriented processes. It is important, how-
ever, to establish and cultivate corresponding processes locally.

Municipalities - as bearers of the public interest - basically have a central function here. However, if
they cannot (or do not want to) fulfill this function, they are at least obliged to provide the resources
necessary for such processes. This can include - in recognition of their commitment - rewarding those
who play a decisive role in shaping these processes.

Just as possible formats, settings and forms of institutionalization cannot be generally prescribed, the
principles by which such processes are oriented cannot be generalized. Nevertheless, various princi-
ples can serve as orientation for such processes:

To be searched for / tried out are:

e Dissent clarification

e Consensus orientation (consensus: no serious, justified objection)

e Discourses that are binding in terms of content and not arbitrary; commitment to a net zero
orientation by 2030 and the consideration of climate justice. In addition, questions of climate
adaptation and ecological functionality (protection of species) should be central.

e Sufficient appreciation of the commitment (time / remuneration).

To be avoided are:

e Forms of "strategic integration”. Bernd Sahler identifies them as follows: Discussion rounds
are convened by government representatives; They select the facilitators, the mediators, the
chairpersons of the meeting; The topics and discussion points are determined by the media-
tors; There is no "equality of arms" between the two sides from the outset; The persons and
groups involved are not granted the right to make decisions (Wilk and Sahler 2014).

e forms of a "simulative democracy" (Blihdorn 2013), which protects vested interest and with
which the existing, unsustainable order of injustice is secured through democratic procedures.

e Forms of selective democratization through which exclusively or predominantly groups with
strong articulation (e.g. politically, financially, symbolically and culturally powerful groups)
have their say and minority positions are structurally disregarded.

e Strict orientation towards consensus, since this favors the danger of a unity of content, and
marginalizes disputes; Deviating or weakly articulated positions through an implicit pressure
of silence.

e Solidification of processes due to permanent (paid) positions of power.

Responsibilities: Committed people / users (residents, businesses, etc.), communities.
Time period: Immediately; To be maintained

Financing

Different for each process. For small municipalities, it should be possible to apply for financial assis-
tance (cantonal, federal). Funds are provided from climate funds or newly created transformation
funds.

Municipalities and institutions must make rooms available free of charge (community rooms, schools,
church rooms, etc.).

Impact

High; corresponding processes are to be designed in such a way that they have a multiplication effect
on site as learning and design processes at the same time; innovation processes and municipal change
management lead to the feasibility of solutions that previously lacked majorities.

Social Compatibility
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Is among other things the result of these processes.

Questions and Uncertainties

It is currently not clear in what dynamics such processes will be implemented. They could be made a
prerequisite for the approval of municipal planning guidelines; However, the focus should be less on
formalization than on the quality of the processes. What incentives communities have for participating
in such processes should be examined locally. One possibility is to link them to questions of climate
adaptation, which is an effective method of bringing climate protection issues into focus. (Béschen et
al. 2014)

Policy 3.11: Creating Frameworks for
Walkable and Livable “Cities of Short
Distances”

Description

Municipalities and private individuals help to ensure that favorable conditions for livable "cities of
short distances" are provided locally. They do this by creating suitable conditions on three levels: spa-
tial planning (availability of land), infrastructure (inviting footpath networks) and supply-side (promo-
tion of a variety of local service offerings). Here, walking is particularly encouraged ("walkable city").

Justification and link to other measures: The "city of short distances" provides the framework for an
alternative (local) mobility culture by avoiding traffic (shorter distances), shifting it (compatible modes
of transport such as walking / cycling) and improving it (greater urban compatibility than car traffic).
Contrary to frequent assumptions, however, it is not primarily created by a mixture of uses, density,
good public transport or attractive outdoor spaces, but rather by low speeds or high spatial resistance
(see various policies of the WG Mobility, as well as Policy 3.13) (J. Miller and Lange 2016). Walking is
not only the most climate-friendly form of mobility, it also has no negative consequences, neither for
urban coexistence nor in terms of other effects on the "environment". Walking therefore plays a major
role for a world that wants to get by with far less resource throughput for transport. In addition, walk-
ing is healthy in many respects, is available to everyone, costs nothing, brings people into conversation,
etc. Walking is part of the promise that resonates in the model of the "city of short distances" - but it
must be designed concretely. This requires measures on three levels: spatial planning, infrastructure
and supply. These measures are intended to replace today's forced mobility in terms of the choice of
means of transport with the possibility of walking. We speak of forced mobility when, for example,
everyday mobility needs and routes cannot be chosen voluntarily due to the conditions of the area,
but instead require certain means of transport.

1. Spatial planning requirements: A large part of today's traffic volume is generated by leisure
and shopping traffic (about commuting see especially Policy 3.13). Spatial planning can pro-
mote short distances. This can create favorable conditions for small-scale recreational activi-
ties, e.g. by providing a good quality living environment or good accessibility of recreational
areas on foot, by bicycle and by public transport. Furthermore, shopping on foot is to be en-
couraged. To this end, the availability of space must be managed: on the one hand, by restrict-
ing large-scale (and usually decentralized) retail trade, and on the other hand by enabling and
promoting small-scale or pedestrianized supply structures. The future use of family or leisure
gardens (allotment gardens) - which today are often "only" used for leisure activities - must
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also be seen in the light of their importance for local supply. This does not imply that urban
forms of future agriculture can contribute to a full supply, but it does mean that they will be-
come more important in the future, also with regard to the knowledge of producing one's own
food. Accordingly, spatial planning should aim for a perforation of the city in which areas for
allotment gardens / common-gardening gardens are within walking distance (walkable perfo-
ration).
Infrastructural requirements: High-quality places to stay and meet as well as attractive foot-
path networks will be created. For this purpose, people on foot are consistently prioritized (see
WG Mobility, e.g. when crossing roads), in order to ensure a dense, coherent network of foot-
paths with few detours and obstacles for everyone.
Supply-side requirements: A rich offer of local-community usages is created, which promote
the social organization on site (village, city, district, quarter...) and in the neighborhood. Here
are conceivable for example:

e Exchange and loan stores;
Climate workshops or repair cafés (see Policy 9.2);
Co-Working jobs (which promote new working models);
Rooms for neighborhood, neighborhood-related and social organization;
Urban Gardening (commons; within walking distance).

Cycling is also central to the "city of short distances", which is not the focus here (see WG Mobility).
However, the measures described here are almost always in line with a bicycle-friendly city.
Responsibilities: Public authorities; landowners. On the supply side, the public sector can contribute
to and stimulate corresponding offers with funding programs, platforms, low-cost loans, financial/spa-
tial support, etc.

Time period: As of now. The effectiveness unfolds over time.

Financing

To be clarified in individual cases.

Impact

The measure has a positive effect on different levels:

Reduction of emissions (CO2, noise, pollutants, fine dust, etc.) by promoting non-motorized
traffic instead of motorized individual traffic;

Greater social resilience due to the possibility of satisfying needs locally, for which there was
previously either no supply, or which were satisfied through consumption or at another loca-
tion, as well as through smaller-scale structures (e.g. neighborhood stores), which lead to a
greater structural diversity of supply;

Strengthening of sociality and community spirit on site;

Health promotion / health prevention through increased walking and cycling (counteracts di-
abetes, cardiovascular diseases, various types of cancer, depression etc.).

Social Compatibility

Given. Strengthens social cohesion / community building.

Questions and Uncertainties

None.
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Policy 3.12: Desighing Development
Processes to Develop the Specific Potentials
of Peri-urban and Rural Areas

Description

The transformation to a climate-neutral society must include not only urban, but also periurban and
rural communities. All of them bring along different characteristics, challenges and potentials for the
current and future climate-neutral functioning of society. In order to make the respective potentials
known and useable, periurban and rural communities also start community development processes
with a special focus on the aspect of climate neutrality and their specific spatial conditions.

Justification and link to other measures: Many of the challenges of a climate-neutral transformation
are related to questions of the usage of space and the spatial division of labor within Switzerland.
Different locations differ fundamentally in terms of building density, social density, use, availability and
quality of open space, supply situation, social infrastructure, etc. A climate-neutral Switzerland will not
be dissimilar to the present one in terms of the existing buildings simply because we do not have the
resources to completely reconstruct the existing buildings. Functional and potential analyses can re-
veal the potential of the existing building stock, its (partial) conversion, rededication, renaturation,
redensification, creative or social transformation, etc. Thus, even single-family home areas have their
own potential compared to areas with high building density, such as the possibility of significantly in-
creasing the degree of self-sufficiency - by means of food and the production of renewable energy.
Cooperatively organized village shops, communal forms of care (old people, children), shared mobility,
etc. are just some of the possible topics.

Community development processes must specifically sound out appropriate conditions in order to ac-
tivate such specific spatial potentials, with the aim of increasing resilience in periurban and rural areas
(e.g., to stabilize village structures) and readjusting the "urban-rural" relationship (model of solidarity-
based agriculture, regional leisure activities, de-centralized economics).

Corresponding processes should also take into account questions of climate adaptation. Where actors
become aware of their own potential exposure to climate warming, they are also more open to climate
protection measures.

Responsibilities: Actors in peri-urban and rural communities

Time period: Immediately

Financing

Communities.

Impact

The measure has a positive effect at various levels, albeit rather indirectly and in the medium term:
e Raising awareness of climate issues in relevant communities;
® Increasing social resilience in peri-urban and rural areas;
e Strengthening of sociality and community spirit on site.

Social Compatibility

Given. Strengthens social cohesion / community building.

138



Buildings and Spatial Development

Questions and Uncertainties

None.

Policy 3.13: Compensating the Unequal
Workplace-Share to Create Regions of Short
Distances

Description

In their spatial planning policies, municipalities and cantons ensure that the number of jobs is balanced
in order to counteract the current overhang of commuters into the dense urban centers of the agglom-
erations.

Justification and link to other measures: The employment rate describes the ratio of jobs to inhabit-
ants or of employees to the working part of the population in a certain area. If this ratio is balanced
(i.e. there are as many jobs as there are job seekers), then this favors a "traffic-saving" coping with
everyday life - i.e. "short" distances. Today's commuter surpluses, however, necessarily mean "long"
distances. In Switzerland today, all agglomeration centers (especially the big cities) have a significant
surplus of jobs (in the order of 10,000 to 100,000 people/day), which means that commuting distances
are long. A considerable proportion of these commuting distances are made by car (Federal Statistical
Office (FSO) 2017). Polycentric distributions of workstations lead to shorter distances on average (Einig
and Pitz 2007).

In this respect, two aspects are important with regard to a "city of short distances":
a) It does not result from a mixture of small-scale uses, even if this is often but incorrectly argued in
area or district developments;

b) The far more relevant factor for short distances is the spatial resistance: The higher the resistance,
the shorter the distances (cf. various policies in chapter Mobility aimed at reducing speed, stopping
the expansion of the national highway, etc.).

For large cities with a commuter surplus, a development in the direction of equalizing the number of
jobs means a stop to the establishment of further jobs in these cities. There are also locations outside
of large cities that are well served by public transport and that may offer additional jobs.

A shortening of distances can also be achieved by exchanging jobs within the current settlement struc-
ture (job exchanges already exist for this purpose). However, this does not compensate for the struc-
tural surplus of commuters caused by the unbalanced employment situation.

Responsibilities: Planning authorities (municipalities, cantons); If necessary, the federal government
within the framework of approval procedures for cantonal master plans.

Time period: Immediately.

Financing

None, since this is an ongoing planning task.

Impact

The measure has a positive effect on different levels:
e Intendency decreasing traffic volume for commuting to work
e Inrelieving the pressure on the housing market
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Social Compatibility

Is given; defuses social tensions by easing the pressure on the housing market.

Questions and Uncertainties

No open questions.

Policy 3.14: Establishing Housing-Policies to

Enable a “Just Transition”

Description

The housing and rent policy actors implement appropriate packages of measures to ensure that the
transformation to a climate-neutral society is not slowed or even prevented by the effects of low-
carbon gentrification. This includes measures such as:

Regulations to curb unjustified rent increases;

A tenant protection clause in case of housing shortage;

The financing of retrofits by owners, not by tenants, in combination with public funding (see
e.g. the successful "Vienna Model"),

The inclusion of the tenants for retrofitting measures;

Regulations on cost transparency for rents and land/property prices;

Efforts for a municipalization of the housing stock, and/or promotion of cost rent by building
cooperatives (transfer of municipal land in the building law);

Advantages for those players in the housing market who newly commit themselves to a public
welfare orientation (cf. the approach of a "New Common Public Benefit" discussed in Ger-
many);

Regulations for shares in socially responsible housing prices.

Justification and link to other measures: A sufficiently good housing supply of the population stands
in a multiple tensions field to questions of carbon neutrality and spatial planning.

Building retrofitting: Energy-related retrofitting measures can be used by the landlord to di-
rectly displace the original resident population (through complete renovation and new occu-
pancy by people from a different socio-cultural context).

Rising mobility costs: Tense situations on the housing market can lead to further displacement
effects - not only in high-priced cities such as Geneva, Zurich or Lausanne - as soon as previous
commuters want to move back to the conurbation centers because the costs of commuting
are rising.

Increased attractiveness of urban living environments: The re-urbanization that has been ob-
served in the urban housing market in recent decades due to increased (inner-)city attractive-
ness (urban renaissance) can be further intensified by measures for climate neutrality (e.g. by
an increasing quality of life due to the transformation towards car-free cities or districts).

The transformation toward climate neutrality must not fail or be delayed because of its implementa-
tion. Since housing is a basic need and a basic right, any threat to this basic right is likely to be met with
considerable social resistance. A society that takes climate protection seriously would be unwise if it
did not simultaneously take seriously and address the obstacles that could effectively prevent or delay
climate protection. A "yellow vest phenomenon" in the area of housing must be avoided at all costs,
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so any potential effects on residents - displacement by renovation measures, rising mobility costs or
the attractiveness of the living environment - must be addressed as part of intra-societal climate jus-
tice. A housing policy strategy tailored to the local context with a package of housing and rental policy
measures must be developed.

Responsibilities: All housing policy actors (municipalities, cantons, federal government, tenant associ-
ations, etc.), but also apartment owners and housing developers.

Time period: Immediately

Financing

Per measure/ bundle of measures; From regulatory, to subsidies, tax benefits for public welfare orien-
tation, to the transfer of housing stock into municipal ownership.

Impact

Prerequisite for a successful transformation of the society.

Social Compatibility

Housing and rental policy framework conditions are a central prerequisite for a conversion within a
useful period (aspects of "climate justice" & just transition).

Questions and Uncertainties

A legally adapted framework needs broad political support.
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4 Industry and Service
Sector
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Vision

Industry and the service sector are taking their responsibilities in tackling the climate crisis. We can
finally consume the products and services we need for a good quality of life, without worrying that our
consumption is fueling the climate crisis. Innovation of sustainable technologies and materials and
their implementation is being promoted. We have a functioning emissions trading system with a very
limited number of certificates and a reduction path with a net 0 target for 2030. Synthetic substances
harmful to the climate will be banned or replaced. A market such as Amazon is considered obsolete
and will be replaced by a platform where only zero-emission products are traded. Ambitious action
plans will be drawn up by all producing-entities as early as 2021. Many of the measures will already be

implemented in the coming years. It is thus becoming increasingly clear that change is possible and
what our world will look like after 2030.
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Current Situation

Emissions

Overall, the service and industry sectors are currently responsible for just under 24% of Switzerland's
greenhouse gas emissions (FOEN 2020b).

The service sector contributes mainly through heating emissions, which can be estimated at approxi-
mately 4 million t CO2eq (FOEN 2020d).

The industry sector causes emissions firstly due to the consumption of fossil fuels and secondly to
industrial processes that emit CO2 and other greenhouse gases (B. Meier et al. 2018):

e The consumption of fossil fuels caused an average of about 5.0 million t CO2 in the years 2014-
2016. The most energy-intensive sectors are cement production, chemistry and food pro-
cessing, which together account for over 90% of these emissions.

e |n the same time span, industrial processes generated an average of 4.1 million t CO2egq.
Around 85% of these greenhouse gas emissions come from cement production (50%) and the
consumption of hydrofluorocarbons for cooling and air conditioning units (35%).

The thermal processes of the Swiss industry and service sector can be divided into 3 temperature lev-
els: Space heating (up to approx. 70 degrees flow temperature), low temperature process heat (up to
approximately 120 degrees) and high temperature process heat (up to over 1’400 degrees). According
to the study "Renewable energies in industry" by the Swiss Federal Office of Energy, there are technical
solutions for substitution for both space heating and low-temperature process heat. Only in the case
of high-temperature process heat is it currently not possible to replace all processes with renewable
heating systems, as CO2 is sometimes indispensable for the process.

Development of CO2e Emissions of the Industry and Service Sector in Switzerland (in mio. t CO2e)
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Figure 4-1: Development of emissions in the main Swiss industrial sectors since 1990 (data from BAFU (2020d))
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Existing policies
The most important existing climate policy instruments for the industrial sector:

CO2 Levy

Since 2008, a CO2 steering levy has been imposed on fossil fuels such as heating oil or natural gas. The
CO2 law already stipulates that the levy rate is to increase at certain intervals if reduction targets are
not met. At present, the levy is CHF 96 per ton of CO2eq. This corresponds to approximately 25 cen-
times per liter of heating oil. According to the Federal Council, the maximum levy rate should be able
to rise to a maximum of CHF 210 by 2030. Two thirds of the revenue from the levy will be redistributed
to the population and the economy. The remainder will go to the buildings program and promote the
renovation of buildings, and CHF 25 million of the revenue will be made available annually to the Tech-
nology Fund. Through this fund, the federal government guarantees loans to companies that develop
and market innovative products and processes that reduce greenhouse gas emissions or promote re-
newable energies (The Federal Council 2017).

Only about 50% of the emissions of the industry and services sector are subject to the CO2 levy, be-
cause companies can have the tax refunded, either by participating in the emissions trading system or
by target agreements.

Emissions trading system

Currently, the largest emitters of greenhouse gases in industry, such as producers of cement, iron &
steel, chemicals, pulp & paper and refineries are covered by the Swiss Emission Trading System (CH-
ETS). Today, these are 54 installations that emit around 5.5 million tons of CO2eq annually. The Swiss
ETS has been linked to the European ETS (EU ETS) since January 2020, which means that Swiss compa-
nies can buy European emission allowances and have them credited to their account, and European
ETS companies can buy Swiss emission allowances. Industrial companies currently benefit from a free
allocation of emission allowances and companies participating in the ETS are exempted from the CO2
tax on fuels. Due to the free allocation, the closure of TAMOIL and the use of emission reduction cer-
tificates of the Kyoto Protocol, too many emission rights are in circulation. Because the market price
for CO2 emission rights was therefore low, the Swiss ETS has so far created hardly any incentives for
emission reductions (Eidgendssische Finanzkontrolle 2019).

Target agreements with CO2 levy exemption

Companies can be exempted from the CO2 levy if, in return, they commit themselves to reducing their
own greenhouse gas emissions. A study suggests that, for the most part, target agreements do not
lead to more emission reductions, but rather subsidize business-as-usual (André Mller and Steinmann
2016).

Approximately 14% of the CO2 emissions of the industry and service sector are covered by such target
agreements. It is expected that as the CO2 levy rate increases, more companies will enter into a target
agreement.
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Figure 4-2: Visualization of the different policy instruments and the emissions they cover
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Policy Measures

GHG reduction in the industry and service sector relies heavily on certain policy measures covered in
other chapters of the CAP, namely the following:

Moratorium on new infrastructure (Cross-Sectoral Policies, Policy 1.1)

To achieve full decarbonization of the industry sector without at the same time increasing emissions
elsewhere through imports, demand for emissions-intensive products and services needs to be signif-
icantly lowered. We therefore propose a moratorium on new construction, including buildings, streets
and other infrastructure that use GHG-intensive materials (e.g., cement, steel).

Prohibition and replacement obligation on fossil & electric heating systems (Buildings, Policy 3.1)
Thermal processes as well as space heating in the industry and service sector must be decarbonized
rapidly and with no exception. No new fossil fueled heating systems will be installed, and existing ones
have to be replaced by renewable energies. This of course also includes the burning of coal.

Itis true that coal has played practically no role in Switzerland for decades and is stagnating at 0.5%
of Switzerland's gross energy consumption (SES 2020). Nevertheless, 156,000 tons of coal are still
burned in Switzerland every year (BFE 2020), more than four-fifths of it by the cement industry (BFE
2015), which corresponds to annual CO2 emissions of at least 468,000 tons CO2eg.

Greenhouse Gas Pricing (Cross-Sectoral Policies, Policy 1.2)

While the remaining production shall be transformed to become net-zero-compatible by 2030 we want
the market to also adjust the demand for products by internalizing external costs. Both, domestic emis-
sions and emissions embodied in imported goods shall carry these external costs.

Border carbon adjustment (Cross-Sectoral Policies, Policy 1.3)
To prevent leakage and the export of emissions and to protect Swiss industries, a border tax should be
implemented to create a level playing field.

Additionally, we propose the following 7 policy measures specifically for the industry and service sec-
tors:

Policy 4.1: Ban on Technical Gases with High
Radiative Forcing

A substantial amount of emissions in CO2-equivalents in the industry sector are caused by emissions
of “F-gases” (more than 10%). Therefore, this policy is a ban on new products and equipment using
synthetic substances with a Global Warming Potential (GWP) > 50 (100 year time horizon) for all appli-
cations. The production, import and use is banned immediately.

Most of these gases are substitutes of CFCs (Chlorofluorocarbons) that have been banned in the follow-
up to the Montreal-protocol that lists them as ozone-depleting substances referring to the ozone layer
in the stratosphere. Therefore, the protocol has been amended by the Kigali agreement that aims to
reduce the manufacture and use of Hydrofluorocarbons (HFCs) by roughly 80-85% from their respec-
tive baselines, till 2045. Developed countries are supposed to reduce their usage to 15% by 2036
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(baseline 2019). This phase down is expected to arrest the global average temperature rise up to 0.5 C
by 2100.

These “F-gases” are mostly used in small amounts but have a high global warming potential per kg
(several 100 to several 1000 times more effective per kg than CO2) with a long lifetime. These sub-
stances are used because they have a high stability and favorable properties in terms of toxicity and
flammability. This makes them convenient candidates for cooling aggregates (both in cars and profes-
sional cooling and air conditioning), heat pumps, cleaning in the high-tech industry (electronics etc.)
but also for sprays in the pharmaceutical industry. Alternatives such as NH3, CO2 and a variety of short-
lived hydrocarbons are available and cheap. Therefore, there has been no interest from the chemical
industry to push them. Users of these alternatives are confronted with higher safety standards for both
workers and customers that opens questions of liability and additional investments for housing some
of the installations (e.g. ammonia-based coolers).

In Switzerland these substances have been regulated - if at all - in the Chemical Risk Reduction Ordi-
nance (ChemRRV) which has failed to curb the usage of these substances. The regulation today allows
for too many exceptions, especially for smaller cooling units.

Usually, bans need exceptions for applications that are not able to get clearance for new substances
on a short term, such as medical applications. For such applications a levy of 500 CHF/t CO2eq is
charged. This is higher than the usual levy on other greenhouse gases to take into account the long
lifetime of the substances involved and the lack of technologies for negative emissions for F-gases.
Consequently, there should also be an incentive scheme to avoid the emission of F-gases that are al-
ready installed. This could be a financial incentive that old F-gases are bought by a designated entity
at a price of, e.g., 200 CHF/t CO2eq and that the gases would be burned for free.

Many cars on the street still use R134a as a cooling agent for their air conditioners. This substance is
officially phased out in new cars since 2011 already but is still used to refill systems that leak. The GWP
of R134a is 1430 and a typical car may use 700g per fillage which equals 1t CO2eq. Therefore, a new
refill would cost 500 CHF in tax if the exception would accept refills of old systems. Therefore, this
would be a good incentive to either not refill the air conditioner and stop using it, to properly repair
the unit to avoid any further leakage or to replace it with a system using no F-gases anymore.

Financing

The ban itself is a low cost measure. However, implementation and control requires much more em-
phasis and staff than what the BAFU and cantons invest today. Also, to deal with exceptions in a strict
way needs more experts. The levy for remaining usage may initially pay for the reward scheme for
collected and destroyed substances. However, as new sales for exceptions shall vanish the remaining
costs will be paid from the levy on GHG and the border carbon adjustment (see chapter Cross Sectoral
Policies).

Impact

Figure 4-3 from the National Inventory Report of the Swiss Submission to the UNFCCC shows how
dominant refrigerants became and that the replacement of refrigerants in leaking existing cooling de-
vices is the main source. Therefore, the impact of the proposed policy will depend largely on the effect
on replacing existing aggregates. Eventually, if applied in a strict way from 2021 through 2030 the re-
maining emissions should decline from 1.5 Mio.t CO2eq in 2017 to <0.3 Mio.tCO2eq in 2030. Remain-
ing emissions would include leakage from still existing aggregates filled with HFC, few exceptions
where no substitutes exist and the emissions from old PUR foams that have been produced with CFCs
or HFCs.
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Figure 4-3 Development of emissions under source category 2F Product uses as substitutes for ozone depleting substances.
HFC and small amounts of PFC are used as substitutes for ozone depleting substances. Most relevant today are emissions from
the built up refrigerant stock in refrigeration and air conditioning equipment. (FOEN 2020d)Social compatibility

Drugs for special illnesses may be affected by this ban and should be evaluated carefully.

Further, the application of more toxic and more inflammable substances may cause safety concerns if
not addressed properly. Therefore, new safety rules should apply in a manner to avoid dangerous
workspace situations.

Questions and Uncertainties

A ban always needs control, including at the border to prevent black imports. This requires skilled
personnel to be trained in a short time.

Policy 4.2: From Emission Trading Scheme to
CCS Financing Instrument

Description

As described in the section on existing policies above, today's Swiss Emission Trading Scheme is weak
and not ready for net zero. In practice, there are certain factors that render today’s CH-ETS a rather
weak instrument:

1. Cap-setting: In order to drive emissions reduction, the total cap needs to be set below busi-
ness-as-usual (BAU) emissions. Given that the Swiss ETS also covers shrinking sectors such as
refineries and cement, such structural changes need to ideally be taken into account in the
cap-setting process. Adopting the EU cap-setting process, which covers a different set of sec-
tors, did not ensure that allocation in Switzerland was below BAU. In consequence more Swiss
emissions allowances were allocated then emissions occurred, which lead to over-allocation
and to low prices that provide little to no incentives to invest in emission reduction measures
(Eidgendssische Finanzkontrolle 2019). Over-allocation is a global phenomenon that plagued
all ETS in particular in their earlier phase, be it in Switzerland, the EU, California, Canada, New
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Zealand, South Korea, China, etc. Since the surplus of allowances can be banked in most
schemes into future years, prices do not go down to zero, but reducing over-allocation takes
time.

2. Political uncertainty: Investment in greenhouse gas mitigation will be only undertaken if com-
panies are sure that the benefits will be higher than the costs. Long-term political commitment
and long-term price signals as well as liquidity are therefore crucial for a functional market. In
the past the scheme did suffer from low liquidity, a missing long-term price signal which was
due to the uncertainty of the linking as well as the political debate in Switzerland on the future
of the CH ETS.

In order for the ETS to play a role in decarbonization by 2030 the following amendments need to be
made:

1. Cap-setting: The cap over the years will need to follow the path which is needed for a rapid
decarbonization taking the banked allowances into account and leading to net zero emissions
from the ETS in 2030.

2. Accompanying measures: High greenhouse gas mitigation costs may lead to a reduced com-
petitiveness of some industry sectors and bring the risk of moving plants abroad (“carbon leak-
age”). Therefore, instruments such as border tax adjustments (see Policy 1.3) need to be put
in place.

3. Restricted linking: Depending on the developments with regards to reduction of the emission
cap of the EU-ETS, the Swiss ETS may need to be fully de-linked or a restricted linking with the
EU-ETS needs to be introduced, which allows for Switzerland to restrict the inflow of lower-
priced allowances from the EU-ETS if prices fall below a certain threshold.

Residual Demand for Materials like Steel and Concrete

The first measure is to reduce demand for goods that lead to high CO2 emissions in their production.
For many materials, there are substitutes e.g. using wood instead of concrete for most buildings, etc.
(see chapter Buildings and Spatial Development).

However, we assume that even with the highest possible level of avoidance, recycling and substitution,
also in a decarbonized world there remains a certain demand for goods and materials with inherently
high carbon emissions, e.g. for cement and steel to build wind power plants, crystalline silicon for pho-
tovoltaic panels, copper to transmit power etc.

New technologies are currently being developed to allow for net zero production of these materials,
such as the use of hydrogen or synfuels from renewable power for steel production, or carbon capture
e.g. for the geogenic emissions from cement plants. In carbon capture, carbon flue gas streams with
high concentrations of CO2 are captured technically at the plant, transported and pressed into under-
ground geological formations, such as saline aquifers.

These emerging technologies pose significant challenges:

1. Thesetechnologies are still under development and not yet mature for large scale deployment.

2. These technologies are currently not available at larger scale and are rather expensive (starting
at hundred to several hundred CHF per ton mitigated or sequestrated).

3. Some of these technologies bring additional risks, such as the risk of resurfacing of sequestered
CO2 from geological formations and related suffocation.

The large-scale research, development and deployment of these technologies requires considerable

financial resources. The existing ETS may be a starting point to allow for these technologies to be fi-
nanced (see also chapter Negative Emissions Policy 7.1).
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Transforming the Emission Trading Scheme into an Instrument to Finance CCS

If the overall cap of the ETS reaches net zero emissions in 2030, the Swiss ETS would not be obsolete,
but would evolve into a framework that creates a market for negative emissions. Minimum thresholds
of emissions would be removed as a criterion for installations to participate in the ETS. In 2030, the
ETS allows companies with residual emission that they cannot further reduce to purchase allowances
from companies that have the capacity to implement negative emissions technologies. The costs of
these negative emissions may be assumed to be very high, and the ETS provides a regulated market
environment that fosters large scale investments in novel negative emissions technologies. In this way,
the combination of BECCS technologies, border tax adjustments and an ETS could transform into an
efficient market-based instrument to finance expensive technologies to neutralize the “unavoidable”
residual emissions left for certain key materials and goods.

Financing

The consumers of industrial products would pay higher cost for decarbonization for specific emissions
intensive goods. Beyond that, the measure will generate substantial revenue to finance other climate
mitigation measures.

Impact

Decarbonization of high emitting Industries by 2030. Impact is expanded internationally through the
formation of clubs of countries that commit to steep decarbonization pathways and form common
BTA areas.

Social Compatibility

Higher costs of goods for consumers may be expected. This may require compensation for low income
households (e.g. from carbon levy revenues). Further, there is the need for measures to support just
transition, e.g. for workers in industries with high emissions (see Policy 12.1).

Questions and Uncertainties

CCS, BECCS and CDR in general will need a significant push to be deployed on a large scale for com-
mercial applications. Not clear if costs can be significantly reduced in the next decades. Transport and
storage of CO2 poses significant risks for the local population.

Policy 4.3: Regulations for the Swiss
Commodity Trade

From 2025 onwards, companies based in Switzerland will be prohibited from extracting fossil fuels
(namely oil, natural gas and coal), promoting them or providing financial, administrative or technical
support for their production.

The Swiss commodity marketplace will have to withdraw completely from climate-damaging raw ma-
terials. Individual Swiss companies are heavily involved in the mining of coal, but if Switzerland wants
to set an example in climate policy, such activities must no longer be approved.

There is, of course, the danger that raw materials companies will relocate their headquarters to a
country without the appropriate regulations. However, this should not be an excuse to tolerate their
harmful practices in our own country. Beyond that, the aim should be to soon have similar regulations
in place in all parts of the world.
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Impact

The companies concerned will have to limit their activities to carbon neutral raw materials. Switzerland
is making it clear to the international community that fossil fuels are no longer socially acceptable and
must stay in the ground.

Financing

Due to the possible emigration of affected companies abroad, tax losses can be expected. These losses
can be compensated by a slight adjustment of the cantonal taxes, as these companies are typically
located in cantons with low tax rates anyway.

The additional administrative costs for the introduction and periodic review of compliance with the
regulation should be included in the budget of the relevant federal offices and tax audit offices. Reve-
nue from penalties for non-compliance will be used to finance other climate protection measures.

Social Compatibility

Apart from the tax losses discussed above, no negative social consequences are to be expected.

Policy 4.4: Net-Zero Action Plans for all
Producing Entities

Description

It is assumed that the sector policies for the building sector will decarbonize heating in industry and
services already. Electricity consumption, district heating and use of transportation (people and goods)
are already covered by other sector policies. All companies that produce additional direct emissions
that are not already covered by the other sector policies have to develop net-zero action plans to fully
decarbonize by 2030 in line with the reduction path to stay within the carbon budget (see introduction
- GHG Budget). These remaining producing facilities — probably several thousand only — must submit
in 2021 a net-zero emissions plan. The plans will then be third party verified.

The plans must list all measures necessary to transform the company no later than by 2030 into a net-
zero-emission company. The needed transformation measures are listed in three categories:

a) measures that are economically viable with an 8 year pay back assuming that no remaining
depreciation costs of existing equipment occur and that external GHG costs are fully internal-
ized following measures 2&3. (net-zero ready and viable)

b) measures that are technically feasible but uneconomic under the conditions mentioned in a),
e.g., producing biogas from manure to fuel high-temperature processes. (net-zero ready but
uneconomic)

c) measures that lack proven technical feasibility at the scale needed, e.g., synthetic kerosene
produced from sun converters (unproven technology)

Concerning type (a) measures, even if new net-zero compatible production facilities would pay for
themselves a company could argue that the existing facility is not yet paid off in the books. However,
this is part of the investment risks associated by making business. The science is established since 1990
and the global climate policy established in 2015 with the Paris agreement.
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Net-zero company plans need to be updated every three years (2024, 2027) and need third party ver-
ification. Companies without such plans lose their license to operate.

Financing

Already now the agencies EnAW and ACT are supported by the government to help companies to draw
emission reduction plans. This mandate would be adapted, and the support increased to cover all com-
panies that have to provide a plan.

Impact

Although the plan itself may already have some impact it is the combined impact with measure 5-7 of
this chapter that is relevant. To have such a plan is not only vital for business and investment planning
but also mentally. Dividing the decarbonization task in groups of measures and knowing that financial
or/and technical support will come may make the challenge more acceptable.

Social Compatibility

No concerns so far

Questions and Uncertainties

It is not clear whether enough decarbonization experts and tools are available by 2021. It may be nec-
essary to limit the first period from 2021-2023 to companies with emissions above 100t CO2eq per
year or that are already members of EnAW or ACT.

The split of measure into the categories a) to c) is at this time not known, but first guesses are included.

Policy 4.5: Implementation of all Net-Zero
Ready and Viable Measures Incentivized with
Early Adopter Bonus

Description

Companies are encouraged to implement all net-zero ready and viable measures (category a)
measures as soon as possible. By 2030 all net-zero ready and viable measures from the 2027 plan need
to be implemented. Otherwise their operation license is revoked.

To speed up the implementation companies get an early mover bonus. The difference between the
10-fold emissions of 2020 and the effective emissions from 2021 through 2030 get rewarded by a bo-
nus of CHF 50 per ton of CO2eq. The earlier a company implements all measures the more bonus it
gets.

This bonus should also pay for investments that have not yet been depreciated. The money could come
from the GHG levy or the BTA net income. Implementation starts 2021 at the pace chosen by the com-

pany.

Financing

The investments would be made by the companies and refinanced by the financial industry, as it is the
usual process today. Since the investments pay for themselves, the risks for the financial industry are
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in principle low. However, companies that struggle for other reasons and will not survive for another
8 years in the view of the financial industry will have troubles to get any new money.

Assuming that half of the decarbonization measures fall under this policy and that they are performed
thanks to the early mover incentive already by 2025 then a total of 30 Mt CO2eq at 50 CHF/t need to
be rewarded equaling 1.5 billion CHF. This amount can be taken from the CO2-levy or BTA revenue.

Impact

About 10 million tons of CO2eq per year concern production related emissions. If half of the decarbon-
ization measures concern net-zero ready and viable measures, this means reductions of 5 million tons
per year by 2030.

Social Compatibility

Some companies may not be able to lend the needed investment means because their business model
is considered too weak for a safe investment. In some regions (structurally poor, alpine etc.) a closure
of such companies would have effects on employment. Most cantons have their own regional banks
and can make sure that no companies go out of business that could survive without this policy meas-
ure. However, in order to get new companies starting their business the cantonal economic and loca-
tion promotion institutions should focus on net-zero suppliers. Furthermore. the educational system
needs to be adjusted on all levels to provide enough trained employees and experts.

Questions and Uncertainties

It is not clear whether there are enough trained planners, engineers and installers. Also, the producers
of certain equipment may have problems to scale up their production, especially if the demand in-
creases globally.

Policy 4.6: Support to Implement Net-Zero
Ready but Uneconomic Measures

Description

A specialized unit/agency/foundation investigates all net-zero plans that lists net-zero ready but une-
conomic measures (category b). These plans are grouped according to sectors and type of measures
and the following groupings are made:

l. Measures that concern sectors/products of very limited future roles. (e.g., upgrade for an oil
refinery if oil demand in Switzerland would be close to zero in 2030)
1. Measures that would become affordable if the learning curve continues or minimal critical
demand is created.
M. Measures that are likely to stay expensive

The regulation would make sure that companies with (l)-measures have to implement them anyway
or close operations of the respective production line by 2030.

For (I1) measures the unit/agency/foundation would provide both financial support and relevant pur-
chasing vehicles in order to bring down the cost. “Contracts for difference” that have been used when
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power from renewables were uneconomic could also be used to accelerate industrial learning curves
and ensure fair risk- and cost-sharing between producers and a supporting agency.

For (Ill) measures the unit/agency/foundation would engage with the concerned companies to analyze
the long-term prospects of their products/services and likely global market scenarios including both
technological alternatives and product alternatives. Financial and technical support for both process
and product innovation and interim support for installing uneconomic net-zero compatible technology
would be part of the support package.

Financing

The money could come from the GHG levy or the BTA net income. This support program is supposed
to have a sunset clause, e.g., 2035. It is assumed that the needed support will be reduced thanks to
spill-overs from other fast decarbonizing economies.

Impact

Probably 40% of the decarbonization measure could fall under this goal. This means that around 4
million tons CO2 would be reduced by 2030. The support for type (IlI) and (lll) measures would create
positive spill-over on a global level.

Social Compatibility
See social compatibility of Policy 4.5.

Questions and Uncertainties

It remains unclear what the split would be in reality and how support in (ll) and (lll) measures would
bring down the costs.
The abortion of type () measures may lead to some temporary increase of imports.

Policy 4.7: Net-Zero Technology Program

Description

In order to achieve net-zero plans, the creation of new technologies is required such as new energy
storage technologies, more efficient technologies for generating energy from renewable sources, a
more efficient creation of lab-grown meat for human consumption, the development of more energy-
efficient machines or materials which, when applied, lead to a reduction in the consumption of re-
sources and energy.

Companies that depend on the development of type (c) measures to transform to net-zero will be
screened for their long-term prospects and then supported to become early implementers of these
new technologies.

In order to achieve a quick diffusion, technologies that have been financed with state funds should be
shared proactively and their patent protection should be limited.

Of course, it will not be possible for Switzerland to develop the necessary technologies on its own.
Other regions, especially the EU, work both on framework conditions (strengthened climate laws to
achieve stricter targets by 2030) and allocating relevant resources to the transition (Green Deal Fund).
Therefore, cooperation makes sense and may open up large markets. Switzerland is predestined to
play a leading role in the development of such technologies given its good education system and ex-
isting innovation experience.
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A specialized unit/agency/foundation investigates all net-zero plans that list unproven technologies
(category (c) measures from policy 4). This should involve existing bodies such as innosuisse, core, and
further experts from private industry and universities. These plans are grouped according to the tech-
nological barriers that need to be overcome. Based on already running technology initiatives in Swit-
zerland and especially abroad (net-zero steel, CCS, batteries, etc.) the relevance for the Swiss industrial
sector and the competence already in place, the technological challenges are selected to become na-
tional priority programs or programs to be pushed bilaterally.

These programs would make sure that optimal conditions are provided through all stages including the
stages of industrialization. Existing large scale research programs of the format Horizon 2020 are likely
to be both too slow and too little oriented towards implementation. Funds from the technology pillar
in the EU-ETS revenue scheme may be more appropriate.

Due to the short time until 2030 on the one hand and the often slow and unpredictable avenue of
innovation this goal is very pressing, and a large failure rate should be accepted to get enough pro-
grams that run in parallel and deliver eventually.

Examples

Cement production is a very relevant source of emissions in Switzerland. Demand will be significantly
reduced by 2030 due to a moratorium on new infrastructure (see chapter Cross Sectoral Policies). For
renovation however, there is a short term need to equip at least one cement plant with a CCS or/and
CCU unit. If feasibility is demonstrated at industrial scale further cement plants could be made climate
proof. At the same time, however, demand should be reduced since cement will become much more
expensive and will be replaced by other materials or used more efficiently, as has already been demon-
strated in pilot projects (NEST at EMPA).

The chemical industry is a very relevant user of fossil fuels for its products. Finding substitutes for all
purposes or synthesizing them from H2 and CO2 will be a challenge within this short time. To support
this change, the chemical industry will also receive specific support from this technology program
through (global) competitions using the mission challenge approach or other means to find solutions
on a large scale.

Financing

In Switzerland, CHF 665.5 million was spent on promoting innovation in the environmental sector in
2015. However, around 80% of this amount was spent on basic or applied research. Less than CHF 60
million was spent on industrial piloting and market implementation (FOEN 2020a). Hence, the govern-
ment’s expenditures to date - especially for the market implementation of green technologies - has
been very modest. By contrast, the federal agriculture budget for 2017 was around CHF 3.7 billion
(Wehrli and Can 2019). Given the current ecological challenges, it should thus be possible to substan-
tially increase the financial resources for the generation of green technologies in the future.

The money will come from existing funds for R&D, lighthouse projects and export support agencies. In
Switzerland the limitation will be the existing scientists and engineers that can work on such innova-
tions. This will keep additional costs below 1 billion per year.

Impact

The effect of the development of such technologies will not be limited to Swiss companies and house-
holds, because the technologies will also be used abroad. The ecological (and probably also economic)
effect of the development of such technologies is accordingly large.
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Industry and Service Sector

If negative emissions and aviation are not considered we estimate that 10% of the needed reductions
will belong to this category, which means 1 million t by 2030. However, the potential spill-over globally
could be huge and open interesting prospects for the Swiss industry.

As mentioned above, other and larger economies will enter this race as well. So spill-over effects into
Switzerland may be significant as well and needed to drive down the cost of new technologies. To be
able to benefit from these spillovers, however, it is important for Switzerland to build up a certain
amount of knowledge. Only in this way will it be possible to benefit from existing knowledge abroad.
A purely free-riding strategy will hardly work in this area, as new technologies in the green sector gen-
erally require very specific knowledge that can hardly be transferred from traditional technologies
(Stucki and Woerter 2017).

Social Compatibility

No expected negative effects.

Questions and Uncertainties

A popular saying argues that innovations are oversold on a short term and underestimated on a long
term. Therefore, it remains unclear how fast unproven technology today can be a solution in 2030. The
moratorium for new infrastructure may reduce the hazard but post 2030 solutions are badly needed.
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Vision

Introduction and Aim

Three quarters of Switzerland’s greenhouse gas emissions are energy-related, mainly originating from
the burning of fossil fuel-sources (SFOE 2020). Therefore, the transition to a fossil-free energy supply,
the so-called decarbonization of the energy system, is of enormous importance. It is expected that this
will lead to an increase in electricity demand, like through the transition to electric mobility and
through the deployment of heat pumps for the heat supply of buildings. Power represents the main
pillar of a fast and profound decarbonization of the Swiss energy system as electrification directly leads
to decarbonization in many sectors. Other sources of renewable energy, i.e. renewable heat and re-
newable fuels, are covered in other chapters of the CAP.

The following sections will, firstly, estimate future electricity demand until 2030 and 2050 and describe
the current political situation. Afterwards, different political instruments will be highlighted, which
should precipitate the necessary development of renewable energies together with grid and storage
technology. Finally, several technologies and their development potential will be covered in greater
detail.
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Future Electricity Demand

The succeeding figures refer to the target year of 2030 or 2050 for the achievement of a complete
decarbonization in the sectors of mobility (without international air traffic) and building energy. The
transition from today until 2030 or 2050 in the energy source’s composition has been linearly pre-
sumed, respectively. The large part of the increased electricity demand in 2050 as opposed to 2030
comes from the commitment to electricity from nuclear energy. It has been assumed that the remain-
ing nuclear power plants between 2030 and 2040 will be gradually decommissioned.

It will be differentiated by two different scenarios:

a) The ‘Growth in Accordance with the State’ Scenario

The official prognoses of the State will be applied for population growth, movement of goods, people
per kilometer, heat demand and so forth. The most important assumptions are:

e Increases in the mileage in mobility according to Wiithrich et al. (2017), with no sufficiency
measures.

e The renovation rate in the building sector continues at 1% annually.

e The exhaustion of the whole development potential in accordance with the OFE for hydro en-
ergy (which results in an additional 2.2 TWh annually) and biomass (which results in an addi-
tional 3.2 TWh annually) for electricity production until 2030, instead of until 2050.

e The exhaustion of half of the efficiency potential in the current range until 2030 (instead of
100% until 2050). This results in power savings of 9 TWh annually until 2030.

e The exhaustion of a third of the wind power potential in accordance with the OFE until 2030
and of the full potential until 2050. This corresponds to a production of 1.5 TWh annually with
approximately 300 new wind turbines until 2030 and 4.3 TWh annually with approximately
800 wind turbines, respectively.

For details of the assumptions see (Sperr and Rohrer 2019).

b) The ‘Sufficiency and Efficiency’ Scenario

The implementation of sensible measures in other sectors (see chapters on mobility and buildings) can
clearly reduce electricity consumption. In comparison to the assumptions made by the State (the
"Growth in accordance with the State" scenario), the following modified assumptions were made for
the development of energy demand:

e The mileage in mobility declines by 20% until 2030 compared to today in all aspects and, there-
fore, stay constant until 2050.
e The renovation rate in the building sector amounts to a constant 3% annually from 2020

All other assumptions like, for example, population development or living space have been adopted

by the State as it stands and are, consequently, identical with the scenario; ‘Growth in accordance with
the State’.
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An Estimation of the Additional Electricity
Demand

Subsequently, the decarbonization of mobility and the heat production for buildings is being contem-
plated. The chosen technology-mix is leading to an increase in electricity demand. Table 5-1 shows
how strong the production from photovoltaics facilities must be developed with both scenarios, in
order to receive a balanced annual budget from electricity. The numbers originate from the, still, un-
published decarbonization calculator of the Zurich University of Applied Sciences, Wadenswil, as well
as from (J. Rohrer and Sperr 2018; Sperr and Rohrer 2019; 2018).

Table 5-1: additional electricity demand from the decarbonization of mobility (without international flight traffic) and of the
heat production for buildings like; potentialities for energy savings and the development of the electricity supply without pho-
tovoltaics. The difference between demand and potential must be covered either through photovoltaics or through imports.
An annual operating figure of 3 has been assumed with the heat pumps (HP).

Scenario Growth in accordance Sufficiency and  Effi-
with the State ciency

Year: 2030 [TWh]|2050 [TWh] 2030 [TWh]| 2050 [TWh]

Cars 100% electric 14.2 154 10.9 10.9

Delivery vehicles 100% electric. 2.74 3.46 2 2

Truck/LKW 80% elektr., 20% hydrogen 4.74 5.7 3.5 3.5

Buildings 80% HP, 20% wood / solar 18.6 15.8 15.9 11.4

Replacement of nuclear power 22 22

Total demand 40.28 62.36 323 49.8

Power efficiency, half of potential 9 9 9 9

Hydropower 2.2 2.2 2.2 2.2

Biomass 3.2 3.2 3.2 3.2

Wind energy 1.5 4.3 1.5 4.3

Remaining for PV 24.38 43.66 16.4 31.1

The above known figures concern the annual operating figures. Decarbonization within industry, agri-
culture and air traffic have not been considered. The transformation and storage-losses would still
have to be counted amongst that, concerning a storage of electricity (day/night or seasonal). This con-
cerns battery storage of 10-15 %, pumped-storage power plant of 25-30% and storage in the form of
gas at 60-70%.
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Current Situation

Existing Policies

Switzerland was a pioneer for the development of renewable energy and hydropower was developed
early on. Today, Switzerland belongs to the ‘late bloomers’, with reference to the development of new
renewable energies internationally. The strengthened use of renewable energies was constituted in
the Energy Act of 1998, but the policy of encouragement was always very restrained. Therefore, Swit-
zerland adopted the success model of the German Renewable Energies Act not until around 10 years
later and then implemented it in such a way that the development was strongly limited through finan-
cial limitations (the means originate from a limited network supplement). Consequently, mainly wait-
ing lists were established. The phasing out of nuclear power was put into law with the energy strategy
of 2050, which was drawn up by the State after the Fukushima nuclear disaster in 2011. However, the
replacement with renewable energies has, again, only been addressed hesitantly. The highly limited
effectiveness of feed-in tariffs has been limited in time and replaced by one-off investment contribu-
tions (again with financial limitation). In the longer term, the 2050 energy strategy relies on imports:
the statutory objectives, which are hardly being achieved with the existing measures, can replace no
more than half of the omitted electricity generated by nuclear power. Additional demand through
electrification over the course of decarbonization is not even considered.

A further development of the Energy Strategy is currently in planning. The Federal Council has started
a consultation legislative process for the Energy Law in April 2020, in order to slightly adjust the finan-
cial measures. However, the financial constraints are remaining in force, currently at 2.3 centimes grid
surcharge per kilowatt hour, which not only finances renewable energies, but also efficiency and water
protection measures. One-off investment contributions will continue to be the focus for all technolo-
gies. In most EU countries, however, there is a payment for the fed-in kilowatt hour (floating market
premiums) for a specific period of time, for example 20 years. This offers a clearly higher investment
security than with one-off payments.

Likewise, the revision of the Electricity Supply Act is pending. The tariffing of the network will be an
issue there. However, the government, still, does not want to incorporate the topic of distance-de-
pendent network tariffs, where only the network levels that are actually used are to be paid for. Today,
a consumer who draws electricity from the neighborhood pays grid charges for all 7 grid levels instead
of only for the lowest grid level.
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Policy Measures

In the following, we propose a set of eight policies which we expect to be most suitable to achieve the
outlined renewable energy and storage targets. As we do not expect all proposed policies to be
promptly adopted, some policies overlap in their scope. However, we recommend the implementation
of as many policies as possible to maximize the greenhouse gas emissions reductions that other sectors
may achieve thanks to electrification.

Policy 5.1: Cantonal Electricity Quota

Description

In order to scale up renewable electricity generation at the necessary rate, appropriate locations for
large-scale installations need to be quickly designated and made available for public and private pro-
ject developers. Therefore, we propose as flagship policy a cantonal electricity certificate trading
scheme. This scheme requires cantons to supply an annual quota of renewable electricity which is
allocated based on the cantons’ population size. Cantons that supply surplus renewable electricity are
given certificates which they can then trade with cantons that do not manage to match the required
renewable electricity generation.

The advantages of this scheme are fourfold: First, the scheme is a simple tool to incentivize all cantons
to scale up their renewable electricity generation and to find suitable locations on their territory for
additional installations. It also pushes the cantons to adapt cantonal policies and their spatial planning
to accommodate such installations as well as improve and accelerate internal (permitting) processes.
It may also incentivize cantons to offer additional support to renewable energy project developers,
such as feasibility studies, resource information, low-cost financing, etc. Second, it takes into account
cantons’ different renewable energy potentials and offers them the flexibility to choose the technolo-
gies most suitable to their conditions. For instance, some cantons offer high wind resources whereas
others may rather focus on solar PV. Third, it ensures the political support by the numerous mountain-
ous cantons as their potential for renewable electricity generation is generally high and the scheme
may thus offer an additional source of income. Fourth, it offers the cantons flexibility in terms of the
pathways chosen to achieve their targets. They can take local political feasibility into account when
deciding which technologies to deploy and where.

Financing

The policy does not need any financing except to set up the certificate trading system, which corre-
sponds to a small amount and is therefore neglected at this point. In theory, the policy is also neutral
to cantonal finances as long as cantons comply with their respective capacity targets. However, in
practice, some cantons that do not meet their targets will have to buy certificates from overachieving
cantons and thus strain their cantonal finances. To alleviate such cantons, the cantonal electricity cer-
tificate trading system could partially replace the existing cantonal fiscal transfer payments. Cantons
with net benefits from these transfer payments are often the more peripheral and mountainous can-
tons with small population sizes. They also mostly offer high renewable energy potential thanks to
their high land availability, high wind and hydro power resources as well as solar PV resources in the
wintertime. These cantons will thus most likely be overachieving in terms of their renewable energy
targets and thus additionally benefit from the certificate trading scheme.

Impact
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The impact of the policy on renewable energy deployment is considered high as it aligns cantonal in-
terests with the national targets. As a reaction to the proposed policy, cantons will create a favorable
policy environment for public and private actors to invest in renewable energy installations and thus
make sure that the national renewable energy targets are implemented on the ground.

Social Compatibility

Social compatibility is high as the cantons are given the flexibility to choose how to achieve their targets
and thus take actions that are compatible with local political feasibility.

Questions and Uncertainties

Questions and uncertainties remain regarding the specific design of the policy:

e How are the specific cantonal targets set? We propose to allocate them based on cantons’
population size. However, other criteria or a mix thereof are also conceivable, such as eco-
nomic activity, current electricity consumption, tax revenues, etc. Yet, we deem it important
to keep the scheme simple and to base the criteria on easily measurable parameters which
cannot be hampered by cantonal policies.

e What happens to cantons with small surface area, such as Basel-Stadt, Geneva or Zug? Are
they treated equally, or do they receive an upfront bonus? We suggest that they are treated
equally as they represent financially strong cantons. They may have to primarily rely on their
rooftop solar PV potential or may offer additional electricity services such as large-scale stor-
age if these are included in the scheme (see next bullet point).

e For what product are the certificates traded, e.g. renewable electricity, renewable energy ca-
pacity? Does the product’s value change according to the time of delivery, e.g. is electricity
delivered at peak time of higher value? Is large-scale electricity storage included in the policy?

Policy 5.2: Solar Obligation for Suitable Roofs

Description

Building owners - whether public or private - are obligated to build solar PV installations on their roofs
within 10 years if their roofs offer medium, good or very good suitability according to Sonnendach.ch.
The size of the installation needs to be adapted to the size of the roof not to own electricity needs.
Installations receive a cost-covering remuneration. Exemptions are made for buildings that serve ad-
ditional purposes, such as buildings declared historic monuments.

To incentivize compliance with the requirement, building owners are obligated to pay an annual fee
per square meter of roof surface with the abovementioned quality that is not used for solar PV. The
fee continuously increases for the first 10 years. The annual fee cannot be shifted to tenants. Periodi-
cally, the capacity additions are monitored and, if necessary, the fee is additionally increased.

We propose a linearly increasing fee from 0 CHF/m?in 2020 to 20 CHF/m?in 2030 as one square meter
can host an 200W of solar PV with an annual electricity production of approximately 200 kWh. Assum-
ing a remuneration of 10Rp/kWh, this output corresponds to the 20 CHF/m?.

Financing

The remuneration of the electricity produced by the rooftop solar PV installations is financed by the
existing consumer surcharge on the electricity tariff which needs to be raised accordingly. If we assume
that existing suitable rooftops may offer a solar PV potential of 24 TWh and that this production is
remunerated at 10 Rp/kWh for 15 years, the total remuneration would amount to:
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24 TWh/a - 10 Rp/kWh - 15a = 36 - 10°CHF

(Note that this amount is not additive to today’s expenses for electricity. It partially replaces electricity
generation cost from other sources, such as nuclear power or imports.)

Assuming that all the installations are built in 2020 and an annual electricity consumption of 50 TWh,
the surcharge which would need to be paid until 2035 would amount to:

24 TWh/a-10 Rp/kWh
50 TWh/a

= 4.8 Rp/kWh.

(Note that for simplicity the calculated values are nominal and not discounted.)

As not all building owners may have the capital necessary to invest in a solar PV installation, additional
financing options may be provided by the cantons or the federal government or mandated finance
institutes, such as cantonal banks, a green investment bank, or a climate fund. One option would be
interest-free loans provided by the banks backed by the federal authorities with credit guarantees
equivalent to what is being done in the current Corona pandemic. The same could also be done via
interest-free increases of mortgages for climate-friendly renovations. Changes in the regulation of
mortgages may also help. However, in these cases, the cost-covering remuneration needs to be ad-
justed.

Impact

The impact of this policy on solar PV deployment is expected to be very high as suitable roofs will be
effectively used. Increasing the non-compliance fee over time ensures rapid increases in solar PV ca-
pacity which is necessary to achieve the targets for 2030.

Social Compatibility

The policy requires building owners to make investments that they are not necessarily able or willing
to do. However, financial support can alleviate some of the constraints imposed on building owners
(see above). We also would like to point out that a majority of building owners belong to the financially
prosperous sections of the population and the design of the policy ensures that the building owners
do not lose money. Additionally, a solar PV installation constitutes a very small share of the total cost
of a building but adds to its overall value.

At this point, we would like to refer to a similar policy in Switzerland adopted in 1963: The regulation
regarding air-raid shelters implemented in the Law on Civil Protection (BABS / FOCP) . This law required
every building in Switzerland to either dispose of an air-raid shelter or to pay for one in a different
building. Such requirements are thus not unknown in this country. Interestingly, even the construction
costs for air-raid shelters have the same order of magnitude than the ones for a solar PV installation
(roughly CHF 20'000).

Questions and Uncertainties

The proposed policy raises many questions and uncertainties some of which are the following:

e Non-compliance fee: Is the fee high enough to incentivize building owners to invest in a solar
PV installation? Could the fee be replaced with other incentives for building owners to comply
with the requirements?

e Permits: As of now, building owners have to acquire permits to build solar PV installations on
their roofs. Should these permits be abolished, or can they be simplified (see Policy 4)?

e Unsuited roofs: What about building owners with unsuited roofs according to Sonnendach.ch?
Should they also be incentivized to build solar PV installations? Should they be required to pay
the fee?
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Policy 5.3: Competitive Auctions for PPAs for
Large-Scale RE Installations

Description

In order to increase their renewable electricity generation and comply with their mandated quota (see
Policy 5.1), cantons will have to make suitable areas available for large-scale RE installations. In case
the cantons cannot or do not want to find a project developer or Policy 1 is not implemented, compet-
itive auctions for power purchase agreements (PPAs) should be organized by a central public entity,
for instance Pronovo. PPAs represent contracts between an electricity generator and an electricity
buyer and define the conditions at which electricity is sold, e.g. the duration of the contract, the price
paid as well as the specific product delivered. Experiences from other countries show that competitive
auctions for PPAs have been implemented with great success. Portugal, for instance, achieved record-
low solar PV auction results in July 2019 with remuneration levels as low as 1.48 EURct./kWh for a
duration of 15 years (Rojo Martin 2019). In Germany, various solar PV auctions in 2019 resulted in
remuneration levels between 4.80 and 6.59 EURct./kWh for a duration of 20 years and capacity addi-
tions of almost 1.5 GW (Bundesnetzagentur 2019).

With the framework conditions for large-scale renewable energy installations are different in Switzer-
land compared to these countries, particularly in terms of the maturity of the sector, the current po-
litical landscape and labor cost, we do not expect similar outcomes immediately. However, we suggest
following other European countries’ example regarding the design of the auctions: They should be
technology-specific, held at regular and frequent intervals, follow a pay-as-bid pricing mechanism, de-
fine stringent requirements regarding the viability of the bids, offer long-term contracts of minimum
15 years, and either directly remunerate the produced electricity or pay a premium on top of the mar-
ket price. If the auctions are designed similarly to our neighboring countries’ auctions, we expect more
actors to enter the Swiss renewable energy market, including international project developers but also
pension funds, which would add momentum to the pace at which new installations are built, increase
the quality of the projects, lower the cost and bring us closer towards the 2030 targets.

In case a suitable location is already available for a large-scale renewable energy installation, a loca-
tion-specific and technology-specific auction can be held. Such auctions are particularly important for
installations on parking lots, highway taluses, etc. In the case of location-specific auctions, the respec-
tive cantons will provide necessary information, such as wind speed measurements, solar irradiation
levels, soil conditions, etc. and all the necessary permits in order to offer a level playing field to all
interested actors and speed up the processes.

Financing

The remuneration of the electricity produced by the rooftop solar PV installations is financed by the
existing consumer surcharge on the electricity tariff which needs to be raised accordingly to ensure
the timely construction of new large-scale renewable energy installations. Assuming that, by 2030, all
of the wind electricity (1.5 TWh/a) and 10% of solar PV electricity (2.4 TWh/a) are acquired through
competitive auctions with contracts of 15 years and a fixed remuneration of 20 Rp./kWh and 8
Rp./kWh for wind and solar PV, respectively, the total remuneration would amount to:

(1.5 TWh/a - 20 Rp/kWh + 2.4 TWh/a - 8 Rp/kWh) - 15a = 738 - 10°CHF
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(Note that this amount is not additive to today’s expenses for electricity. It partially replaces electricity
generation cost from other sources, such as nuclear power or imports. Neither is this amount additive
to the amount calculated for Policy 2 as there are overlaps in the solar PV installations included in the
calculations.)

Assuming that all the installations are built in 2020 and an annual electricity consumption of 50 TWh,
the surcharge which would need to be paid until 2035 would amount to:

(1.5 TWh/a - 20 Rp/kWh + 2.4 TWh/a - 8 Rp/kWH)
50 TWh/a

= 1.0 Rp/kWh

(Note that for simplicity the calculated values are nominal and not discounted.)

Impact

The impact of the proposed policy on renewable energy deployment is considered high. As mentioned
above, experiences from other countries show how successful competitive auctions can be in terms of
acquiring new renewable energy capacity as well as achieving low prices. If appropriately designed,
similar results are conceivable for Switzerland.

We also expect the impact of competitive auctions for PPAs to be higher than the impact of auctions
for one-off investment grants - the latter being proposed by the Federal Council in the draft for the
revised Law on Energy (Schweizerische Eidgenossenschaft 2020a). The reasons for this expectation are
twofold. First, literature shows that financial investors are sensitive to electricity price risks and con-
sequently increase the risk margin on their investments or are reluctant to invest at all (Salm and
Wistenhagen 2018). As opposed to one-off investment grants, PPAs tackle this problem by offering
secure revenues for the produced electricity. Second, so far, no other jurisdiction has implemented
auctions for one-off investment grants for renewable energy installations. The adoption of such a new
support mechanism would thus require interested actors to first become familiar with the scheme and,
at best, slow down the scale-up of renewable energy capacity. However, it could also alienate potential
project developers and investors and thus hamper the achievement of the targets.

Social Compatibility
The social compatibility of the policy is high as it reduces costs and ensures the quality of the projects
if the auctions are appropriately designed.

Questions and Uncertainties

Questions may arise regarding the appropriate design of the auctions. However, auctions have been
popular and thus well tested in many countries. Swiss policymakers may thus profit from these expe-
riences when designing the auctions.

Policy 5.4: Simplified Permitting Process

Description

Permitting is considerably simplified for all renewable energy technologies. Public authorities set up
one-stop shops for permitting and limit the process to a few days or weeks. The permitting processes
are limited to one governance level, i.e. communes are responsible for the permitting of small-scale
installations while large-scale installations are processed at the cantonal level. The possibility to file for
an appeal is removed from individuals and limited to associations. The deadline for appeals is
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considerably shortened. Especially for large-scale installations, lawsuits are only handled by higher-
level courts to limit the delays arising from passing through all juridical levels.

For small-scale rooftop solar PV installations, we propose entirely removing the need for permits ex-
cept in case of buildings that serve superordinate purposes, such as buildings under a preservation
order.

Financing

The proposed policy does not need considerable financing except to align permitting processes in the
cantons.

Impact

The impact of the policy on renewable energy deployment is considered high. The proposed policy
primarily impacts the speed at which new installations are added as it considerably simplifies and ac-
celerates project planning and execution. It also reduces transaction costs.

Social Compatibility

The proposed policy is socially compatible.

Questions and Uncertainties

Questions and uncertainties arise regarding the definition of small-scale and large-scale installations
as well as the specific authority responsible for the entire permitting process. Also, it remains unclear
what kind of buildings would need a permit for a small-scale rooftop solar PV installation.

Policy 5.5: Support Program to Train RE
Personnel

Description

The rapid scale-up of renewable energy capacity will require additional personnel for the planning and
mounting of these installations. More specifically, for the peak year 2031, we expect an additional
need for 2,500 planners and 17,000 installers (see subsection Personnel Requirements). In order to
meet this demand, the federal and cantonal governments will institute and support programs at Uni-
versities of Applied Sciences and professional schools (dt. hdhere Fachschulen) to train the necessary
number of RE personnel, specifically the planners. For the lower skilled job of mounting the installa-
tions, the federal and cantonal authorities ensure training programs (e.g. in combination with a public
job-program, see Policy 9.1) and provide the necessary boundary conditions to additionally deploy
military personnel.

Financing

The amount of financing necessary to implement this policy is unclear.

Impact

The impact of this policy on solar PV deployment is considered very high as the rapid scale-up of re-
newable energy capacity is largely dependent on the domestic renewable energy sector and its
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capacity to handle the demand. This policy would support the sector in increasing the availability of
educated personnel.
Social Compatibility

Social compatibility of this policy is considered high. The policy combats unemployment in an efficient
and meaningful way and provides opportunities for workers in emission-intensive industries whose
jobs have been cut in the course of the ecological transition.

Questions and Uncertainties

Questions and uncertainties remain regarding how timely high-quality education programs for renew-
able energy planners can be ramped up and suitable candidates found.

Policy 5.6: Abatement of Grid Charges for all
Storage Technologies and Regulation
regarding Storage and Grid Stability

Description

With increasingly intermittent electricity generation, storage and grid stability become important. To
support the deployment of various storage technologies, all storage technologies are exempted from
paying grid charges. The responsibility to invest in necessary storage and thus ensure grid stability lies
with the grid operators. They are free in choosing in which storage technology to invest. Grid operators
can transmit the incurred cost for storage and the grid to the electricity consumers.

When assessing measures in the electricity grid, variants for grid expansion, grid reinforcement and
grid optimization are compared and the variant that is most economical over the entire planning hori-
zon is implemented. As a rule, the grid should only be expanded if a secure, effective and efficient grid
during the entire planning horizon cannot be guaranteed by optimization or reinforcement. Grid opti-
mization can include the control of flexibilities, for example demand-side management, power control
of PV systems or the grid-friendly use of storage systems.

Financing

The cost incurred for storage and grid stability are transmitted to the electricity consumers as is already
done today.

Impact

The impact of this policy on storage deployment and grid stability is considered high as the grid oper-
ators can invest in necessary infrastructure timely and in an unbureaucratic manner.

Social Compatibility

Social compatibility is considered high.

Questions and Uncertainties
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One question arises regarding small-scale storage: Should small-scale storage, such as small batteries
to increase household self-consumption, receive support as well?

Also, the grid operators need to be overlooked by a central authority to avoid incentivizing the con-
struction of unnecessary infrastructure.

Policy 5.7: Promote Open-Space Solar PV

Description

Open-space solar PV installations are not specifically prohibited in the Spatial Planning Act (dt.
Raumplanungsgesetz). However, neither are they specifically encouraged or have a chance of obtain-
ing the necessary permits, see e.g. (Bundesversammlung 2012). We propose that the federal authori-
ties should examine where open-space solar PV could make sense, e.g. above vegetable crops that
need shading, and adapt the Spatial Planning Act accordingly in order for cantons, communes as well
as private landowners to open up their land for solar PV deployment.

Financing

The proposed policy does not need considerable financing.

Impact

The impact of the policy on solar PV deployment is considered moderate. It would take several years
for open-space solar PV to be allowed. However, once the regulation is adapted, scale-up of solar PV
deployment could happen very fast.

We do not expect the permission of open-space solar PV to have an impact on solar PV deployment
on existing buildings as feared by the Federal Office of Energy.

Social Compatibility

The social compatibility of this policy remains unclear. Careful consideration of social acceptance to-
wards open-space solar PV is necessary. However, positive side-effects of open-space solar PV, such
as increased biodiversity (Busch et al. 2019), may increase the social acceptance not only for open-
space solar PV but also for other climate-friendly measures, such as the reforestation of unused areas.

Questions and Uncertainties

Questions and uncertainties remain regarding the type of land that could and would be opened for
open-space solar PV and thus the potential that could be tapped into. Also, it remains unclear how
quickly such regulation could be adapted.

Policy 5.8: New Structure of Electricity Tariffs

Description

Current electricity tariffs include the price for the consumed electricity besides grid charges, taxes and
the consumer surcharge for renewable energy deployment. We propose to structure the tariffs in a
more market-based manner to reflect future production regimes with higher shares of intermittent
renewable energy generation. If structured appropriately, the electricity tariffs may increase energy
efficiency and reduce the need for additional intraday storage capacity. On the one hand, the current
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scheme with high and low electricity prices should be abandoned and replaced with a more flexible
scheme. Here, we envision electricity prices that are adapted at least hourly to the current market
price. This rewards electricity consumption at peak electricity generation. On the other hand, the grid
charges should be imposed depending on the used network level, on the used capacity or combina-
tions thereof. Hence, the consumption of locally produced electricity is incentivized which reduces the
need for investments in the transmission grid.

As an alternative to the above proposed tariff structure, we could also envision flat-rate electricity
tariffs similar to existing mobile phone tariff structures where a specified amount of energy and grid
usage is included in a monthly tariff and the consumer pays extra for additional electricity consump-
tion. The monthly tariff may also be adapted to reflect intraday electricity price fluctuations by includ-
ing more energy usage at peak production hours. Such a tariff structure may improve energy efficiency.
Generally, we deem it important to abandon the current structure of the electricity tariffs as it does
not correspond to expected future electricity generation regimes.

Financing

The proposed policy requires the replacement of current electricity meters with meters that monitor
the time of use. However, such a replacement is currently ongoing and would thus not incur higher
cost. Importantly, electricity consumers should be allowed to choose where to buy their electricity
meter from.

Impact

The proposed policy incentivizes electricity consumers to align their consumption with electricity pro-
duction and could thus add to grid stability. Additionally, it would incentivize installations that generate
off-peak electricity, such as solar PV installations on facades, as well as intraday storage, such as bat-
teries. It may also incentivize operators of pumped-storage hydropower plants to align their operations
with actual consumption behavior and thus add to grid stability.

Social Compatibility

The proposed policy requires the replacement of current electricity meters for all households as well
as behavioral changes as the current pricing scheme will be abandoned. This may court the resentment
of some parts of society.

Questions and Uncertainties

Questions and uncertainties remain:
e Communication of electricity prices: How are the current prices communicated to electricity
consumers? Do they know about future prices?
e Self-consumption: How is self-consumption remunerated? Do the grid charges also apply to
buildings that generate their own electricity?
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Technologies and Potentials

After estimating future electricity demand and discussing the political action necessary to ensure en-
ergy supply in a net zero world, we want to take a closer look at the potentials and technologies nec-
essary for this transition.

Photovoltaics

This section as well as parts of the section on future electricity demand were already developed further
by the author and published via the Swiss Energy Foundation (see Jiirg Rohrer 2020).

Photovoltaic systems have, by far, the biggest potential for increased electricity production in Switzer-
land (Sperr and Rohrer 2018), particularly during the short time span of 10 years. In this section, there-
fore, it will be estimated, how rapidly and strongly the electricity production from photovoltaics in
Switzerland could be developed and how, through this, a complete supply of electricity would be pos-
sible in the annual budget.

Potential of PV Roof Surface Area in Switzerland

Studies by (Gutschner, Gnos, and Nowak 2010; Nowak, Gutschner, and Gnos 2007; Nowak and
Gutschner 2011) have shown that roughly 30% of the roof surface area in Switzerland would be suita-
ble for the installation of a solar PV installation. In a first approximation the roof surface areas are
being estimated by the means of the floor area of 485km2 (Walch et al. 2020). This then corresponds
to a modular unit surface of 145.5km2; and assuming the values of 0.188 kWp/m2 and 970 kWh/kWp
for said unit one gains 26.5 TWh per year. This potential has been put to use in an online potential
calculator for renewable energies per municipality (Eymann, Rohrer, and Stucki 2014).

According to the data of sonnendach.ch roof surface area in Switzerland rated good, very good or out-
standing has a PV potential of 77.8 TWh per year. After subtracting 5% to account for protected build-
ings (Remund, Albrecht, and Stickelberger 2019) one is left with 74 TWh per year. According to a clar-
ification by (Portmann et al. 2019) one ought to subtract 30%. When it comes to flat-roofed blocks of
flats, the subtrahend amounts to 58%. These deductions account for chimneys, skylights, terraces, rail-
ings, roof structures etc. Since 6% of the gain comes from blocks of flats the average deduction is 32%
(94% with 30% and 6% with 58%). These deductions have been defined through expert surveys. How-
ever, the exact methods and the raw data have not been published (Portmann et al. 2019). Other
studies concluded bigger deductions i.e. around 40-45% (Assouline, Mohajeri, and Scartezzini 2017;
Assoulinea, Mohajerib, and Scartezzini 2018; Walch et al. 2020).

Thus, the data from sonnendach.ch results in a roof surface area potential anywhere between 40-50
TWh per year. Due to the aforementioned data, the Swiss Federal Office of Energy (BFE/OFEN/UFE)
assumes a potential of 50TWh (BFE, 2018). The solar branch association Swissolar calls this the ex-
haustible potential and finalizes a similar value of 49.1 TWh. However, Swissolar assumes that only
half of this value can be harnessed in the next thirty years i.e. 24 TWh per year (Remund, Albrecht, and
Stickelberger 2019).

A new study conducted by the EPFL (Ecole polytechnique fédérale de Lausanne) put the number of
said potential to solely 24.6 (+ 9) TWh per year (Walch et al. 2020). Main reasons for said difference,
especially concerning the estimates of sonnendach.ch, are thought to be different models of insola-
tion, the machine-aided arrangement of the modular units on the roofs and more detailed calculations
of the shading (Walch, Mohajeri, and Scartezzini 2019). Notwithstanding, the immense differences are
still not sufficiently explained.
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At first sight, the estimates for Swiss roofs seem the cover a wide range i.e. 24.6-49.1 TWh per year.
What meets the eye is the high value stated by sonnendach.ch when compared to the others (see
Figure 5-1). However, assuming that only half of the potential could be harnessed until 2050 (in com-
pliance with Remund et al., 2019), one gets a similar potential to the other estimates. Nonetheless,
further clarifications are suggested.

Since the time horizon of this report refers to 2030 or at most 2050, an exhaustible potential some-
where between 24-25 TWh on roofs seems to be the most trustworthy and sensible estimate. To this
figure one can add Swissolar’s estimate of 8 TWh for facades. Hence Swiss buildings might be produc-
ing 30-33 TWh worth of energy per year.

Walch et. al 2020

Remundecai20s (Y
Sonnendach.ch 2018 _

Assoulineet. al 2018
Assoulineet. al 2017

ZHAW 2012, 2014

Figure 5-1 Various estimates for the potential of photovoltaics on the roof surfaces of buildings in Switzerland (numbers in
TWhp.a.).

Analysis of Solar PV on Roofs

The size of a solar plant is a decisive factor when it comes to the costs of said structure and, thus, also
influences the production costs of electricity. In-detail data has only been published by sonnendach.ch.
Hence, the following analysis is based on their information. As long as the factor 0.5 is being used for
the number and the surface area resp., the statements should be transferable to the aforementioned
trustworthy estimate of the potential i.e. 24-25 TWh.

For the analysis it has been assumed that several roof surface areas of one building would be conflated
to one single solar plant. Thus, different surface areas with an identical UUID have been added up and
labeled as “solar plant” or “building”.

Furthermore, only roof surface areas with an annual insolation of at least 1,000 kWh/m2 have been
taken into account. This is identical with a very good or outstanding roof surface area.
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Figure 5-2: Dispersion of the standardized PV gain among the number of buildings and solar collectors respectively, according
to sonnendach.ch. For roof structures a lump deduction of 30% per roof surface area has been included.
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Figure 5-3: Distribution of the roof surface area according to sonnendach.ch (raw areas without correcting factors as a lump
deduction for chimneys, roof structures etc.)

Figure 5-2 shows the standardized annual gain of the solar collectors on roofs as per sonnendach.ch.
Most of the collectors are in the range of 900-1,000 kWh/kWp, as are newly installed collectors today.

Figure 5-3 shows the distribution of the sizes of the roof surface areas from sonnendach.ch, which are
usually fit to have PV systems installed. Figure 5-4 shows the annual electricity yield sorted by the size
of the installations. The abundance distribution of the annual electricity yield for different categories
of PV systems are shown in Table 5-2 and in Figure 5-5, also. As a data source for the categorization
the figures from sonnendach.ch, with a lump reduction of 30% of the roof surface area and the gains
respectively, have been used. Furthermore, the roof surface areas were also aggregated with the UUID
to PV systems.
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Figure 5-4 Frequency of different annual gains per solar plant. (Source of data being sonnendach.ch, grouped by UUID with a
correcting factor of 0.7 as a lump deduction e.g. for chimneys, roof structures etc.)

Table 5-2 as well as Figure 5-5 show nicely that typical installations on single-family homes with capac-
ities between 2-20 kWp (10-100 m2 surface of modular units) can produce roughly 36% of rooftop PV
electricity. 29% of the potential comes from installations between 20 and 50 kWp and 25% of the po-
tential is being covered by even bigger installations on blocks of flats or on industrial builds.

These bigger installations can be built more efficiently than small ones and, thus, lead to substantially
lower electricity production costs. Especially when a lot of solar power must be added in a short time,
the political measures should be adjusted to this circumstance. This calls for political measures that
will quickly lead to the construction of PV systems on larger roofs.

Table 5-2: Frequency of the annual PV gains (source of data being sonnendach.ch grouped by UUID with a correcting factor
of 0.7 as a lump deduction e.g. for chimneys, roof structures etc.)

Category Electricity yield Area Number
[MWAh] [GWh] [km2] of plants
<2 329.31 2.01 266'052
2-4 1'232.27 7.45 424'647
4-20 18'945.87 111.15 1'835'675
20-50 15'156.99 90.48 520'871
50-300 13'302.59 80.61 149'218
>300 5'578.92 33.86 8'908
Total 54'545.96 325.57 3'205'371
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Figure 5-5: Distribution of the electricity yield correlating with the size of the plant according to Table 5-2. Solar plants with a
capacity <4 kWp are not plotted because of their minor part in the production of electricity.

Potentials Outside of Buildings

Studies for the assumptions of potentials of the PV-production independent from buildings in switzer-
land have rarely been published so far. Swissolar and Meteotest assume the following additional po-
tentials, which could be realised in the next 30 years (Remund, Albrecht, and Stickelberger 2019):

Plant Potential in TWh Area km2
Streets 2.5 16.2
Parking lots 3.9 25.7
Motorway embankments 3.9 25.7
Total: 10.3 67.6

Additionally to this potential on existing infrastructures from 10.3 TWh per year, there is a potential of
plants in the lowlands and that mountains that is theoretically only limited by the Area of Switzerland.
However, the authors of the study mentioned above assume only a limited potential of 3.3 TWh due
to assumptions about the distance of feeding options in the Alps (Remund, Albrecht, and Stickelberger
2019).

Comparison of Potential and Requirement

According to Table 5-1, there is a requirement of additionally 24.4 TWh PV-Energy per year until 2030
respectively 43.7 TWh PV-Energy per year until 2050 in the scenario «Growth in Accordance with the
State». The required PV-Energy was determined with optimistic assumptions concerning the realiza-
tion of Power-efficiency measures and the expansion of the other technologies for the production of
energy (Wind power, Hydropower, Biomass). These requirements in energy are put next to the poten-
tials for PV-energy shown in Table 5-3. In that case, it is assumed that financial and human resources
represent no bottlenecks (see also considerations down below) and that the potentials can be fully
implemented until 2030 respectively 2050.

To implement the PV-potentials that were identified completely and in a short time span, rigorous
political action is necessary. Figure 6 shows the comparison between the demand for PV electricity of
around 44 TWh in 2050 and the forecast PV production, assuming different degrees of exploitation of
the potential. Even a full exploitation of the PV potential by 2050 on existing infrastructures could not
completely cover the needs in the "growth according to the federal government" scenario. In the “suf-
ficiency” scenario, on the other hand, a 70% exploitation of the potential on infrastructures or a full
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exploitation of the PV potential on buildings (roof areas and facades) would be sufficient to cover the
demand.

So far, only the annual balance of electricity demand and production have been taken into account.
Due to the seasonal course of PV production in the Swiss plateau and the high proportion of PV elec-
tricity, seasonal electricity storage will most likely be necessary. Regardless of the storage technology
chosen, storage and reconversion are associated with losses, so that ultimately the electricity con-
sumption will be higher. In addition, neither any additional electricity requirements due to decarboni-
zation in industry nor for the substitution of aviation fuel have been taken into account.

This makes it clear that consistent sufficiency measures to reduce electricity requirements and / or PV
systems on open spaces will be necessary to cover Switzerland's electricity needs in 2050 in the annual
balance sheet.

Seasonal storage: A forced expansion of PV systems in the mountains and wind power would reduce
the seasonal storage requirements. Otherwise, depending on the efficiency of the selected storage
technology, much larger free areas will have to be covered with PV systems.

Table 5-3: Comparison between the demand per scenario and the potential for PV electricity on existing infrastructure.

in 2030 2050
Production potential of PV electricity:
PV on roof areas 24.5 24.5 TWh
PV on facades 8 8 TWh
PV on parking lots, roads, embankments 10.3 10.3 TWh
Subtotal PV-Production Potential 42.8 42.8 TWh
Scenario «Growth in accordance with the
State»
Electricity demand from PV 24.4 43.7 TWh
Requirement minus potential 18.4 -0.9 TWh
Scenario «Efficiency and Sufficiency»
Electricity demand from PV 16.4 311 TWh
Requirement minus potential 26.4 11.7 TWh
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Figure 5-6: PV electricity demand for the year 2050 (“Growth according to federal government” blue line or “Sufficiency”
scenario gray line) and PV production depending on how much the PV potential is effectively used on existing infrastructures.

Personnel Requirements and Training of Additional Personnel

The annual rate of expansion of photovoltaics in Switzerland is currently around 350 MW (Hostettler
2019). Additional specialists - especially PV planners - need to be trained to add more quickly. Recruit-
ment and training take time, which is considered the most important limiting factor.

According to the “Strategy for Solar Education in Switzerland”, a distinction is made in the solar indus-
try between expert knowledge (3% of employees), specialist knowledge (25% of employees) and basic
knowledge (72% of employees) (Portmann et al. 2017). In the case of tenders for PV systems, a distinc-
tion is normally made between the hours worked for planning or building the system. Around 17% of
the working hours are devoted to planning, the remaining 83% for the construction of the plant (Sperr
and Rohrer 2017; 2018). In the following it is therefore assumed that a 1-2 week “apprenticeship” is
sufficient for 85% of the work and that only 15% of the work is carried out by well-trained specialist
planners. These specialist planners have a solid basic technical education (technical school level or
university of applied sciences level), special training lasting around 2 months and additionally at least
half a year of work experience in the planning of PV systems.

Due to the necessary training of additional specialist planners, the PV expansion until in 2030 will be
limited to approx. 27 TWh (see Figure 5-7). The average investment costs of a PV system in 2020 were
CHF 1,200 per kWp, a future cost reduction of the PV systems of 1% per year and a share of the instal-
lation and planning costs in the investment costs of a PV system of 30 % are being assumed (Sperr and
Rohrer 2017). This enables the costs for the work performed during the construction and planning of
the PV systems to be calculated. The gross income per full-time equivalent for planning and installation
in the PV industry is CHF 67,000 per year (Huemer 2016). Ancillary wage costs, tools, vehicles, office
rent, administration, etc. are taken into account with a factor of 1.5, so that costs of CHF 100,000 are
charged per FTE. As mentioned above, the costs for specialist planners make up 15% of the total labor
costs for planning and building a PV system. The number of required PV specialist planners in Figure
5-8 was thus determined.
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This leads to an increase in the need for specialist PV planners from around 200 full-time equivalents
today to around 2,500 full-time equivalents by 2030 (see Figure 5-8). For the peak year 2031, there will
therefore be a need of:

e (Ca. 2'500 specialist planners
e (Ca. 17'000 Workers in mounting

The training of 2,300 specialist planners within 10 years should not be an insurmountable problem.
The only question is whether so many people can be motivated for this job. The assembly staff could
be temporarily supplemented, for example, by the army or civil service.

For comparison: there are currently around 5 million employees in Switzerland. In sector G, “Trade,
maintenance and repairs of motor vehicles”, the transition to public transport and electromobility is
likely to result in some redundancies. Currently, 603,000 people are employed there in Switzerland.
The approximately 20,000 persons mentioned above represent 3.3% of the employees in Sector G.

0.0

PV-Produktion TWh/a

Figure 5-7: Proposal for a rapid expansion of PV production by 2035.
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Figure 5-8: Number of PV specialist planners required to expand electricity production from PV according to Figure 5-7.

Wind Energy

Current Situation of Wind Energy in Switzerland

At the end of 2019 there were 37 wind turbines installed in Switzerland with a total installed capacity
of 75 MW. This includes the wind farm Juvent in Western Switzerland with a total of 16 Vestas wind
turbines (four V112 and 12 V90 models). The total electricity production from wind energy was 146
GWh —equal to less than 0.3% of the total production in Switzerland. The development of the installed
capacity (red), electricity production (dark blue) and expected production (light blue) since 2005 is
shown in Figure 9. A further 11.75 MW are expected in 2020, when the wind farm San Gottardo starts
production, making a total of 86.75 MW and 42 wind turbines.
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Entwicklung der Windenergie in der Schweiz (2005-2019)
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Figure 5-9: The development of the installed capacity (red), electricity production (dark blue) and expected production (light
blue) since 2005.

Wind Energy Potential in Switzerland

According to the Energy Strategy 2050, Switzerland aims to produce 4.3 TWh of electricity from wind
energy by 2050, corresponding to approximately 800 new wind turbines with a total new installed
capacity of 2.8 GW assuming an average installed capacity of 3.5 MW and 1'500 full load hours (Cattin
et al. 2012). However, more recent studies suggest that the potential would be on the order to 9 TWh.
On the other hand, problems with permitting due to acceptance issues have slowed down this process,
and not a single wind turbine was installed in 2018.

Wind Energy Production by 2030

Assuming a linear increase of installed capacity between 2020 and 2050 to reach the Energy Strategy
goal by 2050 results in an estimated installed capacity of 267 wind turbines with 933 MW by 2030, and
an electricity production of about 1.5 TWh. Through rapid implementation of ambitious measures (e.g.
cantonal electricity quotas, simplified permitting process) this number could certainly still be raised.

Efficiency

The main drivers of electricity consumption are electrification for building heating and mobility. Effi-
ciency and sufficiency measures in these areas are covered in the corresponding chapters (see Chapter
2: Mobility and Chapter 4: Buildings).

Additional reduction of energy consumption is possible in other areas. In addition to sufficiency, the
savings potential purely through technical progress, such as optimized heating circulation pumps, en-
ergy-efficient refrigerators and freezers or LED lighting, is around 26 TWh (Schweizerische Agentur fir
Energieeffizienz 2011).
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Table 5-4: Electricity efficiency potential for Switzerland. Scenario TECHNIK describes the demand with growth factors (popu-
lation growth, jobs, replacement of fossil fuels, etc.) and the exploitation of the technical potentials. (Source: Schweizerische
Agentur fiir Energieeffizienz S.A.F.E., 2011)

Sparpotenzial
Endverbrauch Elektrizitrdt Schweiz (TWh/a) 2010 2035 ( bezogen auf Trend 2035 ) 2035 2050
IST TREND | Prozent TWh/a TECHNIK TECHNIK
Beleuchtung Haushalte 2.4 2.7 60% 1.6 1.1 0.8
Beleuchtung Dienstleistung, Gewerbe, Industrie, 6ffentliche B 5.9 6.5 40% 26 3.9 34
Haushaltgerate Kiiche inkl. Spezialgerate wie Kaffeemaschinen etc. 42 4.8 35% 1.7 3.1 28
Haushaltgerate Waschen + Trocknen 1.7 2.0 40% 0.8 1.2 1.0
Haushalt: diverse und Kleingerate 1.4 1.6 30% 05 1.1 1.0
Unterhaltungselektronik 13 1.6 50% 0.8 0.8 0.6
Biirogerate, Informations-/Kommunikationstechnik, Heimbiiro 4.3 5.3 40% 2.1 3.2 2.9
Haustechnik: Umwalzpumpen 1.8 2.1 60% 1.3 0.8 0.6
Haustechnik: Luftung, Klima etc., ohne Elektrowarme 2.8 3.2 40% 1.3 1.9 1.6
Industrielle + Gewerbliche Anwendungen (75% Motoren) 23.5 25.9 30% 7.8 18.1 155
Bahnen, Trams, Seilbahnen etc. 3.4 4.6 10% 0.5 4.2 3.8
Zwischentotal ohne Elektrowirme und -Mobilitat 52.6 60.3 35% 20.9 394 341
Elektroheizung Widerstand 3.7 1.9 50% 1.2 0.7 04
Elektr. Warmwasser (inkl. Anteile WP) 24 1.2 50% 0.8 0.4 0.3
Elektro-Warmepumpen 1.2 7.4 40% 3.0 4.4 4.0
Elektro-Mobilitat individuell (Autos, Motos, Velos) 0.0 1.1 * * 1.1 2.1
Total 59.9 71.8 25.8 46.0 40.9

Whenever devices are replaced before the end of their service life, the grey energy must be considered
- so it may make sense to operate a less efficient appliance for longer, depending on the purpose. This
also applies to a certain extent to fossil appliances (cars, heaters), although here replacement with
electrical alternatives makes sense as soon as electricity from renewable sources is available.

Power Grid

Source of texts and figures for this section: BFE 2015, Entwicklung der Netzkosten in der Schweiz vor
dem Hintergrund des derzeitigen Bedarfs, der ES2050 und der Strategie Stromnetze.

Power grids must be continuously maintained and renewed. These measures alone generate costs, the
amount of which is relatively easy to estimate, as they can be derived with a good approximation from
today's - well known - installed assets. In addition, the Message on the first package of measures of
the Energy Strategy 2050 from autumn 2013 and the Explanatory report on the electricity grids strat-
egy from 2014 describe the changes that are being targeted in the areas of electricity generation, elec-
tricity consumption and power grids. These changes will in some cases have a significant impact on the
future design and thus the costs of power grids - beyond the costs of maintaining existing grids.

Based on the study (Prognos 2012), this section describes the assumptions of the Energy Strategy 2050
(ES 2050) and the resulting estimates of future grid investment costs. These values can be taken as a
rough estimation for the grid costs until 2030 if the net 0 CO2 goal has to be reached until 2030.

Assumptions of the Energy Strategy 2050

The current public and political debate on the future energy supply in Switzerland requires a compre-
hensive basis for decision-making. In the area of electricity supply, there is a need for a well-founded
estimate of the costs of the power grids, which play a key role as the link between producer and con-
sumer, in the coming decades.

In the past, various studies have been carried out to estimate future grid costs in Switzerland
(Ladermann et al. 2010; Consentec 2012). However, some of these studies were based on assumptions
that deviate from the current boundary conditions set out in the ES 2050 and the Electricity Grid Strat-
egy. Furthermore, the previous studies did not yet take into account the extensive cabling of the dis-
tribution grids planned in the Electricity Grid Strategy (Consentec 2013). A possible expansion of grid
level 3 was also left out in the past. Furthermore, the time horizons of consideration as well as the
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presentation and differentiation of the results in the various studies are not uniform. Given this back-
ground, the future grid costs will be quantified again.

The ES 2050 describes, among other things, the targets for electricity generation and consumption in
Switzerland for the next 35 years and outlines the measures planned to achieve them. On the basis of
these descriptions, Prognos was mandated by the SFOE to derive various forecasts for electricity gen-
eration (supply variants) and for electricity consumption (demand scenarios). In the actual report
(Prognos 2012), the supply variants E/ C+ E / C+ D + E and the demand scenarios wwb / POM / nEP /
are considered.

Demand scenario wwb:

The reference scenario “continue as before” (dt. “weiter wie bisher” / wwb) shows the situation if all
energy policy instruments currently in effect are not changed. The scenario results in an increase in
electricity demand from currently around 59 TWh/a to 69 TWh/a in 2050 and thus in a higher load on
the grids in consumption-dominated areas.

Demand scenario POM:

The scenario " Political measures" (POM) shows how the measures of the first package of the ES 2050
will affect energy demand. In this scenario, electricity demand is expected to increase slightly to 61
TWh/a in 2050.

Demand scenario nEP:

In the scenario "new energy policy" (nEP) a development of energy consumption is presented, which
makes it possible to reduce CO2 emissions until the year 2050. This scenario leads to a slight decrease
in electricity demand to 53 TWh/a in 2050 and thus to a slight relief of the grids in consumption-dom-
inated areas.

Supply variant E (renewable energies):

In this variant, no additional central large-scale power plants are built. Instead, an ambitious expansion
path for renewable production facilities is assumed, based on a corresponding political support regime.
In the referred study, the expansion of decentralized combined heat and power (CHP) plants is based
on the current support regime. The installed renewable energy capacity is approximately 2 GW in wind
systems and approximately 10 GW in photovoltaic systems in 2050. The installed capacity of decen-
tralized CHP systems is approximately 4 GW. Depending on the demand scenario, generation from
decentralized generation plants and large hydroelectric power plants in Switzerland will not be suffi-
cient to fully meet Swiss electricity demand. In this supply variant, the remaining shortfall is filled by
imports.

Supply variant C + E:

In this variant, the same ambitious expansion path for renewable energies is assumed as in variant E.
The remaining coverage gap is not closed by imports, but by central gas and steam turbine plants in
Switzerland. Here, depending on the demand scenario, 4 to 7 gas and steam turbines with an installed
capacity of approx. 550 MW each are assumed. For decentralized CHP plants, as in variant E, current
support mechanisms are assumed. Compared to variant E, the changes in the generation structure
primarily affect grid level 1 (transmission grid). The feed-in-related load on the distribution grids is
identical in variants E and C+E.

Supply variant C+ D + E:

In this variant, the same ambitious renewable energy expansion path is assumed as in variant E and
C+E. However, here the electricity gap is covered by a combination of additional decentralized CHP
plants and central combined cycle power plants. To realize this, it is assumed that the support condi-
tions for CHP plants will change accordingly. Depending on the demand scenario, between approx. 6
GW (scenario nEP) and approx. 7 GW (scenarios wwb and POM) will be generated in CHP plants in
2035 and between approx. 4 GW (scenario nEP) and approx. 8 GW (scenarios wwb and POM) in 2050.
The number of CCGT plants is reduced here to 3 (scenarios POM and nEP) to 5 (scenario wwb). From
the point of view of the distribution grids, this variant is expected to have the greatest load from feed-
in. From the point of view of the transmission grid, a similar feed-in-related load is to be expected here
as in the C + E variant.
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Future Investment Costs

Below the expected need for investments in the Swiss grids for the period from today until 2035 and
until 2050 is given. The demand includes investments in all grid levels, which result both from the
forecast changes in supply and demand and from the replacement of the current grid infrastructure
due to ageing. It is generally assumed that smart technologies in the form of adjustable local grid trans-
formers will also be used.

Furthermore, the cost calculations for grid level 1 also take into account the multi-year planning of the
national grid company Swissgrid (as of 2010). In the meantime - during the term of this study - Swiss-
grid has updated this multi-year planning and published a "Report on the Strategic Grid 2025". Due to
time constraints, this new report could no longer be included in the calculations.

The results presented below also include investments for smart metering and the innovation budgets
for intelligent grid solutions.

The presented results of the study (Consentec 2015) estimated grid costs until 2035 and 2050. These
values can be taken as a rough estimation for the grid costs until 2030 if the net 0 CO2 goal has to be
reached until 2030. More precisely, the grid costs for stock renewal until 2035 (which is needed
anyway) and the grid costs for expansion until 2050 are used as benchmark in this report.

Investment costs with the Energy Strategy 2050

The need for expansion resulting from the measures according to the ES 2050 is illustrated below using
the C+D+E supply variant. This supply variant can be regarded as a "worst case" variant. The results are
differentiated according to the three demand scenarios wwb, POM and nEP. In the base case, it is
assumed that controllable local grid transformers are used where they can reduce the need for grid
expansion due to violations of the voltage range. Other smart expansion variants are not considered.
Table 5-5 shows the calculated investment costs in the Swiss transmission and distribution grids until
2035 for the supply variant C+D+E and for the demand scenarios wwb, POM and nEP compared to the
investment requirements without ES 2050. Independent of the supply variant and demand scenario,
investment costs for the installation of smart metering components of approximately CHF 0.9 billion
and innovation budgets of approximately CHF 235 million to CHF 255 million should be taken into ac-
count.
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Table 5-5 Investment costs [Billion CHF] until 2035. The smart meter costs do not include costs for ripple control systems
(German: Rundsteuerung). If these costs were taken into account, the above costs would be about 10 % higher. (Consentec
2015)

Verbrauch ohne ES2050 (wwb) | wwb | POM | nEP
Produktion / Zubau C+D+E
Ubertragungsnetz
Bestandsemneuerung 1.7 1.7 1.7 1.7
Ausbau mkl. Mehrjahresplanung Swissgnid | 2.6 26 |25 24

(Stand 2010)

Verteilnetz

Bestandserneuerung 224 224 222 21.5
Emfluss Lastzuwachs 2,0 20 |00 0,0
Emfluss dez. Erz. 0,0 8.1 8, 6.6
Emfluss MKF 0.0 5.2 4.9 4.7
Smart Meter (Mehrkosten)’ 0.0 0.9 0.9 0.9
Innovationsbudgets 0.0 02 |02 0,2
Summe 28,7 43,1 | 40,4 380
Mehrkosten ggii. ohne ES2050 - 144 | 11,7 0.3

Zusatzkosten bei non smartem Netzausban (ohne tONT)

C+D+E (Produktion / Zubau) - 1.5 1.4 1,0

The investment costs for the supply variant C+D+E are shown graphically in Figure 5-10. In this supply
variant, the additional costs compared to the case without ES 2050 are around CHF 14.4 billion in the
demand scenario wwb, CHF 11.7 billion in the POM scenario and around CHF 9.3 billion in the nEP
scenario. The higher investment costs compared to the C+E variant are mainly due to the higher ex-
pansion of decentralized thermal generation (CHP). Due to the higher expansion of distributed gene-
ration, the costs for cabling caused by the additional cost factor are consequently also higher. The
additional costs caused by this are, however, rather low compared to the costs for cabling, which are
needed anyway, and which are to a large extent determined by the replacement of the current grid
infrastructure. In the wwb scenario, for example, they rise from CHF 4.7 to 5.2 billion. In contrast, the
investment requirement for the cabling, which is caused by the load-related expansion and the rene-
wal of existing infrastructure, is just as high as in the C+E scenario. If the grid is expanded purely con-
ventionally (non smart), the investment requirement is CHF 1.5 billion higher in the wwb scenario, CHF
1.4 billion higher in the POM scenario and CHF 1.0 billion higher in the nEP scenario. Overall, therefore,
by 2035 in the POM scenario and the C+D+E supply variant in the worst-case scenario, additional costs
of CHF 13.1 billion will be required as part of the ES 2050 if only conventional expansion is implemented
and smart metering systems and innovation budgets are included. However, an expansion that also
makes use of controllable local grid substations is more likely (smart variant). In this case, CHF 11.7
billion can be expected by 2035.
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Figure 5-10: Investment costs of the demand scenarios until 2035, supply variant C+D+E (Consentec 2015)

Table 5-6 shows the investment requirements in the Swiss transmission and distribution grids up to
2050 for the supply variant C+D+E and the demand scenarios wwb, POM and nEP compared to the
investment requirements without ES 2050.

The cost base for smart metering components and innovation budgets, independent of supply and
demand scenarios, will increase until 2050. For smart meters, this will be CHF 1.3 billion and CHF 410
to 445 million for innovation budgets.
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Table 5-6: Investment costs [Billion CHF] until 2050 . The smart meter costs do not include costs for ripple control systems
(German: Rundsteuerung). If these costs were taken into account, the above costs would be about 10 % higher. (Consentec
2015)

Verbrauch ohne ES2050 (wwb) | wwb | POM | nEP
Produktion / Zubau C+D+E
Ubertragungsnet:
Bestandserneuerung 2,9 2.9 2.9 29
Ausbau mkl.  Mehrjahresplanung | 2.8 28 |27 26
Swissgrid (Stand 2010)
Verteilnerz
Bestandsemeuerng 392 392 | 392 36.5
Emfluss Lastzuwachs 3.7 3.7 |03 0
Emfluss dezentrale Erzeugung 0 122 (127 9.1
Emfluss MKF 0 7.5 7.2 6.4
Smart Meter (Mehrkosten)™ 0.0 1.3 1.3 1.3
Innovationsbudgets 0,0 04 |04 0.4
Summe 48,6 00 | 06,7 302
Mehrkosten ggii. ohne ES2050 - 21,4 | 18.1 10,0
Zusatzkosten bei non smartem Netzausbau (ohne rONT)
C+D+E (Produktion / Zubau) - 2.4 2.2 1.5

The investment costs up to 2050 for the three demand scenarios in the C+D+E supply variant compared
to the case without ES 2050 are shown in Figure 5-11. In scenario wwb, the investment costs are CHF
21.5 billion higher than in the case without ES 2050. In the POM scenario these additional costs are
CHF 18.2 billion. In the nEP scenario, the additional costs compared with the case without ES 2050 add
up to CHF 10.7 billions and are thus only about CHF 0.8 billions higher than in the C+E variant.
What is interesting in the C+D+E variant is that the cost difference between the nEP and POM scenarios
is much greater than in the C+E variant. Scenario POM in variant C+D+E is about 12 % more expensive
than scenario nEP, while this difference is only about 7 % in variant C+E. This can be explained by the
different expansion requirements resulting from the increase in decentralized generation plants. In the
supply variant C+D+E, the expansion requirement increases by approx. 51% in the scenario wwb com-
pared to 2035 and by approx. 59 % in the scenario POM. In the nEP scenario, however, the increase in
costs is only approx. 39 %. In supply variant C+E, the expansion requirement in this period increases by
approx. 33 % in scenario wwhb, by approx. 41 % in scenario POM, and by approx. 52 % in scenario nEP
due to the addition of distributed generation plants. This means that in supply variant C+D+E, the in-
crease in expansion demand from 2035 to 2050 due to the addition of distributed generation plants is
higher in scenarios wwb and POM than in supply variant C+E, whereas in scenario nEP this increase is
lower in supply variant C+D+E than in supply variant C+E. This in turn can be explained by the different
expansion paths for decentralized CHP plants in supply variant C+D+E. While until 2035 in all three
demand scenarios CHP generation plants are built up to a similar extent, and this increase is continued
in the demand scenarios wwb and POM until 2050, the decentralized CHP plants are reduced in the
scenario nEP until 2050. This decommissioning in turn is caused by the decline in load and consumption
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predicted in the demand scenario nEP from today until 2050. The total expansion requirement for
distributed generation plants is thus essentially determined by the expansion of distributed renewable
generation plants. If the grid expansion were to be conventional (non smart), additional costs of ap-
prox. CHF 2.4 billion would be required by 2050 in the wwb scenario, CHF 2.2 billion in the POM sce-
nario and CHF 1.5 billion in the nEP scenario.
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Figure 5-11: Investment costs of the demand scenarios until 2050, supply variant C+D+E (Consentec 2015)

Storage

Source of the texts and figures of this section: BFE 2013, Energiespeicher in der Schweiz, Bedarf, Wirt-
schaftlichkeit und Rahmenbedingungen im Kontext der Energiestrategie 2050.

In September 2013 the Federal Council presented planned measures within the framework of the
Energy Strategy 2050 in a message to the parliament. Energy storage plays an important role within
the framework of the Energy Strategy 2050. Since generation from stochastic energy sources does not
necessarily correspond to consumption in terms of time, there is an increased need for interim storage
of (electrical) energy. Energy storage must be further developed, on the one hand, by promoting rese-
arch and, on the other, by adapting the regulatory framework for the electricity market.

To describe the potential contribution of storage technologies to the transformation of the power
supply, the study (Hewicker et al. 2013) estimated the demand for different storage technologies in
the context of the Energy Strategy 2050.

The study showed that, in addition to traditional pumped storage, several other technologies are now
available or are expected to become commercially available in the foreseeable future. Most technolo-
gies are limited to short-term applications (hours to max. several days), with the exception of power-
to-gas technology and potentially seasonal heat storage. The use of these technologies is limited in
most cases by high capital costs, whereby a considerable cost degression is expected especially for
battery storage.
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In this section, a technology overview is given, and potential applications are shown. The required
decentralized storage capacity in the distribution grid is estimated. Further demand for storage at sys-
tem level is analyzed.

Technology Overview and Potential Applications

The storage of electricity is still dominated by pumped hydroelectric energy storage systems, which
represent around 99 % of the installed capacity worldwide. This technology is well known and has been
in use for decades, as is also the case in Switzerland. However, its expansion is linked to geographical
conditions. In addition to pumped hydroelectric energy storage plants, compressed air storage sys-
tems, fly wheels and various battery technologies are now in commercial use worldwide. Other storage
technologies are under development, some of them in an advanced phase, so that they will be com-
mercially available in the near future. In the context of the study presented here, the following energy
sources and technologies were considered: Chemical, kinetic, electrostatic, electromechanical, ther-
mal.

In addition to the energy carriers used, the storage technologies differ in particular with regard to a
number of technical properties. For the use in power supply the storage capacity (energy), the storage
power, the efficiency as well as the reaction speed and the lifetime or aging are relevant. The storage
capacity describes the maximum amount of energy that can be stored by the storage system, while
the storage power describes the maximum charge/discharge power provided by the storage system.
In practice, a distinction is made between several power classes with regard to the size of a storage
device, which refer to the maximum available discharge power. These range from micro-storage sys-
tems used in decentralized applications, through medium-sized storage systems at the medium and
high voltage level, to large storage systems connected to the extra high voltage level. In the same way,
various possible application areas for electricity storage systems can be identified. These range from
ultra-short term storage in the range of a few seconds to minutes for voltage and frequency control,
through classic daily storage for load leveling or balancing fluctuations in the feed-in of supply-depen-
dent renewable energies, to seasonal storage.

As shown in Table 5-7, unconventional power storage systems, with the exception of power-to-gas
technology, are only suitable for short-term applications. The majority of potential storage technolo-
gies are therefore not available for medium to long-term storage, e.g. for balancing fluctuating pro-
duction from supply-dependent renewable energies. In contrast, batteries in particular are very well
suited for providing system services.
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Table 5-7: Overview of potential applications of storage technologies by power class and storage duration (source: “Energie-

speicher in der Schweiz”, BFE 2013)
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Decentralized Storage Systems

Especially for rural grids, a technically required storage requirement to avoid unacceptable grid over-
loads can be expected. This is particularly true in the case of a high level of additional decentralized,
supply-dependent generation technologies, which will cause local overloading of the distribution grids
with a comparatively high demand for decentralized storage solutions.

For distribution grids with a high load density, i.e. mainly in urban areas, on the other hand, no tech-
nical storage requirements could be identified. Due to generation close to consumption and a grid
design for high loads, the urban grids considered in the modelling do not reach the limits of their capa-
city on the grid levels 6 and 7 or 4 and 5. Even the installation of electric vehicles does not lead to grid
overloading given the assumed number of vehicles and charging strategies (an area-wide expansion of
fast charging stations, which was considered in a sensitivity analysis, leads to overloads from about six
fast charging stations per urban grid area and thus to theoretical storage requirements. However, in
the case of grid overloads caused by electric vehicles, it is possible to use the storage integrated in the
vehicle as mobile storage by means of intelligent controlled charging). Although in individual cases
additional measures, e.g. to maintain voltage stability, may still be necessary, the expected storage
requirement in distribution grids with a high load density can be estimated as low.

The highest storage demand was identified for the combinations NEP/E (and NEP/CE), as Table 5-8

indicates. The combination of low load, caused by the expected effects of the efficiency measures in

the demand variant NEP, combined with the high increase in renewable production capacity in the

supply scenario E leads to a necessary storage power of up to about 1600 MW with a storage capacity

(energy) of about 6600 MWh. The majority of the storage demand arises at the low voltage level.

There, due to the grid design and the expected increase in decentralized production capacity, storage
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demand is mainly found in rural areas. If the power flow from the low voltage level to the medium
voltage level is reduced at the low voltage level through the installation of storages, the result is only
a small storage demand at the grid levels 4 and 5. This shows the different effects of the installation of
storage systems compared to grid expansion. The grid expansion could enable higher power flows from
the low voltage level to the upper voltage levels and thus the loading would be passed to upper grid
levels. On the other hand, a storage system can reduce the loading close to the source.

Table 5-8: Storage demand in the distribution grid according to scenario NEP/E (Energiespeicher in der Schweiz, BFE 2013)

Storage power [MW] Storage energy [MWh]
Grid levels 6 and 7
Urban grids 0 0
Suburban grids 200 560
Grids in the mountains 310 1310
Rural grids 925 4330
Total 1435 6200
Grid levels 4 and 5
Urban grids 0 0
Rural grids 180 400
Total 180 400
Total needed storage in the | 1620 6600
distribution grids

The values in Table 5-8 are based on an estimate of a benchmark for the design of storage systems
that are not designed to store all surplus energy, but can store about 2/3 of the surplus energy over
the entire year. Furthermore, the stated storage capacities are to be understood as net values in the
sense of a completely usable storage capacity. A reduction in the depth of discharge would therefore
require a corresponding increase in overall capacity. With a depth of discharge of 80 %, an increase in
the number of cycles of the storage systems could be achieved, and the storage capacity would in-
crease by about 25 %.

Due to the number of cycles as well as the need for storage power and storage capacity (energy),
battery storage is a suitable storage technology in the low voltage grid. In addition, the relatively small
space requirement and scalability are advantages of a battery system. Battery storage systems have
not yet been used in large numbers in low-voltage grids, but there has been an increase in the number
of suppliers of storage systems for self-generated PV electricity as a result of developments in Ger-
many.

Storage on System Level

In addition to the storage demand for the integration of the decentralized production technologies
into the Swiss distribution grids, the further demand for storage was analyzed at system level. Under
the assumption that the regulation of decentralized production due to an overfeed of the entire sys-
tem should be avoided and all surpluses in Switzerland should be stored, a storage requirement at
system level results. With the help of these storage facilities, surpluses can be absorbed, and it can be
prevented that decentralized, renewable plants are curtailed due to an energy surplus. The excess
energy is in particular due to the feed-in from wind and photovoltaic energy. In combination with the
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production of run-of-the-river hydroelectric plants, production can significantly exceed Swiss con-
sumption.

If the energy surpluses of the Swiss energy supply system have to be absorbed by storage systems
without international exchange, an appropriate storage design is necessary. The theoretical storage
power and capacity (energy) required in addition to storage at distribution grid level is shown in Table
5-9. In this context, a purely national approach would result in a massive storage requirement at sys-
tem level in 2050 for the C&E and E supply variants under consideration. Storage facilities with a sto-
rage capacity of up to 680 GWh and a storage power of about 8000 MW would be required to cover
all surpluses in Switzerland. The very high values of the isolated consideration of Switzerland are par-
ticularly due to the above-mentioned energy surpluses in the low load periods of summer.

An extension of the analysis to include transmission capacities to adjacent electricity supply systems
offers potential for reducing the storage requirements of the Swiss system. For this purpose, Table 5-9
lists the storage parameters of the storage systems at system level, in order to be able to store surplu-
ses that would have to be curtailed due to a lack of national and international demand. A considerable
reduction in storage requirements at system level can be observed by including exchange capacities
with neighboring countries. Simultaneously high production from wind and PV and the minimum pro-
duction volumes of, for example, geothermal energy and run-of-the-river hydroelectric power plants
can cause long periods of surplus within Switzerland. The duration and quantity of surplus energy can
be reduced by using export capacities, since neighboring electricity supply systems are available for
the exchange of supply-dependent production quantities due to different production structures and
weather conditions. This results in a required storage power in the range of almost 7000 MW for the
E supply variants, while the storage capacity would have to be 62 GWh to absorb all Swiss surpluses.

Table 5-9: Theoretical storage requirements at system level without and with cross-border exchange (Energiespeicher in der
Schweiz, BFE 2013)

national only with exchange reduction by exchange

Power Capacity Power Capacity Power Capacity

(MW] [GWh] [MW] [GWh] [%] [%]
Scenario 8025 680 6850 62 15 90
NEP-E

However, the question of the dimensioning of the storage parameters arises, if not the entire surplus
has to be stored. Due to the diversity of surplus events at system level, the premises used for the
distribution grid level are no longer valid here. Storage of all surpluses still does not seem reasonable.
An analysis of the storage capacity that makes sense from an economic point of view cannot be made
plausible without model-based optimising at system level. Therefore, we refer at this point to the re-
sults on the profitability of the storage power plants, which are further examined in Module C of the
presented study (Hewicker et al. 2013).

Large-scale storage systems are suitable for storing energy surpluses of the overall system. However,
to store the system surpluses in the NEP/C&E and POM/C&E scenarios, additional storage capacities
are required that exceed the sum of the currently installed and planned pumped storage capacities.
The obvious approach here is to include the storage capacities of the large storage reservoirs of seaso-
nal storage. The currently installed and planned Swiss pumped storage plants have a typical storage
capacity that allows a discharge duration in the range of 12 hours. Storage of longer-term surpluses
requires a much higher storage capacity. In principle, the storage reservoirs could meet this require-
ment. However, in order for surpluses to be stored, firstly, the usability of the storage reservoirs would
have to be verified on the basis of an analysis of the annual development of the filling levels and the
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surpluses that occur, and secondly, the power plants of the reservoirs would have to be equipped with
a pumping system and existing reservoirs would have to be extended or new reservoirs built at great
expense.

Power-to-gas is the only technology presented here that offers the prospect of a seasonal large-scale
storage facility. However, short-term storage is also possible (e.g. in the weekly range). In terms of
storage capacity, significantly larger classes are feasible than for pumped storage or compressed air
storage, as gas storage facilities already in use today can be used.
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Vision

Our vision for the food system is to supply all people living in Switzerland with healthy food meeting
their demands for nutrients and well-being in a sustainable way. The latter must allow the following
generations to produce enough food for them with the same intensity. It is a food system in which
producers get recognition for their important work, have a fulfilling job with a good income. Consum-

ers have access to food but also education about nutrition, the way food is produced and processed
and best also about how it is handled and experienced in a cultural context.

A sustainable and healthy diet is the focus of all policy measures proposed.

These changes are part of a policy framework which supports climate friendly production practices,
shifts subsidies in the direction of a plant-based diet and allows us to get away from the dependence
on highly polluting methods. Its aim is to enable a sustainable food production considering the evident
complexity of the issue and the relations and interactions between agriculture, the environment,
society and the economy. It is essential that the issues are addressed in all the proposed fields at the
same time. If we omit one of these points, or concentrate only on certain, we run the risk that it can
negatively compensate all the efforts in the other fields.

A sustainable diet consists of a much larger share of plant-based products, compared to today’s con-
sumption patterns. Animal products in the diet will be reduced to one third compared to the present
situation. Luxury and unhealthy food items like alcohol, sweets, chocolate, cocoa will have a much
lower share in our diet and thus reduce fatalities due to illness caused by malnutrition.

Switzerland will further use grasslands for animal production. Ruminant production in Switzerland will
be regulated by the amount of grassland available and fodder imports or domestic fodder production
will be cut to zero. Greenhouses in Switzerland are only heated by waste energy from industrial pro-
cesses or if really needed by renewable local energy.

Agricultural practice will follow guidelines for an optimized production from an environmental point
of view while considering global food security and social justice and not to optimize profit rates.

The ecosystem boundaries shall be at the basis of decision-making with technical, social and economic
aspects adjusted accordingly. The integration and common long-term vision of a sustainable food sys-
tem must be shared by all stakeholders namely farmers, the processing industry, retailers, consumers
and politicians. Future development shall be characterized by a common understanding and a common
will for sustainable solutions.
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Current Situation

Greenhouse Gas Inventory of Swiss
Agriculture

According to the national greenhouse gas (GHG) inventory, agriculture causes approximately 15 % of
all Swiss GHG emissions. In the year 2017, the agriculture sector as defined by the 2006 IPCC Guidelines
for national GHG inventories encompasses an amount of 6.08 Mt CO2 eq. (FOEN 2019). Major emission
sources are methane emissions (CH4) from enteric fermentation (3.29 Mt CO2 eq.) and emissions of
nitrous oxide (N20) from agricultural soils (1.58 Mt CO2 eq.). Both these gases are also released during
storage of livestock manure (0.75 and 0.41 Mt CO2 eq. respectively). Less important are emissions of
CO2 from application of lime and urea (0.05 Mt CO2 eq). In addition to these sources, other emissions
are related to agricultural production that are assigned to other sectors in the greenhouse gas inven-
tory. CO2 emissions from the combustion of fossil fuels in agricultural machinery and buildings amount
to 0.63 Mt CO2 eq. Furthermore, carbon stock changes of agricultural soils which are reported in the
“Land Use, Land-Use Change and Forestry” (LULUCF) sector are also relevant. Whereas organic soils
are a major source of CO2 (0.59 Mt CO2 eq.) It is assumed that carbon stocks in mineral soils are more
or less balanced (see chapter Negative Emissions). Finally, a small amount of GHGs is also emitted
during incineration of agricultural waste, from losses in agricultural biogas plants and during field com-
posting (0.04 Mt CO2 eq.).

Furthermore, emissions of around 0.81 Mt CO2 eq. are incurred during the production of agricultural
inputs abroad, in particular mineral fertilizers and animal feed. These emissions are not accounted for
in the Swiss GHG inventory but allocated to the countries of origin in accordance with the international
guidelines in climate reporting (territorial principle).

This sectoral perspective of emission inventories is limited and must be extended when assessing GHG
emissions of the whole food sector in an integral way. Adopting a consumption perspective all emissi-
ons related to food processing and transport as well as emissions related to food imports and export
must be considered. Under this perspective, it is apparent that more than half of all GHG emissions
related to food consumption in Switzerland are originating from abroad (Bretscher et al. 2014). Nutri-
tion turns out to be one of the most relevant consumption categories ranking third after “mobility”
and “housing and energy” (Jungbluth et al. 2011; BFS 2018).
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Figure 6-1 Greenhouse gas emissions of the Swiss agricultural and food industry 1990-2011

Import

According to pilot estimates by the Swiss Federal Office for Statistics, 65 % of the GHG-footprint of
Switzerland is generated by imports (including Food & Non-Food). The emissions of imported food
products (including non-alcoholic and alcoholic beverages and tobacco) amounts to about 12 million
tons of CO2 equivalents (FSO 2020a). In addition to production-related emissions, imported food has
significantly higher emissions if transported by plane or if associated with deforestation. About 80% of
deforestation it is caused by agriculture, for example to produce palm oil, meat and soy (animal feed
for meat and milk production) (Kissinger, Herold, and De Sy 2012). Three products which are also of
large importance in the Swiss food system.

GHG Emissions According to Different Diets

From a food system point of view, the GHG emissions coming from the diet are substantial. Especially
over consumption of certain foods are increasing GHG emissions significantly. Mostly meat products,
first and foremost meat from ruminants, are contributing very much to the overall GHG emissions (see
Figure 6-2).

Konsum und Treibhausgasintensitdten von Nahrungsmittelgruppen (Jahr 2013)
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Figure 6-2 Consumption and greenhouse gas intensities of food groups
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Bretscher et al. (2018) estimate that animal husbandry is responsible for approximately 85% of all ag-
ricultural greenhouse gas emissions in Switzerland, 75% alone by cattle livestock. CH4 emissions from
enteric fermentation of ruminants is by far the most important single emission source followed by
emissions from feed production (mainly N20 emissions from manure fertilizers). The outstanding re-
levance of livestock is also apparent when assessing the GHG footprint of food consumption in Switzer-
land. More than 80% of the emissions related to food consumption in Switzerland are due to the pro-
duction of livestock-based food items (D. Bretscher, Lansche, and Felder 2015).

Food Waste

According to Beretta and Hellweg (2019), in Switzerland, each year about 2.8 million tonnes of avoi-
dable food loss (food intentionally produced for human consumption which never gets consumed) is
occurring across all stages of the Swiss food chain. This equals about 330 kg of avoidable food waste
per person and year and about 37% of all agricultural goods produced for consumption in Switzerland
(inland and abroad). The climate impact of avoidable food waste equals about 24% of the GHG emis-
sions produced by the entire Swiss food system. Dividing the climatic impact into the main stages of
the food chain, about 11% can be attributed to losses occurring at the stage of agricultural production,
30% to industrial food processing, 7% to food retailers, 12% to gastronomy and 40% to the stage of
private households. The largest climate impact is caused due to losses of bread and bakery products,
cheese, beef and fresh vegetables.

International Agricultural Trade

Considering not only the Swiss GHG emissions within Switzerland but also worldwide, global agricultu-
ral businesses with their headquarters in Switzerland can be crucial.

Switzerland is a hub for international commodity trade. Every year billions of tons of both agricultural
and non-agricultural commodities are traded through Switzerland without ever crossing the Swiss bor-
der. Recent estimates indicate that Swiss-based companies buy and sell roughly 50% of globally traded
grain, 40% of sugar, 30% of cocoa, at least 30% of coffee and at least 25% of cotton (Braunschweig,
Kohli, and Lan 2019). Many of these companies have moved beyond the mere trading of agricultural
commodities though and tend to exert increasing influence on many stages of the agricultural value
chain nowadays. This increasingly includes, but is not limited to, direct involvement of Swiss agricultu-
ral traders in the production of agricultural commodities outside Switzerland. Mergers and acquisition
have allowed few giant multinational trading companies, among which many are Swiss-based, to ra-
pidly expand their activities and consolidate their power at the expense of farmers and agricultural
workers in commodity-producing countries (Braunschweig, Kohli, and Lan 2019).

The recent surge in commodity trading has generated high tax revenues for the Swiss state. The en-
vironmental impacts of the extraction, production and transport of all commodities traded by Swiss
companies, on the other hand, have been found to be 19 times larger than the ones caused by total
Swiss consumption (Jungbluth and Meili 2018). (The study by Jungbluth and Meili (2018) only partly
covers the emissions caused by the transport and storage processes that are associated with trade.)
Similarly, the agricultural trading sector in Switzerland remains extremely opaque. The lack of transpa-
rency is the corollary of the ongoing efforts by the Swiss government to grant trading companies a very
discrete and business-friendly environment. Under these lax transparency regulations, the latter have
no pressure to disclose concise data on their trading activities and the potential social and environ-
mental repercussions they entail.

The implications of Switzerland’s dominant position in the global agricultural commodity market are
two-fold. Firstly, Swiss trading companies” decisions about which products they buy and sell can make
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a considerable contribution to the goal of cutting down emissions produced by the global agricultural
sector. Secondly, and closely related to the first aspect, Swiss trading companies have both the oppor-
tunity and thus the responsibility to shape international commodity trade sustainably. Swiss compa-
nies need to acknowledge their responsibility for the negative side effects of their trading activities
and try to mitigate these accordingly.

Global Food Security and Climate Change

According to the FAO (2003), food security exists when all people, at all times, have physical, social and
economic access to sufficient, safe and nutritious food that meets their dietary needs and food prefe-
rences for an active and healthy life. The global food system and thereby food security is under pres-
sure from non-climate stressors (e.g., population and income growth, demand for animal-sourced pro-
ducts) and from climate change. These stressors impact all aspects of food security, namely food availa-
bility, access, utilisation and stability (Mbow et al. 2019b). Climate change already affects global food
security through increased temperatures, changing precipitation patterns as well as the occurrence of
extreme climatic events (e.g., droughts and heat events). Food security will be increasingly affected by
the projected changes in climate. Until the year 2050, a 1-29% increase in the global cereal price is
expected, severely increasing the risk of hunger for low-income consumers (Mbow et al. 2019a). Agri-
cultural production and thereby food availability will further be affected by altered distribution of pests
and diseases and the negative impacts of more frequent and severe extreme climate events (Mbow et
al. 2019a).

Agrofuels

Fossil fuels are infamous for their considerable contribution to global warming. This is mainly due to
the emissions that are caused when extracting, transporting and consuming (=combusting) oil, natural
gas and coal. In light of these negative environmental impacts of fossil fuels, as well as the oil price
spikes in 2008 and 2011, agrofuels have been praised as a green, affordable alternative that help mit-
igate climate change. Agrofuels refer to the production of ethanol, methanol, hydrogen and diesel
from vegetable biomass (but excluding biogas or energy produced e.g. with crop residues or compost
on smaller scales). Over the past years, different methods of agrofuel generation have been employed:
The first generation of agrofuels describes agrofuel that is generated from feedstocks. i.e. annual and
perennial edible crops that are cultivated to generate diesel and ethanol. Agrofuel feedstocks encom-
pass a variety of common crops, including maize (corn), sweet potato, sugar cane, palm oil and oil
seeds. The second and third generation use lignocellulosic biomass and microalgae to produce agro-
fuel. The overwhelming majority of agrofuels used today is still generated from the cultivation and
processing of edible crops though (Correa et al. 2017).

A strict set of import rules have prevented agrofuels to obtain a noteworthy market share in Switzer-
land for a long time. For example, the revised 2016 version of the Mineral Oil Tax Law Imports states
that only those imported agrofuels may be exempted from the mineral oil tax that meet stringent
ecological and social criteria. Imports of agrofuels have increased notably during the past decade
though. This upsurge has been largely driven by legal amendments in 2014 which allow importers of
fossil fuels to use agrofuels to compensate partly for emissions generated by the combustion of fossil
fuels in Switzerland’s domestic traffic. Current figures by the Federal Customs Administration indicate
that roughly one quarter of fuels sold in Switzerland contain biocomponents. While agrofuels play an
ever-more important role in Switzerland, there is extremely scarce knowledge about the specific agri-
cultural raw commodities from which the agrofuels used in Switzerland are made, under which condi-
tions these raw commodities are produced and which Swiss-based companies participate in the trade
of agrofuels. The same is true for the production of biocomponents which are mixed with conventional
fuel before being sold on Swiss markets. This blatant lack of transparency prevents a thorough assess-
ment of Swiss-consumed agrofuels’ environmental and social sustainability.
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In spite of widespread initial euphoria concerning the alleged superiority of agrofuels vis-a-vis fossil
fuels scholars and other experts have voiced skepticism as with regard to agrofuels” “renewability and
cleanliness” for different reasons (Ji and Long 2016):

Firstly, as indicated above, the huge amounts of crops cultivated to produce agrofuel could equally be
used for human consumption. The upsurge in the international demand for agrofuel production has
entailed violent incidents of land grabbing in Africa, Latin America, Eastern Europe and Asia (GRAIN
2015), squeezed the area that contributes to human food supply and obviously entailed an increase in
prices for different food crops, including oilseeds (Correa et al. 2017; Rosegrant et al. 2008; Ji and Long
2016). Ultimately, agrofuels thus have strong potential to deplete the income of millions of households
due to land grabbing and destroy large areas of tropical forests, pastures and meadows. Secondly,
depending on the circumstances such as climate, soil fertility and the type of agrofuel feedstock culti-
vated, the amount non-renewable energy that is needed in the agrofuel production and transport pro-
cess surpasses the quantity of energy agrofuel provides (Ji and Long 2016). Thirdly, the widely spread
first generation agrofuels need large quantities of pesticides and fertilizers which all pose an immedi-
ate threat to vertebrates populations, species richness and biodiversity as a whole (Correa et al. 2017;
Sreevani 2019). This threat is exacerbated by the fact that many agrofuel feedstock plantations are
monoculture plantations. Fourthly, agrofuel feedstocks require huge amounts of water (FAO 2008;
Jewitt and Kunz 2011; Ji and Long 2016). Finally, there is evidence that the increased competition
between agrofuels and fossil fuels decreases the prices for the latter (=positive rebound effect) (Allaire
and Brown 2015; Ji and Long 2016). Low fossil fuel prices, however, spur economic activity which in
turn increases pollution levels.

The detrimental environmental and social consequences of agrofuel production sketched above thre-
aten to be amplified by the plans to use agrofuels in aviation. Aviation is responsible for roughly 2% of
the planet’s annual CO2 emissions. This figure is likely to increase in the future as experts anticipate
annual passenger figures to soar until 2050 (Terrenoire et al. 2019). The excessive operation of airpla-
nes thus represents a major obstacle to climate change mitigation. Comparable to the situation in the
automobile sector, agrofuels have been identified as an viable alternative for conventional fossil fuels
in terms of their environmental sustainability (Hari, Yaakob, and Binitha 2015). Many governments
around the world share this positive view and provide considerable financial means to research and
testing programs that shall help agrofuels achieve aviation market maturity (Cremonez et al. 2015;
O’Connell, Kousoulidou, and Lonza 2019). The Swiss government has equally embraced sustainably
produced agrofuels in aviation as a potential element of a coherent climate change mitigation strategy.
At the same time, it has not outlined the extent to which it will actively promote agrofuels in the avia-
tion sector in the future. Any decision in this regard will arguably depend on the content of Switzer-
land’s revised CO2 Act (UVEK 2019). In the meantime, the managers of Zurich-international airport
have celebrated the first airplane ever having been filled up with a blend of conventional fuel and
agrofuel in Zurich in January this year (Zirich 2020). This clearly indicates that the operation of airpla-
nes on agrofuels starts becoming reality in Switzerland.

The proponents of agrofuels in the aviation industry tend to ignore or talk down the detrimental en-
vironmental and social consequences the conversion to agrofuels in the aviation sector would entail in
the countries of production. The aviation industry would require incredible amounts of agrofuels every
day to refuel only a small proportion of the thousands airplanes which are used for transport of goods
and people nowadays. Large-scale production of agrofuels that satisfy this huge demand would accele-
rate deforestation, biodiversity loss, water depletion and pollution and land grabbing, and undermine
food security in producing countries (Hari, Yaakob, and Binitha 2015). Along these lines, a significant
and permanent reduction in the number of flight movements is the only viable way to ensure that the
aviation industry attains the Paris Agreement’s objectives. (For more information on aviation, see
chapter Mobility.)

Overall, the production of agrofuels undermines global food security and accelerates deforestation
and biodiversity loss only to fill tanks. We acknowledge though that microalgae-based agrofuels seem
to be superior to traditional agrofuels. The former seems to require less direct and indirect land use
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change, works well on non-arable land and without pesticides, does not compete with the cultivation
of food crops and saves water (Correa et al. 2017; 2019; Klinthong et al. 2015; Voloshin et al. 2016).
Some contributions, on the other hand, highlight prevalent weaknesses in the current microalgae ag-
rofuels production process including the large quantity of energy required (Dasan et al. 2019).

Speculation with Agricultural Commodities
and Food

The global food market has seen major price swings in agricultural commodity prices over the past two
decades, with food prices hitting a high point in 2008 and 2011, respectively. These price spikes have
pushed millions of people in Sub-Saharan Africa and the Middle East below the poverty threshold and
incited food riots in poverty-stricken regions (Cochrane, Adams, and Kunhibava 2015). Both the price
swings on the global agricultural commodity market and the food price spikes have coincided with a
doubling of financial flows into the food commodity markets between 2006 and 2011. A considerable
share of these new financial inflows can be attributed to speculators who bet on price developments
in the global food market to benefit from the volatility in food prices. It is the co-occurrence of these
developments that nurtures concerns among experts and students with regard to the distortive impact
of unregulated speculation on food commodity prices.

In the beginning, contracts on future deliveries of agricultural products at a spot price that is fixed
before the actual crop is harvested have proven to be an effective tool for farmers to hedge against
adverse future price changes. Things have considerably changed though with the massive deregulation
of commodity trading in the 2000s, first and foremost in the US. Under these relaxed rules new specu-
lators with very distinct economic interests have rapidly increased their level of activity on the future
markets in the field of agricultural commodities. Banks, hedge funds and pensions have no interest in
actually possessing the agricultural crops but merely hope that food prices will increase or decrease in
the time between they draw a future contract and the expiry of that contract.

Different empirical studies indicate that food speculation can dramatically amplify the detrimental
effects of factors such as weather extremes or surging world market prices for fossil fuels that often
precede food price spikes (Lagi et al. 2011; 2015; Herman, Kelly, and Nash 2011; Tadesse et al. 2013;
UNECTAD 2009). In a nutshell, due to investors’ activity, the pronounced volatility in agricultural com-
modity prices does not mirror demand and supply, but speculators’ expectations about how the price
will develop. The resulting jumps in food prices are a major concern for producers and consumers who
need stable food prices to plan ahead. Moreover, speculators’ attempts to fill their own coffers, result
in artificial price spikes that breed poverty and malnutrition in many developing countries where mil-
lions of people spend the lion's share of their income on food.

Swiss Agricultural Policies

Three different aspects of Swiss agricultural policies and laws were detected to have a direct impact
on the CO; emissions produced in Swiss agriculture.

First of all, the Direct Payments (Table Fehler! Verweisquelle konnte nicht gefunden werden.) regula-
ted within the Agriculture Act are a big part of Swiss farmers’ income and therefore have a huge impact
on the way agricultural goods are being produced. Within this legislation frameworks for agricultural
production, standards that have to be met to get financial basic support are defined (Proof of Ecologi-
cal Performance — OLN/PER). Furthermore, payments are possible if other, higher standards are met.
However, the ecological requirements (OLN/PER) the farmers have to fulfill to receive these payments
are in most cases based on self-declaration of data that are difficult to quantify. Monitoring and en-
forcement of the proof of ecological performance is thus difficult and offers many loopholes. In

199



Agriculture and Food System

addition, those requirements are mostly not higher than what the legal basis is demanding anyhow.
Some of the requirements do not even meet the existing environmental law. Key Elements of the Proof
of Ecological Performance are a balanced fertilizer regime (Suisse-Bilanz) and a minimal ecological
compensation area of 7%. (FOAG 2018)

Table 6-1 Payment framework for direct payments in agricultural policy 18-21 (Schweizerische Eidgenossenschaft 2016)

(i Mio. CHF. mut Rundungsdifferenzen) B 2014 2018 2019 2020 2021 Total

Versorgungssicherheitsbeitriage 10950 10557 10557 10557 10557 42228
Kulturlandschafisbeitriige S05.0 530.0 5300 5300 3300 2120.0
Biodiversititsbeitrige 400,00 4000 400,0 4000 400,0 16000
Landschaftsqualititsbeitrige 130.0 150.0 1500 1500 150.0 6000
Produktionssystembeitrige 455.0  467.0 472.,0 4770 480.,0 1396.0
Ressourceneffizienzbeitrige 450 72,0 77.0 82.0 87.0 318.0
Ubergangsbeitriige 179.0 78.1 593 493 413 228.0
Total 28090 27528 27440 27440 27440 10985

A third of all the direct payments paid in Switzerland indirectly supports costly, not necessarily sustain-
able farming practices that would otherwise be too expensive. For instance, livestock husbandry, cur-
rently causing the major part of GHG emissions, is heavily subsidized within the Direct Payments. Con-
tributions for the assurance of food supply (Versorgungssicherheitsbeitrage/ Contributions a la sécu-
rité de I'approvisionnement/ Contributi per la sicurezza dell’approvvigionamento) ask for a minimal
number of livestock grazing on permanent grasslands. Various subsidies, originally thought to promote
animal welfare and sustainable livestock husbandry, are coupled to livestock numbers and thus indi-
rectly lead to higher population numbers and a consolidation of an unsustainable extent of livestock.
In article 12, the Agriculture Act also states support of sales promotion measures (2) of Swiss farming
products. Even though the amount of money spent on sales promotion for livestock products (12 Mio
CHF for ProViande in 2018) is very little compared to the amounts spent within the Direct Payments
(approx. CHF 3 bn / year) the advertisement can have a big impact on the public perception of meat &
dairy products (Schweizerische Eidgenossenschaft 2020b).

Lastly, Swiss farmers profit from a reduced value-added tax for pesticides, fertilizers, animal feed and
fossil fuels. These indirect subsidies lead to an economically and environmentally unsustainable use of
the discounted products.

Situation of Farmer and Food Production

Climate protection in agriculture is challenging and complex. Many other aspects such as food security,
land use and other aspects of sustainability as well as other actors in the food system and their de-
pendencies must be taken into account. Achieving a sustainable food system that can cope with the
climate crisis, the increasing demand for food and the shortage of fresh water is a major challenge. In
order to meet this challenge, additional sectors and the population must cooperate.

To achieve the needed transition and reorientation, a lot is expected from the farmers in particular,
who make up the agricultural sector. The farming profession is already a demanding profession and
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many standards and expectations must be met in Switzerland. The subsidies and the orientation of
agriculture is already a discussed topic.

For these reasons it is important to have a look at the situation of farmers and the food system in
Switzerland. Here, we will try to give a brief overview, which of course does not deal with the subject
in an exhaustive manner.

Work in agriculture is demanding. In Switzerland, a farmer works an average of 60 working hours per
week (BfS 2016) and seasonal harvest workers sometimes even more. Working in nature is also physi-
cally demanding and requires passion and commitment. It often means taking over a farm and a lot of
responsibility and in most cases, it means a long term and far reaching decision on how to live.

Despite subsidies, farmers' economic scope is becoming increasingly limited. For many farmers and
their families, it is difficult to earn sufficient income from agricultural products, or even to cover their
costs at all. The number of farms has halved since 1990 and continues to decrease steadily while the
average size of farms is increasing (BfS 2020). Dairy farming, which in Switzerland has long been a
secure route to stable income, also through political support, can increasingly only be economically
viable for large farms.

Agricultural production is at the beginning of a long value chain in which all the subsequent players
must earn the greatest possible profits and put pressure on prices. At the end of this chain, there is
often not much left for farmers to gain.

One criticism is that subsidies to agriculture ultimately do not help the farmers in the first place, but
rather the purchasers, who can buy at lower prices. Especially monopoly customers, such as Migros,
Coop or Red Bull (for sugar), can allow themselves to reduce prices extremely. But also, the sellers of
machines, fertilizer, animal feed and other inputs can often profit from the subsidies.

Many farmers complain that it is no longer really possible to earn money with food production. In
order to find new solutions which are financially viable, those in which the production of food is no
longer the main focus often need to be chosen such as gastronomy, energy production, class tours etc.
Even when new profitable techniques or methods come onto the market, the farmers are usually not
the ones who benefit from the business. Nevertheless, they are often the ones who have to take re-
sponsibility for the environmental damage caused and for the practices.

For it is not only the subsidies that are politically charged, there seems to be a lot going on in Swiss
agriculture in general, and there are various initiatives with different backgrounds and interests. A
great deal of research has also been conducted, established and debated in Swiss agriculture on sus-
tainability.

This high level of activity and the many changes in agriculture are also related to the profound struc-
tural changes that have taken place in global agriculture in the last decades. Due to the industrial and
green revolutions, agricultural productivity exploded within a few decades. Farms could suddenly feed
many more people with less labor and farm much larger areas of land. In addition, farms were increas-
ingly managed towards a gradually profit-oriented and growth-oriented manner. Food prices of many
small farms were displaced by larger and financially more efficient ones. This restructuring has an on-
going impact on agriculture around the world which was and still is traditionally very small scaled in
big parts of the world. It has not reached the same extent in every region and in different countries it
changed agriculture in a different way or only some aspects were adopted while others were not. In
many countries, this has already taken on a much more extreme dimension than in Switzerland, where
it is due to geographical, political and cultural conditions.

Although restructuring brings an increase in productivity, in many cases it also requires a lot of seasonal
work such as harvesting legumes. In Switzerland this work is carried out by migrant seasonal workers.
In order to pay Swiss people appropriately for their hard and arduous work, there seems to be a lack
of money in agriculture. The workload is therefore generally concentrated on just a few people who
work much. The number of full-time employees has been cut in half since 1990 (BfS 2020).
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The migrant workers are often invisible and are not part of our image of agriculture. In fact, they are
an evident part of Swiss agriculture, as well as of the European one.
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Policy Measures Concerning
the International Impact

The volume of internationally traded processed and unprocessed agricultural products has skyrock-
eted over the past years, from 443.2 billion USD in 2000 to 1310.8 billion USD in 2016, and is expected
to continue doing so in the future (Tuninetti, Ridolfi, and Laio 2020; Balogh and Jambor 2020). Switzer-
land is no exception to this trend and its import and export figures of agricultural products hit a new
high point in 2018 (Eidgendssische Zollverwaltung 2020). While it strictly protects its domestic markets
from the entrance of some agricultural products, the country strongly relies on agricultural imports,
including soybeans, palm oil and animal feedstuff (Rossi 2019). Recent developments suggest that
Switzerland will not reduce its activities in international agricultural trade any time soon. On the con-
trary, the conclusion of the trade deal with first Indonesia and then the MERCOSUR states in summer
2019 indicates that the Swiss government is willing to sacrifice environmental interest for economic
prospects.

Policy 6.1: Free Trade Agreements

Roughly two-thirds of the CO2 emissions that result from today’s consumption in Switzerland are pro-
duced outside of the country (FSO 2020a). Under the principle of territoriality, however, Switzerland
and other industrial nations have assumed very little responsibility for the emissions it produces
abroad in the past. In order to obtain an accurate picture of Switzerland’s carbon footprint and initiate
mitigating measures it is time to acknowledge the detrimental environmental consequences of Swiss
consumption, irrespective of where exactly they are produced. This also implies that Switzerland must
necessarily be held accountable for any negative side effects its consumption patterns entail in the
realm of human rights and labor standards abroad.

The Swiss government must revise both planned and existing trade agreements that cover agricultural
products so that they adhere to strict and enforceable environmental and social standards. New trade
agreements for agricultural products should be reduced to a minimum and may only be concluded if
they contain an environmental and human rights compatibility statement. Any such compatibility
statement must necessarily include the following provisions:

® The trade agreement merely allows for the import of crops that are cultivated on already ex-
isting cropland.

e Trade agreements are only possible if the production of the goods in the other country fulfills
location-appropriate ecological standards and if the relevant government takes serious action
to achieve and support a sustainable food production.

® The Swiss government must commit itself to provide financial support to agricultural extension
programs in order to boost local knowledge on how to grow the traded crops in a sustainable
and climate-friendly manner.

e Trade agreements must contain provisions on how to mitigate the socio-economic and human
rights implications of the agreement.

For trade agreements that have already been implemented such statements must be added where

necessary. These compatibility statements must be complemented by an environmental and human

rights impact analysis that helps assessing whether the products covered by the respective free trade

agreement comply with strict environmental and human rights standards. In addition, new and already

existing trade agreements to which Switzerland is a signatory party must encompass concrete
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provisions on how the exporting country continuously and efficiently monitors the production process’
compliance with these standards.

Based on the overarching goal to render Swiss consumption environmentally and socially sustainable,
Switzerland must ban all import products that fail to meet these standards. The Swiss government
must equally assure that Switzerland has the right to terminate trade agreements should other signa-
tory parties to a trade agreement be convicted of fooling their trade partners regarding the environ-
mental and social impact of the traded products. This ensures that Switzerland neither fosters the
production of environmentally harmful products nor neglects human rights and labor standards
abroad.

At the same time, it is crucial to acknowledge that a shift in Swiss diets towards dramatically reduced
animal product consumption is key to mitigate the negative side effects associated with agricultural
trade (Eggenberger, Jungbluth, and Keller 2016; Balogh and Jambor 2020; Jungbluth, Itten, and Schori
2012). The Policy Measures Concerning Swiss Food Consumption below fleshes out several measures
that shall help achieve this: The Swiss government must encourage different Federal Offices (e.g. BLW,
BAG, BLV and BAFU) to map out a cross-sectoral nutrition strategy plan that promotes a healthy and
climate-friendly diet in Switzerland; Renders the production of plant products financially attractive and
ensures that producers have access to technical support where necessary; Raises the Swiss popula-
tion’s awareness of alternative diets; Stops subsidizing animal sourced food publicity and continuously
increases taxes on animal sourced food. To multiply the impact of these policy measures, Switzerland
should nevertheless promote to limit export of agricultural products, first and foremost meat and dairy
products, in international negotiation. If traded meat volumes remain high and Swiss consumers resist
to change their diets, the Swiss government must consider the outright ban of meat imports.

The advanced trade liberalization also forces Swiss policy makers to take continuous care of the Swiss
agricultural sector. It is mainly the giant industrial agri-businesses that benefit from eroding barriers in
agricultural trade. The growing dominance of these large industrial players poses a severe threat to
local producers who are unable to compete with the masses of cheap imported agricultural products
under an increasingly liberal trade regime. It follows that there is a strong need to ensure that all trade
agreements signed do not undermine the survival of the Swiss agricultural sector that adheres to com-
paratively high environmental standards. Accordingly, no trade agreements may grant agricultural
products access into the Swiss market whose production and transportation emits large quantities of
carbon dioxide and methane, pollutes and depletes water resources or soil in the country of produc-
tion and clears primary forests. Crucially, Switzerland must maintain the right to prevent environmen-
tally harmful agricultural products from entering the country. Along these lines, the Swiss government
may not join trade agreements that allocate legal arbitration power to non-transparent arbitral tribu-
nals. Rather, the process of drafting, implementing and monitoring of those new free trade agreements
deemed necessary must include Swiss politicians, civic community representatives and scientists and
their counterparts in the respective countries.

Two final issues related with the endeavors to curb agricultural trade liberalization deserve attention
as well. Firstly, we acknowledge the potential of agricultural free trade agreements to address imbal-
ances of global food supplies by transferring foods from surplus regions to regions that grapple with
diminishing yields due to climate change driven weather extremes (H. Huang, von Lampe, and
Tongeren 2011; Ludi et al. 2007). If Switzerland can contribute to a steady supply of food products to
poverty-stricken regions that are hit by the repercussions of climate change via free trade agreements,
the Swiss government should engage in such “supportive free trade agreements”. Those agreements
must nevertheless adhere to the general guideline of mitigating CO2 emissions and producing sustain-
ably within Switzerland.

Secondly, we recognize the risk that discrimination of certain products based on environmental con-
cerns might be in tension with WTO rules to which Switzerland is a signatory party. Legal experts stip-
ulate that existing multilateral trade rules do not preclude the preferential treatment of sustainable
products vis-a-vis their respective conventional counterparts at the border per se (Buergi Bonanomi
2016; Haberli 2018). Yet, arbitration in previous years and legal experts” interpretation of the WTO
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rules indicate that the WTO is probably willing to accept state-induced Sustainability Ordinances that
concern agricultural imports only if they do not distort full-fledged free trade (Buergi Bonanomi 2016).
It is, however, essential that the WTO at least commits to the goals of the Paris Agreement and under-
takes serious endeavors to mitigate trade’s carbon footprint accordingly. Modifications of the multi-
lateral trading rules are always possible, and Switzerland should lobby at the international stage for
the acceptance of trade barriers that demonstrably discriminate against products with high carbon
footprint only. These lobbying attempts will only succeed though if the Swiss government grants radi-
cal preferential treatment to domestic environmentally and socially sustainably produced agricultural
products, too.

For this topic, see Policy 10.3 of the International Collaboration and Climate Finance chapter.

Policy 6.2: Ban for Growing, Using and
Trading Agrofuels by 2023.

Background information for this policy can be found in the section about Agrofuels.

It is important to state that agrofuels are not a panacea to the global climate crisis and risk diverting
attention from the ultimate need to leave oil in the soil. Therefore, the Swiss government must thus
ban the production, usage and speculation of agrofuels altogether from 2023 onwards. This ban must
necessarily apply to both the automobile and the aviation sector. However, based on the ample evi-
dence gathered on the microalgae system’s potential to become a truly sustainable alternative to fossil
fuels they should be explicitly exempted from the ban for the time being. This exemption must be both
continually reviewed and immediately revoked if more evidence about the negative environmental
side effects of microalgae agrofuel production appears. Until the ban enters into force, tight transpar-
ency rules must be enforced to make traders and retailers of agrofuels disclose full information on the
origin, composition and production processes of agrofuels that are currently used in Switzerland. This
will foster a better understanding of the features of agrofuels used in Switzerland and help draft the
envisaged ban of agrofuels.

Policy 6.3: International agricultural
corporations in Switzerland

Switzerland is home to many international agricultural corporations (headquarters or branch offices in
Switzerland) that provide inputs for agricultural production or produce and process agricultural output
themselves mainly outside of Switzerland. These Swiss-based players must change fundamentally to
render global agricultural production more sustainable. To this end, the Swiss government must dem-
ocratically establish enforceable and binding frameworks and rules on climate mitigation by the end
of 2021 for these companies. Based on these binding frameworks, each corporation must democrati-
cally elaborate plans to outline how it intends to cut down its emissions. These plans must necessarily
encompass the following aspects:

® A calculation of the amount of GHG that the respective corporation and its subsidiaries cur-
rently emit, as well as other environmental impacts e.g. on biodiversity.

e Detailed and consecutive GHG reduction plans of the corporation and its subsidiaries that can
be assessed quantitatively and align with the ambition of the Paris Agreement to limit the in-
crease of global warming to below 1.5 °C.

e The corporation and its subsidiaries must fully and transparently cooperate with the state to
evaluate their compliance with both their reduction targets and human rights on a rolling ba-
sis. If they fail to follow the rules given by the government, there must be effective sanctions.
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All corporations and its subsidiaries must necessarily commit themselves to only use already cultivated
agricultural land for production on which no one has any claims and to exclude all products from their
activities that were grown on land that was cleared to expand agricultural production.

The corporations should elaborate their plans on how to ensure their environmental and social sus-
tainability democratically. This implies that both people who are employed at the corporations and
actors that are affected by the corporations’ activities participate equally in the drafting process of the
respective corporation’s climate strategy and have no lesser rights than the company shareholders or
management. It is the state that controls this process. This inclusive drafting process ensures that the
corporations, as well as the affected people and employees, remain in the driving seat. While the tran-
sition towards more sustainable and labor-friendly agricultural production will involve considerable
costs in many cases, the corporations are demanded to exploit their huge financial clout in order to
implement their sustainability plans.

Should the corporations fail to present their mitigation strategies by the end of 2021 or act against the
targets defined by the state in the future, the Swiss government must elaborate sanctions that target
the non-compliers.

Policy 6.4: International Trade with Food in
Switzerland

Background information for this policy can be found in the section about the International Agricultural
Trade.

The trade with agricultural products in Switzerland must adhere to strict environmental standards
which align with the ambitions of the Paris Agreement. Swiss trading companies must legally commit
to only buy and sell agricultural products whose production and distribution inflicts minimal possible
damage upon the environment. To this end, agricultural products must be classified according to their
environmental and social impacts. This classification should then be promoted by the Swiss govern-
ment to create a level playing field in international trading relationships. Again, trading agricultural
products that were grown in previous forest areas, meadows and pastures shall be strictly prohibited.
Additionally, trade must also guarantee living wages/prices and decent work conditions in the food
systems of the exporting countries. Merely relying on Corporate Social Responsibility like the Swiss
government mostly does in the realm of agricultural commodity trading these days will not do the job.
Rather, the Swiss government must start regulating agricultural commodity traders and ensure that
each trading company provides precise and coherent information about both the quantities of agricul-
tural commodities it trades and where and under what labor conditions these commodities are pro-
duced on a regular basis. This high degree of transparency has ample positive effects. Firstly, it is key
to address the numerous human rights violations and incidents of forced and child labor reported in
countries that cultivate and harvest agricultural commodities for export in a targeted manner
(Braunschweig, Kohli, and Lan 2019). Secondly, high transparency will help counteract rampant cor-
ruption and tax evasion along global agricultural value chains and thereby help exporting countries
build up the necessary financial clout to enforce and monitor the compliance with human rights in
their agricultural sector and even more generally. Ultimately, state-decreed compliance of agricultural
traders with strict transparency rules will increase the leverage of small-scale farmers and agricultural
workers in exporting countries over the powerful agricultural trading companies. If Swiss-based agri-
cultural traders should then stand convicted of violating the compulsory human rights and environ-
mental standards abroad the victims of this misconduct must be granted the possibility to sue them in
Swiss courts. This will help restore the balance of power along agricultural global value chains.

Those products which are not classified as environmentally and socially sustainable by 2025 must be
blacklisted and may no longer be traded by Swiss-based companies from then onwards. Irrespective
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of this measure, the Swiss government must ensure that all Swiss-based agricultural traders respect,
adhere to and help strengthen human rights everywhere.

Policy 6.5: Ban for Speculation with
Agricultural Commodities and Food

Background information for this policy can be found above in the section about the Speculation with
Agricultural Commodities and Food.

To strengthen global food security, it is crucial that agricultural commodity prices are both stable and
determined by actual global supply of and demand for food crops. Speculators in the food market that
prefer food prices to jump continuously in order to financially exploit these variations are an obstacle
to this goal. Along these lines, speculative trading in foodstuff must adhere to different rules and prin-
ciples than speculation in other commodities. By the end of 2021 the Swiss government must ban all
institutional investors and investment funds from the agricultural commodity market. Banks, pension
funds and hedge funds may no longer retail financial products based on food commodities accordingly.
A major exemption from these stricter regulations concerns the use of future contracts to do price
hedging: Food producers, traders and on-traditional speculators in the agricultural commodity market
may still use these contracts to hedge against plummeting food prices. However, to close potential
loopholes in the food speculation regulations, the government should implement strict limits on the
amount of food commodities an individual trader can buy and sell.
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Policy Measures Concerning
Swiss Food Consumption

Policy 6.6: Cross-Sectoral Nutrition Strategy

Description

The federal departments BAG, BLW, BLV and BAFU should work on a cross-sectoral plan. This national
nutrition strategy should guarantee both a healthy and an environmental- and climate friendly diet.
This strategy needs to be elaborated together with people working in these sectors (agriculture, pro-
ceeding, sales, gastronomy). Their participation is guaranteed in the strategy.

Background

As Swiss consumers we eat three times more meat than it is recommended by the “Federal Food Safety
and Veterinary Office” (FSVO 2017). This overconsumption affects our well-being in two ways: it is
unhealthy, and we produce greenhouse gases that could be easily reduced (Daniel Bretscher et al.
2018). In the meantime, one third of globally produced food for humans is lost or wasted (Schanes,
Dobernig, and Gozet 2018). This estimated 1.3 billion of food wasted per year could feed the people
that are still suffering from hunger today (Priefer, Jorissen, and Braeutigam 2016). According to Miiller
et al. (2017), the reduction of food waste in combination with less meat and animal sourced products
consumption would allow an agricultural model without any need to increase productivity while still
guaranteeing food security.

From a food-system perspective, a shift in our diet is crucial (see Current Situation). As consumers, our
food habits and culture or even individual decisions can directly trigger the supply of climate-friendly
products. The condition for consumers to choose a climate friendly and healthy diet should be im-
proved with our policies, so that our society backs up and supports a climate friendly way of food
production and a sustainable and healthy food culture.

Especially wealthy consumers, that have a connection or knowledge about the production of their food
can bear a great responsibility for the direct and indirect emission of their food.

Today, agricultural policy supports the production of meat, while other federal departments promote
the reduction of meat consumption (FSVO 2017). It is not the only contradiction these two depart-
ments produce that slows down all efforts to achieve a sustainable nutrition in Switzerland or makes
them less effective.

To solve this contradiction researchers, suggest cross-sectoral political actions, which consider the dif-
ferent players (Stolze 2019).

In concrete we would suggest that BAG, BLW, BLV and BAFU should work on a cross-sectoral plan. This
national nutrition strategy should guarantee both a healthy and an environmental- and climate friendly
diet. As for many issues in today’s food system, solutions like reducing the meat and milk consumption
are working for both, the environmental and the health aspect need to be elaborated together with
the auteurs active in agriculture and be included in the future plans for Swiss agriculture.

Financing, Implementation & Impact
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The aim of this policy is to use the resources that are already used today in a more coherent and effi-
cient way. Additionally, the amount of CHF 40 million that is spent to publicly finance sales promotion
of meat and dairy products can be used to improve the elaboration and improvement process of the
strategy. We can profit massively from the resources we already spend on these departments, if they
focus on working together for a sustainable future nutrition- health- and agriculture-strategy or at least
avoid breaking each other out. New decrees regulations and laws need to be in line with the strategy.
Concerning the working strategy, it is evident that the people working in these sectors (agriculture,
proceeding, sales, gastronomy) contribute to the elaboration and their participation is guaranteed in
the strategy.

A central point therefore can be the support and development of alternative food products, but also
income possibilities and models concerning businesses and actors. Therefore, the cultivation, proceed-
ing, product development and connection between the different players within the food chain could
be massively supported by educational programs, courses and training platforms for connection be-
tween the actors and specific efficient support as we suggested in Policies 6.8, 6.9 and 6.17.

A further supporting tool could be an annual published update magazine which is provided to all peo-
ple working in the processing, distributing, delivery or selling industry and contains news and aspects
about the current climate crisis and a sustainable food system as well as the latest common projects,
progresses and new possibilities. This example - or further information tools - should not only be fo-
cused on greenwashing existing practices or glorifying tiny changes, but be delicately focused on
achieving a net zero emission food system at the needed scale.

The nutrition strategy should be compatible with our needed emissions reduction path and needs to
be controlled with accurate estimations. The work of the departments should enable Switzerland to
adapt its nutrition to a sustainable, zero emission for both food produced in Switzerland and imported.

Policies in the following chapter can partly be suggested examples for measures of such a plan includ-
ing a national food waste reduction plan in Policies 6.13, 6.14, 6.15 and 6.16. Even if ours would need
to be improved and the list is far from complete.

Policy 6.7: Awareness Rising and Sustainable
Diet in Public Canteens

Description

Each day one million people are eating outside: takeaway, in restaurants or in public canteens (BLV,
2016). Especially public canteens have a great potential to reduce the ecological footprints of their
meals.

They can not only convey information about the environmental impact of food, but also show various
delicious sustainable menus and offer them at a good price.

People get in touch with those menus, they may get used to them, start being interested in a sustain-
able diet or start seeing and knowing the different alternatives for animal sourced food (ASF) and the
various possibilities for a sustainable and healthy diet.

Vegan and vegetarian sustainable and healthy menus should no longer be just chic or a luxury product
they should become the everyday meal in people's lives.

Therefore, all public canteens (such as universities, hospitals etc.) should have:
e 60% of their meal vegetarian or vegan by 2025;
e 100% vegan and vegetarian meals by 2030;
e Furthermore, the food must be as seasonal and local as possible.
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Possibilities for a direct supply of food from local farmers or local food waste should be preferred. To
organize this supply in an intelligent way and to get the connection with local food producers the can-
teen manager and worker should be supported by the work of the federal departments for example
with platforms for connection and organization but also with help for their specific issues.

As described in policy 6.8, obligatory training for professional chefs and canteen workers on sustaina-
ble diet and how to work and prepare these foods will be organized.

Furthermore, materials for information about the food, its production, the environmental impact and
needed contexts should be prepared and free to use for the canteens. The canteens are free to crea-
tively create their pathway to sustainable diets by 2030 and the target for 2025. They can have differ-
ent priorities and are free to use the prepared info material or to convey information about the meals
in their own way.

Finally, we propose this measure to be also implemented in the compulsory military service in Switzer-
land. The time of military service can represent a shaping period in the lifetime of young people in
Switzerland. Rising awareness of environmental issues related to food might have a long-term impact
on the Swiss society.

Financing

The canteens do not need to have higher costs. Money will just be spent on other food. For the tran-
sition the national strategy should provide the needed expertise. Education courses and information
materials can be organized nationally so that the budget can stay very small.

Social Compatibility

It is socially compatible as no prices will increase. Especially, large quantities food with none to very
little animal sourced food can be prepared with the same amount or even less money. In combination
with further measures, it can contribute to a cultural change towards new eating habits.

Impact

The measurement should reduce the carbon footprint through sustainable diets in canteens. Based on
interventions in 6 canteens in Zurich CO2 emissions could be reduced by up to 42% and on average, by
18% given the right coaching on food and their impacts (Ellens et al. 2018). With our measures that go
further than the interventions in the study, even more reduction can be expected.

Also, awareness should be raised with the aim to change long term behavior of participants to in-
creased satisfaction and demand for sustainable food.

Policy 6.8: Training Courses for Professional
Chiefs

Description

Training courses lasting several days should be mandatory for all Professional chiefs and gastronomy-
managers.

The content of these courses is intended to provide an understanding of the current crisis, the conse-
guences and impact on agriculture and the food system, the challenge of a sustainable and productive
food system as well as various approaches to solve the problem.
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It should then focus on sustainable nutrition and mainly serve as a practical skills training in composing
and preparing a sustainable menu as well as organizing access and connections to suppliers for sus-
tainable food.

These courses (as well as aspects in Policy 6.6 or 6.9) should also serve as a platform to connect with
people working or studying in other sectors of the food system.

Financing

As spending on this Policy will not be much, compared with the government's budget, we have not
proposed a specific financing for these courses. There are several possibilities: For instance, it could be
financed with a levy or tax on profits for major distributors and other actors in the food sector that
made the most profits in recent years (and therefore profited the most from the unsustainable way
food was produced and consumed and did not have to pay all the externalized costs - see Policy pric-
ing). Otherwise, it could be financed with revenues from policies 6.11 and 6.12 or co-financed with the
department’s available budget for nutrition or already existing education projects in the sector, for
example by integrating the project into existing Universities, colleges or other educational programs.

Impact

The concrete Impact of such a measure is hard to quantify. Its aim is to create the necessary founda-
tions and connection of people in the food sector to help create the possibilities for the necessary
changes. It should educate people and enable them to work actively on solutions. In this sense it should
also serve to make the other proposed measures realizable and to improve and guarantee their impact.

Policy 6.9: Support Sustainable Alternatives
in Proceeding Sector and Retailer

Description

Cheaper and healthier alternatives to animal sourced food (ASF) should be available on the market.
On the political level, not only research on processing of leguminous and other sustainable protein
production should be fostered, but also the proceeding sector and the retailers, should be included.

Especially in the processing industry we have many businesses that have been depending on the pro-
cessing of milk or meat like dairies, cheese dairies or butchers. For them the needed shift in the diet
should not conclude in their ruin. Instead they should be supported in proceeding with more and more
other foods with similar or different techniques and adapt the development of their products to sus-
tainable food.

A processing culture that evolved by processing milk and meat can use its knowledge and capital also
for the processing of other food. Especially those of alternative milk products or fat and protein rich
foods. The production of yoghurt for example can, with a very similar procedure also be produced out
of Swiss soy instead of Swiss milk.

In general, processes such as enrichment through bacterial processes can also be applied to various
other foods and products, especially since we have much more knowledge and possibilities about mi-
crobiological and other enrichment processes today than when they were first developed. In order to
fully exploit this potential, cooperation with universities and research in the field of nutritional sciences
should take place there and be promoted.

Other qualities of the milk and meat processing industry, such as the good location and infrastructure
access to the farmers, can also be used to process other fresh food or to find new products and oppor-
tunities to directly sell their products to consumers together with the farmers.
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Retailers

An independent political consulting institution for retailers should provide comprehensive information
about climate friendly alternatives and inform grocers about the environmental impact of food. The
aim of this consulting institution is to encourage grocers to change the food assortment towards a
more sustainable diet. It is crucial that also retailers assume their responsibility against climate change.
With this measure the state could be an assistance to promote corporate responsibility of grocers and
consumers against climate change.

An example of a marketing idea could be that only sustainable products give points on customer cards
and at the end of the year the customers can see how much GHG they saved compared to an average
consumer.

Policy 6.10: No Subsidies for Animal Sourced
Food Publicity

Description

Swiss government supports sale promotion for ASF with around CHF 40 mio (FOAG 2019). This public
financing of sales promotion needs to stop immediately and is easy to stop. Instead, this budget should
be invested in the elaboration and improvement process of the national nutrition strategy (Policy 6.6).
These publicities about meat and dairy products shape consumer's perception, in a wrong way as we
consume three times as much meat as is recommended and ASF products have a big responsibility on
the climate crisis we are in. These spending increase the ASF consumption and work against brought
efforts to achieve the opposite.

The “Milk Day” in public schools should be replaced by a day about sustainable diet, especially substi-
tutes for milk products and how they are produced.

Policy 6.11: Food Labelling and Pricing with
Climate Impact Assessment

Description

Food prices were assessed to be a major driver for consumer’s buying decision in Switzerland (Stolz et
al. 2017). These prices however mostly only include the direct costs of production but do not account
for the impacts on quantity and quality of natural capital (see Policy 1.2. in the Cross Sectoral chapter).

For the implementation of an effective and socially compatible labelling and pricing for food products
there is a need for accurate and transparent assessment of the climate impact on food and mecha-
nisms ensuring the ability for lower income households to afford a diverse and high-quality diet.
Regarding the assessment of climate impacts of food products there has already been a lot of research
being done and there are extensive databases on the environmental impacts of several food products
and categories (Poore and Nemecek 2018). Such a labelling should in a first step be implemented for
all food products and could further serve as a basis for a pricing policy.

Financing
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Tax revenues can be earmarked for developing clean technologies. They could also be earmarked to
compensate for incurred damages from climate change, or they could just be fused with the general
tax revenue of the government. One approach would also be to use them in so-called “refunded emis-
sion payments”. In those, only a small part of the tax revenue would be used for administration of the
instrument, while the largest part for it would be redistributed to the payers, depending on their rela-
tive emission performance: Those that are better than the average get money back, those that are
worse pay. Such a scheme has slightly lower emission reduction incentives (as part of the money flows
back), but it can be more acceptable among the targeted industries or consumers.

Impact

A pricing of food products according to their actual environmental impact would influence the buying
decisions of consumers, with resource-intensive and environmentally harmful products being less de-
manded and likely less wasted once bought.

Pricing policies (True Cost Accounting) can be crucial for the transition towards sustainable food sys-
tems. The leading audit and advisory firm KPMG estimated the environmental costs of food production
toreach 200 bn USD in 2012, making the food industry the most environmentally detrimental industry.
In comparison, the global oil and gas industry was accountable for 150 billion USD of environmental
costs according to the consultancy (Averchenkova et al. 2012). In 2014, the FAO estimated that envi-
ronmental and social costs of global food waste — which amounts to roughly one third of global food
production — cost society at least 700 and 900 billion USD, respectively (Scialabba et al. 2014). Although
the calculation of these numbers show an increasing interest in the consideration of the food system
as an entity, most existing numbers address only selected food system externalities. True Cost Ac-
counting aims to include all these externalities and is promoted as a key methodology to inform the
development of sustainable food system policies (Aspenson 2020). True Cost Accounting can be uti-
lized to include considerations of other important externalities into food and agriculture policies. Only
a holistic consideration of the food system and its impacts will lead to a truly sustainable food system.

Social Compatibility

There is a need for mechanisms ensuring the ability for lower income households to afford a diverse
and high-quality diet which is discussed in the cross-sectoral chapter on GHG pricing.

Questions and Uncertainties

Are discussed in detail in the policy 2 on GHG pricing in the cross sectorial chapter.

Policy 6.12: Taxes on Animal Sourced Food

Description

We suggest higher tax rates on ASF to reflect the true cost on the environment and on the society.

As a first step for a tax system towards a sustainable diet we suggest a small change in the national tax
system. ASF should be excluded from the reduced value-added tax (VAT). In Switzerland all food items
are taxed at a reduced rate of 2.5%. The normal VAT rate for most other products is 7.7% (Die
Schweizer Behérden online 2020). ASF should not be included in this reduced VAT, as their production
causes environmental pollution, which triggers climate change (Bundesamt fir Umwelt (BAFU / FOEN)
2019). Therefore, we suggest that products containing ASF are included in the normal VAT rate. All
products containing more than 5% ASF should be taxed with a VAT rate of 7.7% irrespectively if they
are produced in Switzerland or imported.
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This first step is rather easy to implement and the administrative costs are low, as there exists already
different VAT rates (Schweizerische Eidgenossenschaft 2004). The change should enter into force by
the 15t 2022. The legal basis can be found in Art. 130 of the federal constitution, whereas the federation
can change value added tax rates from a reduced to a normal tax rate on any objects.

With this political measure we want to achieve two effects: On one side, a higher governmental reve-
nue through the increased tax rate. On the other hand, should the slightly higher prices for ASF prod-
ucts show the consumers that these products have higher environmental costs than other food items.
The policy should be a first step towards a sustainable diet:

e The price increase of 5.2% for ASF is not enough to change the consumers purchase behavior.
Therefore, we suggest a dynamic tax rate approach: The tax will be higher each year if a specific
GHG aim is not reached.

e For the future we suggest taxing food concerning its average emission, which would be more
accurate, but also would mean an additional administrative effort. A feasibility analysis on spe-
cific GHG emission tax for different food categories should be conducted until January, the 1%
2023.

e Another approach or a complementary measure would be to introduce certificates on meat.
The federation auctioned off a few certificates, which empower to slaughter animals or import
meat. This would allow direct control of the availability and therefore the consumption of meat
can be easily reduced. The number of certificates available needs to be strictly linked to the
emission goal of net zero by 2030.

Financing

This measure will generate money that can be used for implementing other measures.

Impact

Broeks et al. (2020) were the first to create a model study including and monetizing social costs and
benefits of a 15% or 30% meat tax or a 10% fruit and vegetables subsidy in the Netherlands. The out-
come shows that all three interventions could lead to a net benefit to society over a 30-year time
frame.

To our knowledge no country has yet implemented taxes on ASF. Neither did anyone research about
the impact of such a tax in the Swiss context. Therefore, we cannot say if a higher VAT rate of 7.7%
would trigger the consumers to buy less ASF or if we can reduce GHG emissions at all with this policy.
However, it is very clear that the meat consumption must be reduced as emissions from animal hus-
bandry must be reduced.

An interesting side effect is that the overconsumption of meat is shown to be the cause of several
illnesses (Richi et al. 2015). If we can reduce this overconsumption, we can also reduce health costs.

Social Compatibility

Farmers: Animals, especially cows are part of the cultural heritage of Switzerland. They are the pride
of most farmers. Tax revenue shall be used to financially support farmers wishing for a transition from
ASF to more sustainable crops using the current administration for agricultural subsidies.

As the sales of ASF might decrease, farmers and retailers will have less revenue. Mechanisms which
are described in the other policies should help farmers and retailers to get other income sources.
Retailers: Retailing is dominated by Coop, Migros and Fenaco. We cannot imagine that these three
companies would be hardly affected by our policy, as these retailers sell a lot of other products, where
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they can get revenue from. However, retailers, which only depend on selling ASF, will be affected. For
them a supported reorganization is needed.

Consumers: Swiss people spend on average around 6% of their monthly budget on food (FSO 2017a).
A tax of this kind will of course bring a strong financial pressure not to buy meat. However, we believe
this is acceptable since meat is not the only type of food available. In fact, it will probably be cheaper
to cook with less meat and should not be a problem if consumers are educated on how to cook with
alternatives.

Authors of studies modeling such taxes affirm that the use of tax revenues is critical for acceptability
considering its economic effects (Caillavet, Fadhuile, and Nichele 2019) hence the revenue shall be
directed to satisfy as many stakeholders as possible.

Food Waste

Food waste indicates a substantial inefficiency in our food system, from an ecological, ethical as well
as an economic perspective. Ecologically, food waste stands for a waste of those natural resources
which build the foundation of our food system. Reducing food waste thereby means avoiding the waste
and depletion of soil and water resources, the waste of energy as well as agricultural inputs including
pesticides and fertilizers. For Switzerland, zero food waste would indicate avoidance of 24% of the
total GHG emissions from the entire food system (C. Beretta & S. Hellweg, 2019). From an economical
point of view, only considering avoidable food waste in households, the costs of food waste in Swit-
zerland amount to about CHF 600 per person per year, summing up to the potential of saving CHF 5
bn per year. Finally, considering the millions of people facing hunger worldwide, reducing food waste
represents an ethical necessity.

However, as previously introduced, food waste is a complex problem concerning all stages of the food
chain, including producers, distributors and consumers. Accordingly, to reduce food waste, a coherent
framework with measures concerning all stages of the food chain is needed. Thereby, these measures
primarily should seek to prevent food waste by limiting the generation of surplus food at each stage
of the food supply chain (i.e. production, processing, distribution and consumption), and secondly,
where food waste still arises, they should secure the most efficient use of the surplus food.

Policy 6.13: Educate and Raise Awareness on
Food Waste

Households are responsible for about one third of the total food waste in Switzerland (in terms of fresh
matter). The extent of food waste heavily depends upon the societal value we give food. Food waste
at the household level might be driven by a devaluation of food, meaning that we no longer value food
as something essential for life, a lack of knowledge of how food is produced (e.g., resources and energy
used, farmer’s commitment) as well as a loss of food cultures in the course of globalization. These
things lead to a loss of social and emotional linkages to food.

We consider a lack of knowledge and awareness to be a major driver for this development and thus
consider the targeting of food related topics in education as one of the most important measures to
combat food waste. The production of food, its impacts on the environment as well as the meaning of
seasonality and locality needs to be part of the educational schedule in the Swiss education system at
all levels. We thereby consider practical experience in the form of field work on farms, excursions to
farmers or any stakeholder in the food chain. Foremost there should also be practical skills training in
conserving and storing food, in assessing what is still edible and what is not as well as healthy,
sustainable and waste-free cooking classes.

A further possibility to increase the experienced value of food for consumers, is to increase their
contact with producers. This should lead to less food waste and possibilities for direct selling from
farms but also from the processing sector as they are already increasing today and should be supported

215



Agriculture and Food System

further as described in Policy 6.9., 6.20 and 6.21. One possibility to concretely reduce food waste with
that is to sell and buy non-tradable food in farm shops.

Policy 6.14: New Labeling for Expiration
Dates

Largest environmental impact of food waste can be attributed to the last stages of the food chain due
to the resources needed for transporting, processing and storing of the respective goods (Beretta and
Hellweg 2019). Food waste at the respective stages (especially at the retail, catering and household
stage) might be considerably supported by misinterpretations and confusion on the food labelling con-
cepts ‘sell until’, ‘best before date’ and ‘expiration’. Expiration dates are of great importance regarding
food safety and human health as they indicate the potential of contamination by microorganisms pro-
ducing harmful toxins. However, these are only mandatory for products which need continuous cooling
throughout the food chain and that can represent a health risk even if their smell and taste are normal.
The ‘best before date’ indicates the date until a specific food product maintains ‘original’ quality re-
garding for example smell, consistency or color. This however does not mean that the respective pro-
duct cannot be consumed thereafter and should not be interpreted as an expiration date. Finally, some
products are currently still labelled with a ‘sell until’ label which does not indicate any quality or health
aspect at all (FSVO 2014). To avoid misinterpretations with expiration dates, the food labels ‘sell until’
and ‘best before’ need to be communicated clearer to the consumer or even better be omitted com-
pletely.

Policy 6.15: Adjust Industry Norms

From the total Swiss agricultural food production for human consumption about 225’000 tons of fresh
matter is not used as food and ends up as food waste. From these 225’000 tons about 90% is consi-
dered potentially avoidable. Main sources for food waste at this production stage are the failure to
comply with industry norms and unsuitable storage (Baier et al. 2017). Assuming an average price of
CHF 3 per kg of fresh matter, this corresponds to a value of CHF 600 mio per year.

A reduction of food waste from the agricultural production can be achieved by adjusting the industry
norms so that less of the products are rejected due to size, form, color or other appearance quality
standards not influencing food quality. There are several ways how an adjustment of industry norms
could be carried out. One way would be to carry out a mandatory consumer survey to set norms ad-
justed to consumer’s needs. Another possibility would be to omit industry norms completely so that
food processing companies must accept all products from a specific farmer. It then is in the compe-
tence of the companies to decide on which agricultural resources they can use for further processing
and which not. This would additionally increase product innovation to enable the use of the entire
quality spectrum of the products delivered by the farmers. In any case, fair sectoral agreements
between farmers, industry and retailers are needed.

Policy 6.16: Promotion of initiatives for food
waste reduction

If food waste cannot be prevented by the depicted measures, still the most efficient use of the respec-
tive goods should be enabled. In several cities of Switzerland there is an increase in communities which
try to establish concepts to ensure this. These ‘food sharing’ communities, for instance, make
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overproduced food or leftovers freely available in public fridges. However, considering the total mass
of food waste across all stages of the food chain, these initiatives reduce food waste only to a very
limited extent. Thus, the promotion and up-scaling of such activities at all stages of the food chain have
a large potential to decrease food waste in Switzerland. Governmental actions in this context could
include the adjustment of law and regulations to enable such activities on a legal basis, the creation of
a fund specifically supporting start-ups which develop concepts and technologies to use food resources
which were discarded at the industry, retail or gastronomy stages, the provision of consulting for such
start-ups, the promotion of food sharing activities at the community level or the provision of energy-
efficient infrastructure for such.

217



Agriculture and Food System

Policy Measures Concerning
Domestic Agricultural
Production

Policy 6.17: Updating the Vocational
Education for Farmers

Description

Aspiring farmers should be prepared for the challenges they face concerning food production in the
21° century and the current climate crisis, and be equipped with the necessary skills. Therefore, to-
day's vocational education for farmers needs to be updated.

The education should contain an understanding of the climate crisis, its consequences and impacts on
agriculture and the challenge of a sustainable and productive food system. Only methods and techni-
ques that are sustainable and compatible with the following measures of the chapter should be
learned. Accordingly, livestock farming should be less centrally located, and more focus should be
placed on resource-conserving and productive food cultivation. Agro-ecological methods should be
introduced and learnt, as well as skills in understanding the local impacts of the climate crisis and
adaptation possibilities.

Within their education the future farmers should also have the possibility to get in touch with other
people working in the food sector as well as students in the field. (See Policies 6.6, 6.8 and 6.9..) Pro-
ject-weeks as well as theoretical and practical excursions to learn about aspects of the climate crisis
and sustainable solutions together with others should be integral parts of vocational education.
Education should also be made more attractive and accessible for more people.

Financing

This policy does not require additional funding as the vocational education for farmers could be fi-
nanced in the same way it is financed today.

Impact

The impact of this measure is hard to quantify. Its aim is to create the necessary foundations in the
food sector to help create the possibilities for the necessary changes. It should educate people and
enable them to work actively on solutions. In this sense it should also serve to make the other proposed
measures realizable and to improve and guarantee their impact.
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Policy 6.18: Improving Farmers Rights and
Working Conditions

To achieve the needed transition and reorientation in the agricultural sector, a lot is expected from
the farmers. (See Current Situation.)

To make this possible, it is important that farmers can inform themselves, get involved and have an
amount of operational scope in their work. This requires sufficient time and good working conditions,
which should be ensured with the following three measures:

1. A core part of a strategy to render Switzerland's agricultural sector socially and environmen-
tally more sustainable must protect the peasant land law (Bauerliches Bodenrecht/ droit fon-
cier rural/ diritto fondiario rurale). This law prevents the fragmentation of agricultural land,
hedges against massive land price increases by prohibiting speculation on agricultural land and
regulates the transfer of agricultural land. A relaxation of it could open the doors for climate-
damaging, profit driven large-scale agriculture. Small-scaled agricultural production must
remain possible in Switzerland as it is also the chance for many people to engage in this sector
and not to further lower the number of people working in this sector. It should also protect
the people’s right to define their agricultural and food policy and to prioritize local agricultural
production in order to feed the people as well as to give access of peasants and landless people
to land, water, seeds, and capital which are core principles of food sovereignty.

2. A farm provides a family with work, livelihood, housing and free time and is therefore the
central element in the life of a farming family. Therefore, there is often a strong interdepen-
dence between business and private life. Marriage and divorce are closely linked to material
claims and business obligations. Today, wives of farmers have no guaranteed right to have the
work done on the farm credited for payments and pensions and in the event of divorce they
are much more likely to waive claims or compensation. To reduce legal dependency on other
people, this must be corrected, and insurance and compensation must be guaranteed for both
married partners in future. In addition, further projects are to be intensified and promoted to
make the sector more attractive and accessible for women, not only as wives.

3. To create a decent working environment for agricultural workers (also migrant workers), jobs
in agriculture must be amenable to the Swiss labor law. This includes the conclusion of a coll-
ective bargaining agreement that defines maximum weekly working hours for agricultural wor-
kers and regulates their salary, accommodation and residence status. The government must
establish legal contact points for both domestic and foreign agricultural workers and start
proactively informing seasonal workers about their rights as well as monitoring the working
conditions of Swiss farms on a regular basis. Since the income for many is already scarce in
agriculture and many farms are heavily indebted, it is crucial that this must be accompanied
by projects for more subsidized auxiliary workers (Policy 6.19) and good income opportunities
to produce food. (Policy 6.9 and 6.28)

Policy 6.19: More People Working in
Agriculture

What is also needed to achieve the necessary transition and reorientation in the agricultural sector as
described in the current status, is enough committed people working in agriculture. The sometimes-
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hard work and the many weekly working hours will be spread over more people as well as being ac-
cessible to more people. More people being engaged in the production of food could also have an
impact on consumption patterns in society.

To this end, not only vocational education for farmers should be made accessible to more people but
also the following three points should be implemented.

1. Swiss agricultural policy must facilitate the access to agricultural land for young educated far-
mers, who are often struggling to find that nowadays.

2. The opportunity to cultivate agricultural land in Switzerland should not be reserved foremost
for members of peasant families. Rather, lateral entrants with agricultural education from non-
peasant families must be granted simplified legal access to farmland state support.

3. Possibly created green job programs as well as other projects to support and pay auxiliary
workers should be used to help and work on farms or other food-producing facilities. Existing
projects like ZIVI/CIVI therefore could be extended and not only include male persons.

Overview on Livestock Production in Switzerland

The extent of livestock husbandry can be understood to be mainly determined by two constraints: (A)
Sufficient provision of nutrients for a healthy and balanced diet of a population and (B) Environmental
impacts that must not surpass environmental limits of local and global ecosystems. Land use suitability
(e.g. for cropland, grassland, forestland) can be seen as an additional framework condition. Three quar-
ters of the agricultural land in Switzerland is grassland that cannot or should not be ploughed. Produc-
tion of food on this grassland is only possible with ruminants. However, alternative uses of grass (e.g.
for fiber, insulation, energy production) and grasslands (e.g. reforestation, promotion of biodiversity)
should be considered as well.

For many industrialized countries including Switzerland consumption of animal-based food, particu-
larly meat is above the recommendations of public health institutions (FSVO 2017). At the same time,
overly large livestock populations lead to negative impacts beyond the environmental limits, particu-
larly in respect to global climate change (Searchinger et al. 2019; Springmann et al. 2018; Willett et al.
2019). Buckwell and Nadeu (2018) conclude that in order to reach the 2050 climate goals (reduction
of GHG-emissions by 80%) the EU28 must reduce its direct livestock emissions by 74%. This can hardly
be realized by technical measures (see policy 6.33). In view of that, numerous studies conclude that a
significant shift towards a more plant-based diet together with a respective reduction of livestock po-
pulations is an important - if not indispensable - step in order to reach necessary GHG emissions re-
duction goals (Bajzelj et al. 2014; Bryngelsson et al. 2016; Hedenus, Wirsenius, and Johansson 2014;
Happer and Wellesley 2019).

Further industrial meat production creates an ideal environment for the spread, development and in-
creased virulence of viruses.

Livestock usually converts only a small part of the nutrients and energy in the feed to human edible
food (Shepon et al. 2016; McDonald et al. 2011). As far as possible, use of animal feed should thus be
limited to feedstuff not edible for humans (M. Meier, Moakes, and Spérr 2018; Mottet et al. 2017;
Schader et al. 2015). This namely includes grass grown on permanent [natural] grassland (i.e. land not
suitable for crop production) and by-products from the food industry that cannot be transformed to
human edible food. These animal feeds should be used efficiently, getting the right nutrient to the
right animal at the right time (Andeweg and Reisinger 2015).

Framework for Future Livestock Production in Switzerland

As an overarching goal for agricultural production in Switzerland, it is necessary to determine the ex-
tent of livestock populations that combine sustainable production and healthy diet. Several studies
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have been conducted in this direction (H. Kim et al. 2019; Stolze 2019; Zimmermann, Nemecek, and
Waldvogel 2017). As a point of reference, we suggest here a diet and agricultural production according
to the LMP/Kal scenario in Zimmermann et al. (2017) (Table 6-2). This would lead to a reduction of
total GHG emission from food consumption in Switzerland by 56%. The reduction potential might even
be higher if food waste were reduced as far as possible (see also chapter on food waste). GHG emissi-
ons from agricultural production within Switzerland decrease to a lesser degree. Based on the model
of the Swiss national GHG inventory, Bretscher et al. (2018) calculated a respective reduction potential
of approximately 30%.

Under the LMP/Kal scenario in Zimmermann et al. (2017) the total number of livestock units falls by
44%. Particularly meat production from cattle, swine and poultry is reduced. Production and consump-
tion of milk and eggs is maintained or even increased in order to guarantee sufficient provision of
animal proteins and micronutrients. This scenario is in accordance with other studies such as e.g. Buck-
well and Nadeu (2018) who state that: “a conservative estimate is that about half of the current rumi-
nant livestock in the EU could be justified in their role of making use of the available permanent pastu-
res, including rough grazing”. Considering ecosystem boundaries, Meier and Moakes (2018) propose
a similar reduction of the cattle population in Switzerland as Zimmermann et al. (2017) (-37%, feed no
food scenario). The population of swine would fall by 59% and the population of poultry by 88%.

Table 6-2 Livestock populations according to the reference and LMP/Kal scenario of Zimmermann et al. (2017).

Livestock Units Reference LMP/Kal % Difference
Dairy Cattle 563'373 427'129 -24%
Breeding Cattle 179'274 98'323 -45%
Fattening Calves 8'471 1239 -85%
Fattening Cattle 48'155 13184 -73%
Suckler Cows 94'310 9'746 -90%
Suckler Calves and Cattle 23'052 4'053 -82%
Total Cattle 916'635 553'674 -40%
Swine 183'492 41'603 -77%
Poultry 60'055 48'002 -20%
Sheep 39'545 12'584 -68%
Goats 10'819 24'360 125%
Horses 44'805 19'475 -57%
Total 1'255°351 699'698 -44%

Feed rations of the individual livestock categories changes considerably under a scenario for a sustain-
able and healthy diet such as LMP/Kal. Ruminants are mainly fed based on roughage from permanent
grassland and leys in arable crop rotations. Since the total agricultural area is maintained constant,
permanent grassland can be used more extensively while still producing sufficient feedstuff. The
amount of silage maize that is currently mainly used in cattle husbandry is reduced massively (-90% of
the respective cropping area). Furthermore, the results from Zimmermann et al. (2017) suggest that
feed imports could be reduced almost to zero due to the much-reduced demand for feed concentrates.
Additionally, in Switzerland more cropland will become available for crop production directly for hu-
man consumption (e.g. grains, vegetables, root crops, oilseeds).

The degree of food sovereignty in Switzerland would increase considerably with the shift to a more
healthy and sustainable diet. Zimmermann et al. (2017) estimate that both gross- and net- (subtracting
production based on imported feed) self-sufficiency in terms of food calories could augment to over
80% compared to <60% respectively 50% today.
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Consequences for Food System Policies

Based on the study of Zimmermann et al. (2017) we suggest limiting livestock populations in Switzer-
land to the numbers of the LMP/Kal scenario as provided in Table 1. The number of livestock units
should be fixed for ruminants (cattle, sheep, goats) and monogastric animals (swine, poultry) with
some flexibility within these groups. Animal feed should be restricted as far as possible to feedstuff
not edible for humans and stocking densities should be adapted to local feed availability. To achieve
this, we suggest the following policy measures:

Policy 6.20: Import of Animal Products and
Productivity

To ensure that the following measures concerning livestock production in Switzerland lead to a reduc-
tion of GHG emissions in total and are not compensated by more emissions, land use and bad agricul-
tural practices in other countries through more imports, it is essential to have a productive domestic
agriculture sector. The Swiss population needs to be supplied to the highest possible degree from do-
mestically produced food. The degree of self-sufficiency should at least stay the same if not increase
with all the suggested policies. This should be a key target in any agriculture politics and has a further
advantage of leading to less transport emissions. We want to ensure this through the “feed no food”
principle, which allows more calories and nutrition being produced per hectare and with further sup-
port of different practices and alternatives described in policy 6.9, 6.26 and 6.27.

To reach that target, implementing the following two import regulations are important:

e |mport of animal sourced food products is only allowed when it is produced under the same
framework conditions as in Switzerland (“feed no food” principle and observance of maximum
local stocking densities). The concepts of the “feed no food” principle and the maximum sto-
cking densities should be promoted by Switzerland on an international level. It will be consis-
tently represented in trade relations and international cooperation and research projects. The
development of respective international trade regulations should be pursued (see policy 6.1).

e Furthermore, the following policies, foremost the once to reduce the proportion of animal
sourced food production, need to come together with a shift in diets in Switzerland and should
not lead to more ASF being imported (even if it is produced under the same sustainability
framework as in Switzerland, it will increase the demand for meat and lead others to the con-
sumption of more harmful produced ASF or take away the land and possibility for others to
eat ASF). The above policies concerning Swiss food consumption should help to make that shift
possible. But to guarantee it, there is the need for a cap for imported ASF at the level it is
today, decreasing until 2030 to a maximum of 10% of the amount of what is produced in
Switzerland.

It can be a support for achieving both measures, to adapt a border tax adjustment in the direction of
action of policy 6.11 and 6.12.

These two measures and the aspect of a productive agriculture allow the change in Swiss agriculture
to have a real impact on the fight against climate crisis. By changing both, the way we produce food,
and the way and amount we consume, we will enable both parts to have great impacts and to be an
evident part towards a sustainable food system having a global relevance: First as a good example to
show that it is possible and second to already bring up solutions for the global food system that can be
used further or adapted by others.
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Policy 6.21: No Subsidies for Feed Production
on Arable Land

All subsidies or any other support for feed production on arable land except for leys in arable crop
rotations should be reduced continuously and stopped by 2030. Arable lands could be defined as the
crop rotation areas as designated in ARE (2006). Alternatively, the elaboration of a respective policy
system could consider the area- and food-competition as proposed by Zumwald et al. (2019). The sub-
sidies should instead be shifted towards sustainable practices and techniques as suggested in the po-
licies 6.27 and 6.28: Alternative proteins/incomes.

The impact and further details can be found in the overview and framework for future livestock pro-
duction in Switzerland. Important questions such as financing or social or cultural compatibility are
answered by the accompanying measures, both previous and following.

Policy 6.22: No Imports of Animal Feedstuff

An increasing tax on imported feedstuff should lead to its reduction to zero by 2030, year where it
should be banned. Incomes generated by the taxes should be used to create other income possibilities
for farmers (Policy 6.28).

The impact and further details can be found in the overview and framework for future livestock pro-
duction in Switzerland. Important questions such as financing or social or cultural compatibility are
answered by the accompanying measures, both previous and following.

Policy 6.23: Limit Stocking Densities for
Ruminants

The stocking densities for ruminants on permanent grassland should be limited to one livestock unit
per hectare on average. The maximum stocking density may be adjusted regionally to take into account
the differences in local production potentials.

The impact and further details can be found in the overview and framework for future livestock pro-
duction in Switzerland. Important questions such as financing or social or cultural compatibility are
answered by the accompanying measures, both previous and following.

Policy 6.24: Limit Populations of Non-
Ruminant Animals

The populations of non-ruminant animals should also be limited to values provided in Table 6-2 or to
numbers that can be supported with feedstuff from by-products of the regional food industry that are
not edible by humans, if this is lower.

The impact and further details can be found in the overview and framework for future livestock pro-

duction in Switzerland. Important questions such as financing or social or cultural compatibility are
answered by the accompanying measures, both previous and following.
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Policy 6.25: Consider Maximum Stocking
Densities for New Projects

For the approval of new construction or renovation of old infrastructure (e.g. stables) and for the gua-
rantee of credits or any other long-term support investments the regional maximum stocking densities
need to be considered.

The impact and further details can be found in the overview and framework for future livestock pro-
duction in Switzerland. Important questions such as financing or social or cultural compatibility are
answered by the accompanying measures, both previous and following.

Policy 6.26: Promote Research and
Development

In order to optimize grassland-based animal production and convert food industry by-products to ani-
mal feed, research and development should be promoted - for instance in precision feeding as propo-
sed by Andeweg and Reisinger (2015).

Further GHG reduction potentials may be achieved with technical measures. This includes in par-
ticular an increased longevity for cattle animals (Grandl et al. 2018, Meier et al. 2017), nitrogen
optimized feeding strategies (Bracher et al. 2011, Kupper et al. 2018), and low emission stable- and
manure management systems (see policy 6.33.) (Daniel Bretscher et al. 2018). So far, there is no
scientific consensus whether pasture or stall-feeding systems are more beneficial in terms of GHG-
emissions (Zollitsch, Hortenhuber, and Lindenthal 2010; Zumwald et al. 2019). For animal-welfare
reasons we suggest letting animals graze if possible. In general, it is expected that the technical
measures for the reduction of GHG emissions in practice are of limited potential and difficult to
implement. Nonetheless, they should be promoted as far as possible. This could include e.g. bans
for unsustainable practices, regulations and/or capacity building programs. Financial incentives
should be used with reluctance and only granted to cover additional costs as they shall not reinforce
structures of livestock activities beyond the ecological system boundaries.

Policy 6.27: Pro mote Alternatives to Animal
Proteins

Alternatives to animal proteins i.e. plant-based protein sources like leguminous crops should be spe-
cifically promoted and supported as well as the research on breeding and cultivation of those alterna-
tives in appropriate scale in Switzerland.

The impact and further details can be found in the overview and framework for future livestock pro-

duction in Switzerland. Important questions such as financing or social or cultural compatibility are
answered by the accompanying measures, both previous and following.
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Policy 6.28: Promote Alternative Income
Possibilities

Farmers depending on livestock production today should be supported by promoting alternative in-
come possibilities as support for transition to crop productions, additional energy production or con-
cerning policy 6.9 possibilities for direct selling of their products in the farm or in association with the
processing sector. Accordingly, framework conditions need to be designed in a way that allows for
alternative economic activities. Difficulties and challenges in arable crop production such as seasonally
uneven distribution of workload and income and risks for crop failure due to extreme events must be
addressed in order to strengthen the attractiveness and feasibility of this activity.

Minimize GHG intensive practices

Nitrous oxide (N20) emissions from agricultural soils are the second largest GHG emission source in
the agricultural sector (1.58 Mt CO2 eq.; see Current Situation). They are mostly a result of nitrogen
transformation processes in animal manure and agricultural soils. The production and use of nitrogen
containing fertilizers (mineral fertilizer and animal manure) are the cause of most N20 emissions.
Among the additional nitrogen sources are decaying crop residues, nitrogen mineralization in soils and
inputs from atmospheric deposition of nitrogen species leading to N20 emissions. Particularly high
nitrogen supplies beyond requirements of crops lead to hot spots of N20 emissions.

However, any overabundance of nitrogen, also when coming from high additions of compost, will lead
to N20 emissions. In addition to on-farm greenhouse gas emissions from fertilizers, emissions of
around 0.81 Mt CO2 eq. are incurred during the production of agricultural inputs abroad, mineral fer-
tilizers and animal feed. The use of organic soils for arable farming or grazing is another major source
of GHG emissions (mainly CO2) in Swiss agriculture. Additionally, CO2 emissions from the combustion
of fossil fuels in agricultural machinery and buildings amount to 0.63 Mt CO2 eq. and therefore contri-
bute 10% of the GHG emissions from agricultural production in Switzerland. To reduce all these emis-
sions from agricultural production, several measures are proposed below.

Policy 6.29: Promote Low-Input Agriculture

Description

For the Swiss agricultural production system and for the Swiss farmers, to sustain the shift towards a
less input-intensive production system the production portfolio must be adapted in a way that allows
sustainable low-input agriculture. To this end and in accordance with article 104 of the Swiss constitu-
tion, the use of cultures and varieties as well as animal species and breeds that are adapted to climatic,
soil and topographical conditions should be supported. Accordingly, the need for external inputs
should be lower, as less fertilizers and agrochemicals are necessary in order to maintain agricultural
production against fundamental ecological constraints. This policy suggests production system contri-
butions within the direct payment framework for previously specified low-input agricultural practices
incorporating agroecological principles and lowering the GHG emissions in comparison to currently
established systems.

Financing
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The described direct policy could be financed by the redistribution of the direct payment budget, re-
ducing the payments for animal husbandry and redirecting these payments towards locally adapted
low-input agricultural practices.

Impact

This policy is mainly necessary to sustain the policies aiming at reducing GHG emitting inputs in the
agricultural system. The direct emission reduction effect is hard to calculate.

Social Compatibility

Due to its character as a supporting measure for the policies mentioned below, this measure should
increase the acceptance of the policies aiming at reducing harmful inputs in agricultural systems.

Policy 6.30: Tax on Nitrogen Inputs that
Exceed Plant Demand & Cap for Synthetic
Fertilizer Application (SFA)

Description

An overabundance of freely available nitrogen in the soil can lead to high N20 emissions. The temporal
and spatial nitrogen supply should match the plant’s demand as close as possible. In Switzerland Boss-
hard et al. (2012) report that there is a substantial potential for improving nitrogen use efficiency in
Switzerland. Since amounts of nitrogen emissions not only depend on the source but mainly on the
amount of nitrogen applied (Necpalova et al. 2018), nitrogen addition should be monitored very closely
and inputs that are beyond the plant supply should be taxed. For this, a user-friendly tool should be
made available to farmers that accounts for e.g. the nutrient demand of plants, the availability of nit-
rogen in the soil, the type of fertilizer used and the application technique. As a complementary mea-
sure an incentive tax on synthetic fertilizers can be raised. The revenues of this incentive tax can then
be redistributed to the farmers directly or via investments in research and development of more effi-
cient nutrient managing techniques.

To complement the tax-based measures aiming at a reduction of N20O emissions a stronger incentive
for farmers to use their crop rotation and organic fertilizers as nutrient sources can be applied. To this
end we suggest a cap for synthetic fertilizer application (SFA) based on local conditions as part of a
compulsory fertilization balance for all farmers. This cap will be lowered in a stepwise manner guaran-
teeing both the aimed reduction and the possibility for farmers to adapt to the new situation. This
policy is independent of the direct payment regulation and can also be applied if incentives based on
taxes do not lead to any change in the N,O emissions.

Impact

An increase in nitrogen use efficiency of manure management could lead to a reduction of 0.261 Mt
CO2 eq. per year (Daniel Bretscher et al. 2018). Therefore, an improvement of mineral fertilizer ma-
nagement could result in 16.5% lower soil N20 emissions. The complete waiving of the use of synthetic
fertilizers could reduce the emission of GHGs directly emitted by soils by 15%. Additionally, a substan-
tial part of the 0.81 Mt CO2 eq emitted by the production of agricultural inputs abroad could be re-
duced by the renunciation of synthetic fertilizer. Accounting half of the emissions from the production
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of agricultural inputs abroad to synthetic fertilizer, a waiving of mineral fertilizers would lead to a re-
duction of GHG emissions from agriculture by approximately 0.64 MT CO2 eq per year. This accounts
for a reduction of 10% of the agricultural GHG emissions. Since policies are aiming at the reduction and
not at the complete renunciation of organic fertilizers the suggested policies would result in GHG emis-
sion reduction in accordance with the proportion of mineral fertilizer reduced.

Financing

The costs of this measure will be covered by the farmers themselves. However, better education on
climate-friendly agricultural practices, particularly higher nitrogen use efficiency and an increased use
of nitrogen fixing crops, and the general reduction of nitrogen inefficient livestock husbandry will lead
to a higher nutrient use efficiency. Therefore, overall production of food calories and -proteins will not
decline and no additional costs should arise.

Social Compatibility

Enhancing nutrient (mainly nitrogen) use efficiency should not lead to lower yields and therefore a
reduction in fertilizer use should not come at a cost or might even be financially beneficial for farmers.
Studies have shown that intensive crop management does not necessarily increase GHG emissions per
unit of crop production (Snyder et al. 2009).

A complete renunciation from synthetic fertilizers will possibly lead to lower outputs (Necpalova et al.
2018). To maintain our current production level of energies, proteins and nutrients a simultaneous
withdrawal from the production of animal feed on agricultural areas is necessary. However, the initial
increase of production costs might cause temporary problems with a lack of income for the farmers.
This should be overcome by a fairer pricing system accounting for more sustainable production sys-
tems. Further thorough consulting and a step by step implementation are necessary accompanying
measures to guarantee a smooth transition.

Policy 6.31: Rewetting of Organic Soils

The use of organic soils for arable farming or grazing is another major source of GHG emissions. These
soils are formed by the anaerobic, incomplete decomposition of plant matter in water-saturated soil
in peatlands (fens or bogs). Typically, farming requires the drainage of these soils. Upon drainage how-
ever, the peat becomes exposed to oxygen and a high amount of carbon which has accumulated over
thousands of years is released to the atmosphere in the form of CO2. Despite their long history of
drainage, large amounts of carbon are still stored in organic soils. These stocks (equivalent to about
two years of total Swiss GHG emissions) should be preserved by rewetting, thereby reducing GHG
emissions. Over longer time scales rewetting can also, under favorable conditions, renew the C-sink
function of these soils.

Financing

Currently farmers receive direct payments for very general services (e.g. Versorgungssicherheitsbei-
tréage/ Contributions a la sécurité de I'approvisionnement/ Contributi per la sicurezza dell’approvvigi-
onamento). Part of these subsidies are also invested in the cultivation of organic soils. Furthermore,
the government invests large amounts of money in the renewal and maintenance of drainage systems
(about CHF 1000 per hectare) and will have to invest 1.7 billion in the next 10-15 years (SRF 2017).
These funds should be used for rewetting and renaturation projects. The costs to rewet these soils are
very high on a per area basis and are additionally associated with a decrease in agricultural production.
Additional funds should therefore be used to incentivize alternative income sources for affected far-
mers. CO2 certificates are another option. A program that is already running for raised bogs is
max.moor. Current prices are too low and would need to be roughly doubled (Ferré et al. 2019).
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Impact

The mitigation potential of organic soils under agricultural use (intact or degraded peaty soils) is large,
as they emit about 0.6 Mio. t CO2-eq. per year (about 10% of the agricultural emissions, see “Current
situation”).

Social Compatibility

Rewetted organic soils could be used for paludicultures (wetland plants). Examples are Phragmites
australis (for paper and pulp production or as fuel), Typha sp. (cattail, as insulation or construction
material or as fuel), Sphagnum sp. (alternative for peat in horticulture), Alnus glutinosa (as construc-
tion or furniture wood, fuel). Experiments with rice have been performed in the Seeland and have
shown that rice would offer an economically as well as ecologically (especially for biodiversity) very
interesting option (SRF 2019b; 2019a). Whether significant amounts of methane are emitted has yet
to be assessed.

Organic soils are very important for vegetable farming. An alternative might be to farm vegetables on
Hors-Sol in vertical farms.

Policy 6.32: Apply Standard Mineral Oil Tax
to Agriculture

Description

CO2 emissions from the combustion of fossil fuels in agricultural machinery and buildings amount to
0.63 Mt CO2 eq. and therefore contribute 10% of the GHG emissions from agricultural production in
Switzerland. To increase the efficiency of the use of agricultural machinery standard mineral oil tax
should be applied for agricultural production. With this measure, additional policies aiming at an es-
tablishment of Truth of Costs and changes in the mobility sector can automatically be applied to mo-
bility in the agricultural sector as well.

Financing

The costs of this measure will be covered by the farmers themselves. However, a redistribution of
subsidies can support the shift towards emission-free energy alternatives here as well. Furthermore,
the improved use of fossil fuels and heavy machinery in many cases lowers or even neutralizes the
economic impact of this measure for farmers.

Impact

The improved use of fossil fuels and heavy machinery in agriculture is estimated to reduce the amount
of CO2 eq. of the combustion of fossil fuels in agriculture by %.

Policy 6.33: Promotion of Individual
Technical Mitigation Measures

Overview
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Many organizations and institutions already elaborated compilations of technical measures to reduce
GHG emissions. Instead of discussing the individual measures here again, we rather focus on this con-
tribution on the general aspects and findings.

The highly complex biochemical emission processes with a great number of different microorganisms
involve generally difficult technical reduction potentials on agricultural farms. Additionally, the great
number of individual emission sources are often interconnected among each other’s exacerbating
effective mitigation measures. Numerous negative side effects, trade-offs with other pollutants and/or
animal welfare as well as high implementation costs are additional challenges of technical reduction
measures. After decades of intensive research on agricultural GHG emissions no technical solution or
set of reduction measures with a potential that would be sufficient to meet the necessary reduction
for the 2 °C target (even less so for the 1.5 °C target) is in sight (Bajzelj et al. 2014; Bryngelsson et al.
2016; Garnett 2011; Hedenus, Wirsenius, and Johansson 2014). This is particularly true for the most
important emission sources: methane emissions from enteric fermentation and nitrous oxide emissi-
ons from soils.

Supposedly effective reduction measures based on chemical enzyme blockers such as nitrification in-
hibitors (3,4-Dimethylpyrazolphosphat (DMPP), Dicyandiamid (DCD), Nitrapyrin, Etridiazol) or me-
thane inhibitors for enteric fermentation (3-nitrooxypropanol (3NOP)) run the risk of yet unknown ne-
gative side effects and should be dealt with restraint under strict observance of the Precautionary
Principle (UNESCO 2020). Furthermore, consumers can be very sensitive to chemical substances used
in agriculture. Bad experiences with nitrification inhibitors in New Zealand advice to pursue these see-
mingly promising mitigation measures with caution.

Major potentials might be situated in the field of soil carbon sequestration. In particular, soil applica-
tion of biochar or deep ploughing of arable land may lead to the build-up of higher stocks of soil organic
carbon. However, several drawbacks such as large uncertainties, reversibility and saturation effects
should be clarified.

One way forward might be a target-oriented program that promotes the simultaneous implementation
of many technical measures. Examples are a system of maximum allowable nitrogen surpluses or a
points-based system that prescribes a minimal score for different farm types. Such arrangements allow
flexibility for individual farms to exploit site-specific potentials. The effect of the latter, however,
remains limited if the major emission sources from enteric fermentation and manure management are
not addressed.

In conclusion, technical measures on the production side are characterized by low reduction potentials
and/or by trade-offs with other environmental impacts, as well as by technical problems with imple-
mentation and/or prohibitive costs. First experiences with pilot projects in Switzerland and abroad
confirm this finding. Given this, a mitigation strategy based solely on technical, production-side mea-
sures does not seem a viable way to reach the goals of the Paris Agreement (1.5 °C or 2 °C target). This
finding is also supported by the fact that agricultural GHG emissions in OECD(Organisation for Econo-
mic Co-operation and Development) -countries did hardly decline in the past decade, despite signifi-
cant investments in research and development (OECD 2013). Furthermore, the lacking progress in re-
ducing the ammonia- and nitrogen surplus problem should make us cautious regarding promised tech-
nical potentials. Accordingly, false trust in technical solutions should under no circumstances delay
urgent action that address agricultural structures through a change in human diet and reduced food
waste.

Policies

All policies, namely financial incentives, should be designed in a way that they do not consolidate ag-
ricultural structures and production processes that cause negative environmental and social impacts.
Any lock-in situation due to high investments that exacerbate further mitigation action must be
avoided. Technical mitigation measures should also not hamper locally adapted production and should
be designed in a way that does not contradict the fundamental properties of a climate friendly pro-
duction system (Figure 6-3). A thorough analysis of all technical policy measures in this respect is es-
sential.
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Figure 6-3 Climate-Friendly Production System (original graphic in German: (D. Bretscher and Felder 2019))

Economic Incentives that Allow the Implementation of Technical Measures

Ideally the producer price for the farmers should be high enough in order to allow the implementation
of technical measures and produce accordingly to the best available and sustainable management
practices. Internalizing all environmental and social costs can therefore be a prerequisite to this policy.
The income of the farmers should allow them to dedicate sufficient time in the observation, analysis
and optimization of their production system (soils, plants, animals, infrastructure). Likewise, farmers
should be able to participate in capacity building programs and benefit from consultation services. As
a last option individual technical measure can directly be subsidized.

Research and Development

Research and development of promising mitigation measures such as feed additives to reduce me-
thane emissions from enteric fermentation or measures to promote soil organic carbon sequestration
should be promoted by dedication of sufficient financial resources. Applied research and investigation
of implementation mechanisms on the farms should be strengthened. Among this, research studies
that analyze the sociocultural background of the farmers and how their engagement can be raised.
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Overarching Programs and Access to Information

Overarching programs such as low emission breeding programs for livestock or geographical informa-
tion systems to promote locally adapted agriculture should be financed and supported. Farmers should
have free access to any other kind of information (scientific results, meteorological data, soil informa-
tion etc.) that contributes to an optimized management.
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Current Situation

Introduction

In the Special Report on Global Warming of 1.5 °C, the IPCC collected all emissions pathways published
in scientific literature compatible with the 1.5 °C target. All of the 90 climate scenarios require the
large-scale utilization of Negative Emissions Technologies (NETs, technologies to perform Carbon Dio-
xide Removal, CDR), starting between 2020-2030 and removing on average 32% of the 1990’s annual
emissions by 2050. NETs are used to extract CO2 from flue gases or directly from the atmosphere and
store the CO2 securely away from the atmosphere for centuries to come. NETs are no alternative or
excuse to mitigation but a needed addition if respective carbon budgets are exceeded. The technical,
permanent removal of CO2 is energy intensive and expensive, therefore mitigation will be the econo-
mically most viable option in many cases. There exists a vast diversity of NETs, some are purely tech-
nological, others use plants or algae to extract the CO2 as a capturing method. The global potential
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storage capacity is assessed to be more than 2000 Gt CO2 (IPCC 2018). All NETs are based on natural
analogues, for example CO2 is stored in geological formations (sandstone sealed with clay and marl)
in Montmiral in France since 15 million years (Pearce et al. 2004) or weathering of stone has been the
main CO2 sink for the past 850’000 years.

Most likely, there will not be the single NET to be implemented globally, but rather selected NETs based
on regional conditions. What all NETs have in common is their low level of deployment in 2020 and the
subsequent lack of the economy of scale leading to high costs.

This chapter discusses the socio-economic effects of NETs, summarizes the most established NETSs,
their potential in Switzerland, and their price. In Switzerland, the most promising NETs are Biochar,
Direct Air Carbon dioxide Capture and Storage (DACCS, if financed by Switzerland but securely imple-
mented abroad), Carbon dioxide Capture and Storage (CCS) in Swiss cement- and waste incinerator
plants, and soil carbon content/sequestration. These technologies are key for Switzerland to meet its
share on achieving the 1.5 °C target. Hence, its prompt incorporation into any future emissions strate-
gies is vital.

Scientific Background

The need for prompt action is evident at least since the time of the first IPCC report in 1990 and has
consolidated ever since. Research has shown that global warming is roughly proportional to the total
amount of carbon dioxide released into the atmosphere (of which a substantial fraction remains in the
atmosphere for thousands of years (Knutti and Rogelj 2015). Independently of the global mean tem-
perature to be achieved (e.g. +1.5, +2, +4.5 °C) the earth keeps warming if CO2 emissions continue
such that CO2 in the atmosphere accumulates (emissions exceed net zero) (Zickfeld et al. 2009).

The near-proportionality between cumulative CO2 emissions and global temperature also makes it
possible to estimate the remaining carbon budget: the total amount of anthropogenic carbon dioxide
that can still be emitted into the atmosphere while holding the global average temperature increase
to the limit set by the Paris Agreement (Rogelj et al. 2019). This already shows the need for negative
emissions, as eliminating all anthropogenic CO2 emissions seems highly unrealistic.

Negative emissions are realized when carbon dioxide is removed from the atmosphere and seques-
tered for a long period, through technological or biological processes. An example for a technological
process is the capture of CO2 from ambient air done by Climeworks in Switzerland, and storing it per-
manently in deep geologic formations. This technology is, apart from large scale funding, ready for
implementation. An example for a biological process is the removal of CO2 from the atmosphere by
trees and the storage as wood. The wood can be used as construction material to avoid re-emitting
captured GHGs back into the atmosphere. Currently, Switzerland exhibits only negative emissions in
the sector LULUCF (Land use, land use change and forestry).

It should be highlighted that negative emissions are not a substitute for other mitigation efforts, but a
completion. The goal is not to develop large scale carbon dioxide removal, but rather to stay within
the extremely small remaining carbon budget to reach the 1.5 °C goal.

While negative emission technologies can compensate emissions and help to reach net zero, it is often
assumed that after reaching net zero emissions it will be required to remove more CO2 from the at-
mosphere than is actually brought in, in order to limit global warming to 1.5 °C. The term for this sce-
nario is called ‘net negative emissions’ (in contrast to NETs - negative emission technologies).
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Negative emissions in the IPCC scenarios
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Figure 7-1 Global Negative Emissions used in the 1.5 °C compatible integrated pathways of the 2018 IPCC Special Report Global
Warming of 1.5 °C over time (Huppmann et al. 2018). All 90 pathways use NETs. The median of the pathways starts the usage
of NETs by 2021.

The total NET (technologies to perform Carbon dioxide removal, CDR, as referred to in the IPCC reports)
deployment levels within the different 1.5 °C compatible scenarios with no or limited overshoot cover
between 100 and 1000 Gt CO2 until the year 2100 (IPCC 2018) central role of NETs in the latest IPCC
reports is a consequence of previous failures in global climate protection (FOEN 2019e).

All of the scenarios compatible with the 1.5-degree goal do not only use NETs to reach net zero, but
after 2050 also to achieve total net negative emissions. I.E. they exceed the remaining carbon budget
on the assumption that the exceeded amount will be taken out of the air by future generations.

The longer the delay in reducing CO2 emissions towards zero, the larger the likelihood of exceeding
1.5°C, and the heavier the implied reliance on net negative emissions after mid-century to return war-
ming to 1.5°C (IPCC 2018).

An overshoot in atmospheric GHG concentrations for a few decades results in irreversible loss of bio-
diversity, e.g. a fish, which has died in hot water, cannot be simply brought back to life by lowering the
water’s temperature. Also, the overshoot might trigger tipping points, which upset the global ecosys-
tems and make a return to the original state much harder.
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A linear reduction of the global CO2 emissions from 2020 until 2050 would exceed the remaining
carbon budget for a 67%-chance to reach the 1.5 °C goal by about 260 Gt CO2. Thus, the 1.5 °C
goal, together with the goal net zero until 2050, always means a heavy reliance on net negative
emissions.

For high (per capita) emitting countries like Switzerland, which have already used a large amount
of the remaining carbon budget starting in 2018, net zero until 2050 is even less compatible with
the 1.5 °C goal. Distributing the global remaining carbon budget from 2019 on (320 minus 40 Gt
C02) equally under all word citizens would give Switzerland (annual consumption based CO2 emis-
sions of about 100 Mt CO2) a remaining carbon budget of about 205 Mt CO2 ((280/world popula-
tion)*swiss population - swiss emissions since 2019). This means a linear reduction from now until
2024 is required from all Swiss residents, and not 2050, in order to stay within the 1.5 °C carbon
budget.

There are enormous problems associated with reliance on net negative emissions.

One problem of the scenarios featured in the IPCC SR1.5 is that discounting rates of integrated asses-
sment models (IAMs) were too high. “To ensure inter-generational equity and be coherent with cost-
benefit analysis normative choices, we suggest that IAMs should use lower discount rates than the
ones currently adopted” (Emmerling et al. 2019).

But the main problem might be that the models produce lowest-cost-scenarios, independent of the
guestion whether these costs will be paid (Bednar et al. 2019). If more CO2 should be taken out of the
atmosphere than put into, the possibility of NETs financed by the polluters ceases to exist. This is the
most important difference between the notions ‘negative emissions’ and ‘net negative emissions’.

Furthermore, there is no guarantee that all countries will participate in net CO2 removal. On the
contrary: not participating might be attractive. And countries who participated might punish the free
riders by declining cooperation.

In addition, limits to our understanding of how the carbon cycle responds to net negative emissions
increase the uncertainty about the effectiveness of carbon dioxide removal to decline temperatures
after a peak (IPCC 2018).

Last but not least, reliance on future negative emissions are used to justify delays in mitigation efforts.
The promise of future and cost-optimal NETs is more politically appealing than the prospect of deve-
loping policies to deliver rapid and deep mitigation now (Anderson and Peters 2016).

To understand the fundamental difference between the promise of negative emissions and the imple-
mentation of negative emissions, consider the result of the following two rules:

1. “What you emit today will be removed later”.
2. “You have to remove today what you emit today.”

The first rule means further delay in climate mitigation, the second rule means net zero emissions and
at the same time provides an incentive to avoid emissions completely. Our policies give an approach
how the second rule can be made enforceable as fast as possible.

All'in all, the reliance on future net negative emissions, and also the promise of future negative emis-
sions (not necessarily net negative), must be seen as an intergenerational deception. Therefore, we
have to strictly reject overshoots — a period of warming over 1.5 degrees — as this might as well trigger
tipping points in the climate system and go beyond other irreversible thresholds relating to, for exa-
mple, biodiversity loss. We should rather try to stay within the global remaining carbon budget left to
reach the 1.5 °C goal: Rapid emissions reductions and carbon capture from point sources as well as
application of NETs as soon as possible.
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Another possible point of view is, that we will need net negative emissions either because Switzer-
land has already exceeded its fair share of the global remaining carbon budget because of all historic
emissions, or, for the case that all measures won’t succeed and we will exceed the remaining budget
of approx. 206 Mt CO2.

In our chapter we do not further consider such cases with net negative emissions for the following
reasons:

The problems arising with net negative emissions described above show that we should not
plan to have net negative emissions.

The first and most important challenge is to reach net zero as fast as possible. If afterwards
net negative emissions will be declared necessary, we will have to face the difficulties de-
scribed above.

While trying to convince the population of the need for negative emissions, we already face
difficulties without including all historic emissions. Thus, we try to focus on the current goal
to reach net zero as fast as possible.

Need of Near-Term Implementation of

Negative Emissions

This chapter does not promote any promise of the possibility to remove current emissions later. It
rather explains why we have to make negative emissions ready as fast as possible in order to facilitate
real time removal of emissions that cannot be eliminated fast enough.

If Switzerland is to provide a minimally fair share to contain the global temperature increase as agreed
in Paris, it must keep its remaining carbon budget below less than 265 Mt CO2 calculated in chapter
political and economic structure (205 Mt CO2 if the global remaining carbon budget is distributed
equally under all world citizens already from 2019 on), and reduce its non-CO2 greenhouse gases to
net zero until 2030 for the following reasons:

Switzerland produces most of its consumption-based emissions abroad (BFS 2018), where it
cannot directly influence the production and transport process.

Switzerland has a relatively low-carbon intensity, due to its low-carbon total primary energy
supply (supported by 26% of renewable sources of energy, with 13% hydro and 23% nuclear)
and its economy dominated by the service sector, with about a quarter share of GDP from
industry where the manufacturing sector and energy-intensive process industries play a minis-
cule role (IEA, n.d.) Switzerland thus faces less difficulties to become carbon neutral than other
countries.

Switzerland's high gross domestic product per capita might lead to a bigger responsibility.
Switzerland finances greenhouse gas emissions abroad. (see chapter international climate fi-
nance and collaboration and chapter financial sector.)

Switzerland has relatively high historic per-capita-emissions. Thus, one could distribute the
global CO2-Budget from an earlier point in history, such that Switzerland's remaining share of
the global carbon budget from 2020 on would be much smaller.

Also, itis clear that some greenhouse gas emissions are inevitable, even with an enormous effort. None
of the non-CO2 forcers reach zero in the 1.5 °C IPCC scenarios until 2100. If these GHG emissions are
not eliminated, they have to be counterbalanced by negative emissions. Examples are remaining
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nitrous oxide and methane emissions by agriculture or remaining carbon emissions by cement produc-
tion and aviation.

Regarding the very small remaining greenhouse gas budget, it is irresponsible to keep postponing ne-
gative emissions on the assumption that our efforts to reduce our GHG emissions will succeed and
GHG emissions will come down fast enough. As opposed to this, implementing negative emissions a-
longside all other mitigation efforts accelerates the greenhouse gas emissions reduction, and negative
emission technologies (NETs) in particular accelerate the transition to a renewable energy supply.

Another reason for a fast implementation of NETs is, that in global comparison, Switzerland has already
a very strong position in various carbon dioxide removal approaches, and should therefore already
promote a corresponding structural change today in order to establish a leading position (first mover
advantage) (Christoph Beuttler Jens Leifeld, Martin Schmid et al. 2019)

EASAC (2018) writes: “Despite the limitations of NETs (negative emission technologies), halting in-
creases in the concentration of GHGs in the atmosphere remains a race against time, and humanity
will require all possible tools to limit warming to within Paris Agreement targets.” In this Chapter we
will show which kinds of negative emissions can be counted as “possible tools” for Switzerland.

In our chapter we do not further consider cases with net negative emissions as the problems arising
with net negative emissions described earlier in the chapter show that we should not plan to have net
negative emissions and the most important challenge is to reach net zero as fast as possible.

Concerns and Misunderstandings about
Negative Emissions

Nevertheless, there are concerns and misunderstandings about negative emissions. Being aware of
them helps us to develop a concept that will serve its purpose.

In literature, it is mostly not distinguished between ‘negative emissions’ and ‘net negative emissions’,
and studies that criticize the reliance on future negative emissions tend to question NETs as a whole
due to their costs, energy demand, sustainability or immaturity, despite the fact that there are major
differences across the wide range of NETs concerning these criteria. Examples are Anderson Peters
(2016), Lawrence Schafer (2019) and New Climate Institute (2019). The title of Anderson Peters (2016)
is simply “The trouble with negative emissions”. This could lead to the misunderstanding that negative
emissions should not be used at all. The point is, that costs and immaturity do not count as an argu-
ment against them: First, it is clear that a fast transition to net zero leads to costs, and second, imma-
turity is simply a consequence of lack of political will to implement carbon dioxide removal technology.
NETs will always remain untested at the required scale, if no one will be obliged to pay for the industrial
implementation. EASAC writes in its report (2018): “At present, economic incentives for deploying CCS
are inadequate (whether through the very low carbon price or targeted government support), while
those for NET development are lacking.”

While the difference between ‘negative emissions’ and ‘net negative emissions’ (which will always
remain crucial, as explained above) is mostly ignored, problems with NETs that would be solvable
within a near-term implementation are highlighted.

Allin all, this leads to a further delay of the necessary negative emission policies.

Sometimes reports and studies even question the technologies as a whole, but do not question the
assumption that these technologies will be used later in the century. An example is Proclim (2018).
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The CIEL report (2019), as another example, criticizes technological approaches as a whole (but assu-
mes natural net negative emissions (AFOLU) apart from 2050, according to the IPCC low energy de-
mand scenario P1.)

One of these scenarios depending only on plant-based NETs is described in Grubler et al. (2018). This
study concludes that meeting the 1.5°C goal is still possible without non-natural NET deployment, but
the scenario of this study includes an afforestation of 300 million hectares and 168 Gt CO2 absorbed
by forest sinks between 2020 and 2100. (Comparison: globally 205 Gt Carbon storage potential (758.5
Gt CO2) found by the ETH study Bastin et al. 2019). This might be still quite optimistic, if you consider
the total warming effect of forests in snow covered regions, the reduced potential area due to global
warming, and the fact that forests are no permanent carbon storages.

Also, critics are concerning the advantages fossil fuel industry tries to get out of NETs: Today, EOR
(Enhanced Oil Recovery) is the only industrial use of CO2 that has reached an appreciable scale. (vox
2019) Carbon capture and storage is commercially valuable for oil producers because of carbon dio-
xide’s usefulness in enhanced oil recovery. (CIEL 2019) It is clear that fossil fuel companies are inte-
rested in developing and investing in NETs and also active in the development and promotion of CCS
(CIEL 2019), for example through the Global CCS Institute (CIEL 2019).

As a consequence, policies to implement NETs must be constructed in a way that avoids subsidizing
the fossil fuel industry, and thus avoids prolonging and expanding a business model that needs to be
radically phased down.

One of these policy measures could be a high greenhouse gas levy for any net greenhouse gas emissi-
ons. CO2 sequestration from the air (for example through DACCS, direct air carbon capture and se-
guestration), in return, should be awarded a premium. That premium can be paid from the revenue
collected through the CO2-levy.

Actors who would emit CO2, (for example cement plants) but store some of this CO2 permanently, will
pay the greenhouse gas levy only for the remaining amount of CO2 emitted. Like this, avoiding emissi-
ons would be more attractive than producing them and removing them afterwards.

The levy should at any time exceed the premium paid for sequestration — in order to avoid subsidizing
fossil energy use into the future. If the CO2-levy stands much higher than the sequestration premium,
CO2 utilization for the production of carbon-based synfuels are incentivized as well. Energy required
for the removal must be renewable energy. This could lead to an additional boost for renewables.
Realmonte et al. (2019), for example, concludes that deploying DACCS significantly reduces mitigation
costs, and that it should be developed and deployed alongside, rather than instead of, other mitigation
options.

This should illustrate that possible problems arising from the implementation of NETs, mentioned by
CIEL (2018) for example, are solvable, and avoiding (or postponing) NETs does not mean choosing the
most cost-efficient way.

Switzerland exercises its responsibility with determination. In 2021 it starts realizing a just, socially
accepted and environmentally compatible way of including negative emissions into its mitigation ef-
forts, in order to stay within its small remaining carbon budget of not more than 265 Mt CO2eq, coun-

terbalances unavoidable non-CO2 greenhouse gas emissions until 2030 and provides other countries
its knowledge about including carbon dioxide removal into mitigation policies.
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Policy Measures

The goal is to have a socially detrimental pathway for net zero greenhouse gas emissions. Emissions
should be prevented from 2030 onwards - or if this is not possible - compensated with NETSs.

From a physics point of view, Switzerland’s greenhouse gas emissions do not have to be removed
within Switzerland. Crucially, for all negative emissions to be climatologically effective, long term sto-
rage has to be achieved. This has to be controlled and guaranteed when deploying negative emissions
abroad e.g. by an independent international body. In addition, negative effects on the foreign environ-
ment or population have to be ruled out.

Policy 7.1: Negative Emissions Financing
through Greenhouse Gas Pricing

Assumption: NET costs 200 Fr./t in 2030 (mean value of the assumptions of Fuss et al. 2018)

Goal: a socially and economically acceptable way that all greenhouse gas emissions are either
avoided or compensated in real terms via NETs in 2030 - i.e. net zero is reached in 2030. From 2030
onwards, only greenhouse gas emissions compensated in real terms by NETs are allowed. To ensure
that NETs are available at affordable costs in 2030, an annually increasing portion of the CO2 tax
must flow into NET projects as start-up financing from now on. In this way, the plants are manufac-
tured industrially and become more cost-effective - the goal is to achieve costs below 200 Fr./t. In
addition to the CO2 tax, the air ticket tax is also suitable as start-up financing.

e |Initially for example 5% of the increasing CO2 tax of CHF 120 starting 2021 and CHF 525/t
CO2 by 2030 must be used for the real compensation of emissions with NETs, the rest is
redistributed per capita. The proportion that flows into NETs is increased by 5% each year.
It can be assumed that by then the price of NETs will have fallen to 200 Fr./t and thus with
the CO2 tax all emissions can be removed from the air in real terms (net zero).

e The path of the slowly increasing NETs share in the subsidy levy is socially and economically
compatible: CO2 emissions will decrease sharply, thereby stabilizing per capita spending
on NETs at a low level.
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239



Negative Emissions

Further remarks:

e The CO2 levy might not lead to a sufficiently strong reduction in emissions - therefore it is
important that DACCS is reserved for emissions that are difficult to avoid and that easily sub-
stitutable applications such as combustion engines, oil and gas heating systems etc. are ban-
ned. To achieve net zero only through prices would require enormously high CO2 taxes.

e Thetaxis called CO2 tax - but it should apply to all greenhouse gas emissions - simply converted
to CO2eq

e This tax requires a border tax adjustment to protect the domestic industry from competitors
who do not have a comparable CO2 tax.

e If the price of NETs continues to fall after 2030, CO2 emitters can use NETs to buy themselves
free from the CO2 tax - the government tax of 200 Fr./t is therefore the upper limit.

e Asensible distribution key between the different NETs has to be elaborated.

e However, only negative emission technologies are allowed, where a storage of CO2 of >90%
over at least 100 years can be expected to be as good as certain (virtually certain). This excludes
compensation methods that only simulate artificial CO2 compensation, such as forestation or
protection against deforestation.

e Investments must also be made in technologies that are not the cheapest from the outset, but
have the potential to store large quantities of CO2 and become attractively priced (start-up
financing).

Policy 7.2: Obligation to Compensate
Emissions of Imported Goods

Switzerland neutralizes its consumption based GHG emissions. The emissions from the production and
utilization of all imported goods/energy carriers into Switzerland must be negatively compensated by
1% in 2022. The fraction of total emissions for which negative emissions have to be bought increases
t0 2% in 2023, 4% in 2024, 8% in 2025, 16% in 2026, 32% in 2027, 64% in 2028, 85% in 2029 and remains
at 100% in/after 2030, thereby mimicking a learning curve. The importers pay providers to remove this
percentage of CO2 out of the atmosphere and store it for the long term. This creates a market that
sets a real CO2 price and reduces the demand for GHG intensive goods and services. It also ensures
that CO2 will be offset in the long term and that net zero will be reached in 2030, which is in line with
the 2015 Paris Agreement. An economic incentive is also created to either mitigate, or not to mitigate
and, in turn, pay for the disposal of the resulting emissions. Purchases of negative emissions are pos-
sible in Switzerland or abroad and can be credited in an equivalent manner. Independently of the sto-
rage location, only negative emission technologies are permitted in which CO2 storage of more than
90% for at least 100 years is expected to be virtually certain. This excludes simple afforestation or
forest preservation, well established methods to artificially offset CO2 in 2020. Methane and nitrous
oxide emissions have to be compensated with negative CO2 emissions, with an identical annual in-
crease in percentage. The amount of CO2 to compensate is calculated using CO2 equivalents (e.g. 1t
methane emitted = 34 t CO2 to be negatively compensated, 1t nitrous oxide = 298 t CO2). A product
specific cross-border adjustment should be introduced for imports and exports of greenhouse gas in-
tensive products. It would be paid at importing from and received at exporting to countries with less
strict CO2 policies.

240



Negative Emissions

Policy 7.3: Subsidy of NETs with Refunded
General Greenhouse Gas Levy

In order to attract investments into NET-technologies, investors need security of investment. This po-
licy guarantees companies or privates a fixed subsidy for each ton of CO2 verifiably removed from the
atmosphere over a predetermined period of time. The subsidy per ton of removed CO2 is gradually
reduced as Switzerland’s NET capacity is scaled up. During the scale up the costs per ton of removed
CO2 decreases steadily over time and approaches the level of the implemented steering tax at some
point in the future.

The subsidy per ton of CO2 removed is specific to the NET involved. The level of compensation applied
to each NET is determined by the NETs portfolio Switzerland aims for post-decarbonization. The com-
position of that portfolio requires a comprehensive analysis of benefits and risks of constituent NETS,
including potential scalability, cost, side-effects and so on.

With this approach, a clear incentive towards a technology portfolio of choice could be provided, avoi-
ding long-term costs resulting from lock-in effects arising from the scale-up of inappropriate NETs due
to short-term business considerations. This extends the incentive structure not merely away from fossil
fuels (arising from a greenhouse gas levy), but towards a desired end state. It would also reduce one
of the main impediments for the flow of capital into novel technological endeavors: investor risk aver-
sion. By guaranteeing compensation, the fat-tail of losses in the return on investment distribution are
curtailed. Thus, with downsides managed, investors can focus on potential upsides, which will increase
investment. Third, the approach can be naturally combined with any greenhouse gas levy laid out
above. The financing of the subsidies can be implemented flexibly.

Recommendations

Until when do these Policies have to be Implemented?

As seen above, there are several political approaches on how Negative Emission Methods could be
implemented. However it is crucial to understand that without political support of these technologies,
Switzerland will not be able to stay on the pathways necessary for the Paris Agreement (IPCC 2018).
The political approaches must be implemented as quickly as possible.

Distribution of Financial Support in Between the Different NETs

In the first and the third approach mentioned above the state will have to decide how much money
will be invested into which negative emission method. At this point we would like to refer to the illust-
ration in the first part of the synthesis which compares the potential, cost and side-effects of each
negative emission method for Switzerland.

Since some of the methods still need more research for a clear estimation of their potential in Switzer-
land it would make sense to create a group of experts which works out a strategy on how to invest into
the different technologies. Another possibility would be to create a market for negative emissions and
compensate as many emissions as possible with the available money (taking sustainability aspects into
account).

Alternatives to Levy on Greenhouse Gases

Taking into account that not all swiss people rely on fossil fuels the same way (for example rural vs
urban regions), the money for the financing of NETs could also be raised with a tax independent of the
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fossil fuel consumption of each individual. This might give financial relief for the people with a high
dependency on fossil fuels, but it would not be compatible with the polluter pays principle, which is
written down in article 2 of the environmental protection act (USG) and article 74 in the Federal Con-
stitution in Switzerland.

For further proposals on greenhouse gas pricing, see chapter cross-sectoral policies.
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Negative Emission
Technologies

CO2 removed from the atmosphere can either be stored directly in suitable, secure long-term geolo-
gical reservoirs, by accelerated natural weathering processes of rock, or converted by plants into bio-
mass, which can then be additionally injected into the soil as a carbon-rich substance.

Carbon Storage

Description of Policy

In Switzerland, saline aquifers should be made accessible to act as storage facilities for CCS projects:
Create a legal framework for the safe geological storage of carbon dioxide, similar to the EU’s CCS
directive that has been in place since 2009. In this directive, it is for example written that a site can
only be selected if a prior analysis shows that, under the proposed conditions of use, there is no signi-
ficant risk of leakage or damage to human health or the environment.

The capture of CO2 can be described as noncritical and will probably be regulated by conventional
building permit procedures. The Pipeline Act would also be responsible for the legal framework of CO2
transport (Sutter et al. 2013).

Before Switzerland’s saline aquifers are accessible, the effort on the demonstrator of a full CCS chain
at KVA Lindt with storage below the North Sea should be scaled up (ETH Zirich, n.d.). Demonstrate the
end-to-end feasibility by implementing the 100’000t project in Linth.

e Design of a transport network, for collection of the CO2 within Switzerland and connection to
continental storage facilities.

e Make the 32 large point-emitters “capture-ready” through coordination of all ongoing feasibi-
lity studies and consistent build-up, sharing and pooling of CO2-specific technical knowledge.

e Develop the necessary regulatory framework (Safety regulations for CO2-transport within
Switzerland and cross-border, integration of permanent storage in climate change law, liability
and insurance in case of failure of the transport or storage facility, contract with storage com-
pany, international agreement between emitting and storing countries).

e Set upthelong-term financing (polluter-pay principle, climate fund, compensation project, tax,
etc.)

The following laws and acts need to be supplemented by CCS regulations:
e Federal Act on the protection of waters (GSchG, Art. 6-9 und 22-25)
e Waters protection Ordinance (GSchV, Art. 10)
e (CO2-law

The technologies DACCS and BECCS (bioenergy carbon capture and storage) require large amounts of
inexpensive renewable energy, being more abundant abroad than in Switzerland. To make DACCS and
BECCS usable for Switzerland, a legal framework for geological carbon dioxide storage abroad is requi-
red.
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Misconceptions and misinformation lead to negative perceptions of geological storage in porous rocks,
but it has been proven to be safe. For example geological CO2 retention was assessed as 98% over
10,000 years for well-managed reservoirs, and 78% for poorly regulated ones (Alcalde et al. 2018).
Natural geological CO2 storage, which has existed for millions of years (Pearce et al. 2004), and anth-
ropogenic analogs (seasonal natural gas geological storage) have additionally demonstrated long term
safety.

A specific example for carbon storage abroad are the northern European offshore storage projects
(either CO2 transport or local capture via DACCS). For example, Norway is considering to open up their
offshore geological reservoirs to all European CO2 emitters by 2024. The Norwegian Parliament will
make an investment decision for the project in 2020/2021. The project will then be able to commence
operations in 2023/2024 with a planned capacity of approximately 5 million tons of CO2 per year (Eckle
etal., 2019).

Description of Technology

Highly concentrated CO2 from the flue gas or from ambient air is extracted and pumped to under-
ground rock formations, capable of providing long term geological storage. The CO2 is thereby first
trapped in pores of porous rock, such as sandstone. In a second step, it is dissolved into the already
present brine, forming carbonic acid within the brine. The brine reacts in a third step with minerals to
form carbonates. A suitable underground geological formation is also equipped with an impermeable
cap rock to provide redundancy. An analogue technology has been used for seasonal natural gas sto-
rage in Europe and the US for more than 45 years. In the US alone 3720 billion cubic feet of natural gas
are stored between seasons (eia 2020). The volume is equivalent to 229 Mt of CO2. The seasonally
stored volume of natural gas in Germany is equivalent to 61 Mt of CO2.
Globally, CO2 can be stored in different geological formations (Fuss et al. 2018):
e Empty oil and gas wells. These were gas-tight for millions of years and thus enabled the for-
mation and storage of these fossil hydrocarbons.
e Coal seams that have not been mined: Carbon can store CO2 like "activated carbon".
e Basalt rock: young basalt rock reacts with CO2 to form carbonate rock. CO2 is thus securely
bound (Snaebjornsdottir et al. 2014)
e Saline aquifers: deep, water-bearing rock strata - these could probably absorb 500 Mt CO2 in
Switzerland (see subsection impact below), worldwide the potential is many times bigger (IPCC
2018).

Impact

According to the IPCC SR 1.5 report, there are huge storage capacities of at least 2,000 Gt and a maxi-
mum of 55,000 Gt CO2 available worldwide (for comparison: currently less than 40 Gt CO2 are emitted
worldwide per year). The security of the storage facilities is considered high in IPCC SR 1.5. Thus, worse
CO2 storage facilities should retain 78% of the CO2 over 10,000 years, whereas good CO2 storage fa-
cilities should retain 98%.

The bottleneck is not the storage option, but the separation of CO2 from the air or exhaust gases. Upon
contact with Prof. Dr. Larryn Diamond, a leading Swiss geologist in the field of carbon storage, the
potential storage in Switzerland is in the order of 500 Mt CO2. There is an opportunity to investigate
the suitability of Switzerland’s subsurface for CO2 storage in conjunction with the current subsidy pro-
grams intended to characterize the subsurface for geothermal energy utilization (Eckle et al. 2019).

Financing

The storage of CO2 in underground rock formations is the same for the capturing methods DACCS,
BECCS and CCS. For information about the prices see the regarding subchapters.
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Carbon Usage

Description of Technology

Instead of storing the CO2 in a safe deposit, it could be used as a raw material. The demand for CO2
itself is extremely low compared to the emissions. It is suitable as a refrigerant, as carbon dioxide for
beverages, for fire extinguishers, etc. A much higher demand results if the CO2 is converted into other
substances with a high energy input. In this way, CO2-neutral fuels "Synfuels", plastics and chemicals
for the chemical industry can be produced. In principle, this requires reversing the combustion of the
carbon with the help of renewable energies - the CO2 must be reduced again. This is done in reactors,
where the CO2 is reacted with regeneratively produced hydrogen and suitable catalysts.

Itis important to note that the use of CO2 does not contribute to negative emissions, as the substances
produced from it are re-combusted relatively quickly, thus releasing the CO2 back into the atmosphere.

Impact

The impact is expected to be small. If it is possible to safely store CO2 in suitable geological formations
as predicted in the studies, there is little reason to believe that CO2 removed from exhaust gases or
air will be converted back into synfuels or chemicals with a high energy input instead of being disposed
of directly. Calculations by Gabrielle et al. (2020) and Hostettler (2020) have shown that the demand
for renewable energies for the production of synfuels from CO2 is five to seven times higher (Hostettler
2019) than if kerosene is burned conventionally and then neutralized by DACCS. Gabrielle et al. (2020)
arrive at comparable results for the question of whether raw materials for the chemical industry should
be produced using CCUs (Carbon capture and usage).

Financing

Due to the enormously high energy demand, this technology will have a very difficult economic posi-
tion compared to the further use of oil as a raw material in combination with DACCS or CCS for CO2
extraction. As the global demand for crude oil will collapse due to climate protection, the prices for
crude oil for non-substitutable applications (plastics, aviation, chemical industry, etc.) will fall sharply,
as crude oil will only be extracted from the most suitable sources - even in combination with DACCS or
CCS low costs will result, while CCU and DACCU are very costly, especially due to the downstream
conversion of CO2.

Carbon Capturing (DACC)

Description of Policy

It must be stipulated by law that DACCS installations financed by Switzerland abroad are credited to
Switzerland as negative emissions. This is possible because of the Paris Agreement 2015 Article 6.2,
6.3, 6.4 (Christoph Beuttler Jens Leifeld et. al 2019).

There are many indications that DACCS is an interesting and important option for Switzerland, but that
the procedure itself will not be carried out on Swiss soil. The main arguments against this are the large
demand for renewable energies and the fact that it makes sense to carry out DAC only in places where
the CO2 can be stored immediately. Only in this way high transport costs can be avoided.

Description of Technology

Direct Air Carbon Capture and Storage (DACCS) means that CO2 is extracted directly from the air. The
systems suck in normal air and bring it into contact with a sorbent that reacts selectively with CO2,
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thereby absorbing it. Once the CO2 absorption capacity of the sorbent is reached, it is heated to release
the CO2 as a pure substance. The sorbent can then be used again for CO2 removal.

The sorbent can either be a granulate that binds CO2 to itself on the surface or a liquid that can absorb
CO2 in large quantities. Suitable granules are amine-functionalized substances (climeworks, n.d.) while
the liquid used in many chemical processes is sodium hydroxide solution.

Since CO2 is present in the atmosphere with a concentration of only 0.04 %, the energy requirement
for "filtering out" the CO2 with approx. 250 kWh of electrical energy and approx. 1800 kWh of thermal
energy per ton of CO2 is relatively high (Fasihi, Efimova, and Breyer 2019). Most of the energy is requi-
red as thermal energy for heating the sorbent so that it can release the CO2. A smaller part is required
in the form of electrical energy, mainly for the operation of the fans.

PHASE 1 PHASE 2

‘ Once the filter is saturated with
Cl::)2 the filter is heated to 100 °C.

° ao . .
Ambient ° >
. * CO,-free air
° ol y g S AR
. =3 3 ° A £ o
* 2,

w CO2 is then released

CO, is chemically from the filter and :
bound to the filter. collected. Concentrated CO,

Figure 7-3 Schematic representation of CO2 removal from the air (DAC) (Beuttler et al., 2019)

Impact

The IPCC SR 1.5 Report refers in chapter 4.3.7.5 on Carbon Dioxide Removal mainly to the study by
Fuss et al., (2018) According to this study, DACCS will be able to remove 0.5-5 Gt CO2 per year from
the air at a cost of 100-300 USS$/t CO2.

In Switzerland itself, the potential of DACCS will be very small: no very cheap renewable energies are
available. However, if plants built by Switzerland abroad are allowed to remove CO2 from the atmosp-
here and this CO2 is credited to Switzerland, the technology has enormous potential.

The limit is thus set by the cost: the cost of DACCS will make it more attractive for most applications
to avoid CO2 emissions instead of having the CO2 subsequently removed from the air by DACCS. From
a global perspective, the storage capacities for CO2 extracted from the air are sufficiently large: mini-
mum 2,000 Gt CO2, maximum 55,000 Gt CO2 (IPCC 2018).

Financing

Although the technology has been researched, no major facilities are yet in operation, so the current
price is between 600-800 Swiss francs per ton of captured and sequestered CO?2. It is assumed that the
price will decrease to about 100-300 USS$ per ton (Fasihi, Efimova, and Breyer 2019) as soon as the
technology is used on a larger scale.
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Social Compatibility

If it should be necessary to use NETs abroad, negative effects on the foreign environment or population
have to be ruled out.

Questions and Uncertainties

As long as it is free to dispose of CO2 in the atmosphere, DACCS cannot work at all - there is no market
for CO2 removal from the air. Even today's existing CO2 control levies are far from the current price of
DACCS, which is currently in the range of 600 - 800 Swiss francs per ton of CO2. By contrast, future CO2
levies are likely to be higher than the likely price of DACCS in the future (approx. 100-300 Fr./t), so the
method in itself has enormous future potential. The open question remains as to who will finance the
scaling up of this technology and thus help to reduce costs while it is still more expensive than the CO2
taxes. This hurdle must be overcome in order to make the breakthrough possible.

Carbon Capturing (Bioenergy Carbon
Capture)

Description of Technology

Bio-energy with carbon capture and storage (BECCS) is a negative emission technology to extract CO2
from the carbon cycle (atmosphere, lakes or ocean) and store it securely in geological underground
formations for millennia. It is a negative emission technology highly advocated by the IPCC Special
Report on Global Warming of 1.5 °C because of its renewable energy allocation, low cost, low ecologi-
cal footprint and long-term storage capability. However, the high land use (scientifically justified), loss
of biodiversity (scientifically justified), and safety concerns of geological storage (scientifically unsup-
ported) are critics of the technology.

Fast growing biomass, e.g. algae, grass, bushes and trees are grown, thereby locking ambient CO2. The
heat during the subsequent incineration process can be used to generate electric power or provide
heat for the industry or to feed a district heat network. Highly concentrated CO2 from the flue gas is
extracted and pumped to underground rock formations, capable of providing long term geological sto-
rage. The CO2 is thereby first trapped in pores of porous rock, such as sandstone. In a second step, it
is dissolved into the already present brine, forming carbonic acid within the brine. The brine reacts in
a third step with minerals to form carbonates. A suitable underground geological formation is also
equipped with an impermeable cap rock to provide redundancy. An analogue technology has been
used for seasonal natural gas storage in Europe and the US for more than 45 years. In the US alone
3720 billion cubic feet of natural gas are stored between seasons (eia 2020). The volume is equivalent
to 229 Mt of CO2. The seasonally stored volume of natural gas in Germany is equivalent to 61 Mt of
Cco2.

Compared to afforestation, BECCS needs 2.5 times less land use to sequester the same amount of CO2.
However, direct air capture and storage (DACCS) needs an additional 750 times less land use (including
PV to power DACCS)(climeworks n.d.) and is therefore the preferable technology compared to BECCS,
despite the higher price at this point in time. Besides, water usage is close to non-existing in DACCS.

Impact

The predicted future potential for BECCS is sufficient to remove a substantial part of Switzerland’s
emissions. The two main challenges for large-scale implementation are biomass production and
further research in identifying suitable geological storage locations. Biomass production is in close
competition with food production, in Switzerland and globally. Biomass as a waste product of food
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production can be utilized for BECCS. Dedicated analysis for Switzerland is non-existing at this time.
The Biomass of crop residues captures approximately 1.4 Mt CO2/year (see section biochar). The IEA
Greenhouse Gas Technology Collaboration Program (IEAGHG) assessed the global potential for BECCS
to 10 Gt CO2 per year (IEAGHG 2019).

Financing

No pricing estimations exist so far for Switzerland. Global assessments estimate 100-200 S/t CO2 (Fuss
et al. 2018).

Social Compatibility

Unjustified fear of geological CO2 storage is evident amongst Swiss citizens. False friends, e.g. fracking,
geological heat or nuclear waste storage produce negative affections towards the technology. In addi-
tion, the immense land use footprint is competing with food production and lowers biodiversity, if not
well controlled and optimized for CO2 sequestration.

Carbon Capture in Industry

Description of Technology

CCS (carbon capture and storage) is the process of capturing waste CO2 usually from large point
sources, transporting it to an underground facility and storing it permanently. Due to higher CO2 con-
centrations at point sources than in ambient air, the capturing process is more energy efficient at point
sources.

In Switzerland there are currently about 32 big point sources (cement industry, waste

incinerator plants, refineries, 1 gas power plant, chemical industry and biomass plants). Together, they
emit about 5 million tons of fossil CO2, plus 2 million tons of biogenic CO2 (ETH Ziirich, n.d.).

[l Cement
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Figure 7-4 ETH Ziirich: NET ZERO by 2050. Decarbonizing large emitters in Switzerland (Group for Sustainability and Techno-
logy ETH Ziirich)

The following reasons indicate that CCS appears to be the most promising path to drastically reduce
CO2 emissions in swiss industry (ETH Zirich, n.d.):
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e From a climate protection perspective, taking action to decarbonize large emitters is a must.
Capturing CO2 and storing it in deep geological formations is much better than continuing CO2
release in the atmosphere

e From a physical perspective, the mechanism governing storage and long-term stability are well
understood. CO2 will be trapped in microscopic rock pores, the same mechanism that has
trapped natural gas for millions of years.

e From a technical point of view, storing more than 23 Mt of CO2 over the course of 20 years at
Sleipner and other sites in Norway show that CCS works.

e From a safety point of view, the long-term stability of the storage can be monitored. It is pos-
sible to measure where the CO2 is and that it stays there. In the Northern Lights project, ex-
tensive testing of the measurement equipment is currently underway in preparation of ope-
ning the first storage site (Aurora).

e From a legal point of view, the EU has already set the regulatory framework in 2009 with the
Directive on Geological Storage of Carbon Dioxide (EU CCS Directive). The Norwegian Aurora
site will comply with the EU CCS Directive. Further examples of CCS-Regulations can also be
found outside Europe (California).

The chemical industry for example faces a special challenge in being desilicated, as an overwhelmingly
large fraction of chemical products contains carbon, mostly originating from fossil-C. Gabrielle et al.
(2020) compared three technology chains (CCU route, Bio-route and CCS route) that enable a carbon
neutral chemical industry, and highlighted the following advantages of the CCS route:
e |t can exploit the existing technology and the infrastructure in place of the current petroche-
mical and chemical industry, without the need of a complete reshaping of it.
e In the case of methanol production, the CCU route results in an electricity consumption 10 to
25 times higher than that of the CCS and BIO routes (excluding the electricity required for heat
production), mostly due to the electricity required to produce hydrogen, and the Bio route
requires a land capacity about 40 and 400 times higher than that required by the CCU and CCS
routes, respectively.
e (CO2 capture from point sources and/or from air plus permanent CO2 storage in geological
formations constitute the key elements of the negative emissions technologies, on which fu-
ture scenarios targeting a global warming below 1.5 ° or 2 °C rely.

If applied to flue gas from fossil based materials or cement production, CCS is at best carbon neutral.
It only produces negative emissions when carbon dioxide from biogenic material combustion is cap-
tured (which is denoted as BECCS, see 3.2.2). Nevertheless, it plays a major role in decarbonizing the
industry sector in the context of 1.5 °C and 2 °C pathways, especially in industries with higher process
emissions, such as cement, iron and steel industries. IPCC (2018) states: “In the IPCC 1.5 °C-overshoot
pathways, CCS in industry reaches globally 3 GtCO2 yr-1 by 2050, albeit with strong variations across
pathways. Given the projected long-lead times and need for technological innovation, early scale-up
of industry-sector CCS is essential to achieving the stringent temperature target. Development and
demonstration of such projects has been slow, however. Currently, only two large-scale industrial CCS
projects outside of oil and gas processing are in operation (Global CCS Institute, 2016).”

Volkart et al. (2013) found that the implementation of CCS leads to life cycle GHG emission reductions
of 68-92% for fossil power generation and 39-78% for cement production whilst to negative ones for
wood power generation.

CCS was already discussed in the context of the need for up to seven natural gas combined cycle
(NGCC) power plants after the decision to phase out nuclear energy (Sutter et al. 2013), (Wallquist and
Mischa Werner, n.d.), (Thalmann and Vielle 2019).
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Broadly speaking, there are three different CO2 capturing methods:
e pre-combustion capture (fossil fuel is decarbonized before the combustion) (no installation
into existing plants possible)
e post-combustion capture (installation into existing plants possible)
e oxyfuel combustion capture (nitrogen is isolated from the process, which leads to a pure CO2
waste gas stream)

CCS should be applied in the following two industrial processes in Switzerland:
Cement sector

There are 5 cement plants in Switzerland, each of which emits between 500’000 and 600’000 t CO2
per year, together 2.7 MtCO2 per year, which is 38% of the CO2 rich flue gases in Switzerland (Kober
et al. 2019)

These emissions occur from different processes:

“Emissions of geogenic CO2 occur during the production of clinker, which is an intermediate compo-
nent in the cement manufacturing process. During the production of clinker, limestone, which is mainly
calcium carbonate (CaC03), is heated (calcined) to produce lime (CaO) and CO2 as by-product. The
CaO reacts subsequently with minerals in the raw materials and yields clinker. During this reaction step
no further CO2 is emitted. Clinker is then mixed with other components such as gypsum to make ce-
ment. Blasting operations in the limestone quarries are another source of emissions for both CO2 and
precursor greenhouse gases such as NOx, CO, NMVOC and SO2.” (Switzerland’s Greenhouse Gas In-
ventory).

Total annual geogenic CO2 emissions: about 2 Mt CO2 (Chapter Industry), total CO2 emissions from
fossil fuel combustion: 378000 t CO2 in 2018.

An additional amount of the cement plant’s CO2 emissions occurs from fossil fuel combustion. If the
total annual emissions from cement industry are assumed to be 2.7 million t CO2 (Kober et al. 2019),
using the values of the life cycle analysis by Volkart et al. (2013), cement plants could reduce their CO2
emissions by between 1 and 2.1 million t CO2. Between 0.6 million and 1.7 million tons CO2 would
remain (under current production rates) and would have to be counterbalanced through other nega-
tive emissions methods, if the moratorium on new infrastructure demanded in chapter cross-sectoral
policies is not implemented.

Waste incinerator plants

There are 30 waste incinerator plants in Switzerland (ETH Zirich, n.d.). Together, they emit a total of
approximately 4.4 million tons of CO2 per year - about half of these emissions are fossil-based, and the
other half biogenic (ETH Zirich, n.d.). While Carbon Capture has been done for decades (for example
in the chemical industry at Lonza, ammonia-based), the application to waste-to-energy plants is start-
ing now. One waste-to-energy plant in the Netherlands uses CCS since 2019 (Duiven, NL). At KVA Lindt,
there is currently a demonstrator for the full CCS chain in preparation.

Amine-based CO2 capture can be implemented at scale at Waste-to-Energy-plants with a CO2 capture
efficiency of about 90% (vbsa 2019). A recent IEAGHG study suggests that increasing CO2 capture rate
to 99% could be achieved at an 8% cost increase. Thus, more than 90% of the biogenic 2.1 Mt CO2
could be counted as BECCS, and thus negative emissions.

As CO2 capture requires substantial amounts of thermal energy and this thermal energy could be con-
verted to electricity, using it for CO2 capture has an opportunity cost for power generation of
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approximately CHF 46 per ton of CO2 captured, rising to CHF 75 if the energy-intensive steps of purifi-
cation and liquefaction are included.

Although VBSA/ASED/ASID expects the waste composition to shift toward less plastic waste and more
biogenic waste, the overall CO2 emissions from WtE-plants (waste-to-energy plants) will most likely
rise, and decarbonization of the waste sector will need to come from capturing CO2 emissions at WtE
plants, as the total quantity of waste for incineration is not expected to go down materially until 2050
(Eckle et al. 2019).

For the following industrial processes, feasibility of CCS should be verified:

If realized: natural gas combined cycle (NGCC) power plants (approx. 1.3 Mt CO2 per year), existing
power plants: Axpo Tegra AG Domat/Ems, Monthel AG Monthey

Chemical industry (Lonza AG Visp)
For example ammonia production, carbide production, ethylene production, niacin production. Note:
Processes releasing other greenhouse gases, such as N20, must be addressed by methods beyond CCS.

Impact

Regarding the life cycle analyses (Volkart, Bauer, and Boulet 2013) and the numbers of capturing effi-
ciency (Eckle et al. 2019), CCS can contribute significantly to decarbonize Switzerland’s industry, plus
provide a negative emissions potential of at least 2 million tons CO2 through waste incinerator plants.

Financing

CCS in waste incinerator plants:

“Current very rough estimates indicate the cost for CO2 capture, transport, injection and monitoring
costs of around CHF 340 per ton of CO2 with the expectation to go down to CHF 110 per ton of CO2 in
the next 10 years (amounting to CHF 1.3 and 0.4 billion, respectively, in annual costs for all Swiss WtE
CO2)” (Eckle et al. 2019).

CCS elsewhere:

The estimated current cost of CO2 avoided (in USD2015) ranges from $20-27 tCO2-1 for gas proces-
sing and bio- ethanol production, and $60-138 tCO2-1 for fossil fuel-fired power generation up to
$104-188 tCO2-1 for cement production (Irlam, 2017) (IPCC 2018).

Social Compatibility

Identified key hurdles include the availability, accessibility, and acceptance of CO2 storage sites, but
not their safety, which has been extensively proven (Kissinger, Herold, and De Sy 2012).

Questions and Uncertainties

The capture technology requires additional energy resulting in higher energy (electric or fuel) con-
sumption. This could be compensated by a high CO2 price to make this economically feasible.

Enhanced Weathering

Description of Policy

For the implementation of Enhanced Weathering on a large scale in Switzerland, the legal framework
is sufficient, while financial incentives are required to make its application rewarding for landowners.
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Description of Technology

Weathering is a slow natural process removing a fraction of the CO2 from the atmosphere by the for-
mation of carbonate mineral rocks. It has been the main CO2 sink over the past 850 millennia removing
1.2-1.9 ppm over 1000 years (Barnola et al., 2003). CO2 forms carbonic acid with water, e.g. in rain-
drops, which react with alkaline rocks such as calcite (CaCO3, limestone or chalk) or forsterite
(Mg2Si04). Calcite dissolved by H2CO3 (carbonic acid) will form Ca(HCO3)2 which can only exist in a
solution. All CO2 absorbed into ocean water through the addition of ground calcite will slowly be con-
verted into carbonate minerals by calcifying organisms.

For enhanced weathering or enhanced silicate rock weathering, favorable minerals are slashed and
ground into a fine powder. The powder is then mixed with soil in agriculture, thereby also fertilizing
the soil with Calcium, Magnesium, and Silicon. A positive effect on crop yield is to be expected. Alkaline
rock powders (calcite etc.) are only applied to agricultural soils with lower-than-desired pH (pH<5.5).
The reaction of calcite with acidic soil leads to calcium bicarbonate, which is soluble. As mentioned
before, dissolved carbonates are prone to outgassing, especially in agricultural soils, where stronger
acids (nitric acid, sulfuric acid) are present in larger amounts (plant nutrients) and are able to displace
bicarbonates. On a global scale, enhanced weathering offers also the potential to reduce ocean acidi-
fication. If the milled powder is directly added to the ocean, the technique is referred to as ocean
alkalization.

Another approach is to recycle finely ground cement rather than calcite or forsterite. During the ce-
ment production calcite is processed to slaked lime in a kiln. The calcite thereby releases CO2 which
the slaked lime partially takes up again during the curing process of the cement. Milled and dispersed
cement still contains slaked lime which takes up carbonic acid much more efficiently and results in a
net CO2 take up if the CO2 released while processing the calcite in the kiln is captured.

Impact

Beuttler et al. (2019) estimates 2.5Mt CO2/year (from recycled cement, which also requires a
sustainable CO2 source, e.g. DAC). Beerling et al. (2020) calculated potentials for Germany (77 Mt
CO2/y), Italy (43 Mt CO2/y) and France (104 Mt CO2/y). For Switzerland 3.4-4.0 Mt CO2/y are esti-
mated if the previously stated values are scaled from each countries to Switzerland’s cropland area.

To remove the annual direct (indirect) Swiss CO2 emissions of 44 (112) Mt CO2 a total of 100 (255) Mt
of pure calcite or 35 (89) Mt forsterite is needed. Calcite is abundant in Switzerland’s Jurasian moun-
tains.

Financing

160-190 CHF/t CO2 Cost adopted from calculations for Germany (Beerling et al. 2020)
20 - 1000 CHF/t CO2 (Fuss et al. 2018).

Social Compatibility

Enhanced weathering is reducing the acidification of the oceans (likely) and increasing crop yield (li-
kely). The risks and indirect consequences as result of locally increased alkalinity are uncertain. Accep-
tance with farmers and landowners in using enhanced weathering has to be developed, as soon as
enhanced weathering is proven to be safe.
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Afforestation, Reforestation and Wood
Usage

Description of Policy

Create the legal framework to tap the full potential of CO2 storage through reforestation and affo-
restation and wood usage in Switzerland, without compromising biodiversity.

Description of Technology

This section covers wood-related negative emission technologies. On one hand forest policies are dis-
cussed. They include active afforestation, natural reforestation and the management of existing fo-
rests. On the other hand, climate-friendly options for the wood usage are described.

Afforestation is the active establishment of a forest or stand of trees in an area where there was no
previous tree cover for the last 50 years or more. In contrast, reforestation is a natural process in areas
covered by trees in the past. An improved forest management is the third pillar of forest policies.

From a global point of view, photosynthetic carbon capture by trees is likely to be among one of the
most effective global strategies to limit the rise of CO2 concentrations. Consequently, a number of
international initiatives [such as the Bonn Challenge, the related AFR100, and the New York Declaration
on Forests have established ambitious targets to promote forest conservation, afforestation and res-
toration at a global scale. The latest special report by the Intergovernmental Panel on Climate Change
(IPCC) suggests that an increase of 1 billion ha of forest will be necessary to limit global warming to
1.5 °C by 2050.

A climate-friendly usage of wood provides possibilities of energy and material substitution and additi-
onal mid-term CO2 sequestration. A certain ratio of harvested wood can be used in long-lived wood
products, mainly in construction and furniture, and thereby store CO2 during their lifetime.

Furthermore, wood used as construction material can substitute energy intensive materials (concrete
and steel). This substitution effect is the most important in the long-term and might reduce the CO2
emissions significantly related to cement production. At the end of its lifetime, the wood products -
together with wood explicitly harvested for this purpose - can be used for energy production where it
substitutes fossil energy sources. The combination of wood combustion with CCS technologies as
BECCS provides authentic negative emission potential beyond the substitution potential.

In 2011 the Swiss government defined the strategic direction of the forest policy (Hilaire et al. 2019).
The second of the 11 main objectives is the mitigation of climate change by dedicated forest policy and
wood usage while maintaining resilient forests under changed climate conditions. The strongly related
“Wood Action Plan” aims at a sustainable wood production and cascaded use of wood including cli-
mate-friendly construction (IPCC 2018).

Impact

Since 1990 CO2 uptake by afforestation in Switzerland has been small (about 20 kt CO2 eq. per year)
and outweighed by deforestation by more than seven times. The afforestation area is very small (about
0.05 kha per year compared to forest management area of 1’250 kha) and consequently, the potential
for carbon dioxide removal is very small. In contrast, the potential to store CO2 through natural refo-
restation is about 730 kt CO2 per year. However, abandoned areas are decreasing. The potential for
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carbon dioxide removal by forest management is significantly larger. During the last three decades,
the Swiss forest sink provided between 1.6 million t CO2 eq. per year (2014) and 4.6 million t CO2 eq.
per year (1995) in CO2 storage, with the exception of year 2000 when the forest constituted a source
of 4.2 million t CO2 eq. per year after the catastrophic storm “Lothar”(FOEN 2019e).

Different wood management strategies can lead to very different short- and long-term effects (Hofer
et al. 2007). A strategy of reduced forest maintenance is only efficient in the first decades before the
forest turns into a CO2 source. Forests that are not maintained properly have a higher risk to become
a massive source of CO2 in case of natural disasters, like storms or wildfires. Therefore, forest resilience
is an important objective for climate policy. In general, the CO2 sinks in natural and civilization wood
cycles are limited and will be exhausted somewhen between 2050 and 2100 depending on the wood
strategy.

The Swiss domestic wood harvest is rather constant with 5.2 million m3/year in 2018. But it could be
sustainably increased to 9 million m3/year (Fischlin et al. 2006). Apart from increasing wood produc-
tion, increased import of wood can be considered, but poses danger of “Land Grabbing” or deforesta-
tion abroad. In 2018, Switzerland used 11.2 million m3 of wood, thereof 54% for energy production,
24% for massive wood products, 19% for paper and cardboard (BAFU 2019). Swiss buildings currently
store 45 Mt CO2 eq. with around 15% of all Swiss buildings being wood constructions (Starck 2016). In
2018, 14.2% of all new constructions were wood based (BAFU 2019). Only 4.2% of the Swiss primary
energy consumption is provided by wood. Therefore, there is still a big potential for enhancing the
wood usage in Switzerland.

Material substitution with domestic wood alone could provide a CO2 long-term reduction of -1.6 Mt
CO2 eq. per year, energy substitution could provide -4.0 Mt CO2 eq. per year (Hofer et al. 2007). As
the CO2 is likely to be re-emitted, these strategies are carbon neutral at best. True negative emissions
can be created by applying CCS techniques in the wood combustion. This might offer another potential
CO2 reduction close to the CO2 saving by energy substitution.

Hence, the wood management strategy should combine different measures. Primarily maximizing the
sustainable production of wood and long-lived wood products. Secondly, to maximize the use of raw
wood and wood products (cascaded use) as an energy source whereby CCS techniques should be ap-
plied.

Compared to other negative emission technologies the wood related techniques are broadly known.
The technology is ready for large scale implementation (Fuss et al. 2018). Forest management strate-
gies with focus on reducing CO2 emissions are already being implemented by forest corporations in
order to sell CO2 certificates on the National voluntary market (Christoph Beuttler Jens Leifeld, Martin
Schmid et al. 2019) The proposed strategy is ready to be implemented and could be stimulated by
known measures.

The potential of carbon storage by growing forest masses is limited and could be exhausted in a few
decades. But strategic use of wood products offers additional CO2 reduction and increases the time
spans for active CO2 removals. CO2 can be stored in wood used as long living construction materials.
More importantly, wood can substitute CO2 intensive materials such as concrete and steel.

Financing

The estimated costs per saved ton of CO2 eq. for afforestation / reforestation range between 1 and
100S globally (Fuss et al. 2018) A more narrow estimate is reported between 5 and 50 USD (Fuss et al.
2018).

Social Compatibility and Risks

Afforestation and reforestation reduce the area available for agriculture. Food security might therefore
be an issue, in particular if Switzerland does not want to rely on foreign food supply. Also, biodiversity
might be affected negatively because afforestation and reforestation might reduce the abundance of
traditional cultivated land ecosystems.
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The emission of particulate matter is expected to increase if more wood is used as an energy source,
in particular if burned in private houses, which may have health consequences that need to be taken
into account.

The CO2 uptake of forests and bushes decreases with time and reaches near zero after typically 100-
200 years when the forest becomes mature. To maintain a high level of CO2 uptake, forests have to
be well-managed by removing old trees and shrubs. Forests have a lower albedo than open land
(Schwaab et al. 2015) meaning less sunlight is reflected back to space and creates additional heat. This
reduces the mitigation effect in particular in mountainous areas (Schwaab et al. 2015). However, in
Switzerland the total effect of additional forest is always positive in terms of negative emissions.

As the potential of afforestation in Switzerland is limited, afforestation abroad might be a targeted
strategy. Additional substantial risks are “Land Grabbing” or afforestation on agricultural land, which
is currently much needed to provide food for the local population.

Afforestation cannot be considered as a reliable permanent NET, due to possible loss of stored carbon
because of storms, fires etc. Afforestation should only serve as an additional method not counting as
a NET. Biochar or BECCS with biomass from afforestation on the other hand provides this reliability.

Biochar

Description of Policy

Residual biomass from agriculture and forestry can be transformed to biochar by pyrolysis (“charring”).
The biochar is then mixed with soil to allow long term storage. The mean residence time of biochar in
Swiss soils must be evaluated and controlled in order to evaluate the efficiency of biochar in Switzer-
land as a NET.

Description of Technology

Residual biomass from agriculture (various types of straw/stover, preferentially low in nitrogen) and
forestry (bark, sawdust, branches) are dried or harvested in a dry state, compressed if necessary and
heated in an inert atmosphere to 500-600°C. At this temperature, biomass releases a mixture of
flammable gases and is chemically transformed into a chemically profoundly altered material: char-
coal. Once ignited, the process releases around 50 % of the caloric value of the dry biomass. This trans-
lates to heat energy in the order of 2.1-2.8 MWh per ton of biomass. For every ton of dry biomass,
between 200 kg and 250 kg C is sequestered in a stable form (IUCN, n.d.), provided the pyrolysis con-
ditions were as mentioned before. This translates to 732-915 kg sequestered CO2 per ton of pyrolyzed
biomass. The removal and pyrolysis of agricultural residue from fields as well as the application of the
resulting biochar have a number of beneficial agronomic effects, such as:

e removal of plant pathogens and insect pests

e reduction in competition for plant nutrients between soil microorganisms and plants (Bastin
et al. 2019)

e fast and virtually limitless increase in soil carbon content

e improvement in soil water holding capacity, conductivity and infiltration

e reduction of CH4 and N20 emissions in certain soils (IPCC 2018)

Technical challenges in the implementation of wide scale biochar generation are:

o elevated moisture content at harvest of some agricultural residues
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e lack of pyrolytic burners able to generate biochar under optimal conditions

o lack of efficient heat utilization systems

e need for decentralization of biochar production to minimize transport of very lightweight feed-
stock

e logistics of biochar: conventional combustion of biomass leaves little solid residue whereas
large amounts of biochar needs dedicated transport of goods.

e Permanence of biochar, stored in agricultural soils: depending on soil type and pyrolysis me-
thod between a few decades and several centuries (FOEN 2019d) and (IPCC 2018) - mean re-
sidence times lie between 44-610 years.

e Permanence of biochar stored in clay (anaerobic conditions in a final repository): stable con-
ditions for millennials (similar to lignite / hard coal)

Impact

There is no data for agricultural residue production in Switzerland, but it is safe to assume that in
cereals, biomass is allocated at least 50% to the straw fraction (UN 2014) Knowing that the cereal yield
was 0.88Mt in 2018 (Griscom et al. 2017), straw biomass was at least 0.88Mt.

Although there is no clear data on forestry waste generation, Gregg and Smith (2010) estimate that
forestry residue is slightly more abundant than cereal straw in Switzerland. Assuming 0.88Mt cereal
straw and 1Mt forestry residue, around 1.4Mt CO2 could be sequestered annually using the biochar
technology.

Financing

Currently, a commercially available, shipping container sized pyrolysis unit (PYREG) can process 750 t
dry biomass per year (equivalent to straw from 100-150 hectares of cereal cultivation), resulting in
150-187 t of sequestered C annually. The purchase price of the unit is CHF 400’000 and it can generate
at least 1500 MWh/yr of heat energy. When calculated with a heat energy price of CHF 0.07 per kWh,
the unit can generate around CHF 100’000 worth of energy per year. Loose cereal straw is worth CHF
60 per ton resulting in feedstock costs of CHF 45’000 per pyrolysis unit. Economical payback is there-
fore reached in less than 10 years, excluding the value of biochar and related carbon credits. For ma-
ximum economic feasibility, it is important to design the pyrolysis unit according to the heat energy
needs, not feedstock availability.

Social Compatibility

As with all dry biomass/fuel handling, precautions need to be taken to minimize the risk of dust explo-
sions. Unlike other combustion technologies, pyrolysis creates large amounts of solid combustion re-
sidues (biochar) that need to be handled. This can be a logistical challenge in densely populated areas.

Questions and Uncertainties

Of all vegetation types found in Switzerland, only grasslands do not produce a harvestable residue
suitable for conversion into biochar. Grasslands, however, constitute a large proportion of land area
in Switzerland. Fall harvested crops (grain corn, sunflowers, soy beans) typically have elevated residual
moisture, requiring some kind of drying in order to be pyrolyzed. Open air passive drying techniques
need to be developed for maximum energy efficiency. The PYREG pyrolysis unit produces 210-280 kW
heat power, suitable for heating between 50 and 100 households. Smaller pyrolytic heating systems
are required for large scale adoption of this technology. Biochar pick up and distribution on the agri-
cultural land needs to be well organized. As mentioned above the mean residence time of biochar has
not been determined for Swiss soil yet.
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Soil Carbon Content/ Sequestration

Description of Policy

The technological readiness of soil carbon sequestration (SCS) is high. Thus, implementation is mainly
hampered by difficulties in political coordination, monitoring and appropriate attribution of cost.
e Establishment of a comprehensive SCS modeling and monitoring framework in Switzerland
with the potential to scale to other countries and contexts.
e Set up a funding structure for SCS in Switzerland alongside a broad information campaign on
how to take up SCS for potential practitioners.
e Embed SCS into Swiss NETs policy framework, with appropriate consideration of the benefits
and risks of SCS in the Swiss NET portfolio.

Description of Technology

Soil carbon sequestration (SCS) denotes methods of land management that increase the soil organic
carbon content in a manner that leads to a net removal of CO2 from the atmosphere (Griscom et al.
2017). How much carbon is retained in the soil depends on the balance of carbon inputs into the soil
(e.g. from litter, residues, roots, manure) and carbon losses from the soil (mostly through respiration,
increased by soil disturbance) (Griscom et al. 2017). Thus, practices that either increase inputs, or re-
duce losses or both, can promote SCS (Griscom et al. 2017). In short, SCS is a collection of land use
management techniques that tip the balance of carbon inputs vs outputs in favor of building up carbon
in soils.

More concretely, practices that are estimated to add net carbon to the soil include: Use of cover crops,
leaving harvest residues on the field, return of organic residues on the field via fertilization (here the
fertilizers are farmyard manure, slurry, compost), planting deep rooting crops, grass clover leys in crops
rotations, agroforestry, diversified crop rotations, deep ploughing and no-tillage practices (Lewis et al.
2019).

Impact

Current carbon stock changes in soil are estimated by the Swiss Soil Monitoring Network. The compo-
nent that most contributes to carbon losses or gains estimated by FOEN is termed “net carbon stock
changes in soils due to use of mineral and organic soils due to land use changes”, which may be inter-
preted as the rate of SCS in Switzerland resulting from the few currently utilized land use management
techniques (which are not optimized for SCS). Switzerland has 4100 kha of mineral soil and 27 kha of
organic soil. The rate of SCS in Switzerland for the last two decades has been negligible.

To our knowledge, only one report has provided an estimate for the potential - that is, what might be
sequestered by instead of what is sequestered - of SCS technology in Switzerland. Beuttler et al. esti-
mate that the combined potential for SCS in Switzerland from both agricultural (0.7 Mio t CO2 per year)
and soil (1.9 Mio t CO2 per year) (Lewis et al. 2019) sequestration is 2.6 Mio t CO2 per year.

One French study estimated the potential for SCS on agricultural land is 0.63 ton carbon per hectare
per year (UN 2014). Extrapolation of this potential to the entire Swiss cropland gives a potential of 925
kt CO2 per year. Swiss long term experiments for SCS on grassland yield a SCS potential of 0.28 t C per
hectare per year (Bastin et al. 2019). This sums up to a total Swiss grassland potential of 945 kt CO2
per year. Taken together, these two give a potential of 1.87 Mio t CO2 per year (Lewis et al. 2019). This
corresponds to about 4-5% of total production-based Swiss CO2 emissions. These estimates lie in
between the minimum 0.03 t C per year and maximum 1 t C per hectare per year given by Smith et al.
for cropland and grassland on a global average (FOEN 2019d).
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A different approach, deep ploughing, may provide additional SCS potential. Studies from Germany
(Thirig and Traub 2015) and New Zealand show that the shift of non-easily decomposable carbon into
greater depths of the soil, where it is sequestered due to longer residence times, yields gains in carbon
sequestration. Beuttler et al. (2019) estimate that applying this deep soiling technique on 5000 ha on
an annual basis could offer a potential of 15.4 Mio t CO2 over 20 years. This corresponds to a yearly
potential of 770 kt CO2 per year.

These estimates come with a great caveat: carbon stocks tend to reach a saturation point. Once the
saturation point is reached, further carbon inputs cease to translate into greater soil carbon content.
Beuttler et al. (2019) estimate that at the rates here considered, soils would saturate after about two
decades. However, the estimate of the saturation time is uncertain. For example, West and Post esti-
mated that across 67 long term experiments the time to saturation for soils under crop rotation and
no-till practices is around 15 year (FOEN 2019d). Smith estimates that soil carbon saturation ensues
after 10-100 years, depending on soil, climate and SCS characteristics (FOEN 2019d). The IPCC uses a
default saturation time of 20 years (Griscom et al. 2017). The total cumulative sum for SCS in soils
would then amount to 37.4 Mio t CO2 in twenty years (Lewis et al. 2019). This corresponds to about a
full year of emissions in Switzerland. For deep ploughing, the total cumulative SCS over two decades
would amount to 15.4 Mio t CO2 (Lewis et al. 2019). Furthermore, SCS practices would need to be
maintained in order to avoid losing carbon back to the atmosphere: thus, a risk of reversion of the
carbon gains exists if practices are not stabilized. This also means that costs associated with SCS prac-
tices will persist once soils have saturated.

Global SCS potentials are orders of magnitude larger than Swiss potentials. Fuss et al.’s literature re-
view over twenty three different studies gives an estimate of a mean global SCS potential of 4.28 Gt
CO2 per year and a median potential of 3.68 Gt CO2 per year (Griscom et al. 2017). This corresponds
to about 9-11% of current global emissions. A more recent estimate by Lal gives a much higher poten-
tial of about 9 Gt CO2 per year, corresponding to about 23% of global emissions per year. Lenton esti-
mates that a maximum yearly potential of about 3.3 Gt CO2 per year may be achieved for ca. 12.5
years (Hofer et al. 2007). It should be noted though, that due to saturation effects and possible re-
release of carbon after cessation of SCS practices the total cumulative potential of SCS is limited.

Financing

Several different estimates do exist, but these depend strongly on geographic location and soil com-
position. In a review, Fuss et al. (2018) report only three papers that provide estimates for the cost of
SCS, namely (FOEN 2019d) (Schwaab et al. 2015). According to Smith’s estimates, about 20% of global
SCS could be realized at negative cost, ranging from -45$ to 0S per t CO2 eq. About 80% could be
realized at a cost between 0S - 10$ per t CO2 eq (Griscom et al. 2017). Total costs for global implemen-
tation under these conditions would amount -7.7 BS. These estimates suggest great potential for scala-
bility.

In Switzerland, the only cost estimate for SCS is given by Beuttler et al., and amounts to 0-80 CHF per
t CO2 (2019).

To our knowledge, these estimates ignore the opportunity costs of carbon: The costs from climate
damages incurred by not implementing SCS. These costs are substantial: Nordhaus estimates them to
lie around 30S per t CO2 (Hilaire et al. 2019).

Social Compatibility

The risks of SCS are manifold. The amount of carbon soils can sequester is limited. Influx rates saturate
with the cumulative amount of sequestered carbon. Sequestered soil carbon can be re-released into
the atmosphere if SCS practices are not maintained. Thus, benefits from SCS practices will provide ever
smaller marginal benefits as soil carbon stocks reach saturation levels. Finally, there may exist trade-
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offs between minimizing CO2 emissions by SCS and minimizing other greenhouse gas emissions from
soils.

However, as laid out in Fuss et al., there are substantial benefits to SCS. Most importantly, SCS does
not compete for land with food production. SCS leads to improved soil quality and health (BAFU 2013)
and improved and more stable crop yield (BAFU 2017). SCS’s water footprint over large land areas is
estimated to be negligible (FOEN 2019d). Additional benefits are the reduction of environmental im-
pacts of fertilization (smaller nitrate leaching and reduction of NO2 emissions), improved water re-
tention and infiltration of the soil (by use of cover crops), reduced risk of erosion (cover crops) and
improved drought resistance due to the use of deep rooting crops (Lewis et al. 2019). Several of these
benefits are effective measures to combat climate change associated risks. Lastly, a central benefit lies
in the scalability of SCS approaches: Well-tested approaches could be deployed globally. In particular,
SCS appears to be the only negative emissions technology where a substantial fraction of possible
adopters could implement SCS at an economic benefit. This adds to the scalability potential of the
technology.

Questions and Uncertainties

e It remains uncertain how validation that soil has been sequestered in a particular agricultural
field of interest (monitoring of successful sequestration) may be implemented. This is an active
field of research, with progress being made (BAFU 2019).

e How can it be avoided that other greenhouse gases are emitted (for example N20) instead of
CO2? Where are there trade-offs? Can these trade-offs be overcome? Smith notes that many
of the adverse effects constituting these trade-offs can be overcome with the appropriate
portfolio of SCS techniques (FOEN 2019d).

e Itis uncertain where the saturation levels for carbon retention lie given a specific type of soil.

e Reversibility of soil carbon sequestration efforts: Soil carbon sequestration is vulnerable to re-
versal if the land management techniques are changed in a detrimental way. It remains
uncertain how fast the re-release would be. It remains uncertain how the lack of permanence
may be addressed by different methods, for example by approaches increasing suberin in plant
roots.

e The build-up of soil carbon requires added plant nutrient matter, in particular nitrogen, phos-
phorus and potassium (Griscom et al. 2017). Adding these without appropriate management
techniques could lead to an exacerbation of fertilizer-associated leakage into water courses.
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Synthesis

Comparison of Technologies

Potential and cost of negative emission technologies in Switzerland:
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Conclusion

In order to limit global warming to 1.5 °C, the large-scale application of negative emission technologies
is required (Hilaire et al. 2019), and this will be necessary as early as 2025 (IPCC 2018). In general, a
stable global temperature can only be achieved if greenhouse gas emissions are net zero. For residual
emissions that cannot be avoided (cement, aviation, chemical industry, agriculture) negative emissions
are needed to achieve net zero emissions. The globally permissible CO2 budget for 1.5°C must not be
exceeded: On one hand, this will likely cause irreversible damage to ecosystems and human suffering,
and on the other hand, it would only postpone the problem, which is still solvable today, into the near
future, thus leaving society with a huge mortgage, the future financing of which will cause major prob-
lems, as the polluters today can no longer be prosecuted. If Switzerland can take a leading position in
the development of NETSs, it would be able to provide other countries with the necessary NETs in the
event of their CO2 budget being exceeded, thus making a major contribution to the global solution.

This chapter summarizes the most important techniques for extracting and storing CO2 from the at-
mosphere (NETs). The potential of NETs possible in Switzerland exceeds Switzerland's domestic and
grey greenhouse gas emissions for the year 2018. The most promising technologies are Biochar, Soil
Carbon Sequestration, Carbon Dioxide Capture (CCS) at point sources of CO2 such as cement plants
and waste incinerators, and Direct Air Carbon dioxide Capture and Storage. All proposed technologies
are considered to be very safe and have minimal environmental impact.

The necessary technologies are already relatively advanced and several of them could be operated in
Switzerland:

Direct Air Capture and Storage

With Direct Air Capture, CO2 is extracted from the ambient air using technical equipment. The CO2
thus extracted in Switzerland is safely stored (sequestered) in the earth's crust, either in Switzerland
(capacity expected to be 2.68 Gt), or abroad (capacity according to IPCC certainly over 2000 Gt - with
global emissions of approx. 40 Gt annually). The storage of CO2 in soil has been going on for 40 years,
so far about 260 Mt CO2 (Global CCS Institute 2019). It is considered very safe. Alternatively, Direct Air
Capture could also be operated abroad to avoid the transport route and benefit from cheap renewable
energies.

Carbon Storage and Carbon Usage

By burning biomass (e.g. plant waste, wood residues, etc.), heat or electricity can be generated and
the CO2 emitted from the exhaust gases can be stored in the ground, as with DACCS. This allows carbon
to be removed from the carbon cycle and safely stored.

Carbon Capturing
In industrial point sources such as waste incineration plants or cement production, CO2 can be filtered
out in a targeted manner due to its high concentration and stored in the ground as with DACCS.

Enhanced Weathering

In the process of Enhanced Weathering, crushed mineral rocks are distributed over fields. By crushing
the rock, it reacts more quickly with the CO2 bound in the rainwater - its natural weathering process
is thus accelerated. Washed into the sea via water bodies, the CO2 is stored there as carbonate rock
for the long term. This process thus also counteracts ocean acidification. The potential in Switzerland
lies around 2.5-4.0 Mt CO2/year with a price of 160-190 CHF/t CO2.

Afforestation, Reforestation and Wood Usage
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Through reforestation, forest management and increased use of wood in buildings, up to 3 Mt CO2
can theoretically be stored in Switzerland each year. Afforestation has very limited potential in Switzer-
land.

Biochar

It is also possible to convert fast-growing plants or waste from food production into vegetable carbon
under great heat and then store it in the soil. The waste heat can be used directly or converted into
electricity.

Soil Carbon Content/ Sequestration
Changes in agricultural land use can also increase the carbon content of soils, which would also im-
prove soil quality.

Many of these technologies could store between two and three megatons of CO2 per year in Switzer-
land. Depending on the technology, the price is between 50 and 300 CHF per ton of CO2 and, in the
case of soil carbon sequestration, could even lead to an increase in agricultural yields that exceeds the
price of the resources used. At the moment, however, the prices of these technologies are much higher
due to a lack of demand. In order to achieve sufficient development and application, NETs must be
financially supported. Various political strategies for implementing these technologies are listed at the
beginning of the main part of this chapter (2. Negative Emission Methods).

"Call to action"

Negative emission technologies (NETs) are practically indispensable to meet the 1.5 target for two
reasons:
e They allow processes for which no CO2-free alternatives currently exist to continue to be used.
These include cement production, air traffic, agriculture, the chemical industry, etc. Without
NETs, these areas would have to be completely shut down or converted to synfuels by 2030,
but their production is many times more costly compared to NETSs.
e Switzerland must be prepared for the fact that net negative emissions (more remote than
emitted CO2) will be needed if the global CO2 budget is exceeded - we must therefore invest
in these technologies as soon as possible.

NETs need the support of politics and society - they will not be able to assert themselves on their own;
this would require either draconian laws or very high CO2 prices. It makes much more sense to ramp
up NETs with government aid, while the learning curve makes these technologies cheaper and cheaper
and within about a decade a CO2 tax is reached which is then twice the cost of NETs - net zero would
be reached.

NETs enable net zero to be implemented in a socially and economically acceptable way - but they are
in no way a free ticket for "business as usual" and should therefore be combined with measures that
are part of the CAP and described in the other chapters.
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8 Financial Sector
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Current situation

The Paris Agreement requires countries to harmonize their financial flows with the objectives of the
Paris Agreement. (Article 2.1.c of the Paris Agreement (United Nations 2016)).

The impact of the financial sector on the climate crisis cannot be deduced as directly as, for example,
in the transport sector, where a car running on petrol directly emits CO2. Rather, the problem here is
that all branches of the economy and sectors that emit CO2 directly receive their money through fi-
nancial institutions. Banks, pension funds, insurance companies etc. are so-called "financial interme-
diaries", i.e. they mediate between the supply and demand for capital. Through them, the money of
customers who want to invest their money flows to all kinds of companies, which can be climate-
friendly, climate-damaging or climate-neutral. For example, the company includes companies that pro-
duce crude oil or carry out fracking abroad. These financial intermediaries help these companies to
raise more capital, which in turn helps them to remain profitable despite the competition from rene-
wable energies. This example shows that the market is not simply neutral. Risks are wrongly assessed
by the financial market because many financial institutions have not built up expertise internally about
the climate and financial risks of fossil fuels and the opportunities offered by alternative investments.
So as a financial institution, you feel safer and more comfortable investing in the time-tested fossil
infrastructures instead of promoting a change in thinking. Many financial institutions have long denied
their responsibility to the climate and society. Financial intermediaries are not just passive vessels
through which money flows, they can actively control where the money goes and therefore have a
great responsibility and obligation. Unfortunately, very few financial institutions do this.
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So, if the Paris Agreement states that financial flows must be brought into harmony with the 1.5 °C
objective, this means that money must no longer be allowed to flow into fossil infrastructure. Our
economy and society must make the transition to a net zero economy and society. Even if all the tech-
nological achievements are in place, this will not work as long as financial intermediaries continue to
direct financial flows towards the promotion of fossil energy or other emitting projects.

The Bank of International Settlements (BIS) made clear in a new report in early 2020 that the climate
crisis is a major financial, material risk and that all financial market regulators and central banks must
immediately start to address climate change (Bolton et al. 2020).

In order to meet the objectives of the Paris Agreement, various international initiatives have been
formed in recent years. The Addis Ababa Action Agenda (United Nations 2015) creates a global frame-
work to make financing flows compatible with the Sustainable Development Goals (SDGs). The UNEP
FI (United Nations Environment Programme Finance Initiative) initiatives of the UN (UNEP Finance
Initiative n.d.) create a platform for commitments of financial institutions, both banks and insurance
companies. The NGFS (Network for Greening the Financial System) (NGFS n.d.) creates a platform for
central banks and regulators to address the issue.

Many other initiatives create the basis for SDG (sustainable development goals) and ESG (ecological,
social and governance) reporting standards and transparency, but it is often difficult to assess whether
these commitments are merely lip service. So far, there has been too little sign of a noticeable change
in the Swiss financial sector.

The FOEN concludes in a report in 2015 that Swiss financial flows alone support a climate warming
scenario of 4-6 °C (Oehri et al. 2015; Thoma et al. 2017). The FOEN emphasizes here above all the
financial risks and losses for the Swiss financial sector that will follow if the world complies with the
goals of the Paris Agreement. In this context, economists speak of the "carbon bubble" (Clark 2015).
The financial sector runs the risk of overestimating the yield from fossil fuels. If this bubble bursts, this
could lead to considerable losses for the Swiss financial sector.

Some countries, such as the United Kingdom and more recently the EU, are taking a leading role in
implementing these demands. For example, years ago, the former governor of the Bank of England,
Mark Carney, obliged British banks to carry out stress tests on climate risks (Bank of England 2020). In
Switzerland there has been a lack of comparable forward thinking so far. The EU is also tackling the
issue proactively. It is committed to a far-reaching and ambitious reform of the financial system. In
2018, the EU Commission published the action plan for financing sustainable growth (European Union
n.d.). The new EU laws will also have a major impact on Switzerland. There are no measures or projects
on the Swiss side comparable to those that have been pushed forward for years in other European
countries, but so far the regulators and the financial sector have avoided the issue. In terms of the size
and importance of its financial sector, Switzerland brings up the rear in Europe.

It would be particularly important for Switzerland to address this issue. With its financial sector,
Switzerland has a large climate lever which, if consistently implemented, can bring great benefits for
the global climate and also for the Swiss economy. On the one hand, financial markets should be pro-
tected against climate risks, such as stranded assets or losses due to extreme weather events. On the
other hand, capital needs to be diverted away from fossil fuels towards renewable, efficient technolo-
gies to enable the transition of our economy and society to a net zero economy and society.

The Swiss financial sector, in particular Zurich and Geneva, is one of the most important in the world
and Switzerland is one of the most important global asset managers (GFCI 2018). Our financial sector
therefore has particularly strong leverage in international climate policy and the global economy,
which is an opportunity for Switzerland to reduce its foreign emissions and a commitment to the world,
because if we do not do so, the whole world will never be able to achieve the targets of the Paris
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Agreement. It is in keeping with the polluter-pays principle to demand action from the Swiss financial
sector and regulators now.

But the Swiss financial institutions also have a great deal of leverage here in Switzerland. A few large
banks have many capital investments abroad, but smaller banks, such as cantonal banks, mainly grant
loans in Switzerland. Mortgage lending accounts for the largest part of their business. The building
sector has the second highest share of domestic CO2 emissions after transport, as many buildings are
not energy efficient or have oil heating systems. In other European countries, the transparent infor-
mation of market participants through mandatory energy efficiency labels for buildings has been en-
forced to address this problem. In Switzerland, however, the corresponding building energy certificate
issued by the cantons (GEAK/CECB/CECE) has so far mostly been voluntary. In this respect, banks could
intensify their activities in the field of building refurbishment (Cousse, Kubli, and Wistenhagen 2020).
Companies operating in Switzerland, for example industrial companies or those involved in transport,
are also financed by loans from banks. Here too, banks are not only passive vessels through which
money flows, they can also actively make claims. In addition, on the financing side in general, more
commitment can also be made by domestic banks. In summary, the financial sector has the power to
drive forward the transition of our entire economy, both here in Switzerland and globally. And with
great power comes great responsibility, as is well known.
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Vision

Today, the Swiss financial sector is responsible for a heating scenario of 4-6 °C, which not only falls far
short of the goals of the Paris Agreement, but will also have devastating consequences for humanity,
biodiversity, the environment and everything we know, and last but not least threatens to destabilize

the financial market itself. But it could also be quite different. This is how we envision the Swiss finan-
cial sector of the future:

The Swiss financial sector will be climate-neutral in terms of direct and indirect investments by 2030.

There is transparency about financial flows, not only in the climate area. Both as an investor and as a
customer, you have the right to know exactly where the money is flowing to and what effect it has.

Divestment and investment are two sides of the same coin: By 2030, financial players will have found
ways to replace the previous income from financing fossil fuels with value creation in the area of fi-
nancing low-emission technologies and projects.

The Swiss financial sector has built up a great reputation worldwide in the field of sustainable invest-
ment and is considered a leader in this field. It is a pioneer in the field of digital technologies for finan-
cing climate-friendly products (Clean Fintech). Switzerland of the future is also a center for internatio-
nal green funds.

Today there are a handful of systemically important financial institutions. These are "systemically re-
levant" because they are so large that if one of them makes bad decisions and thus falls into a crisis,
they can pull the entire Swiss economy into a crisis. This is not only unfair, it also harms the stability of
our economy. Furthermore, a few large financial institutions have particularly strong power in the mar-
ket and can distort it in their favor. In such cases, one speaks of oligopolists.

The financial sector of the future is more diverse and is not dominated by a few oligopolists. The Swiss
financial sector is therefore no longer a cluster risk for our economy and contributes to its stability.

In the future, the tasks of the Swiss National Bank will focus more strongly than today on pursuing a
comprehensive understanding of the long-term stability of the financial markets. Acting in the best
interests of the Swiss economy also means consistently pursuing climate neutrality and sustainability
goals.

As part of the solution, the entire financial sector will contribute to making mankind better prepared
for future crises! In particular, it proactively supports the early identification of negative external
effects in the area of the climate crisis and beyond, and the development of solutions.

266



Financial Sector

Introduction

Different actors play different roles in regulating the financial sector. We subdivide the chapter into
regulators and financial institutions to better distinguish what regulators can do and what private ac-
tors would have to do.

The most important instruments for this are the following:

Divestment: The withdrawal of capital from emission-intensive parts of the economy, for example oil
companies.

Investment: Capital is directed specifically into climate-friendly sectors or companies that are neces-
sary for the transition of the entire economy to a CO2-neutral economy.

Engagement: If CO2-intensive companies are not able to drive change internally, they will not be able
to survive on the market in the long term. It is preferable that the management in these areas actively
approaches the change on its own initiative. However, management is often reluctant to face the facts
and develop new strategies. Shareholders can actively exercise their voting rights and influence to
drive internal change in such parts of the economy.

Transparency: A major problem is the lack of transparency about the climate-damaging effects of fi-
nancial flows or information about financial flows in general. Customers, both private and institutional,
are not well informed and cannot make conscious decisions, even if they want to invest their money
climate consciously. Such information and transparency provide the basis for informed customers to
express their demand for sustainable financial products. This information also provides the basis for
science, which can only make meaningful analyses in this way.

The policy proposals in this chapter revolve largely around these instruments and various approaches
to their use. We focus primarily on measures that can be implemented in the current system rather
than on fundamental criticism of the system itself. Time is running out, and it is becoming more chal-
lenging every year, week by week, day by day, to achieve the goals of the Paris Agreement. However,
the solutions are ready, and this chapter should make a significant contribution to bringing these im-
plementable solutions to the general public, politics and business. More fundamental criticism of the
system is discussed in more detail in the chapter Economic and Political Structures.
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Introduction of Regulators

The Swiss financial sector is mainly regulated by the Swiss Financial Market Supervisory Authority
(FINMA). The Federal Constitution as well as various laws and ordinances of the Federal Council pro-
vide the legal basis on which FINMA operates. Its competences are very broad and are implemented
in the FINMA Act (Die Bundesversammlung der Schweizerischen Eidgenossenschaft 2007).

FINMA's objective is to protect creditors, investors and insured persons and to maintain the functio-
nality and systemic stability of the financial markets. In practice, this means in concrete terms: comba-
ting money laundering, monitoring companies under their control, providing an overview in the event
of bankruptcy proceedings, etc. FINMA is empowered to issue its own ordinances of a legislative na-
ture. However, the financial market is largely self-regulating. The Swiss Bankers Association (SwissBan-
king) adopts rules of conduct and other guidelines which can be recognized by FINMA as minimum
standards.

Finally, it is the Swiss Federal Assembly that creates the legal framework for FINMA's activities. It is
also entitled to lay down drastic regulations in the law, even if it does not usually do so.

The Swiss National Bank is the second regulatory body of the Swiss financial sector. The SNB itself is
also a financial intermediary, in fact the largest in Switzerland. The SNB's objective is to ensure the
stability of the economy and price stability. In practice, the SNB regulates the financial sector primarily
through its interest rate policy, by reacting to fluctuating economic conditions (recession or boom).
The legal basis for the SNB is also explained in our legislation and in the constitution. The SNB is an
independent national bank, which means that the legislator, i.e. the parliament, can very rarely inter-
vene in its investment or interest rate policy. Nevertheless, the SNB is free to intervene in the financial
market in other regulatory ways, as the Bank of England, another independent national bank, does.
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The State/FINMA/Swiss
Banking

Policy 8.1: Legislative Reduction Targets /
Adaptation of the CO2 Law

At the fourth national meeting, the climate strike adopted the following demands, among others, by
consensus (Gréve du Climat Suisse 2019):

"We call for a reduction of the direct and indirect greenhouse gas emissions of the Swiss financial
sector to a net 0 by 2030, in particular a halt to financing, investment and insurance services for fossil
fuels.

1. From now on no new investments, credits and insurance services for projects and companies
active in fossil fuel extraction! This includes coal companies, the tar sand industry, natural gas
and oil.

2. The financial institutions should present clear plans by the end of 2020 with concrete goals
and measures to bring their financial flows (loans, investments and insurance services) to a net
zero by 2030.”

These points could be anchored in the CO2 law as well as in the financial laws. The new CO2 law, which
has now been passed but has not yet come into force, does not envisage any intervention in the finan-
cial sector today. Individual proposals that were part of this directive were rejected. This appears to
be disproportionate.

Description

Concrete implementations of these demands by legislators and regulators could look like this

e The CO2 law already sets reduction targets for other sectors. The majority of the emissions
caused by direct and indirect financing of the financial sector are generated abroad, but here
too Switzerland should anchor reduction targets for financial institutions for their scope 1-3
emissions in the CO2 law. More concretely, a complete reduction of all direct and indirect
greenhouse gas emissions through financing, investments and insurance services, particularly
in fossil fuels, so that the financial sector reaches a net zero by 2030, should be enshrined in
law.

e All new investments, direct or indirect, in fossil energies must be prohibited. It is up to the
regulatory authorities to decide how such a ban will be implemented and enforced and how
much time will be allowed for this implementation.

e Target agreements with individual financial institutions that are responsible for a particularly
large number of emissions would also be desirable. These financial institutions would then
have to prepare regular reports.

® These targets should also be included in the Swiss NDCs (Nationally Determined Contributions)
and communicated to the UNFCCC (United Nations Framework Convention on Climate
Change).
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e All financial institutions should be obliged to develop net zero plans: All financial institutions
should be obliged to develop a company-wide climate strategy that leads to complete decar-
bonization by 2030. This should include both the exercise of voting rights of shareholders and
engagement strategies.

Financing

No public funds need to be used to implement such regulations, or the wages and maintenance of the
regulators' offices would have to be financed.

Impact

Such legislation is a clear and unequivocal signal to the financial world. The impact of this measure is
above all the clear commitment to the decarbonization targets and the initiation of the necessary
steps. Necessary steps in this case are climate compatibility tests, climate risk stress tests and the de-
velopment of implementation plans, which of course differ for individual financial institutions. For any
financial institution, this transition is such a major undertaking, which is associated with many
uncertainties, that it does not even start. The impact of this policy would be to create a uniform and
binding framework for all market players, thus overcoming the hesitation that has existed to date.

The federal government is already providing financial institutions with expertise and know-how. For
example, the FOEN has developed a climate compatibility test, PACTA. These offers of the test are
open today, but not mandatory for financial institutions; such legislation would lead to the federal
government's expertise being used.

Social Compatibility

These laws would have an impact above all at the macro level. For example, it could be questionable
what a sudden stop of new investments in fossil fuels could mean for workers in producing countries.
This could be alleviated by targeted retraining programs. Investments in renewable energies and
energy efficiency have a higher employment impact than the capital-intensive mining of coal, oil and
gas. In addition, even independently of climate protection, these jobs are endangered by the strong
fluctuations in oil prices and the financial market risks triggered by the carbon bubble.

Questions and Uncertainties

In realpolitik, it takes a long time for such laws to come into being and/or be implemented. It is far
more desirable for financial institutions to commit themselves to these goals on their own initiative
now and to develop action plans to achieve net zero emissions by 2030. The confederation and regu-
lators must help them to do so, for example in the form of climate compatibility tests (see Policy 2) or
through expert knowledge.

An immediate ban on new investments in fossil fuels, as explicitly called for by the climate strike, could
come too suddenly and pose a particular challenge for large financial institutions. With reference to
the literature on the carbon bubble (Clark 2015), one could conclude that this would cause panic on
the stock market. "Immediately" should therefore reasonably and consistently be understood as "as
quickly as possible". It is desirable that regulators work with the financial sector to work out a transition
that is compatible for the stock market and the economy. The earlier this challenge is actively
addressed, the better the chances are of avoiding major distortions that would cause the carbon
bubble to burst.
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Policy 8.2: Obliging Financial Institutions to
Perform Stress Tests

Description

The first necessary step for all financial institutions is to analyze the carbon footprint of their own
financial flows. Financial institutions should undergo an annual climate compatibility test and disclose
this information. Since 2017, the FOEN and the SIF (State Secretariat for International Finance) have
been conducting voluntary pilot tests to analyze the climate compatibility of financial portfolios of
pension funds and insurance companies (FOEN 2020c). This test should be made mandatory by law.
The test should be mandatory for all financial institutions (banks, insurance companies, pension funds)
and cover the entire investment universe, including loans and insurance.

The results of this test will only provide specific information about which scenario of temperature rise
is supported by the respective portfolio (for example 2 °C/ 4-6 °C, etc.). However, climate risks and the
associated physical and financial transition risks are also a threat to the stability of the economy (see
information on Carbon Bubble in the section Current Situation).

In the UK, the Bank of England conducts stress tests on climate risks in the portfolios of financial insti-
tutions (Bank of England 2019). The FINMA and/or SNB should do the same as the Bank of England. All
financial institutions should be required to perform such a stress test annually.

The Swiss Federal Statistical Office (FSO) and FINMA/SNB should collect these data on financial market
stability and inform the public transparently about the results every year.

Financing

The measure could be implemented by the existing institutions (FINMA, SNB, FOEN). At best, the rele-
vant departments would have to be expanded to include additional specialists.

Impact

Without a thorough analysis of the current situation, no targeted measures can be taken. The climate
stress tests provide decision-makers within and outside the financial institutions with the necessary
information basis for reducing the identified climate risks.

Social Compatibility

The measure should contribute significantly to the well-being of the population, since a sustainable
and stable financial sector does not represent a cluster risk for the entire economy.

Questions and Uncertainties

It remains to be seen whether it makes more sense to delegate this task to the SNB or FINMA. How-
ever, this should not affect the impact of the policy, what counts is that such annual stress tests are
institutionalized and conducted annually.
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Policy 8.3: Green Investment Facility

In the Cross Sectoral Policies chapter the Climate Bank is described in more detail, the following policy
is similar.

Description

The new CO2 law provides for a climate fund. Investments are urgently needed for the necessary buil-
ding renovations, the turnaround in transport and not least the energy turnaround. Especially for the
energy turnaround, public funds are needed so that new solutions, which already exist, can quickly
enough establish themselves on the market. The climate fund is therefore a necessary step, but it is
not sufficient. A Green Investment Facility could complement the existing funds by investing in climate-
friendly energy projects (e.g. power generation from renewable energies, heating networks). The ne-
cessary funds and appropriate "Climate Agencies" which should receive them are explained in the
Cross Sectoral Chapter as well as in the Transport, Building and Energy Chapters. The Green Investment
Facility is intended to provide debt capital to companies and projects, for example in the form of Green
Bonds. Thus, the market should become more attractive for private investors through public invest-
ments. Due to the still missing truth of costs caused by indirect subsidies for fossil energies and further
hurdles for renewable energy sources, private investors estimate the risks as too unclear or high for
corresponding projects. The Green Investment Facility can specifically create security for private inves-
tors. Furthermore, public funds are used responsibly by making them available as debt capital. During
the Corona crisis, the Swiss government has proven that it is capable of a public-private partnership to
effectively mobilize large amounts of private funds.

The climate fund proposed by the ESPEC-S (Environment, Spatial Planning and Energy Committees)
could, as also proposed by the Commission, replace existing funding instruments such as the techno-
logy fund and the buildings program. However, the UREK-S proposal would only be effective in the
medium to long term and would hardly help to achieve net zero by 2030. We therefore propose that
the fund be filled up promptly, thereby triggering a green stimulus to counter the current recession.
Economic measures are urgently needed in the current economic situation, and the federal govern-
ment can thus provide targeted support for sustainable industries instead of pre-programming the
next crisis with indiscriminate rescue measures for emission-intensive industries.

To ensure that the accelerated investments can be absorbed by the market, complementary measures
should be taken (see Policy 8.11).

Within the framework of international treaties, Switzerland has declared itself willing to provide inter-
national funds for mitigation and adaptation efforts in countries of the Global South. This is currently
done through the international Green Climate Fund. A Swiss Green Investment Facility could also mo-
bilize private capital for mitigation and adaptation efforts in the international context.

Financing

There are various financing options available, which should be combined for maximum effectiveness.
A transfer payment from the SNB is proposed. In the current situation, the Green Investment Facility
is to be used as an economic tool, so the SNB is an appropriate source of financing. The current finan-
cing can be supplemented by earmarking part of the CO2 tax or an air ticket tax. In any case, care must
be taken to ensure that sufficient funds are available at the beginning of the decade and that they
cannot be invested only shortly before 2030.

Impact

The green stimulus that has been triggered can pull the economy out of recession again. As stated in
other chapters, investments in energy system transformation, transport transformation and building
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refurbishment are now necessary if a consistent reduction path is to be followed, leading to net zero
GHG emissions in 2030. In the medium to long term, private capital will also increasingly flow into
technologies and infrastructure necessary for a climate-neutral society and economy. By reinvesting
the proceeds of these initial investments, the effectiveness of the Green Investment Facility can be
further increased over the years.

Social Compatibility

The Green Investment Facility (together with the Climate Bank) would primarily trigger accelerated
climate protection investments domestically and thus secure or create jobs in the skilled trades and
construction industry. In contrast, these investments could lead to a decline in employment in the oil
and gas sector, which should, however, be less significant in net terms due to the higher employment
intensity of the former, and which are also less likely to be located domestically. When investing in
rental buildings, care must be taken to ensure that costs and benefits are shared fairly between land-
lords and tenants (see chapter on buildings). Due to their greater potential of land for renewable
energy projects, rural areas could benefit disproportionately from Green Investment Facility invest-
ments, which would benefit national cohesion and social cohesion. At a later stage, the expertise gai-
ned in the context of Swiss development cooperation could lead to better services and support for
these countries.

Questions and Uncertainties

The governance of the Green Investment Facility should ensure a balanced mix of technical expertise,
democratic control and social transparency. Cooperation within the framework of a public-private
partnership can increase acceptance of the new institution, but care must be taken to ensure a fair
distribution of profits and losses between public and private shareholders. When designing the invest-
ment portfolio, it must be ensured that investments are mainly made in projects that will achieve
emission-reducing effects in the next 10 years.

Policy 8.4: Adopt EU Green Taxonomy

In order to be able to make sustainable investments, the financial sector needs a database. The cli-
mate-damaging and also climate-positive effects of companies are not always directly comprehensible.
Emissions occur everywhere in the value chain of a company, which is why they are referred to as
Scope 1, 2 or 3 emissions.

Financial institutions usually simply evaluate companies via their periodic financial statements. These
do not contain any information about the climate compatibility of a company's overall economic acti-
vities. Financial institutions usually do not have the expertise to evaluate the climate impact of their
financial flows. Therefore, financial institutions are required to perform climate change assessments
(see policy 8.2).

In order to make it possible in the long term for financial institutions to competently take climate risks
into account in their decisions without the need for such external tests, a classification or a so-called
"Green Taxonomy" is needed.

The EU Taxonomy has developed a "Green Taxonomy", which has exactly this goal (Technical Expert
Group on Sustainable Finance 2020). The EU Taxonomy identifies and classifies economic activities of
companies in the most CO2 intensive industries according to climate criteria. These activities are exa-
mined whether they have a positive impact on the climate and/or a neutral impact on the climate.
Economic activities that have a specific negative impact on the climate are not classified separately, so
they are called "green" taxonomies, not "brown" taxonomies. Companies can use this taxonomy to
issue so-called "green bonds", financial institutions can invest in them.
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In the EU, this system will take effect from 2021. As in the EU, companies listed on the Swiss stock
exchange and other large companies (e.g. over 500 employees and over CHF 500 mio turnover) should
report EU Taxonomy compliant.

Financial institutions themselves, as companies listed on the stock exchange, would of course also have
to do this. Such a measure creates more transparency and helps the financial sector to be able to invest
specifically in the ecological transition of our economy.

Financing

For companies there will be an additional effort in reporting. This will also involve more time and costs.
Even if the Swiss financial market does not adopt the EU Taxonomy as proposed in this policy, compa-
nies operating in the EU area will have to do so anyway. Costs are lower if you follow the EU regulati-
ons. Furthermore, all kinds of companies will have to start making thorough analyses of their environ-
mental footprint anyway, so they should already have this data available.

Impact

Investment and Divestment are two sides of the same coin. Such taxonomies provide the basis with
which net zero financial flows can be achieved. The impact of this policy would be accordingly immense
and absolutely necessary for the change of our economy.

Even if these taxonomies are initially only binding for the European area, they have the potential to
become a blueprint for the rest of the world.

Policy 8.5: Carbon Accounting

In order to create transparency for the financial sector and for the general public, existing Swiss ac-
counting standards (e.g. Swiss GAAP FER) should be extended to include the documentation of CO2
emissions, taking into account all scopes (Scopes 1-3). The inclusion of climate risks will thus be insti-
tutionalized not only for financial institutions, but for all companies that apply the corresponding ac-
counting standards and are listed on the Swiss Stock Exchange. This extension should also become an
admission requirement for the Swiss Stock Exchange. This would make carbon footprint analysis a
standard practice and standard valuations would become a fixed part of it. On the one hand, financial
institutions will be able to make informed decisions on the financing side, and on the other hand, listed
companies will have to deal with their environmental footprint more intensively.

Impact

As described above, this policy would have the effect of ensuring that the debate on climate risks is
taken into account more intensively and thoroughly within the overall economy. Climate risks, like
liquidity risks or the financial statements of a company in general, should be considered holistically.
Such a policy would aim to achieve this.

It would also improve transparency for the public and all stakeholders. Today, many companies have
corporate responsibility or sustainability reports, but these are often primarily a marketing tool and
contain little concrete information and figures, but all the more buzzwords. This does not yet guaran-
tee transparency. In fact, these reports are often only used as greenwashing tools.

Open Questions and Uncertainties

Some companies are both part of the problem and part of the solution. Companies that develop and
promote technologies that contribute to the transition of the economy as a whole are still emitting
emissions today. However, it should be possible to show such efforts in the context of carbon ac-
counting. Nevertheless, clear information and transparency are important to prevent greenwashing.
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Policy 8.6: Defining Fiduciary Duties More
Clearly

For all who manage foreign money, the so-called "fiduciary duty" applies. First and foremost, these are
pension funds and insurance companies. Basically, this refers to a responsible management of the in-
sured persons' money "to the best of their knowledge and belief". This means, for example:

e Appropriate inclusion of risks and corresponding diversification of portfolios
e Duty of information and transparency towards the insured persons

One of the reasons often cited why financial institutions still invest heavily in fossil energy is precisely
this portfolio diversification (Kohli 2019).

It is precisely this diversification that prevents many from exiting the fossil energy sector. In practice,
diversified investment or supposedly diversified investment is merely a reflection of the entire index.
In other words, one tries to invest in everything, including fossil energy. The desired effect is that the
portfolios do not suffer massive losses due to possible fluctuations on the stock market.

Unfortunately, the fact that the inclusion of investments in fossil energy to the extent that it is done
today is negligent is strongly neglected. Because, as already mentioned, there is the danger of a carbon
bubble. Other countries, such as France and the Netherlands, already require their institutional inves-
tors to include climate and ESG factors in their investment policy and to disclose their portfolios and
the climate risks they entail transparently. Other central banks, such as the Swedish and British central
banks are now actively pursuing divestment, partly because they fear risks to financial market stability.

Various legal reports, including an expert report from the FOEN, one from the Climate Alliance, one
from the WWF and also an expert report from the UNEP-FI Initiative, come to the conclusion that, on
the one hand, the fiduciary duty is too imprecisely defined and, on the other hand, it contradicts the
fiduciary duty if climate risks are not included in the diversification of portfolios (Eggen and Stengel
2019; Abegglen 2018). (Sullivan 2015)

The legal articles in the BVG/LPP and other relevant laws should be adapted so that climate risks are
explicitly mentioned.

In addition, institutional investors should exercise their voting rights at general meetings of Swiss and
foreign companies and vote in the interests of the insured persons.

Impact

Pension funds and their trustees need legal clarity in order to be able to exercise their fiduciary duties.
Insurance companies need to stay within the law when managing their clients' money, and given how
important this money is, it is right and proper that they do so. It is described in detail above why this
extension of fiduciary duty is justified. Its explicit rewriting in the legal texts is necessary so that insu-
rance companies can exercise their fiduciary duty and have legal certainty.

In Switzerland, all investments are made in the second pillar. This gives pension funds an extremely
large lever to help with the transition of the overall economy.

Social Compatibility
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The fiduciary duty in and of itself is a matter of social security. Thus, the clear definition of the fiduciary
duty improves social security.

Swiss National Bank

Policy 8.7: Include Sustainability Targets for
SNB

Description

The purpose and objectives of the Swiss National Bank are anchored in the Constitution and the law.
The stability of the national economy thereby is the main objective of the SNB. The corresponding
federal constitutional and legal articles should be supplemented by the concept of sustainability. As
already explained in the Current State, the unsustainable and short-term oriented economy of the
Swiss financial center is a threat to the stability of the entire economy. Sustainability and the climate
risks should be a top priority for the SNB. This view is not shared by the SNB itself, as it sees itself
primarily as a neutral and independent authority. It is questionable to what extent this positioning
is compatible already with the current articles of the Federal Constitution. In the longer term, even
after the climate crisis has been overcome and for timely recognition and pro-active action against
future crises, sustainability and long-term thinking will be necessary and should be explicitly mentio-
ned in the relevant articles.

The Bank of England has been doing this for years. The ECB (European Central Bank) and other Euro-
pean central banks are currently also moving in this direction, for example by actively pursuing divest-
ment strategies.

Policy 8.8: SNB Shall Exercise Vote as
Shareholder

An important term in the field of sustainable finance is "engagement". Engagement aims to ensure
that large investors who own a significant part of a climate-damaging company actively exercise their
voting rights and put pressure on the management of the company rather than selling the shares of
these companies. Engagement, along with divestment and investment in climate-friendly financial pro-
ducts (e.g. green bonds), is an instrument that can be used by financial institutions for the transition
of our economy.

Initiatives like Climate Action 100 pursue this goal (Climate Action 100+ 2020).
The SNB invests its money in a highly diversified manner, i.e. apart from a few human rights-related
exclusion criteria, its investment policy tracks the major indices. The SNB is often among the top 40

shareholders of many companies that emit CO2 and thus potentially has a great deal of leverage on
the corporate strategy of commodity traders and CO2-intensive companies.
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According to its own statements, the SNB pursues an investment policy that is as neutral as possible,
which prevents it from actively promoting the consideration of climate aspects by corporate manage-
ment. It is wary of pursuing a climate policy. However, it is questionable to what extent the active use
of voting rights or even divestment measures can be dismissed as climate policy when the stability of
the entire economy is at stake, or whether the investment strategy, which the SNB calls "neutral", does
not in fact show that the SNB is affected by the same market failure as the rest of the financial sector.
The SNB is supposed to drive forward the transition of our economic system to one that is in harmony
with the objectives of the Paris Agreement, because only in this way can it guarantee financial stability
in the first place.

It is worth mentioning that other independent national banks, such as the Swedish, British and ECB,
are doing this today or are committing themselves to it - on the grounds that it is part of financial
stability and not a climate policy (Ambrose 2019; Gregory 2019).

Certain sectors, such as commodity trading or the extraction of fossil fuels, can no longer exist in a net
zero world. If such companies are not able to drive change even internally, they will go bankrupt. It is
preferable that the management in these areas take an active approach to change on their own initi-
ative.

Social Compatibility

Many people are financially dependent on climate-damaging economic activities. In Switzerland this is
the case in the raw materials trade, in countries where fossil fuels are extracted this is much more the
case, because in such countries the whole economy is often dependent on this sector. Commitment is
the socially acceptable way to reach the goal. Not all investors are big enough to get involved, there-
fore divestment is more recommendable in many cases. For institutional investors such as the SNB,
this approach should be actively pursued.

Questions and Uncertainties

As mentioned above, engagement is a possible instrument besides divestment and investment. Other
central banks pursue a divestment strategy, and we have decided to focus on engagement, also in-
fluenced by the fact that the SNB has in the past been strongly opposed to divestment. In practice, it
is unclear how effective engagement actually is. There are significant examples where this strategy
does not seem to pay off (Mufson 2017). It should also be mentioned that the SNB has a relatively
small team of staff and experts. It is questionable whether they have the capacity to get involved. Of
course, they are still free to work with experts in the field, such as Ethos (ethos n.d.) or SRP (SVVK-ASIR
2017), to name a few examples. But they are certainly able to pursue divestment strategies.

Financial Institutions

Introduction

The financial institutions themselves can play their own part in proactively implementing the regula-
tory measures required above internally with their own policies, without necessarily waiting for the
regulator. The following sub-chapter contains suggestions for appropriate policies.

At this point, reference should be made to the Climate Strike Working Group Banks, which has concrete
demands on the financial institutions themselves and is in dialogue with them:
https://climatestrike.ch/de/how-green-is-your-financial-institution
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Financial Sector

Policy 8.9: Climate Reporting for Financial
Institutions

Description

In order to comply with the information obligations of financial service providers towards their private
customers, financial institutions should inform their customers about the CO2 footprint of the money
invested by the customer. This could take the form of an annual report, for example. In this way, custo-
mers would be sensitized to the issue and receive information about the climate risks to which they
are also entitled.

Impact

Many people are not aware of the issue. It is often very difficult to understand what their own bank
account or insurance premiums have to do with the climate. The whole business is handed over to the
financial service provider of their trust without really knowing what happens to it.

When customers are so ill-informed, they cannot even express their demand for climate-friendly fi-
nancial products.

Financing

This would mean additional work for financial institutions, but in the future, financial institutions
should anyway record and analyze their own ecological footprints much better and have this data
available to them accordingly. In addition, increased regulation by the EU will certainly mean that this
effort will have to be made anyway, so the additional effort should be kept within limits.

Policy 8.10: Education and Training for
Employees of Pension Funds, Banks and
Insurance Companies

Description

The classic training of employees in the financial sector (e.g. Certified Financial Analyst, CFA) traditio-
nally does not include a comprehensive examination of climate risks. Recently, the CFA training has
been expanded accordingly (CFA Institute 2020), but still tens of thousands of employees of Swiss
banks, insurance companies and pension funds are not sufficiently prepared for the central challenges
of the future.

In the future, all consultants and employees are to be made aware of the issue, not only with regard
to the investment side, but also in the credit business. Domestically active banks are mostly involved
in the mortgage business. Here, too, advisors should be able to provide their customers with professi-
onal advice on topics such as building renovation, and the corresponding offers and tools that help
with such advice should be expanded (eVALO 2020). Particularly in the lending business of domestic
banks, training and further education should be expanded to include climate mathematics.

As part of an education and training offensive, companies in the Swiss financial sector should be requi-
red to train 10% of their employees in climate risks each year until 2030. Corresponding offers from
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universities and e-learning providers could be publicly promoted. The exchange of experience within
the industry should also be intensified, for example by presenting regional best practices at learning
roundtables of associations or companies.

Impact

Education and training is an instrument that allows our overall economy and our labor market to
remain flexible and to react to market conditions and changes. The climate crisis is a very good example
of a striking change that needs to be responded to. It not only prevents unemployment, but also con-
tributes to the competitiveness of the Swiss economy.

Financing

Costs for education and training are covered by the rules both by the employee and the employer. It
is highly desirable that the federal government supports this offensive with public funds, in view of the
above-mentioned positive factors for the Swiss economy.

Policy 8.11: Tax Incentives for Green Pillar 3a

The private retirement provision via the pillar 3a is today tax-privileged, but without making demands
on the climate compatibility of the invested funds. If these funds are invested in fossil fuels, this not
only has negative ecological consequences, but can also jeopardize the financial security of old-age
provision through climate risks. In addition to the standard solution, many investment foundations
today also offer portfolios with an equity component (e.g. 25/50/75 % shares). Similarly, green invest-
ments should also be made possible and tax-privileged. One simple measure could be to increase the
tax-free allowance for Pillar 3a investments in climate-friendly investment products. This measure
could also be made revenue-neutral through a bonus-malus system, in which the current tax-free
amount of CHF 6826 per year is reduced by 10% for conventional investments in Pillar 3a and increased
by 20% for climate-neutral investments, and the tax rates are adjusted accordingly in the following
years on the basis of the observed changes in behavior.

Financing

The financing is revenue-neutral for the tax authorities due to the bonus-malus system. The providers
of conventional Pillar 3a products lose income, but they can compensate for this by offering Green
Pillar 3a products.

Impact

The retirement capital tied up in Pillar 3a currently amounts to more than CHF 120 bn, with annual
contributions of around CHF 10 bn (Schiipbach 2019). Increased investment of these funds in climate-
friendly investments can have a significant leverage effect on the other measures of the Climate Action
Plan.

Social Compatibility

A representative survey in 2018 showed that young people in particular (46% of those under 30) would
be interested in a Green Pillar 3a (Cousse and Wiistenhagen 2018). With the Green Pillar 3a, this target
group could already be actively involved in financing climate-friendly investments today instead of je-
opardizing their future by investing their pension fund assets in a way that is harmful to the climate.
Open Questions and Uncertainties
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The impact on tax revenues should be carefully monitored. If there is a major switch to the Green Pillar
3a (desirable from a climate perspective), the bonus-malus system should be readjusted in good time.
In an initial phase, small investment foundations, for example, could be overburdened with the offer
of a Green Pillar 3a; they could be supported with targeted advisory services (see e.g. Policy 1.9 in the
chapter Cross Sectoral Policies).

To be highly effective, the introduction of a Green Pillar llla would have to be accompanied by com-
munication. This could either be done by the banks or the tax offices could enclose appropriate infor-
mation material when sending out tax returns. A "Green Default" would also be conceivable, i.e. that
funds are automatically invested in the Green Pillar llla unless the insured explicitly request otherwise.
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Visi

sion

Rapid Decarbonization Requires Radical Measures. In order to contribute a fair share to staying within
1.5 degrees Celsius of global warming above pre-industrial levels, the Swiss CAP proposes a rapid de-
carbonization of the Swiss economy in line with a goal to reach net zero emissions by 2030. Rapid
decarbonization in roughly 10 years requires radical changes, and it will be impossible to be achieved
without a reduction of production and consumption of goods and services that are fossil-fuel inten-
sive. The absolute reduction of material production and consumption will be achieved through a com-
bination of regulatory measures, bans, and taxes.

Such a vision is based on radical structural changes of the economy to transform the current economic
growth oriented — capitalist system into a well-being economy that is compatible with the socio-eco-
logical boundaries (Raworth 2017) and whose political and economic stability is not dependent on
continued economic growth (Kallis 2017; Rosa, Dorre, and Lessenich 2016). In the transition to such a
well-being-oriented economy, markets will continue playing a role in the allocation of resources, but
they will be regulated to avoid social and environmental costs (e.g. sections 4-6). In such a well-being-
oriented economy, people's welfare and retirement will not depend on having a job in fossil-fuel de-
pendent industries. Obviously, the politics of distribution of societal gains produced through economic
activities will have to be radically changed. With an economic pie that is not necessarily growing, and
it will probably shrink (at least temporary), less has to be distributed more equally.

Such a rapid decarbonization of the economy will be based on less working hours, and it will lead to
fewer and fewer jobs in fossil-fuel intensive industries and services. To ensure a just transition for all
means to offer new job opportunities. The reduced amount of fossil fuel intensive jobs will be offset
with more green jobs that will be created or supported by the state. A green and a just transition will
be based on jobs in renewable energies, housing retrofitting, education, ecosystem care and regene-
ration (urban and rural), care of children and elderly, public space creation and care (urban gardens,
sport facilities, parks, libraries, etc.).

Income losses due to less working hours will be compensated through a combination of higher wages
or direct state payments, improved public services (such as healthcare and public transport), and smal-
ler heating costs in retrofitted housing. Community-based services will be established or expanded to
facilitate an economy of exchange and repair. A local economy of exchange and repair will promote a
decoupling of well-being from excessive material consumption. The creation of new — green — job op-
portunities will further support this green transition (section 2).

To ensure a lower level of overall consumption of fossil fuel intensive goods and services, the prices of
such products will be increased through taxes and levies, and some of them will be banned (see section
1 and other CAP chapters). Where possible, the production of goods and services will be made more
sustainable through renewable energies. However, it will be impossible to achieve the goal of the CAP
by simply replacing all fossil fuel-based goods and services with green energy powered goods and ser-
vices (e.g. by electrifying individual transport). A decrease in consumption of energy, goods and ser-
vices will be necessary. A just transition must be a decolonizing transition. It has to ensure that we
do not create massive new demands for rare earth and metals (for wind and solar energy installati-
ons) that need to be extracted by mining communities in the Global South (Aronoff et al. 2019; Bernes
2019; Taiwo 2019b; 2019a) (see chapter International Collaboration and Climate Finance).

The private sector will commit to operate according to environmental and labor standards that are in
line with a green and just transition. Shareholder value governed corporations will be gradually transi-
tioning to cooperatives in order to reduce the pressure to grow (see chapter Industry and Service Sec-
tor). Businesses —irrespective of ownership structure and legal form - will be held accountable through
a new set of climate justice laws. A smaller absolute level of consumption will ensure that we need to
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employ as little negative emission technologies as possible. These technologies will only include what
is technically feasible today or in the near future.

The banking sector will divest from fossil fuel investments and its role will be to support a green and
just transition of the Swiss economy while also supporting climate change adaptation measures ab-
road. To ensure a climate compatible role for the Swiss banking sector, it will operate with new objec-
tives. (see chapter Financial Sector).

Such a society-wide green and just transition will be supported through the democratization of deci-
sion making (see Boosting Democracy). Movements and Climate Councils will be empowered to reani-
mate democracy to transform society and economy in line with the goal to stay within 1.5 degree
Celsius of global warming, while paying attention to principles of climate justice. We describe such a
boosted democracy as a transformational democracy. Similar to advocating for climate justice laws,
climate movements and councils will push for a set of fast-track parliament decisions to implement
the CAP quickly.

To sum up, the CAP pursues a vision that - in the words of Riccardo Mastini - is based on “three distinct
but interrelated goals: decreasing energy and material use, decommodifying the basic necessities of
life, and democratizing economic production” (Mastini 2020).
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Current situation - Political
Economy of Climate Change

This chapter does not offer concrete policies but rather an analysis of the current situation, on which
policies should be based on. As the chapter illustrates, we do not limit our focus to GHG emissions
being produced within the Swiss borders, even though this so-called territorial approach underpins the
UNFCCC model. Given that the Swiss GHG footprint is driven by the consumption of imported goods
and services, we take a more comprehensive, structural approach to how the entire Swiss footprint
could be reduced in the next 10 years. Contrary to a limited focus of the territorial approach, the con-
sumption-based approach allows us to account in an integrated and holistic way for emission “dis-
placements and problem shifting through international trade” (Haberl et al. 2020, 3,12).

Yearly GHG Emissions Since 1990 or Earlier
and Business-As-Usual (BAU) Emission
Projections

A) GHG Emissions of Switzerland (territorial perspective)

According to the latest greenhouse gas inventory report, 47.24 million tons of CO2-equivalents were
emitted on Swiss territory in 2017, which equals 5.6 tons CO2-equivalents per capita. In 1990, total
greenhouse gas emissions amounted to 53.71 million tons of CO2-equivalents, which corresponds to
8.1 tons CO2-equivalents per capita. This means a total reduction of 6.47 million tons of CO2-equiva-
lents from 1990 until 2017, or 12% (FOEN 2019d).

The greenhouse gas inventory is yearly published by the FOEN and includes reporting elements under
the Kyoto Protocol. For Switzerland’s climate policies, the Kyoto Protocol and the CO2 law (for its im-
plementation) are of central importance. The inventory includes the reporting of carbon dioxide emis-
sions as well as methane (CH4), N20, HFCs, PFCx, SF6, NF3, as determined under the United Nations
Framework Convention on Climate Change and the Kyoto Protocol. On the contrary, the CO2 law only
covers CO2 emissions and neglects further climate-acting gases.

Neither the CO2 law nor the Kyoto Protocol include international air or shipping traffic. However, those
figures are provided in the greenhouse gas inventory. International air travel emissions that are attri-
butable to Switzerland amount to 5.38 million tons of CO2-equivalents, international shipping amounts
to 0.02 million tons of CO2-equivalents (2017). Land use, land-use change and forestry (LULUCF) are
neither included, but data provided: LULUCF emissions amounted to 1.6 million tons of sequestered
CO2-equivalents in 2017.

The following data refer to the greenhouse gas inventory and name carbon dioxide and further green-
house gas emissions by gas and by sector, according to the frameworks of the CO2 law and Kyoto
protocol as well as the CO2 ordinance (FOEN 2019a)
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Table 9-1 Territorial emissions by greenhouse gas according to the CO2 law and Kyoto protocol. (FOEN 2019a)

Million tons CO2-equivalents Index
Year Cco2 CH4 N20 Synthetic ga- | Total
ses
Base 44.52 6.09 2.85 0.25 53.71 100.0%
1990 44.55 6.00 2.83 0.25 53.64 99.9%
2017 38.25 4.85 2.39 1.74 47.24 88.0%

Table 9-2 Territorial emissions by sector according to the CO2 Ordinance (Buildings, Traffic, Industry CO2-VO, other).

Million tons CO2-equivalents Index
Year Buildings | Traffic Industry | Other Buildings | Traffic Industry | Other
Base 17.09 14.88 13.00 8.73 100.0% 100.0% 100.0% | 100.0%
1990 |17.10 14.86 13.05 8.63 100.1% 99..9% 100.4% | 98.9%
2017 [ 12.95 15.05 10.70 8.94 73.6% 100.9% 82.3% 102.4%

Energy-related emissions from transportation and heating fuel account for the biggest share in green-
house gas emissions. Figure 9-1 shows that emissions from heating fuels have slowly declined since
1990, which may be caused by the implementation of a carbon levy on combustibles. Transportation
fuels, however, have remained untaxed and transport related emissions have not shrank but grown
slightly (FOEN 2019a).
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Figure 9-1 Time series of energy related emissions from 1990 until 2018 Source: (FOEN 2019d)

The CO2 law defines a reduction goal for domestic greenhouse gases by at least 20% from their
1990 level, by 2020. The CO2 Ordinance defines the reduction goals per sector, which are namely:
at least 60% from the 1990 level for the building sector, at least 90% from the 1990 level for the
traffic sector, at least 85% from the 1990 level for the industry sector.

The data reveals that greenhouse gas reduction goals 2020 (defined in the CO2 law) could be attained
only in the industry sector, which may be in part due to the outsourcing of industrial production abroad
that took place since 1990. On the other part, this is mainly due to the target agreements combined
with the carbon levy, which has incentivized the industry to reduce emissions. While there was an
observable reduction of greenhouse gas emissions in the building sector, the goal was not reached.
More problematic is the situation in the traffic sector, where greenhouse gas emissions even have
increased since 1990. As of the most recent data, the shares greenhouse gas emissions of each sector
are namely:

o 32% by traffic (without air traffic)

e 26% by buildings

e 23% by industry

e 19% by agriculture, waste and synthetic gases

B) Territorial Emissions vs. Consumption-Based Emissions

The current legislation on climate policy, namely the CO2-Gesetz, the centerpiece of Swiss climate po-
licy, focuses on domestic emissions only. However, this approach ignores greenhouse gas emissions
that are emitted abroad to produce (and transport) goods which are consumed in Switzerland (im-
ported emissions). Taking a consumption-based perspective, emissions in Switzerland are almost three
times as large as domestic emissions (Figure 9-2), which makes Switzerland a case where the consump-
tion-based approach is particularly relevant (Dao et al. 2015).
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Figure 9-2 Time series of energy related emissions from 1990 until 2018 (FOEN 2019d)

The Federal Office for the Environment calculates consumption-based emissions of 14 tons CO2-equiv-
alents per capita or a total of 116 million tons CO2-equivalents (as of 2015) (Frischknecht et al. 2019).
The so-called greenhouse gas footprint thereby reveals that Switzerland’s total emissions from a con-
sumption perspective are well above the global average of nearly 6 tons CO2-equivalents. Taking the
concept of planetary boundaries of staying within 1.5 degrees Celsius of global warming, the Swiss per-
capita climate footprint is 23 times higher than acceptable to stay within boundaries (Dao et al. 2015).
For our goal to stay within 1.5 degrees, the challenge is even higher.

Taking into account further emissions which lay within Switzerland’s responsibility, one must not ne-
glect emissions caused by the financial sector. The total investments of the Swiss financial sector cause
about 1,100 million tons CO2-equivalents per year, which means they exceed domestic emissions by
more than 20 times. Thereby, a global warming scenario of 4 to 6°C is supported (Oehri et al. 2015)
(see chapter Financial Sector).

Global GHG Budget to Reach 1.5 Degrees
Celsius and Switzerland's Share and

Responsibility

Remaining Global Carbon Budget

The IPCC special report “Global warming of 1.5 degrees” (SR1.5) gives us an overview of the remaining
carbon budget as of the year 2018 (IPCC 2018). However, important uncertainties can substantially
affect the size of the carbon budget. For instance, the uncertainty of the climate-cooling effect of aer-
osols on temperature could reduce the carbon budget by up to 400GtCO2 or increase it by up to
200GtCO2. The budget could also be further reduced by up to 100GtCO2 in 2100 due to Earth-system
feedbacks, such as carbon released by melting permafrost that is generally not included in climate
models. These feedbacks are less important over the short-term, but their effects may be substantial
later in the century (Zeke Hausfather 2018).
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If our goal is to stay below global warming of 1.5 degrees Celsius with a 67% chance, the IPCC (IPCC
2018, 108) gives us a global remaining carbon budget of 420 Gt CO2 from the beginning of 2018 on. In
2018 and 2019 combined, the world has emitted around 80 GT CO2. This gives us a remaining carbon
budget of about 420-80=340 Gt CO2 as of 2020. The IPCC (IPCC 2018, 108) recommends reducing the
global carbon budget by 100 Gt to account for unprecedented earth system feedbacks. At the begin-
ning of 2020 the remaining global carbon budget is thus at 240 Gt CO2. Given an annual global CO2
output of around 40 Gt, in 6 years of emitting at the current rate the global carbon budget to stay
below 1.5 degrees with a 67% chance will be used up.

The IPCC proposes different emission pathways that would stretch the remaining global carbon budget
until a "net-zero emissions" point is reached sometime after 2040. Some of these scenarios allow an
overshoot above 1.5 degrees (reaching temperatures as high as 1.8 °C by mid-century). All scenarios
assume that at the "net-zero emissions" point we continue emitting greenhouse gases while we also
rely on negative emission technologies to counterbalance positive emissions. These negative emission
technologies range from bioenergy, to carbon capture and storage, to afforestation. None of them are
available today at scale.

By setting mid-century (around 2050) for carbon neutrality as a goal, as the IPCC does it, we would
implicitly leave it up to future generations to develop huge CO2 net negative emissions capacities —
the risks are thus enormous. Viewed in this light, leading climate scientists suggest that mitigation
action should “proceed on the premise that they will not work at scale” (Anderson and Peters 2016,
183). In other words, we should consider a reliance on future net negative emission technologies as
too risky and concentrate on not exceeding the remaining carbon budget. (Near-term implementation
of negative emission technologies that are technically already developed should be pursued. See CAP
Chapter on negative emissions).

To avoid the problem of mitigation deterrence - "the idea that promises of future carbon removal
might act as an excuse for avoiding the need to cut emissions today" (D. McLaren 2020), we follow
Duncan Mclaren (leading scholar studying political and social implications of negative emission tech-
nologies) in his proposal for how to "navigate the mitigation deterrence challenge" (D. MclLaren 2020):

e Keep plans for carbon removal separate from those for emissions reduction (see D. P. McLaren
et al. 2019)

e Constrain and strictly limit offsetting with carbon removal

® Minimize the risks of greenwashing and fraud through monitoring, reporting and verification
techniques, and - here we go beyond Mclaren - introduce tough penalties for fraudulent ac-
counting

Switzerland’s Contribution

So how much should Switzerland contribute to stay within the global remaining carbon budget? l.e.
what is the remaining carbon budget for Switzerland?

Taking the consumption-based approach (imported and territorial emissions, including international
aviation), the FSO has reported 116.2 mio t CO2eq for the year 2016, which roughly corresponds to
100 mio t CO2. Le Quéré et al. (2018) show higher numbers (Figure 9-3) but for the sake of simplicity
we can assume 100 mio t CO2 per year as our starting point to calculate the Swiss remaining carbon
budget.
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Figure 9-3 Production vs. consumption-based CO2 Emissions, Switzerland

If we assume a remaining global carbon budget of 240 Gt as of 2020 and calculate the Swiss share
based on the share of global population living in Switzerland, we get:

(240Gt / world population) * Swiss population = 0.265 Gt, or 265 mio t CO2.
With the current rate of emitting roughly 100 mio t CO2 per year, this budget will be gone in mid-2022.

Taking the territorial approach (also known as emissions under the Kyoto protocol, excluding interna-
tional aviation), the Swiss carbon budget of 265 mio t CO2 would be gone mid-2026, assuming a current
rate of emitting roughly 40 mio t CO2 per year.

Regardless which approach we use, it is obvious that we need to start reducing our emissions now,
and at a significant and unprecedented rate, each year in this next decade. This radical challenge must
not be evaded by simply further outsourcing our emissions abroad as it has been the case in the last
decades (Figure 9-3).

If we take the concept of a global carbon budget seriously and apply it to Switzerland (265 mio t CO2),
the pathway towards zero emission by 2030 would have to look as the following graphs illustrate,
assuming no negative emissions in Figure 9-4 (territorial approach) and Figure 9-5 (consumption-based
approach), and assuming negative emissions up to 5 mio t CO2 p.a. in Figure 9-6 (territorial approach)
and Fehler! Verweisquelle konnte nicht gefunden werden. (consumption-based approach). As illus-
trated, with a relatively small compensation through negative emission technologies applied domesti-
cally these pathways would look slightly less radical, but radical, nonetheless.
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Figure 9-5 Exemplary pathway towards zero emissions by 2030 (consumption-based), beginning reduction in 2020

Figure 9-6 Exemplary pathway towards net-zero emissions by 2030 (territorial), beginning reduction in 2020
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Figure 9-7 Exemplary pathway towards net-zero emissions by 2030 (consumption-based), beginning reduction in 2020
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Taking a Structural Approach to Analyze the
Current Situation and Devise a
Transformational Way Forward:

Dimitri Zenghelis (2015:176) summarized well the structural challenge ahead of us:

“Carbon is globally pervasive on a scale quite unlike other pollutants. Addressing it is therefore not a
matter of marginalist economics in the neoclassical tradition. Eliminating carbon from capitalism is not
about finding static equilibriums in markets corrected for minor failures. Because carbon is so central
to capitalism it is a much larger task, involving a fundamental reshaping not just of individual technol-
ogies but of entire systems of production, distribution and consumption.”

We need to take a structural approach to address the root causes of the climate crisis and to devise an
effective set of solutions. A structural approach highlights how anthropogenic climate change is driven
by industrial production of goods (and associated services) and their mass consumption in a capitalist
world economy.

Capitalism and its Relation to Climate Change

Julia Steinberger argues that “taking climate change seriously means bringing down fossil capitalism,
with its inbuilt drivers of accumulation, domination, exploitation and destruction” (Steinberger, 2018).
Capitalism is an economic and political system that is driven by capital accumulation. It is based on a
system of property relations that guarantee private ownership of the means of production in the hands
of business owners and their shareholders. These businesses are primarily driven by the necessity to
make profits in a competitive environment. In other words, capitalism is "a system of competitive ac-
cumulation" (Dale 2019). In such a system, GDP is not just another metric that could be simply replaced
with a different one, for instance Sustainable Development Index, a Happiness Index, etc., (see Hickel
2020) while leaving political and economic structures unchanged (even though we plead for alternative
indexes as a means to promote structural changes, see Policy 6). If these structures remain, policymak-
ers would have to ignore new metrics and continue pursuing a growing GDP. The pursuit of economic
growth is one of the most important policy goals of most governments around the world today
(Schmelzer 2015; Mitchell 2011; Collins 2000). Switzerland is no exception. The state of the GDP is thus
the expression of government success or failure. However, governments do not simply expand econo-
mies themselves. Rather, they ensure that market competition —the necessary condition for economic
growth - is in place.

"[T]he relentless increase in global resource throughput and environmental despoliation is not princi-
pally the result of states aspiring to a metric — higher GDP — but of industrial and financial firms, driven
by market competition to expand turnover, develop new products, and increase profits and inter-
est."(Dale 2019).

Why is pursuit of economic growth such an important policy objective of governments? Without it,
economic and political stability is at stake (Kallis 2017; Jackson 2016; Rosa, Dérre, and Lessenich
2016). Ensuring stability through economic growth is the upside of the "relentless increase in global
resource throughput and environmental despoliation" (Dale 2019). It allows companies to "remain in
business" and to pay its employees and shareholders. Businesses continue making money, employees
are being paid, pensioners can count on their monthly pension, governments can refinance their debt,
pay government employees, provide public services and maintain public infrastructure. Moreover,
economic growth can counter capitalism’s tendencies to further inequality (Piketty 2014). Keeping in-
equality in check through economic growth contributes to economic and political stability.

291



Economic and Political Structures

The downside is that capital accumulation is based on what economists call social and environmental
externalities. This describes costs that are not generated in the process of profit making but are out-
sourced on individuals and society at large (Kallis 2017). If these costs were internalized, profit margins
would decrease substantially, if they would be generated at all. Thus, any attempt to fully internalize
social or environmental externalities would likely put a company that operates in a capitalist environ-
ment out of business. Hence, rather than understanding externalities as outcomes of what economists
call ‘market failure’, they should be understood as cost-shifting ‘successes’ (Kallis 2017).

Social externalities entail claiming a share of the value that is generated collectively in the production
of goods and services as a profit for business owners and their shareholders (also called 'surplus value'),
and relying on the unpaid reproductive labor of mostly women who through their full time labor of
raising children (also called 'care work', or the 'care economy') ensure that the capitalist economy is
supplied with a workforce, for free.

Environmental externalities entail environmental pollution or degradation that is an outcome of the
production process (goods or services), e.g. GHG emissions, air/water/soil pollution, deforestation, etc.
Hence, before asking ourselves how we can internalize costs in capitalism — a typical approach in deal-
ing with environmental problems such as GHG emissions - we first need to realize that externalities
are a precondition for capitalism to function. That does not mean that these externalities cannot be
reduced at all. A very simple and effective way to at least partially internalize social and environmental
costs is to set and enforce effective policy measures, for instance a limit on GHG emissions, or a mini-
mum wage. These policy goals work to a certain degree. If minimum wages or emissions limits are set
too high, the competitiveness of the private sector begins to falter in a capitalist environment. In short,
there are limits as to how much the private sector can afford to internalize social and environmental
in a capitalist economic framework.

The effects of the inherent drive to outcompete each other in the quest for profit is to aggregate eco-
nomic growth (M. Binswanger 2009). This inherent logic to pursue profits —through the externalization
of social and environmental costs - in a competitive global economy has led to a correlation between
economic growth (that reflects profits) and GHG emissions (that reflect environmental externalities)
at a global scale (Kallis 2017; Haberl et al. 2020) as Fehler! Verweisquelle konnte nicht gefunden wer-
den. and Figure 9-9 illustrate.
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World GDP over the last two millennia
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Figure 9-8 World GDP over the last two millennia

Annual total CO2 emissions, by world region

This measures CO- emissions from fossil fuels and cement production only - land use change is not included.

35 billiont —
Oceania
__ Asia(excl. China
30 billiont & India)
25 billiont
—— China
20 billion t
. i — India
15 billion t e
—— South America
— North America
10 billion t (excl. USA)
—— United States
5 billiont _ Europe (excl.
EU-28)
0t
1751 1800 1850 1900 1950 2018

Source: Carbon Dioxide Information Analysis Center (CDIAC); Global Carbon Project (GCP)
Note: 'Statitistical differences’ included in the GCP dataset is not included here.
QOurWorldInData.org/co2-and-other-greenhouse-gas-emissions « CCBY

Figure 9-9 Annual total CO2 emissions, by world region

Green Growth or Degrowth?
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Leaving aside social externalities of profit making for now, a meaningful solution to the escalating en-
vironmental crisis could entail an absolute — not relative — decoupling of the GHG emission footprint
of produced goods and services from the growing economy, in a short period of time (Haberl et al.
2020). This solution is usually called "green growth", that is, the dematerialization of economic
growth. Green growth suggests that we can continue growing the production of goods and services in
a capitalist system while reducing environmental externalities of production. As discussed above, there
are limits to this approach — due to the need to remain competitive and to generate profits, and due
to the fact that even a service economy cannot be fully dematerialized (Kallis 2017).

An alternative approach to green growth as a solution to the environmental crisis is the absolute re-
duction of the quantity of produced and consumed goods and services in a given period of time (Haberl
et al. 2020). This is usually called a degrowth economy, whereby degrowth entails the dematerializa-
tion of the economy through controlled shrinking of economic activities that require material inputs,
such as fossil fuels, cement, metals and minerals, chemicals, rare earth elements, etc. Degrowth is
impossible in capitalism as we know it, since capitalism is built on the pursuit of aggregate economic
growth.

Regardless of whether one favors a green or a de-growth approach, an important argument against
the greening of a growing economy lies in the risk of creating a new cycle of extractivist accumulation
of minerals, metals and rare earth elements for a transition to 100% renewable energy and electric
vehicles. A green but growing economy will be based on growing energy demands which would need
to be met with unprecedented mining activities particularly in the global South. Under the present
conditions, this extractivist cycle of capital accumulation will be based on the externalization of envi-
ronmental costs (soil, water, air pollution) and social costs (poor labor and health standards, low
wages).

The section above about the global GHG Budget to reach 1.5. degrees Celsius and the Switzerland’s
share and responsibility has illustrated that in a BAU scenario, the remaining carbon budget for Swit-
zerland will be used up in the next few years, before 2030. How can the Swiss economy slow down this
process and subsist on its budget until it is transformed into a net-zero emissions economy in 20307?
As Figure 9-10 shows, Swiss economic growth (expressed through the indicator GDP) has been sub-
stantial, while the Swiss CO2 emission footprint —expressed in consumption-based emissions —actually
outstripped GDP growth. In other words, instead of decoupling economic growth from the GHG emis-
sion footprint ("green growth"), we see here a development that even outstrips recoupling. Consump-
tion-based GHG emissions have grown faster than economic growth. In sum, we have seen neither
green growth nor degrowth so far in Switzerland.
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Figure 9-10 Change in CO2 Emissions and GDP per capita, Switzerland

So, What Needs to be Done to Achieve Net 0 Emissions by 2030?

Kallis (2017) contends that radical dematerialization - the goal of the CAP - is not compatible with
economic growth. In a recent state-of-the-art review, Hickel and Kallis (2019) argue that the only way
to remain within 1.5 degrees Celsius warming above pre-industrial levels globally is through controlled
degrowth of the global economy. They also acknowledge that in some individual country cases it has
been possible to reduce GHG emissions in absolute terms without a shrinking economy (green growth).
However, this has not been the case for the Swiss economy if we follow the consumption-based prin-
ciple which is more suitable for the Swiss economy given the large disparity between consumption and
territorial emissions. Hence, Hickel and Kallis' conclusion also applies to Switzerland: In the little time
that we have to achieve net 0 GHG emissions by 2030 in order to remain within 1.5 degrees Celsius,
the Swiss material economy (as measured with the GDP metric) would have to shrink in absolute terms

so that the remaining carbon budget is not used up before 2030.

The emphasis on time and economic (de)growth is crucial here, as emphasized by Hickel and Kallis
(2020, 12): "...while absolute decoupling of GDP from emissions is possible and is already happening
in some regions, it is unlikely to happen fast enough to respect the carbon budgets for 1.5°C and 2°C
against a background of continued economic growth" and “emissions reductions in line with 1.5°C are

not empirically feasible except in a de-growth scenario. “

Similarly, Parrique et al (2019, 3) conclude in a recent report that “not only is there no empirical evi-
dence supporting the existence of a decoupling of economic growth from environmental pressures on
anywhere near the scale needed to deal with environmental breakdown, but also, and perhaps more

importantly, such decoupling appears unlikely to happen in the future.”

Finally, Haberl et al (2020, 2) have conducted the most recent and systematic review of the available
scientific literature and conclude that “large rapid absolute reductions of resource use and GHG emis-
sions cannot be achieved through observed decoupling rates, hence decoupling needs to be comple-
mented by sufficiency-oriented strategies and strict enforcement of absolute reduction targets”.

How Can Economic Activities Be Dematerialized?
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There are two principle ways to dematerialize economic activities: by relying on markets (that can be
regulated by the state and influenced by consumer behavior) or by imposing bans on certain goods
altogether (through new environmental standards or prohibitive taxation, e.g. the introduction of cat-
alytic converters and lead-free petrol for automobiles in the 1970s, and the Montreal Protocol on Sub-
stances that Deplete the Ozone Layer in 1987). These two approaches are not mutually exclusive and
should be combined. The challenge is to find the right mix of policies that regulate, tax, ban, or incen-
tivize.

While in mainstream economic theory markets offer the best way to govern economic activities to-
wards environmental goals, in practice markets can only play a minor role in dematerializing economic
activities given the little time we have and the huge challenge ahead to get to net 0 by 2030. Moreover,
markets that are designed to reduce emissions through tradable permits (such as the ETS) perform
poorly in practice. This poor performance is due to a lack of interest by the state to undermine the
competitiveness and profits of firms whose business models are fossil-fuel based. As mentioned above,
the main policy objective of government is to foster economic growth, not to stall it.

Thus, effective regulation of markets, environmental standard setting, taxation or bans all require a
political economic structure that does not necessitate the pursuit of economic growth and is not dom-
inated by private sector interests. Unless there are structural changes, shareholder-owned businesses
will stand in the way of effective command and control interventions by the state, be it through market
regulation or other instruments.

Another important challenge to effective dematerialization policies are often labor unions that will not
allow the state to intervene in a way that jobs are at risk as long as healthcare, social welfare and
pensions are coupled with life-long and mass employment. In the current capitalist framework, labor
needs and supports aggregate economic growth so that new jobs can be created when existent jobs
are outsourced overseas or to the machines. Thus, in the capitalist economy capital and labor are both
interested in economic growth and will fight efforts to dematerialize the economy if this means that
certain goods and services have to go.

Ultimately, the state itself is not interested in intervening in a way that will cause businesses to run
out of business or lose their competitiveness in the global market. This would lead to economic reces-
sion, growing unemployment rates and eventually an economic and/or debt crisis and collapse. Not
only would the economic system be destabilized, rising unemployment and poverty rates would also
destabilize the political system, inviting authoritarian populism, xenophobia, and even fascism. Thus,
in the capitalist economy (regardless if it is Keynesian or neoliberal), capital, labor and the state are all
interested in economic growth to ensure a stable economic and political system. This is the post-WWII
compromise of liberal democracies (Schmelzer 2015). This compromise transformed political-distribu-
tional conflicts between capital and labor into an apolitical win-win consensus - more growth is better
for everyone.

In conclusion, the main challenge ahead is to dematerialize the economy by decoupling economic ac-
tivities from the present and future welfare of people so as to stop growing our material throughput
and consume less goods (most of which we do not need for our well-being), all without leading to an
economic collapse and political shift to the far-right. A set of regulations, including bans on certain
goods, will be necessary to eliminate undesired economic activities at a large scale and quickly. Yet
there are important political economic structures that would need to be overcome. Most importantly,
an alternative is needed to offer people material well-being without the necessity to work in industries
that fuel the climate crisis but fund state welfare and retirement programs through their productive
activities. Only a labor that is liberated from the need to participate in the generation of perpetual
economic growth can act as an agent of change towards a radical transformation of the economy to
meet the 1.5 °C climate target.
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The Democracy Challenge

Any radical change or reform must thus be built on a broad social basis and popular support. The key
question is how to raise this support by people who will have to be convinced to forego large parts of
material consumption in exchange for other - less fossil fuel intensive - social references of good life
and well-being. The transition towards a sustainable well-being-oriented economy demands from
practically everyone in Switzerland to give up some of their consumption-oriented lifestyles. However,
the challenge of radical decarbonization is in ensuring that the burden of the structural changes is
evenly distributed. Economically wealthiest and most resilient residents will carry the biggest weight.
Urban centers will have to move faster than rural areas.

This is easier said than done. The specter of revolt, resistance and authoritarianism looms large when-
ever radical societal changes are demanded. Social movements in France, Chile, Brazil and the political
shift to the right across the world show the limits and consequences of ill-conceived economic and
political reforms that predominantly target the working classes and the working poor.

The CAP must thus be built on more, not less, democracy. While capitalism has historically contributed
to the climate crisis, democracy - if strengthened - can be an antidote to it. In short, we must “reclaim
our democracies, and make them fit for purpose for the immediate and immense challenge we face”
(Steinberger 2018).

An important challenge lies in overcoming the limits of a democratic framework that is based on elec-
tions and parliamentary representation. In such an arrangement, the influence of each individual is
insignificant, whereas those who wield economic, social and cultural resources, have control over me-
dia and so on, are in a very strong position. Not only do they have far-reaching possibilities to manip-
ulate public opinion (i.e. damaging the credibility of climate scientists), with their economic power they
can also blackmail societies by threatening to move jobs and capital out of the country. They often also
have the means to exclude critical journalists, scientists and professionals from influential positions in
media, government and administration, universities or armies. Finally, when societal conflicts escalate,
state forces and agencies such as the intelligence agencies, police or military are mobilized to protect
these very political and economic interests which stand in the way of radical and equitable decarbon-
ization.

What we need for radical decarbonization is democracy beyond these limitations. The idea of a trans-
formational democracy will be key to create the necessary support for the structural changes required.
An important challenge will thus be to adopt the most adapted and effective scale for decision-making
processes for different measures needed (see section Boosting Democracy).

Monetary and Fiscal Considerations

Carbon Pricing Insufficient

In economics, the focus of climate policy has been almost exclusively on pricing mechanisms for a long
time. Many actors in society and NGOs have been lured into this thinking to a certain extent, however,
there is now widespread agreement that a net-zero carbon economy requires not just some microe-
conomics, but a new political economy (Aronoff et al. 2020) - massive investment, e.g. in public
transport to enable us to avoid high carbon prices (Stiglitz 2019). This is even more important for the
ambitious decarbonization the CAP wants to achieve. While the crucial role of fiscal policies is not
frequently contested (even though there is strong disagreement about the type of fiscal policies), mat-
ters have been a bit more complicated regarding monetary policies. Most central banks have mandates
that require them to guarantee price stability above all, sometimes coupled with targeting employ-
ment or financial stability. However, thanks to a shift in the conversation on climate change, the role
of monetary policy and its coordination with fiscal policy is being scrutinized increasingly.
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What Fiscal Policy Measures are Required?

Within the spectrum of people subscribing to the notion that pricing alone will not solve our carbon
problem, we can broadly identify three approaches. One is arguing in favor of financing investment
mainly through private finance and, should the public sector play a role, through partial use of carbon
levies’ revenues. This is the approach enshrined in the buildings program in Swiss climate policy. The
second argues for a stronger role of more traditional tax policy instruments, namely personal income
taxation, wealth taxation, capital or business taxation. A third approach emphasizes that the sheer
extent of investment required makes large-scale borrowing necessary and argues for a comprehensive
use of fiscal policy instruments, including coordination with monetary policy (see Pettifor 2019).

In our opinion, the first two approaches both have serious shortcomings: To increase public support
for carbon pricing policies, per-capita redistribution can ensure that low- and middle-income house-
holds are made better off on average. However, as the carbon price is mainly levied on heating fuels
in Switzerland, removing funds from the redistributive mechanisms and moving them into a “Climate
Fund” or a similar instrument will disproportionately hurt poorer households. Financing green invest-
ment through these kinds of taxes is thus politically risky and may cause a public backlash similar to
the “Gilets Jaunes” protests in France.

While traditional tax policies certainly need to play a role in the financing of a rapid decarbonization,
the kind of taxes matters. Federal income taxes are significantly more progressive than their equiva-
lents on the cantonal level. This may be beneficial in ensuring broad popular support. Furthermore,
imposing wealth, capital or inheritance taxes at the federal level reduces climate policy freeriding by
individual cantons. However, even if we were to raise taxes from all those sources, time pressure and
the steep decarbonization path indicate that these measures may neither be sufficiently large, nor
happen early enough. It is key that we do not tighten public expenditures for climate mitigation be-
cause measures to generate tax revenues fall short.

Therefore, while our proposals include measures to tax the historically most carbon-intensive lifestyles
(people with large incomes and large fortunes) through ordinary taxation, we do not make public in-
vestment and expenditure decisions conditional on these measures being implemented. In contrast,
we argue that the overhaul of our energy, production and transport systems likely requires credit-
financed investment. Many people frequently draw from the American experience during the New
Deal area to describe the level of effort necessary. Under Franklin D. Roosevelt, government spending
growth averaged 8% per year from 1933 to 1939 (Pettifor 2019). Even though Switzerland is currently
running large budget surpluses, our ability to decarbonize may depend on either our willingness to run
government budget deficits or to set up new institutions such as the public climate bank. This likely
requires new forms of coordination between monetary and fiscal authorities.

Monetary Policy and Climate Change

The Swiss National Bank has been a laggard rather than a leader on fossil fuel divestment, while e.g.
the Swedish Riksbank has already divested from fossil fuels. A new study by Bolton et al. (2020) shows
how climate change could potentially cause serious shocks in the financial markets. Both physical
shocks (because of climate damages) and transition shocks (because of abrupt policy changes to avert
climate change) can be the cause. The shocks then are likely to transmit to the real economy and seri-
ously constrain the ability of central banks to fulfill their mandate, even if this only consists of price
stability (Bolton et al. 2020):

e Supply shocks could potentially lead to stagflation-type effects, where monetary authorities
would lose their ability to conduct effective policy

e Since climate heating happens at a global scale, national authorities may not be able to appro-
priately react to imported supply shocks.

e [tisnotsure whether central banks would ever be able to hedge against coming fat-tail climate
risks (so-called “green swans”)
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The Swiss National Bank seems to be unaware about how its ability to conduct monetary policy would
change under such circumstances. Possible scenarios could involve supply shocks in other countries
(e.g. increases in food or commaodity prices because of climate related droughts or hazards), financial
shocks (a mortgage crisis because of a sudden decline in US coastal house prices) or any other climate
related scenario. If the SNB’s awareness of the problem does not change, the law has to be adjusted
to explicitly mandate the SNB to include these risks.

In terms of broader monetary policy maneuvering room, Switzerland is in a comfortable situation re-
garding its monetary policy. It is not on a de facto “gold standard” as the countries in the Eurozone,
who are not supported by a lender of last resort and thus need to rely on globalized financial markets
for capital (Pettifor 2019). This leaves the opportunity for significant monetary interventions in favor
of climate change mitigation. While we acknowledge that all such interventions come with their own
risks, some of them have been widely applied already.

Existing Climate-Related Policy Measures and
their Shortcoming

In Switzerland, there is already a CO2 law which comprises policies to curb carbon emissions. These
include measures to price emissions (e.g. levy on heating fuels, emissions trading system, taxes on
motor fuel which can also be considered CO2 taxes to some extent). Besides this strong focus on pric-
ing, Swiss climate policy uses regulations (e.g. vehicle fuel standards) and subsidies for renewable en-
ergy construction financed by a levy on electric power) and the buildings program (financed by part of
the CO2 levy on heating fuels).

In addition to the official government policy in the CO2 law, there are mainly four comprehensive de-
carbonization plans. However, like the official federal policy, none of these match the ambitions of the
2030 net zero target. They also stay firmly in the framework of the current policy. The four documents
are the following:

e Climate Master Plan (Climate Alliance)

e Cool Down 2040 Strategy (Green Liberal Party)

e Climate Marshall Plan (Socialist Party)

e Climate Plan (Green Party)

This section will briefly outline the three of the four proposals (the Climate Plan by the Green Party has
not been assessed as it has been published after the creation of this analysis) and point out significant
shortcomings in their approaches in contrast to the structural approach we urge for in this chapter.

Climate Master Plan (Climate Alliance)

The Climate alliance is an umbrella organization of Swiss environmental and development NGOs,
churches and labor unions. The report (Climate Alliance Switzerland 2016a) is the most detailed decar-
bonization strategy and is concerned with the following research question: “How far can domestic
greenhouse gas emissions be reduced by 2030, taking into account technical, ecological and economic
aspects, and what (political) measures can be taken to create the framework for the necessary trans-
formation?”

It concludes that the proposed measures could reduce territorial GHG emissions by 60% until 2030. It
is striking that even the report itself recognizes that the measures were insufficient to reach the target
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of 2 °C global warming already in 2016, and the target has to be considered a complete failure from
any global equity perspective. For global warming below 2 °C, a reduction of at least 60% in territorial
emissions would be necessary until 2030, globally. From an «Equal Cumulative per Capita Emissions»
perspective, net territorial emissions in Switzerland would have to be reduced to below zero before
2040. Under an equity principles method (Bretschger 2013), territorial emissions would have to be
reduced by 75% until 2030.

The proposed measures are hesitant and remain in a green growth framework (see section Taking a
Structural Approach to Analyze the Current Situation and Devise a Transformational Way Forward).
For road transport emissions e.g., the suggested reduction mainly stems from more efficient internal
combustion engine cars and more electric vehicles. Broader measures such as an increase in vehicle
occupancy rates, a shift in the modal split towards public transport or a reduction in passenger kilo-
meters travelled through technological measures, home office etc. play no or only a minor role.
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Figure 9-11 CO2 reductions through the characteristics catalog Climate Policy 2030 for passenger cars on the impact level

In the buildings sector, the document suggests tightening construction guidelines, increase the CO2
levy for heating fuels to CHF 240 and double the size of the buildings program from CHF 200 mio to
CHF 400 mio. Renewable heating systems should become mandatory for new houses if it is economi-
cally viable. Depending on the energy efficiency category GEAK/CECB/CECE, homeowners need to con-
struct a fund to make energy efficiency investments. The study further suggests efficiency contracting
and efficiency funds to secure further financial means to make buildings more energy efficient. While
the requirement for a building related energy investment fund is likely too slow to curb GHG emissions
from heating at the required pace, mandating renewable housing systems bear the potential for social
conflict if not supported by measures such as a climate bank.

In an additional report, (Climate Alliance Switzerland 2016b) also lays out measures to reduce imported
emissions as well as the effect of Swiss investments on the climate. The report suggests to include grey
emissions into efficiency standards, to introduce carbon levies on imported products with high emis-
sions and do more research, but also talks hesitantly about the need to reduce material consumption
(through “cultural change” toward sharing and unspecified changes in product liability and property
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rights, “circular economy”). A key point where the report hints at (without providing a detailed solu-
tion) is regulations in trade agreements. The measures regarding the financial sector include reduction
targets for institutional investors, a CO2 levy on capital income from non-renewable resources on the
swiss capital market. Furthermore, the law should be changed such that asset managers are not only
mandated to grant security, profitability and liquidity, but also climate compatibility.

Cool Down 2040 (Green Liberal Party)

The Green Liberal Party proposes a net zero target of domestic emissions by 2040. Its plan (Green
Liberal Party Switzerland 2019) includes measures to price emissions (taxes and trading systems), reg-
ulatory changes and technical measures (smart grid, smart traffic control etc.). While the net zero tar-
get of 2040 deserves some appreciation for being the most ambitious one of the three targets, it still
completely lacks the ambition required from a perspective of climate justice and global equity.

One important upside of the proposal is its inclusion of measures to promote rail, bike and pedestrian
traffic as an alternative to road travel, as well as measures to reduce distances travelled by cars and
lorries (f.ex. die Alpentransitborse/ La bourse du transit alpin/ La borsa dei transiti alpine or mobility
pricing). This would be an important step to reduce CO2 emissions and material consumption while
increasing quality of life. The strategy thereby breaks out of a pure green growth logic, as it implicitly
recognizes finite resources such as public space and infrastructure. The plan also includes measures to
tackle the destructive role of financial markets, namely transparency about climate risks in financial
products. Thereby, one of the most important blind spots of Swiss climate policy is brought into dis-
cussion. Furthermore, the shift to renewable construction materials such as wood, as well as stricter
spatial planning rules clearly reflect parts of the structural approach to climate policy we are promot-
ing.

The plan also wants to increase the share of carbon emissions covered by carbon prices. It lays out a
detailed price trajectory for motor fuels (beginning at CHF 110, increasing by CHF 10 every year). In the
beginning, GLP wants to use part of the revenue of the CO2 tax on fuels (up to 50%) instead of highly
progressive federal income taxes to finance green investment. As a study by Filippini and Heimsch
(2015) shows, fossil fuel price increases will affect Swiss people heterogeneously, depending on where
they live. People in rural areas have less opportunities to change their behavior to avoid these taxes.
Hence, they will be forced to pay a larger share of the green transition fund. In an Interview with SRF,
former GLP president Martin Bdumle was once quoted saying that he opposes climate policies where
“the very rich and the entrepreneurs will pay for the whole exercise again. The majority of the poorer
people pay no federal tax at all. You should not mix environmental policy too much with social policy”
(Washington 2019). In contrast, researchers such as Filippini warn of a referendum loss if rural people
are ignored. He calls for a 100% dividend redistribution to the population, differentiated between ur-
ban and rural areas.

Climate Marshall Plan (Socialist Party)

The Socialist Party’s “Climate Marshall Plan” (Socialist Party Switzerland 2010) proposes net zero ter-
ritorial greenhouse gas emissions by 2050 at the latest. This goal falls short of all climate justice re-
quirements and is completely insufficient also in comparison to the climate strike target, net zero by
2030. Despite its insufficient consideration for global climate justice, the Socialist Party proposal em-
phasizes a just transition within Switzerland. It acknowledges the need for additional public investment
expenditures and subsidies. In particular, the massive reinforcement of the buildings program should
be financed by highly progressive federal income taxation and value added taxes through the federal
budget. It also emphasizes the need for tenant protection and introduces an investment program of
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300 Mio. p.a., where only landlords who guarantee stable rental prices for the following 10 years are
eligible.

Overall, the plan remains firmly in a green growth framework. At the forefront is an investment offen-
sive in solar energy infrastructure (CHF 480 million p.a.), charging infrastructure (CHF 100 million p.a.)
and vehicle fleet electrification (CHF 200 million plus investments through climate bonds). The only
policy where it breaks out from a green growth narrative is the hesitant attempt to reduce or at least
freeze traffic: Car traffic is tackled by blocking the construction of new highways; to reduce air traffic,
the “Marshall Plan” wants to introduce a moratorium to increases of airport capacity and mandate
CO2 warnings on flight travel ads. To substitute flights, an expansion of rail connections to Europe is
emphasized. It is notable that while an increase in low carbon public transport is mentioned, the plan
does not suggest any changes in the overall composition of inland traffic towards more walking, biking
and trains.

In stark contrast to the “cool down 2040” strategy, the weakness of the Climate Marshall Plan is its
vagueness regarding CO2 levies. While a levy in the transport sector is mentioned several times, the
authors refrain from being specific about the level of the levy. The only indication they give is that it
“should be rolled out gradually” and “only be increased if targets are not met” While the suggested
100% equal per-capita redistribution of the revenues is more socially just than other uses, the Climate
Marshall Plan does not propose any measure for the compensation of those hardest hit by the policy
either.

Learning from Corona

The Role of Science in Times of Crisis

Epidemiologists and virologists are the most important advisers to governments all over the world as
the corona pandemic spreads. It almost seems as if science is finally listened to, being used to govern
for the good of humanity. No doubt, the corona pandemic requires state-of-the-art scientific
knowledge to be defeated. Some Asian countries have even shown that scientific knowledge coupled
with high-tech digital technology can be enough to track and contain the spread of the virus with only
little disruptions to economic and political life.

Can we draw an analogy from how science is harnessed for policy with regard to the climate crisis?
To an extent yes, but there are also important differences. Certainly, both are problems that affect all
of humanity and both do not know borders. Just like epidemiology and virology are fundamental to
understanding corona, climate science has been fundamental to understanding and anticipating the
climate crisis. Climate models have consistently shown to produce accurate projections since the 1970s
(Hausfather et al. 2020). However, unlike the case of the coronavirus, climate science coupled with
state-of-the-art technology alone is not enough to guide the world to a sustainable future. Effective
climate change mitigation requires first and foremost political economical changes, not just techno-
logical fixes. We also cannot simply let climate scientists and environmental engineers advise our gov-
ernments and hope that the science-technology-policy trio will do the job.

What Can we Learn from Corona?

The necessary structural changes that are hinted at in the section 1.3 tend to be understood by many
as utopian — not realistic — given the political realities, etc. In short, so-called “capitalist realism” - “the
widespread sense that not only is capitalism the only viable political and economic system, but also
that it is now impossible even to imagine a coherent alternative to it” (Fisher 2009, 2) - is in the way of
radical climate action. This belief has been entirely overturned only in the matter of days across the
Global North in the wake of the nascent Corona pandemic. Entire nation states have suspended social,
economic, and political “business-as-usual” to contain the spread of the virus (Brand and Hogelsberger
2020). Everything is suddenly possible what was always believed to be impossible, from the suspension
of capitalist markets, to the nationalization of entire industries (e.g. Spanish private hospitals), to the
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transition to a planned economy to ensure the supply of critical goods, to de facto unconditional basic
income payments. Corona has already taught us that when deemed socially necessary, state and soci-
ety can change everything in the matter of days. The list of things we allegedly cannot have but actually
canis endless and keeps growing day by day. Even more important is that the pandemic has also shown
how GHG emissions can be reduced effectively in a matter of weeks by - temporarily for now - retiring
entire infrastructures, production lines, and consumption practices. These reductions show that an-
other world is possible, where GHG emissions are reduced without the reliance on markets or emission
offsetting.

When the pandemic is over, the world will face several possible futures (Mair 2020). We could go back
to pre-Corona capitalist business-as-usual, or we could stay within a post-capitalist economy which will
likely have significant positive effects on climate mitigation and a functioning social system that was
ensured through a reconfigured state-society relationship that embraced principles of solidarity and
decoupled social well-being from capitalist markets and logics, all in order to contain the pandemic.
However, it is to be expected that Corona will usher in an unprecedented global economic recession
with massive amounts of public debt, unemployment, and worthless pension funds.

Rather than “wasting another crisis” (Aronoff et al. 2020), or missing a “historic opportunity”, as IEA
head Fatih Birol described it , this future post-Corona moment could be harnessed to maintain a post-
capitalist society and economy that keeps a functioning social system, resets all economic debt, further
strengthens the hopefully well-established care economy, builds on a solid base of publicly funded
green jobs (Aronoff et al. 2020) (see Policy 9.1 & 9.2) and does not return to capitalist markets so as to
keep GHG emissions in check (Brand and Hogelsberger 2020).

Moreover, a post-corona era may require recurring periods of social distancing and repeated rounds
of controlled contraction of economic activities to keep the virus in check. This situation offers a pos-
sibility to bring together policies of climate mitigation and policies of pandemic mitigation. Social sci-
entist Tilman Santarius and ecological economist Steffen Lange (2020) formulated it as follows: In
terms of economic policy, the pandemic requires a move beyond neoclassical and Keynesian thinking
in order to cope with the socioeconomic consequences of the crisis. If political measures to restrict
social contacts become necessary over a longer period of time, a transformation of the existing econ-
omy, which is dependent on economic cycles and growth, to a sustainable and crisis-resistant econ-
omy, a resilient economy, must be initiated.
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Green Investment in Good
Jobs

The rapid decarbonization of Switzerland will involve a radical transformation of the economic system,
at an unprecedented scale and speed. The policies presented in the CAP, if implemented as a block,
will promote a change in production methods (toward carbon efficiency), a shift in consumption pat-
terns (from carbon intensive to low-carbon products and services), and a decrease of overall material
consumption (hence also less production of goods). Some economic sectors will shrink or disappear,
while others will grow, and possibly the overall economic activity will decrease (measured as GDP).

In the long term, job losses in polluting sectors will be replaced by new jobs with shorter working times
and lower carbon footprints. However, in the short term, the balance between job losses and job cre-
ation might be negative, new jobs might be located in different regions and require different training
compared to the current fossil carbon-based economy. If left uncontrolled, these temporary imbal-
ances can have deep social consequences such as an increase in unemployment, poverty, and social
unrest. This needs to be avoided, and the state has the responsibility to guarantee the means to have
a decent life to everybody.

Policy 9.1: Public Program for Green Jobs
(ProGl)

Description

A Public Program for Green Jobs (ProGJ) will be created to cushion the social consequences of the
Corona crisis and the transition to a GHG-neutral economy. In the course of decarbonization, jobs will
inevitably be lost in emitting sectors, as these will have to shrink or even disappear completely.

The ProGJ should proactively take care of employees in the affected sectors and provide them with an
alternative in a sustainable area in advance. For this purpose, it can work together with the Regional
Employment Centers (RAV) and must take care of the creation of additional jobs in sustainable areas.

Example 1: The ProGJ, will create a program to advise and support all building owners who want to
retrofit their house/flat, install solar panels, replace heating systems or implement other renovations
that will decrease the energetic demand of their buildings. This program will assist building owners in
finding credit with the climate bank (see chapter Buildings and Spatial Development), information
about the different possible technical solutions, and bureaucratic paperwork. This service will be pro-
vided free of charge, or at a low price. This program will create jobs and offer training in an important
economic sector that will likely develop in the future, at the same time it will accelerate the improve-
ment in building efficiency, and the deployment of renewable energy sources, thus contributing to
achieve carbon neutrality.

Example 2: The ProGJ will create repairing centers spread throughout the country. These centers will
provide a public repairing service where electrical appliances, furniture, clothes etc. can be repaired at
an affordable price. Goods that break within the manufacturer’s warranty can be repaired in these
centers free of charge (manufacturers will be charged by the centers for the repair). Additionally, these
repairing centers could offer free use of tools, training in several activities, and could become commu-
nity centers where one can get help with various issues. These centers will have multiple functions,
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they will provide good jobs and professional training, and through their activity they will increase the
lifetime of objects, thus reducing their material footprint. One possible example of how these repair
centers could be organized is developed in Policy 9.2.

Example 3: The ProGJ will create a fleet of low-emission or electric public taxis that will provide public
transport in rural areas where the population density is too low for the conventional public transport
system. This will create job opportunities in marginal areas, improve the capacity of public transport,
and will decrease the dependency from cars.

Example 4: The ProGJ, in coordination with the Federal office for the Environment will create a pro-
gram to improve the biodiversity and the environmental quality in Switzerland (OECD 2017). The ProGJ
alone will not be able to reverse the trend in biodiversity loss and environmental degradation, addi-
tional policies will be necessary. However, the ProGJ will provide the workforce for the protection,
restoration and monitoring of biodiversity and environmental quality. There are countless projects that
could be implemented under such a program, and they could include the management of natural areas
that are also used for recreation. Especially in the urban context these green areas will also play a role
in the adaptation to higher Summer temperatures. When extending green areas in urban contexts,
such extension should not lead to gentrified environments (see chapter Buildings and Spatial Develop-
ment).

Example 5: The ProGJ, in coordination with agencies working in the caring economy (child care, care
of elderly, health care) will support an expanding care economy (see Policy 9.3) by facilitating the train-
ing of people who would like to work in the care economy, and help them find a job there. Women
and men who chose to take care of their children or parents at home will be able to claim their com-
pensation from the ProGJ who will be authorized by the state to treat reproductive care as a normal
part of the care economy.

Financing

With the implementation of the ProGlJ the public sector will take a larger role in the overall economy
of Switzerland, and it will provide enhanced services to the population. Therefore, the ProGJ will be
financed by the core budget of the state, it is possible that in the first phase the costs of the ProGJ will
be substantial, resulting in a government deficit. However, currently government spending is regulated
by the debt brake (FFA 2020). The debt brake essentially says that over an economic cycle, expendi-
tures cannot exceed revenues, in this way public debt cannot rise (in the long term). Switzerland’s
public debt brake poses a substantial limitation to achieve full funding of the ProGJ, and of the CAP’s
policy proposals in general. Therefore, we propose that public investments in mitigation and adapta-
tion spending for climate change are exempted from the public debt brake’s general expenditure rule.
Mitigation measures towards carbon neutrality shall not include any climate offsetting or otherwise
compensating schemes (e.g. outsourcing as described above).

Impact

The impact of the ProGJ on the GHG emissions will be indirect. By creating jobs in economic sectors
with low GHG footprint, the ProGJ will contribute to achieve a rapid transition to a GHG neutral econ-
omy.

Social Compatibility

The main goal of the ProGlJ is to ensure that the socio-economic transition envisioned by the CAP will
be just, equitable, and politically legitimate. The ProGJ should enable all people to find a job in a green
sector and keep the unemployment rate low.
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Questions and Uncertainties

There are many possible structures and tasks that could be adopted by the ProGJ. One important as-
pect will be to achieve a good coordination between the federal, cantonal and local activities of the
ProGlJ. It will also be important to monitor the activities and impact of the ProGJ to adapt its interven-
tions quickly to the changes in the economy.

Policy 9.2: Nationwide Network of Climate
Workshops

Description

Climate workshops provide equipment for loan, offer repair services and organize further training and
courses. They cover areas such as textile, wood and metal processing, IT and telecommunications con-
sulting and support. In this way, a new economy is created in the local area with the lowest possible
transport volumes and optimized use of equipment and expertise. Climate workshops are a focal point
in the development of a sustainable and climate-friendly everyday culture in the handling of goods and
materials. As the technologies of digital printing become more widespread, the range of possible ap-
plications is growing. For example, spare parts can be produced locally. Manufacturers of goods must
accordingly be obliged to publish appropriate instructions for all wearing parts of their products.

Climate workshops are part of public services and should be set up in all districts and villages. They
must be integrated as much as possible into the respective local communities, for example through
cooperation with neighborhood or village associations, with schools, technical colleges and universi-
ties, with scout organizations etc. Many of their individual services (e.g. repair services) may come at
some small costs (but without serving any profit interests). Nevertheless, it is clear that they need
financial support from the public sector.

Impact

Climate workshops support households, municipalities, neighborhoods, special purpose associations,
clubs, SMEs, etc. in ecological adaptation processes and in sustainable everyday life and habitat design.
The efforts of people and various organizations are given a collective framework to support them and
improve their efficiency. Climate workshops strengthen the relevant skills and ensure their rapid dis-
semination. At the same time, climate workshops are a focus project for new, sustainable forms of
economic activity, e.g. the broad use of additive manufacturing (3-D printing) to promote the sustain-
able use of goods, machines and installations.

They can also act as a catalyst for a practice-based, sustainable reorientation of schools and other
educational institutions by working closely with them.

Funding

It is estimated that 3000 Climate workshops will be required in Switzerland in a full implementation
(for comparison: there are about 10'000 kindergartens and primary schools in Switzerland). If one es-
timates 7 jobs per workshop, this results in about 20,000 full-time jobs, which requires about CHF 2
billion per year. If the same amount is used for rooms, materials, machines, etc., the total cost is CHF
4 billion. With an estimated income from services of CHF 1 billion, this leaves CHF 3 billion annually,
which must be provided by the public sector.

This funding requirement is to be financed primarily by a climate tax on financial assets (see Policy 9.9).
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Compatibility with Social Objectives

Climate workshops redesign everyday life and consumer behavior into a jointly borne task, during
which many new forms of quality of life rapidly emerge. The creation of around 20,000 new jobs makes
it possible to give many people a new professional perspective. At the same time, craft qualifications
are supported and upgraded. For example, new career prospects can be opened up for employees in
car repair shops. There are around 5200 car workshops in Switzerland, of which around 4000 garages
with 39,000 employees are organized in the Swiss Association of Motor Trades and Crafts (AGVS).

Questions and Uncertainties

The establishment of a sufficient number of climate workshops requires the efforts of a wide range of
actors to be brought together. Those include existing institutions such as repair cafés, professional
associations and trade unions, neighborhood associations, educational institutions, trade associations,
local authorities, etc. If this succeeds, it will be possible to advance a new way of how everyday life is
organized in the sense of a solidarity-based way of life. It is important that the experience gained dur-
ing the construction process is continuously evaluated and that there is the political will to overcome
obstacles and difficulties.
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Social Economy

Introduction

The climate emergency demands for “rapid, far-reaching and unprecedented changes in all aspects of
society” (IPCC 2018). Accepting the scientific consensus also means to accept that small, individual
changes will just not make it, but a structural redefinition of our economic system is inevitable if we
truly want to limit climate change. We therefore need to envision a new economic model based on the
reassurance that our labor is able to generate communal welfare without the necessity of ever-ex-
panding material throughput. At the core of any climate policy adhering to a just transition must lie a
plan to redistribute the wealth and fruits of societal production and reproduction equitably: a social
economy.

This involves a shift of economic reason away from profit creation towards social welfare and commu-
nity wealth. This also means changing the way we rationalize economic growth, instead of focusing on
GDP a Genuine Progress Indicator needs to account for sustainable human and environmental well-
being (The Green New Deal for Europe 2019, see more in policy 9.6). A comprehensive change in pro-
duction and consumption schemes must be centered on green jobs providing a better living and caring
for community goods. At the same time, shifting production away from carbon intensive to low-carbon
jobs achieves more than just CO2 reductions - care and education provide necessary means for com-
munity development, allow for stronger societal bonds and must be thought more broadly. Commu-
nity care involves jobs in sports, play, culture, ecosystem repair, kindergartens and public leisure, to
name just a few. Providing a job guarantee and collectivizing reproductive work can contribute to close
gender imbalances and is effectively enhancing quality of life. At the same time this incentivizes more
sustainable living habits as it opens up quality time through a general reduction in overall working
hours with full wage compensation.

A Green Transition is a Just Transition.

Decarbonizing our economy means moving from profit-oriented towards communal welfare- oriented
modes of production. Our goal is to build an economy which prioritizes not material growth as the sole
denominator for societal development, but for an economy in which the wellbeing of people and our
environment is pivotal in the question of how we organize our societies. The past decades have been
predominantly focused on a radical privatization of public services, including healthcare, education,
housing and pensions. However, having the climate crises in mind we will have to relearn public par-
ticipation throughout our economic organization. This means to enhance workers’ rights not only in
the way labor is accounted for, but also in what ways we are using our collective ability to work and
what we are producing. A just transition does not only mean to provide green jobs, it also means to
provide meaningful jobs.

Policy 9.3: Working Time Reduction (WTR)

Description

We aim for WTR in a post-growth economy, which allows us to reduce working hours while redistrib-
uting the work more evenly on the workforce, thus giving people jobs who may have lost a job during
the transition to a decarbonized economy.

The number of full-time weekly working hours is gradually reduced from 41 hours (FSO 2020b) to e.g.
30 hours per week in the next 2 years, and to 24 hours per week until 2030. The working week is
reduced to four working days (the standard week lasts from Monday to Thursday) immediately.
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Working time reduction is a crucial measure to redistribute the productivity gains of the economy to
the workers by compensating (fully or partially) less working time with higher wages, and to ensure
that all workers have a secure working place in a post-growth economy (Kallis 2017)(Kallis 2017). His-
torically working time reduction has been a central demand of the labor movement and poses several
impactful positive effects on the ecological, care-economical and the social realm.

An important policy goal of the WTR should be to set free time to enable people, households and
communities to pursue non-paid (not commodified and potentially low carbon) activities and to regain
autonomy over their immediate environment and community life. Hence WTR must actively ensure
that the increasing leisure time is not used for more (and potentially high carbon) consumption (Kallis
2017; Gorz 1991). This will be achieved through the GHG pricing and the respective border adjustment
(see Policy 1.2 and Policy 1.3).

Types of Working Time Reduction

A reduction in the hours a person works through their life can be achieved in several different ways.
Not all measures are equally effective in terms of gender and social equality as well as ecology. Several
of the presented measures can be combined. A shorter working week could be combined with a
shorter workday. Often the amount of labor is measured in working hours per week or year. A WTR
measure could also consist of a reduction in the total working hours per worker during a week, year or
a whole life, which would make the current labor policies more flexible. A shorter working week has
been a demand for a long time from different interest groups. A shorter working week could result in
a three-day weekend for the whole population or workers could choose, on which days they work.
Some of an enterprise’s workers could work from Monday to Thursday and the others from Tuesday
to Friday.

A different approach would be to reduce the length of the workday. The standard eight-hour workday
would be reduced to a shorter workday. There have been experiments in Swedish companies intro-
ducing a six-hour workday (De Spiegelaere and Piasna 2017).

Another measure could delay the entrance of the labor market by extending the period spent in edu-
cation. Alternatively, the retirement age could be lowered. This reduces the overall working years of a
person.

A lowering of the retirement age would counter the current trend increasing the retirement age
(Finnish Centre for Pensions 2107). Workers could also have the possibility to take sabbaticals with the
guarantee to return to their workplace after the sabbatical.

Financing

The WTR is financed through the tax on large assets which is in effect a redistribution of the produc-
tivity gains back to the workers (see Policy 9.9).

Impact

The positive impact of shorter working hours is the use of less energy and therefore carbon emissions.
When workers do work for a shorter time period the output of the whole economic system can be
substantially reduced. According to Nassén and Larsson (2015) a reduction of working hours to 21
hours would reduce carbon emissions by 41%. However, Nassén and Larsson (2015) do assume a par-
allel reduction of income which shall not be assumed since this goes contrary to the principle of climate
justice. Its social compatibility will be further discussed in the respective section. On the other hand,
more working hours translates into more consumption and studies report on a direct link between
(very) long working hours and carbon-intensive consumption. The reverse is not necessarily true but
depends on what happens with the freed leisure time (Dengler and Strunk 2018).

309



Economic and Political Structures

Working time reduction can have other positive effects. Continuing productivity gains will reduce
wages to a lesser extent than working hours. Hence, people will work less with a partial compensation
of wages. In other words, people will have more leisure time and can do all the things they normally
do not have time for. Their purchasing power will also decrease, although to a lesser extent. Since the
goal is not to spend more free time to consume more, a small reduction in purchasing power can be
justified (with exception in low paid jobs where workers cannot afford any wage cut).

Some parts of the additional leisure time may be used for less carbon-intensive ways of commuting.
Furthermore, carbon emissions of commuting will be reduced by 20% since workers only have to com-
mute on four days per week.

Social Compatibility

A reduction of income with the same ratio through all income levels would be antisocial. Not all people
contribute equally to the overall carbon emissions (Chitnis et al. 2014). The shortening of working
hours poses a unique chance to create a more just society. While the average income needs to drop
to ensure mitigation of carbon emissions, it can be done in a way that leaves a larger part of the cake
to the working class. It is possible to extend the income of the working class, while reducing carbon
emissions. This would require a redistribution of wealth from the wealthy, big-polluters to the lower-
income classes of society. It is essentially a shift from capital to labor (Kallis et al. 2013) - a shortening
of surplus labor. There exists a wide range of options to redistribute wealth: A maximum and a mini-
mum wage should be introduced and the tax on large assets (Policy 9.9). These measures would reduce
carbon emissions and fight income inequality at the same time.

WTR should avoid creating a "dual society" (Gorz 1991) of highly productive professional workers
(whose high productivity can be translated into reduced working time with equal pay, e.g. people
working in the banking and finance sector) and low-skilled low-pay jobs in the service industry (e.g. the
care or gastronomy sectors). Rather, WTR should be designed to reduce the proliferation of low pay
precarious service jobs by decreasing the demand for such jobs. A WTR policy will increase the effective
wages in the care and service jobs sector (since less working hours will be at least partly compensated
with higher wages). Moreover, the market for some service jobs will increase (care jobs) while for
others it will decrease. Most of those exist because working people do not have enough leisure time
to organize their lives in their free time (Gorz 1991).

Questions and Uncertainties

The choice of the right amount of WTR in hours per week cannot be calculated with technical precision.
We cannot know how productivity will develop in a world with WTR. Any decision about the right
amount of WTR is at least initially a political decision, not a technical one (Gorz 1991).

Policy 9.4: Strengthening the Care Economy

Description

The care economy is a relatively low-carbon economy and should replace some of the other (carbon-
intensive) sectors in the economy as an important job and wage-earning market.

The care economy (caring for children at home and in day-nurseries/Kindergartens/Schools, caring for
elderly at home or in retirement homes, caring for sick people in hospitals) will be expanded and low-
paid jobs or unpaid reproductive work at home will be paid good wages. Those who will want to work
in the care economy will be given a job guarantee.
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Childcare will be recognized as a full-time job, entitling each parent up to 12 months’ pay of a Swiss
average salary by the state or, if they choose to work otherwise, free child care in a day-nursery. The
state will thus pay in total up to 24 months of childcare. Single parents are entitled to 24 months of
childcare.

Mothers and fathers can choose if they want to take care of their children and be paid by the state, or
rely on free childcare and work in a job (paid by the employer). The time spent to reintegrate into the
job market after giving birth (or for fathers after taking care of children at home) is compensated by
the state at the amount of at least half the average Swiss salary, potentially more (it should not be less
than the effective minimum wage and/or standard of living in Switzerland).

Financing

Higher wages in the care economy, more jobs in the care economy, and full recognition of reproductive
care will incur costs on society through taxes on consumption of goods and services which will become
more expensive. On the other hand, care services (day-nurseries, kindergartens, elderly care, health
care) will become cheaper or free, compensating partly for higher costs of living.

Impact

Strengthening the care economy will have socially positive impacts by contributing to gender equality
(Dengler and Strunk 2018), and environmentally positive impacts by contributing to less societal con-
sumption of high-carbon goods and services (degrowth of carbon intensive goods and services) and to
more consumption of care services (growth of low-carbon economic activities).

Socially and environmentally, paying higher wages and expanding the job market for care of children,
elderly and sick will provide a strong labor market of low-carbon jobs that are needed to compensate
for job reductions in the high-carbon labor markets that will shrink due to the CAP. Upgrading of jobs
in the care economy and expanding it will contribute to less societal consumption of high-carbon goods
and services as these will be taxed to finance the upgrade of jobs in the care economy.

A full recognition of reproductive care as part of normal economic activities will further reduce gender
imbalances in present and future income. All sexes can be caretakers at home, entitled to full pay or
compensation. In terms of climate mitigation, it will also contribute to less consumption overall since
such a recognition will be financed through societal consumptive activities. This will help reduce the
GHG footprint.

Social Compatibility

We expect only positive social effects.

Policy 9.5: Foundations and Cooperatives
Replace Corporations

Description

The legal form of corporations and stock-companies depends on economic growth and on the exter-
nalization of environmental costs (Binswanger 2019). Corporations and especially listed stock-corpo-
rations are not only forced to generate revenue to satisfy their shareholders with dividend payments,
but the basic interest of shareholders is growing share value, hence shareholders will push for
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economic growth. Typically, salary structures and management bonuses are linked to the share value
and create further incentives to grow, whatever the societal costs may be. If shares of a company are
traded on the stock exchange, there is constant pressure to maximize shareholder value. If manage-
ment chooses to pursue other goals and forego some profit opportunities, they risk lowering the value
of the shares. In this case, there is an incentive for investors to buy this company at a low price, change
the management and maximize shareholder value again. This will increase the stock price again and
the investors can sell the shares at a higher price and make a handsome profit (H.-C. Binswanger 2009).

Therefore, foundations and cooperatives should become much more widespread legal forms for new
and existing companies. These legal forms are less under pressure to grow.

Legally, it is rather easy to become a cooperative. In general, cooperatives have easy access to debt
capital. Unfortunately, the cooperative form is not well present in business research and in business
news. The conditions, pros and cons of foundations and cooperatives have to become more widely
discussed.

In order to foster foundations and cooperatives, and the conversion from stock and other corporations
the following measures need to be taken: Establish an office of free legal advice in each language part
of Switzerland for new foundations and cooperatives and conversions. Provide support for courses to
establish business consulting and support the establishment of a national association that represents
the interests in the public and political arenas. There are cooperative sectors such as renewable energy
that need some financial and organizational support to professionalize.

Switzerland is a country with a long and deeply rooted tradition of cooperatives. This is a medium-term
system change measure. Nevertheless, new frameworks and incentives should start immediately.

Financing

This could be done at low costs, and money that is spent on conventional business research, business
development and location promotion could be redirected, hence the measure could be financially neu-
tral.

Impact

As this is only one factor that makes our actual economy dependent on growth, we cannot expect
wonders and it would be very difficult to quantify the impact.

This system change measure is consistent with the increase in social and non-profit enterprises and
with the aim of younger people to engage in their daily work and not work in very hierarchical and top-
down corporations.

Social Compatibility

This is supposed to affect society at large. All the pros and cons of a post-growth society apply.

Questions and Uncertainties

Within the industry sector we propose three measures that trigger among others sufficiency: the mor-
atorium for new buildings and infrastructure, the CO2-levy and this measure to slow down the inherent
growth aspiration of corporations.

However, it is hard to predict how these measures initiate a system change into a more sustainable
way our system works.
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Policy 9.6: Replacement of GDP by
Sustainable Development Index (SDI)

Description

Switzerland is playing a major role in the development and establishment of the Sustainable Develop-
ment Index (SDI), as proposed by Jason Hickel (Hickel 2020). The SDI is based on five indicators (edu-
cation, life expectancy, income, CO2 emissions, material footprint) to combine the strength of the Hu-
man Development Index with a focus on ecological sustainability, yielding an indicator of strong socio-
ecological sustainability that measures nations’ ecological efficiency in delivering human development.
To this end, Switzerland is setting up an internationally oriented foundation and financing it with CHF
5 million annually. It invites all those institutions, organizations and public bodies to join in these ef-
forts, provided that they are committed to the priority of the SDI over purely economic goals and
measurement methods. The aim is to establish the new indicator as an internationally authoritative
measure of quality of life and prosperity.

Effects

The gross domestic product (GDP) is a purely monetary quantity that is completely blind to ecological
and social conditions. It encourages a dogmatic fixation on monetary economic growth. In addition,
GDP ignores inactivity and its conditions as well as voluntary work, thus promoting the marginalization
of the care economy. GDP also has a considerable tax impact. By definition, a recession occurs when
GDP falls in two subsequent quarters. It is taken for granted that this is bad and should be prevented
by all means.

By replacing GDP with an SDI-based indicator, we can finally start assessing the state of the economy
in a more appropriate way, which should give tailwind to everyone interested in positive environmen-
tal change in the realization of the SDI-compatible economy.

The very fact that Switzerland is committed to the development of such a standard encourages debate
and creates a global reference point for movements, NGOs and progressive politics.

Funding

Five million francs per year from the confederation's general financial resources.

Compatibility with Social Objectives

Since the SDI also includes many social objectives, a social orientation of politics and economy is pro-
moted.
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Boosting Democracy

Introduction

What we need is not so much a concept of how democracy ideally would work (something we possibly
will never be sure about). Right now, it is more about how to democratically launch successful trans-
formational processes of economic, infrastructural and social systems. We therefore call such a de-
mocracy transformational. A transformational democracy can be conceived as a society that learns
quickly.

We have to realize that the current political institutions will not do the work on their own. They are far
too dependent on the driving forces and power structures of capitalism. This transformation of de-
mocracy must occur in every part of life, needs to come from a grassroots level and be inspired by
decentral organization and democratic experimentation. of social movements.

Transformational democracy must strengthen the following six development trajectories:

1. A key element is the democratic engagement of people in social movements, NGOs, at their
working place, in their neighborhoods or professional milieus. This engagement must be en-
couraged, and it must be promising by being effective, fruitful, and by granting strong personal
experience. Today, such an engagement is often very limited in its outcome, and often highly
frustrating. This must dramatically change. We need to put power to the people. This means
also that engaged people get offered both time and material support for their engagement

2. Economic decision-making must be democratized. This can be achieved on a great variety of
levels: goods and services should only be permitted if they harm the environment as little as
possible; goods and services should be should no longer be used for the maximization of profit;
societies need strong economic actors who are not bound to profit-making; private enterprises
must be socialized; any information of public interest must be publicly accessible; work and
especially care-work must be upgraded and revaluated, and so on.

3. Collaboration must replace competition as the driving force of development. We must per-
ceive our social and economic activities as part of commons. For instance, patents should
therefore generally be open source.

4. Transformational Democracy must be capable of speeding up both decision-making and im-
plementation of everything capable to reduce carbon emissions.

5. The transformation processes need a clear orientation: We want to assure basic conditions for
a good life to everyone on this planet - in a sustainable economic and social framework.

6. Finally, the exorbitant amounts of financial wealth accumulated in neoliberal capitalism create
a tremendous space of speculation on financial markets —a speculation constantly threatening
economic and social stability. Furthermore, these assets were built on unsustainable and ex-
tractive capitalism. Redistributing these assets “back” into society is not just a question of jus-
tice, but an indispensable task for assuring the material bases for democracy.

The following paragraphs describe concrete policies for strengthening democracy and making it a
transformational one.
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Policy 9.7: Financing the Initial Phase of a
World Climate Forum

On a worldwide level, movements and forms of a transformational democracy are as needed as on
local or regional levels. The globalization-critical movement had developed the form of the World So-
cial Forums WSF. However, to avoid any splitting these Forums worked under the self-limitation of not
taking decisions and calling for action. This limitation must be surmounted, even if there could be dis-
agreements and even splits. But the emergency of global warming demands for global policies and
global action.

A World Climate Forum must have a new start and should not be tracked by the still existing WSF It
needs a fresh start, triggered by climate movements and movements for climate justice all over the
world.

If a sufficiently representative group is formed that wishes to initiate a World Climate Forum, the con-
federation will contribute CHF 10 mio to the costs of the initial three-year phase. This applies regard-
less of the countries where the preparatory work and implementation take place.

This demand can also be addressed to other state bodies (like cities or cantons).

Financing

The costs may be CHF 10 mio per year, financed by the federation.

Impact

Global movements and global forms of transformational democracy are absolutely crucial for a suc-
cessful climate policy. We can deal with the climate crisis only on a global level. A powerful World
Climate Forum could become a decisive means of organizing and empowering such global movements.

Social Compatibility

We see no problems.

Policy 9.8: New Concept of Ownership

A new concept of ownership should be established, according to which 1) private property of social
relevance may only be used to the extent that it does not cause any damage to the general public, in
particular with regard to environmental protection and climate warming, and 2) private property of
social relevance must be made available to the general public if this is necessary from a superordinate
perspective (e.g. because of urgent ecological and social concerns) (e.g. house roofs that must be made
usable for solar energy use).
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Policy 9.9: Climate-Protection Tax on Large
Assets and the Establishment of Capital
Controls

Description

As mentioned above, redistributing quite an important part of the fortunes accumulated within the
last decades in the hands of a very small minority of ultra-rich people is not just a question of justice,
but an indispensable task for assuring the material bases for a powerful democracy and an effective
climate policy. One concrete measure to do so is a tax on large financial assets.

The confederation levies a climate asset tax of 20% on all asset shares above one million francs per
household. This does not include owner-occupied property and tangible assets that are in daily use.
Half of the revenue from this tax is to be used in the countries of the Global South for climate protec-
tion projects, e.g. sustainable energy supply, and prevent damage attributable to climate change. The
other half will be used for climate policy measures in Switzerland.

In order to prevent the tax from being evaded, the time for the collection of the relevant assets is set
in such a way that no deduction of assets abroad is possible and a capital movement control is intro-
duced to prevent the subsequent deduction of taxable assets. Banking secrecy must also be completely
lifted with respect to the tax authorities in Switzerland.

Financing

The demanded taxes provide the federation with the necessary financial resources to be able to pursue
an effective climate policy both within the country and on a global level. Financial burdens, on the
other hand, are very limited and minimal in comparison to the revenue (new federal staff required in
the tax area).

Impact

The tax provides a socially responsible fundraising for climate policy, especially for the balancing of
resources in favor of the Global South.

Social Compatibility

A climate asset tax is a central component of climate justice. It taps social wealth where it has been
increasingly concentrated in recent decades. It takes into account the fact that both global warming
and the growing inequality in wealth distribution have increased massively over the same period. The
tax also increases the acceptance of many other measures such as incentive levies urging the popula-
tion to change everyday habits and consumption patterns, and partially resigning from especially
harmful consumption (like flying, driving SUVs or eating a steak every day).

Questions and Uncertainties

It is necessary to examine which form of collection is appropriate to ensure that the tax is levied in
such a way as to maximize the yield of the tax without creating negative side effects. Two possible
variants are:
e A one-off levy. In order to prevent taxpayers from having to sell all of their securities in large
guantities during the same period, which could cause their prices to fall significantly, a transfer
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of securities is negotiated with the tax authorities. All assets must be disclosed to the author-
ities and a bundle of securities must be transferred to the confederation with the same level
of risk as the total assets.

e An annual tax of, for example, 2% of the assets for 10 years. In this variant, it is particularly
important to use capital controls to prevent taxable capital shares being created outside the
country.

Policy 9.10: Abolition of Lump-Sum Taxation

Description

Switzerland is well placed to meet the challenges presented by the rapid decarbonization of the econ-
omy. Thanks to the large GDP, Switzerland can afford to have the 13th highest per-capita government
spending among OECD countries (OECD 2020), maintaining a low tax pressure on citizens and busi-
nesses operating in the country (FDFA 2020). However, the financial virtuosity of Switzerland is partly
based on its status as a tax haven. In particular Switzerland used to offer advantageous terms to foreign
corporations, and because of that Switzerland was placed on the grey list of the European Union. This
changed with the tax reform, the approved in May 2019 (FDF 2020a), that resulted in the removal of
Switzerland from the EU’s grey list (European Commission 2020). However, Switzerland continues to
have a reduced taxation regime for foreign wealthy individuals. In 2018, 4557 people profited from the
lump-sum taxation and paid a total of 821 million CHF. While some cantons abolished this tax, so far
the Federal Council rejected the abolition of expenditure-based taxation for economic reasons (FDF
2020b). We therefore propose the abolition of the lump-sum taxation on the federal level.

Financing

Assuming the worst-case scenario in which all beneficiaries of the lump-sum taxation will move their
fiscal residence abroad, the abolishment of the sum-lump tax will result in ~CHF 800 mio of missing
revenues each year.

Impact

This policy will not have a direct impact on GHG emissions but has important consequences for regard-
ing the aspect of climate justice. The money collected by this measure will be used to fund climate
friendly projects and mitigation measures.

Social Compatibility

Historically, the Swiss fiscal regime contributed to international tax avoidance, and to increased profits
for foreign corporations and wealthy individuals with fiscal residence in the country. Switzerland ben-
efited from additional fiscal revenues that are not available to other countries, these resources would
be extremely valuable to finance environmental and social public investments in other countries. The
abolition of tax havens and international tax avoidance is an important goal to ensure climate ju