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Introduction 

Le défi 
En 2015, la Suisse, tout comme la plupart des pays du monde, a signé l’Accord de Paris, qui oblige les 
parties contractantes à limiter le réchauffement climatique à un niveau nettement inférieur à 2 °C par 
rapport à l’époque préindustrielle (1850), tout en poursuivant leurs efforts pour le limiter à 1,5 °C. Le 
rapport spécial du GIEC de 2018 a clairement insisté sur l’importance cruciale que revêt la cible d’1,5 
°C si nous souhaitons éviter une boucle de rétroaction sans fin qui rendrait le réchauffement de la 
planète hors de contrôle. Néanmoins, en l’état actuel, nous nous dirigeons vers un réchauffement de 
4 °C, voire plus, ce qui aurait des conséquences dramatiques : famines, pénuries d’eau, tempêtes et 
feux de forêts plus puissants et plus fréquents, luttes pour les ressources toujours plus limitées, mon-
tée des eaux et bien d’autres catastrophes environnementales. 

(Le chapitre «Résumé» est une traduction.) 



Résumé    
 

4 
 

  
En août 2019, le Conseil fédéral s’est fixé comme objectif de réduire à zéro les émissions nettes de 
carbone de la Suisse d’ici 2050, ce qui, d’une part, est insuffisant et, de l’autre, va totalement à l’en-
contre de la réalité scientifique. En effet, il est illusoire de penser que nous pourrons tenir notre budget 
carbone en poursuivant cet objectif. 
  
D’après les calculs du GIEC, établis fin 2017, l’atmosphère ne peut absorber plus de 420 Gt de CO2eq 
si nous voulons nous garantir 66 % de chance de limiter le réchauffement à 1,5 °C. Or, étant donné que 
quelque 42 Gt de CO2eq sont émises chaque année à travers le monde, ce budget devrait être totale-
ment épuisé en moins de huit ans, soit d’ici 2020. Une réduction linéaire des GES à compter de cette 
année signifierait donc des émissions nettes mondiales à zéro d’ici jusqu’en 2035.  
Sachant que les nations les plus riches endossent davantage de responsabilité historique et disposent 
de capacités financières plus importantes, elles doivent mener une décarbonation plus rapide, mais 
aussi soutenir financièrement les nations plus pauvres dans cette voie. Partant, un pays tel que la 
Suisse doit aboutir à un taux zéro d’émissions nettes de GES au plus tard d’ici 2030. Le graphique 1 
permet de représenter visuellement ce défi. Il compare les mesures actuelles de réduction des émis-
sions avec l’objectif suisse “zéro émissions nettes” à l’horizon 2050 ainsi qu’avec l’objectif primordial 
de réduction des émissions à zéro d’ici 2030. 

 
Figure 0-1 Divers scénarios "net zéro" pour les émissions de GES de la Suisse basées sur la consommation 

Qu’est-ce que le CAP ? 
Le plan d’action climatique (CAP) est un projet en cours visant à trouver une solution à la crise clima-
tique actuelle et à mettre sur pied une vision commune pour la société de demain. Il ne se veut pas 
parfait. En effet, nous avons essayé d’être les plus complets possible, mais le CAP admet toutefois un 
certain degré de redondance ou de légères contradictions entre certaines mesures. Cependant, les 
mesures les plus importantes ont été largement peaufinées. 
Nous analysons une large palette de mesures possibles. En revanche, il convient d’étudier plus en pro-
fondeur quelle combinaison de mesures serait la plus appropriée au niveau de ses conséquences et de 
sa mise en œuvre au sein de la société. En outre, il se peut que nous soyons passés à côté de très 
bonnes mesures. L’objectif, à savoir un réchauffement limité à 1,5 degré et un taux d’émissions nettes 
à zéro d’ici 2030 en Suisse, n’est pas négociable. Néanmoins, nous sommes prêts à discuter des moyens 
pour y parvenir. Nous ne pouvons simplement pas nous permettre de prendre trop de temps. Certaines 
mesures reprises dans le CAP peuvent être mises en œuvre dès 2021 : il est impératif qu’elles le soient. 
  
Le CAP est conçu pour les citoyens. Nous souhaitons embarquer l’ensemble de la société dans notre 
voyage, afin d’œuvrer ensemble à la meilleure solution. Les divers acteurs des secteurs émetteurs, les 
entités politiques et les citoyens sont invités à commenter ce plan, à proposer de nouvelles mesures 
et à rejoindre notre projet : mettre en œuvre une transition climatique juste et à la hauteur de nos 
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ambitions. C’est pourquoi nous sommes également ouverts aux critiques, tant qu’elles restent cons-
tructives, afin que nous puissions avancer ensemble et non nous perdre dans des conflits idéologiques. 
Nous sommes ouverts à toute proposition et amélioration. 

L’objectif du CAP  
Nombreux sont ceux qui ont remis en question la possibilité d’atteindre l’objectif de “zéro émissions 
nettes” d’ici 2030, voire ont qualifié cet objectif d’irréaliste et de dangereux. Le CAP entend répondre 
à ces critiques. Il présente des solutions viables, réalistes techniquement et justes socialement. 
Depuis les toutes premières manifestations de jeunes pour le climat, les élèves ont régulièrement fait 
l’objet de critiques : on leur reproche d’exiger une forme de sécurité pour l’avenir sans qu’ils n’élabo-
rent eux-mêmes de solutions pour répondre à cette crise. Pour les organismes politiques, qui ne sont 
pas parvenus à apporter de solution satisfaisante à la problématique après trente ans de négociations, 
passer cette tâche aux étudiants est un aveu d’échec. Nous, étudiants, n’avions donc d’autre choix que 
de mettre en avant les mesures que le parlement suisse aurait dû prendre il y a longtemps, bien avant 
la naissance de ces jeunes. 
Notre plan prouve qu’en utilisant les technologies actuelles au sein d’une structure démocratique, il 
est possible d’arriver à un taux zéro d’émissions nettes d’ici 2030. 

Qui a rédigé le CAP ? 
Le Climate Action Plan (CAP, Plan d'action climatique) a été rédigé conjointement par de jeunes gré-
vistes pour le climat, des scientifiques et des experts issus de différents secteurs, avec un budget de 0 
CHF. Tous les experts ont donné gratuitement de leur temps et ont contribué au CAP à hauteur de 
leurs moyens. Les recommandations sont axées autour de douze groupes de travail thématiques. Ainsi, 
ce plan est, à tous les niveaux, un projet collaboratif impliquant des dizaines de personnes. C’est pour-
quoi nous considérons son contenu et sa forme parfois hétérogènes comme une force plutôt qu’une 
faiblesse. 

Comment appréhender ce plan 
Le plan CAP complet compte plus de 300 pages réparties sur 12 chapitres reprenant 138 mesures po-
litiques. Le résumé (Executive Summary) est censé fournir un bon aperçu de son contenu tout en res-
tant général. Les lecteurs intéressés sont ensuite libres de se pencher plus en détail sur certains points 
ou chapitres. Le résumé ne reprend pas les sources pour des questions de lisibilité et de clarté. Le CAP 
détaillé, qui reprend les sources extérieures utilisées, doit être considéré comme la source du résumé. 
Pour accéder au plan complet, rendez-vous sur www.climateactionplan.ch.  

Le projet ne s’arrête pas là  
Il convient que le plus de citoyens possible prennent part aux discussions sur le CAP (par exemple, les 
Assemblées pour le climat). Nous espérons retirer de nombreuses idées de ces discussions construc-
tives, des idées qui pourront nourrir nos réflexions et se concrétiser par la suite. Il est important pour 
nous que les citoyens actifs dans les secteurs où des changements sont nécessaires soient inclus dans 
les discussions. Nous envisageons déjà de publier une deuxième version du CAP, fondée sur celle-ci. 
Cette nouvelle version devra inclure les remarques de la population ainsi que les nouvelles idées évo-
quées. Ensemble, nous espérons produire une nouvelle version largement acceptée du grand public, 
plus précise et plus visionnaire encore afin de surmonter la crise climatique et d’assurer l’avenir que 
nous souhaitons tous 
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Liste de contributeurs.trices  
La liste qui suit reprend toutes les personnes qui ont contribué de manière active à la rédaction de ce 
plan. Le fait de citer leur nom ainsi que celui de leur organisation ou institution n’implique pas direc-
tement qu’ils soutiennent le contenu politique du plan mais révèle le socle de références et l’expertise 
sur lesquelles se base le plan. 
 
Nous tenons à remercier du fond du cœur tous ceux qui ont sacrifié leur temps précieux pour réaliser 
ce projet. 
 
Table 0-1 Liste de contributeurs.trices 

Nom  Association Groupe de travail 

Christian Huggel Prof. Glaciology and  
Geomorphodynamics 

Department of Geography, 
University of Zurich 

L’adaptation 

Nicolay Sylvain PhD in Physics 
 

L’adaptation 

Felix Küchler Medical Doctor Maternité Désirée L’adaptation, Agriculture  

Daniel Bretscher Eidg. Dipl. Biology  
 

Agriculture 

Sonja Keel PhD in Biology 
 

Agriculture 

Daniel Langmeier BSc Agricultural Studies /  
MA Development Studies 

Biovision Agriculture 

Miriam Leimgruber MSc Agricultural Sciences Soil Resources research 
group, ETH Zurich 

Agriculture 

Silva Lieberherr MSc in Agricultural Sciences, 
PhD in Geography 

Bread for all Agriculture 

Adrian Müller 
 

Research Institute of Or-
ganic Agriculture FiBL; Insti-
tute of Environmental Deci-
sions IED, ETH Zurich 

Agriculture 

Julian Rogger  Department of Earth Sci-
ences, ETH Zurich; Grève du 
Climat 

Agriculture 

Hanna Taverna 
  

Agriculture 

Michael Schmidt Prof. Dr. Soil Science and  
Biogeochemistry 

Department of Geography, 
University of Zurich 

Agriculture, Emissions néga-
tives 

Elmar Grosse Ruse Dipl. Environmental Psycholo-
gist 

WWF Bâtiments et aménagement du 
territoire 

Jakob Schneider Architekt MA FHNW SIA Architects for Future Bâtiments et aménagement du 
territoire, Politiques intersecto-
rielles 

Axel Schubert Dipl.-Ing. Arch. / Stadtplaner klimaverantwortungjetzt.ch  Bâtiments et aménagement du 
territoire, Mobilité 

Anja Kollmuss Affiliated Researcher Stock-
holm Environment Institute 

 
Politiques intersectorielles, Bâ-
timents et aménagement du 
territoire, Secteur de l’industrie 

Patrick Hofstetter PhD Environmental Sciences WWF Politiques intersectorielles,  
Secteur de l’industrie 

http://klimaverantwortungjetzt.ch/
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Jevgeniy Bluwstein PhD in Political Ecology University of Fribourg Les structures économiques et 
politiques 

Beat Ringger 
 

Former Director of 
Denknetz 

Les structures économiques et 
politiques, Politiques intersec-
torielles 

Lena  Bühler 
 

Grève du Climat L'équipe rédactionnelle 

Andri Gigerl 
 

Grève du Climat L'équipe rédactionnelle 

Simon Imhof MSc in Environmental Sciences Grève du Climat L'équipe rédactionnelle 

Jonas Kampus 
 

Grève du Climat L'équipe rédactionnelle,  
Les structures économiques et 
politiques,  
Coopération internationale et 
financement climatique 

Hanna Fischer  
 

Grève du Climat L'équipe rédactionnelle, Éduca-
tion 

Nico Müller 
 

Grève du Climat L'équipe rédactionnelle, Appro-
visionnement énergétique 

Lorenz Obrist  Grève du Climat L'équipe rédactionnelle, Agri-
culture 

Manuel  Fischer  
 

Bern University of Applied 
Sciences  

Éducation 

Maret Gentinetta 
 

Grève du Climat Éducation 

Manuel Lehmann BSc in Community Develop-
ment 

Thinkpact Zukunft Éducation 

Petra Schäfer 
  

Éducation 

Patricia Schmid MSc Human Ecology 
 

Éducation 

Léonore Hälg PhD in Energy Politics Energy Politics Group, ETH 
Zurich; Research Group for 
Renewable Energy ZHAW 

Approvisionnement  
énergétique 

Felix Nipkow   Swiss Energy Foundation Approvisionnement  
énergétique 

Jürg Rohrer Prof. Ecological Engineering ZHAW Approvisionnement  
énergétique 

Stefan Schori MSc in Engineering  Bern University of Applied 
Sciences 

Approvisionnement  
énergétique 

Henrik Nordborg PhD in Physics   Institute of Energy Techno-
logy, Ostschweizer Fach-
hochschule 

Approvisionnement  
énergétique 

Felix Güthe PhD in Chemistry Basel 2030 Approvisionnement  
énergétique, Emissions néga-
tives 

Maya Tharian 
 

Grève du Climat Secteur financier 

Tobias Stucki PhD in Management and  
Economics 

Bern University of Applied 
Sciences 

Secteur de l’industrie 

Regina Betz Prof. Energy and Environmental 
Economics 

Center for Energy and the 
Environment, ZHAW 

Secteur de l’industrie 

Jürg Füssler Dr. sc. nat. ETHZ INFRAS Secteur de l’industrie 



Résumé    
 

8 
 

Axel Michaelowa PhD in Economics Int. Climate Policy Research 
Group, University of Zurich; 
Perspectives Climate Group 

Coopération internationale et 
financement climatique 

Jürg Staudenmann MSc in Environmental Eng. / 
MAS Development Coop. 

Alliance Sud Coopération internationale et 
financement climatique, Emis-
sions négatives 

Christina Bitschnau-
Kappeler 

MSc Life Sciences, Natural  
Resource Sciences 

VCS SG/AP Mobilité 

Mario Leandros  
Huber 

 
BanPrivateJets.org  Mobilité 

Christian 
Ochsenbein 

Managing co-Director BFH  
Energy Storage Centre 

Bern University of Applied 
Sciences 

Mobilité 

Tony Patt Prof. Climate Protection  
& Adaptation 

Climate Policy Group, ETH 
Zurich 

Mobilité 

Emanuel Peter Student MSc Computer Science Grève du Climat Mobilité 

Lucie Petetin MSc in Engineering  Grève du Climat Mobilité 

Caspar Thut BSc UZH Grève du Climat  Mobilité 

Sven Scherrer Electrical Engineer Engineers for Future Mobilité, Approvisionnement 
énergétique 

Niels Jungbluth PhD in Life Cycle Assessment ESU-services GmbH Mobilité, Approvisionnement 
énergétique, Agriculture 

Cyril Brunner 
 

Institute for Atmospheric 
and Climate Sciences, ETH 
Zurich 

Emissions négatives 

Victor Garcia PhD in Theoretical Biology 
 

Emissions négatives 

Matthias Hafner 
 

Grève du Climat Emissions négatives 

Jonas Hostettler PhD in Chemistry Eltern fürs Klima Emissions négatives 

Jonas Lechot MSc in Plant Science 
 

Emissions négatives 

Marc Novara 
  

Emissions négatives 

Hakon Reichardt 
 

Fossil Free  Emissions négatives 

Brigitta Mathys BSc in Physics 
 

Emissions négatives,  
Les structures économiques et 
politiques 

Camille Coppée 
  

Traduction 

Giulia Crotti 
  

Traduction 

Alexiy  
De Galembert 

  
Traduction 

Alessia Galeazzi 
  

Traduction 

Oscar Hughes 
  

Traduction 

Christophe  
Kaufmann 

  
Traduction 

Mirna Tagliaferri 
  

Traduction 

Anna Frey  Grève du Climat Illustration 

Leonie Jucker  Grève du Climat Illustration 

Anja Müller   Illustration 

http://banprivatejets.org/
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Vision – Un message du futur 
 
Beaucoup pensent que nous allons continuer à vivre pour toujours de la même manière que mainte-
nant. Mais la réalité est différente. Quoi qu’il en soit, il y aura de grands changements. Nous devons 
choisir. Ou bien nous optons passivement pour un monde de souffrances et de problèmes, ou nous 
nous engageons activement pour un monde de régénération et de solutions. Nous voudrions mainte-
nant vous faire part de la vision d’un futur possible. 
 
Imaginez un jour d’été : vous vous réveillez le matin et passez le pas de la porte. L’air que vous respirez 
est pur et frais. Vous regardez autour de vous et, bien que vous habitiez dans une grande ville, vous 
voyez de nombreux arbres et plantes qui semblent étreindre les bâtiments autour de vous, peignant 
la ville de leurs couleurs variées et la maintenant au frais. Vous écoutez le chant des oiseaux et le 
bourdonnement des insectes mais vous n’entendez pas le bruit assourdissant des avions qu’avant, 
vous aviez l’habitude d’entendre dès le réveil. Comme d’habitude, vous prenez le vélo pour aller au 
travail. 
Il y a 10 ans, vous travailliez comme ingénieur assistant à l’aéroport de Zurich. Lorsque la crise du 
coronavirus frappa le monde, les avions furent cloués au sol et vous avez craint de perdre votre emploi. 
Ensuite, beaucoup d’avions n’ont jamais repris de service, à cause des mesures de lutte contre le chan-
gement climatique. Mais à partir de ce moment-là, la crainte de se retrouver au chômage n’était plus 
de mise. Il était possible de suivre des formations pour se reconvertir professionnellement, à votre 
choix, dans de nombreux autres secteurs divers, compatibles avec un futur écologique. 
  
Au début, c’était difficile de ne plus faire le travail dont vous aviez l’habitude mais lorsque vous avez 
commencé à travailler en tant qu’ingénieur sur des technologies qui permettent d’éliminer le CO2 de 
l’atmosphère, vous avez pris conscience que votre travail avait beaucoup plus de sens. C’était aussi un 
nouveau défi. Au bout du compte, la reconversion était une grande chance. 
 Un de vos collègues a vécu une expérience similaire. Il souhaitait faire quelque chose de totalement 
différent parce qu’il en avait assez d’être assis devant un ordinateur toute la journée. Il a décidé de se 
recycler dans le domaine de l’agriculture. Maintenant, il gère une grande ferme en permaculture et 
travaille toute la journée dans et avec la nature. Il se sent désormais beaucoup mieux et en bien meil-
leure santé. En outre, il est heureux d’être retourné dans la campagne où il avait grandi. Il y a beaucoup 
de fermes en permaculture ou des fermes qui utilisent d’autres méthodes qui ne nécessitent pas de 
combustibles fossiles mais davantage de main d’œuvre, ce qui crée des emplois et permet de travailler 
avec la nature plutôt que contre elle. 
 
 Parce que ces techniques sont également plus efficientes, nous devons importer beaucoup moins de 
nourriture. Viande et poisson sont maintenant plutôt rares à cause des dispositions réglementaires. 
Au début, beaucoup de gens s’en plaignaient mais maintenant, ils s’y sont habitués. De nombreuses 
études médicales ont montré une diminution significative des maladies cardiovasculaires. 
 Notre santé est meilleure grâce à la nourriture que nous mangeons, mais aussi grâce à la manière dont 
nous voyageons. Le souvenir de vos vacances, au printemps passé, vous fait venir le sourire aux lèvres. 
Vous avez fait une balade à vélo de 3 semaines avec votre fille et votre partenaire. Celui-ci est arrivé 
en Suisse en tant que réfugié climatique, après avoir fui les invasions de criquets en Somalie. 
Rouler à vélo peut désormais se faire en toute sécurité car les rues sans voitures appartiennent à nou-
veau aux piétons et aux cyclistes. La vie sociale s’est développée dans les rues et sur les places ; les 
gens parlent à des voisins dont ils ne se souciaient pas auparavant. Pour apprendre à connaître d’autres 
cultures, il ne faut plus émettre des tonnes de gaz à effet de serre. On peut désormais se rendre dans 
toutes les grandes villes d’Europe en trains de nuit rapides, modernes et peu coûteux sur un réseau 
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ferroviaire à grande vitesse. Votre fille parle déjà de tous les pays qu’elle voudrait découvrir lorsqu’elle 
sera plus âgée.  
L’énergie nécessaire pour le réseau de trains de nuit provient des panneaux solaires installés un peu 
partout, dans des grandes centrales solaires et sur tous les toits. 
Les panneaux solaires sont même conçus actuellement de telle manière qu’ils ressemblent à des fa-
çades et des toits normaux mais avec l’avantage de produire de l’énergie. Vos factures d’électricité 
sont de moins en moins élevées car vous produisez de plus en plus votre propre énergie. 
  
Lorsque vous repensez à l’époque qui a précédé le début de l'action gouvernementale, vous vous sur-
prenez parfois à hocher la tête en pensant à quel point vous étiez aveugle à l’époque face à la crise à 
laquelle nous étions confrontés. Lorsque vous vous êtes intéressé au sujet et que vous vous êtes mieux 
informé, vous avez commencé à voir l’urgence de la crise dans laquelle nous étions : les changements 
réalisés semblaient juste logiques. 
 De manière générale, beaucoup de mesures ont amené des changements importants dans la vie des 
gens. Le congé parental de douze mois vous a permis, à vous et à votre partenaire, de mettre en place 
une relation étroite avec votre fille, sans avoir à vous soucier de rien d’autre. 
 Vous avez commencé à aimer réfléchir à des manières de modifier notre mode de vie et à le rendre 
meilleur et plus heureux à beaucoup d’égards. Vous avez commencé à vous impliquer vous-même da-
vantage dans la politique et vous n’étiez pas les seuls. Lorsque le changement est intervenu et que la 
population a été informée des fondements scientifiques de la crise climatique, tout le monde a voulu 
s’engager et décider à quoi ce nouveau monde devrait ressembler, ce qui est désormais beaucoup plus 
facile avec des journées de travail de six heures seulement.  
  
La Suisse n’est pas le seul pays à avoir connu d’énormes changements durant les dernières décennies. 
Après la pandémie du coronavirus, il y a eu une énorme vague de changements partout dans le monde. 
C’était presque surréaliste de voir les pays apprendre à travailler ensemble et à s’entraider, simple-
ment à cause du besoin de collaborer pour sortir de la crise climatique dans laquelle nous nous trou-
vons tous ensemble. 
Tout en conduisant à travers la forêt pour aller au travail, vous souriez et vous éprouvez de la gratitude 
envers les personnes qui se sont battues pour cette révolution écologique – c’est comme cela que 
certaines personnes l’appellent – et toutes les personnes qui ont concrétisé ces idées pour vous pro-
téger de la crise. Vous leur êtes reconnaissante d’avoir fait le bon choix. 
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Résumés des chapitres 

1. Politiques intersectorielles 
[Lire le chapitre complet] 
 
La crise climatique, par sa complexité et son ampleur, représente un défi sans précédent pour 
l’humanité. Elle impose des changements fondamentaux dans tous les domaines du système social, 
politique et économique et ce, dans les plus brefs délais. 
  
Les autres chapitres du Plan d'action climatique traitent de solutions dans des secteurs d’émissions 
spécifiques. Ce chapitre-ci traite de toutes les politiques qui sont d’une grande importance dans 
plusieurs domaines. En effet, de la même manière que les problèmes fondamentaux sont souvent 
ancrés dans différents secteurs, certaines solutions sont utiles pour différents secteurs. Les politiques 
intersectorielles couvrent dès lors un large spectre, allant de la fiscalité aux instruments financiers et 
aux plateformes de vente. 
 
Ainsi, ce chapitre vise la restructuration du secteur du bâtiment et, en même temps, la création d’une 
nouvelle main-d'œuvre énorme pour la transition vers le zéro émissions nettes dans tous les autres 
domaines. Le consumérisme sera drastiquement réduit tandis que les bases d’une économie plus 
circulaire seront posées. Des changements audacieux seront proposés et les instruments nécessaires 
à leur financement seront également décrits. 
 Ce que toutes les politiques intersectorielles ont en commun, c’est qu’elles adoptent une approche 
transversale et proposent des changements particulièrement fondamentaux.  
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2. Mobilité 
[Lire le chapitre complet] 
 

Transport Terrestre 

 
Au cours des dernières décennies, le transport terrestre est devenu de 
plus en plus rapide. D’une part, on parcourt de plus grandes distances 
sans effort. D’autre part, la consommation d’énergie et l’émission de gaz 
à effets de serre sont énormes. Ainsi, en Suisse, le trafic routier repré-
sente 32% de toutes les émissions de gaz à effets de serre dans le pays. 
La voiture individuelle a façonné nos paysages, nos communautés et la 
manière dont nous vivons et travaillons. La disponibilité immédiate de 
biens en un clic de souris est sur le point de transformer radicalement 
nos villes et notre manière de consommer. Ce dont nous avons déses-

pérément besoin, ce n’est pas d’un retour en arrière dans le temps mais d’un pas en avant vers une 
mobilité qui est au service de la population et qui protège l’environnement. 
 
Stratégie : L’objectif au niveau du transport terrestre, c’est une révolution du trafic avec une réduction 
substantielle du volume du trafic routier en Suisse. Le parc automobile subsistant sera électrifié ou 
décarboné. Les politiques de transport terrestre encourageront très fortement l’utilisation de moyens 
de transport écoresponsables (vélo, marche, transports en commun) plutôt que la circulation automo-
bile individuelle. Imaginez l’air pur (moins de pollution), une population en bonne santé (davantage 
d’activité physique), un environnement animé et verdoyant où les gens se rencontrent (davantage 
d’espace pour des interactions sociales). 
 
Politiques de soutien : La réaffectation d’infrastructures existantes actuellement consacrées au trans-
port motorisé privé, renforcera la révolution du trafic. En outre, le concept de multimodalité intelli-
gente réduira la difficulté du passage de la voiture particulière à un système mixte, au vélo, à la marche 
ou aux transports en commun. Il faut donc établir un maillage étroit entre des offres de car-sharing et 
un dispositif de régulation. Les différents moyens de transport sont intégrés dans des plateformes 
multimodales afin d’obtenir un transfert efficace et pratique. Le financement de l’extension du réseau 
routier national sera suspendu afin de briser le cercle vicieux de la construction de routes et de l’aug-
mentation du trafic routier. 
  
Pour atteindre un niveau net de consommation zéro d’ici 2030, la mobilité motorisée privée doit être 
radicalement réduite. Par conséquent, une redevance de pilotage sera introduite, dont le montant 
sera établi en fonction du poids du véhicule et de la distance parcourue par an. En outre, la vitesse 
maximale autorisée sera adaptée afin de réduire la consommation énergétique des voitures. D’autre 
part, un soutien prioritaire sera accordé à des formes de mobilité respectueuse du climat, telles que 
des infrastructures pour les piétons et les cyclistes. Ainsi, se rendre au travail à vélo deviendra plus sûr, 
plus rapide et, grâce aux déductions fiscales, plus attractif. Les villes seront interdites à la circulation, 
ce qui libérera de l’espace pour la population et rendra l’air plus pur. D’ici 2025, la vente de moteurs 
thermiques sera interdite et d’ici 2030, les combustibles fossiles tout comme l’électricité d’origine fos-
sile seront réduits à zéro. Dans le même temps, le poids total et la puissance maximale des véhicules 
particuliers seront limités à 1,5 tonne et 100 kW. 
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Transport aérien 

A l’heure actuelle, la population semble connaître mieux certains sites 
à l’étranger que la beauté qui est à portée de leur main chez eux. Pren-
dre moins l’avion n’empêche pas l’aventure. Il faut mettre en place une 
nouvelle forme de tourisme, qui intègre le trajet d’arrivée à destination 
dans le voyage même. La découverte de cultures étrangères sera d’au-
tant plus excitante qu’elle sera rare et spéciale. Quant aux voyages 
d’affaires, leur remplacement par des vidéo-conférences ne sera pas 
seulement utile pour l’environnement, il sera aussi synonyme de moins 
de stress et de davantage de temps pour d’autres choses. 
 
Stratégie : Etant donné qu’actuellement, l’aviation est entièrement dépendante du kérosène fossile 
and qu’il n’y a pas d’alternatives technologiques aux carburants liquides, la réduction des émissions 
peut être obtenue de deux manières : par la production de carburants synthétiques à partir d’énergies 
renouvelables ou par la réduction pure et simple du transport aérien. Le remplacement du kérosène 
fossile par un carburant synthétique est la voie la plus prometteuse à long terme. Malheureusement, 
il est très peu probable que les quantités actuelles de kérosène puissent être remplacées par des car-
burants synthétiques avant 2040 et même cet objectif-là est très ambitieux. 
 
Pour atteindre l’objectif de consommation nette zéro d’ici 2030 et ce, sans avoir recours aux émissions 
négatives ou à la compensation, il n’y a pas d’autre alternative que d’éviter tout kérosène fossile à 
l’horizon 2030 et donc, de réduire radicalement l’utilisation du transport aérien. Afin d’éviter une cou-
pure brutale et d’encourager les carburants synthétiques, nous envisageons un système de quota pré-
alable à une interdiction du kérosène fossile d’ici 2030. 
 
Politiques de soutien : Nous proposons des politiques supplémentaires pour faciliter la transition et la 
rendre socialement plus équitable et acceptable. La première est l’abolition de tout allègement fiscal 
et de toute subvention pour l’aviation, comme l’exemption de taxe pour le kérosène. Les vols faciles à 
éviter, tels les vols court-courrier, les vols en avion privé et autres formes d’aviation de luxe doivent 
être interdits. Nous envisageons des instruments spécifiques, comme une taxe Frequent Flyer et une 
limite maximale d’émissions en provenance de l’aviation. En outre, des facteurs de réchauffement 
autres que le CO2 doivent être compensés. Enfin, nous souhaitons que le transfert modal du transport 
aérien vers des alternatives reçoive un soutien actif ; toutefois, il est important de ne soutenir que la 
transition et non la consommation elle-même. Pour compléter ces mesures, nous proposons quelques 
mesures d’économies générales, qui pourraient réduire les émissions de quelques pour cent en elles-
mêmes. 
 
Impact social : Ceci signifie que, pour la plupart, les emplois dans l'industrie aéronautique vont pro-
gressivement disparaître. D'une manière générale, l'action en faveur du climat signifie que de nom-
breux secteurs industriels vont disparaître tandis que de nouvelles entreprises durables vont appa-
raître. Comme le système économique actuel repose sur la croissance et ne dispose pas des outils 
nécessaires pour gérer des  entreprises en déclin, cela pourrait signifier que de nombreux travailleurs 
perdront leur emploi et se retrouveront au chômage. C’est pourquoi les gouvernements doivent 
mettre en œuvre des politiques qui soutiennent les travailleurs aux prises avec la transition vers une 
économie compatible avec les objectifs climatiques. Des mesures d’accompagnement seront prises 
pour soutenir la réinsertion professionnelle. 
 
Craintes éventuelles : On pourrait craindre que les mesures proposées n’incitent simplement les gens 
à prendre l’avion depuis des aéroports situés dans des pays voisins. Toutefois, nous nous attendons à 
ce que d’autres pays mettent également en œuvre des politiques similaires ; et si ce n’est pas le cas, 
la Suisse se doit de montrer l’exemple. Il en va de même en ce qui concerne le désavantage écono-
mique dû à la diminution des vols à destination et en provenance de la Suisse. 
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Une autre préoccupation est que les gens prennent plutôt leur voiture à moteur thermique (ICE) pour 
voyager vers d’autres pays. Ce problème peut être résolu par le soutien d’alternatives comme des 
réseaux ferroviaires de grande qualité ainsi que par l’augmentation des taxes sur l’essence. 

Transport par voie d’eau 

Le trafic n’est pas dû uniquement au déplacement de personnes d’un 
point A à un point B. Le transport de marchandises occupe une place 
importante dans le secteur du trafic. C’est pourquoi notre mode de 
consommation et le trajet que font nos marchandises jouent un rôle 
crucial dans la discussion sur le secteur de la mobilité. En nous con-
centrant uniquement sur le trafic intérieur, nous n’avons pas une vue 
d’ensemble. Il faut inclure à la fois les voyages à l’étranger et l’impor-
tation de marchandises. C’est pourquoi, outre le transport aérien et 

terrestre, nous nous penchons sur le transport par voie d’eau, même si, à première vue, il semble 
négligeable dans un pays sans accès à la mer comme la Suisse. 
 
Stratégie : Il doit y avoir une diminution de l’importation de marchandises par bateau, et les biens 
importés doivent respecter des normes écologiques et sociales. En outre, il est essentiel que les con-
sommateurs aient la possibilité de prendre des décisions d’achat sur base d’informations conformes à 
la réalité. Enfin, last but not least, les mêmes règles que celles qui s’appliquent aux voitures particu-
lières doivent s’appliquer aux bateaux privés. 
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3. Bâtiments et aménagement du territoire 
[Lire le chapitre complet] 
 
En 2030, notre vision d’un avenir climatiquement neutre est de rassembler et de rapprocher les gens. 
Ce rapprochement, qui était inconnu de certains et qu’il fallait réapprendre, s’est avéré extrêmement 
enrichissant. Ce mouvement d’unir les gens ne donne pas seulement un sens face à la situation de crise 
existentielle et apporte donc de la joie, mais il change également la qualité de nos rencontres. A l’ave-
nir, notre vie quotidienne sera beaucoup moins marquée par la pulsion souvent bruyante, impitoyable 
et précipitée qu’elle ne l’est aujourd’hui et sera plutôt une vie basée sur la proximité, l’entraide entre 
voisins, l’organisation solidaire et les relations sociales locales résilientes. Les distances seront plus 
restreintes et les échanges plus significatifs. Nous aurons appris à écouter, à partager les besoins et 
beaucoup plus : qu’il s’agisse de connaissances et de compétences dans les organisations de quartier, 
ou d’un exercice et d’un vélo pour transporter des charges dans les centres de partage et les centres 
de prêt, ou encore d’expériences et de tartes aux pommes délicieusement parfumée dans le café du 
quartier. Bien sûr, nous n’aurons pas pu créer un monde idéal exempt de disputes, de problèmes ou 
de contradiction, mais nous aurons un monde dans lequel nous travaillerons ensemble pour trouver 
des solutions innovantes, non seulement sur le plan technique, mais aussi sur le plan social, organisa-
tionnel et culturel. Ensemble, nous aurons créé les conditions d’une coexistence sociale qui, au sens 
énergétique, favorise une vie frugale, c’est-à-dire économe. Nos bâtiments, auront été transformés 
pour une neutralité climatique, nos villes nous donnerons plus d’espace pour séjourner, échanger, 
jouer et se divertir sur place et dans les rues, qui auront été largement plus écologiques pour assurer 
la fraicheur. Nos villages auront également redécouvert et développé leur potentiel. Ils contribueront 
activement à notre vie climatiquement neutre, notamment en profitant d’une plus faible densité, que 
ce soit pour la production de légumes, de fruits et de nourriture ou pour la récolte sur les toits solaires. 
A bien des égards, nous nous serons orientés sur ce que beaucoup de personnes ont déjà expérimenté 
avec succès : plus de solidarité et moins de compétition, plus d’actions communes sans étouffer dans 
une régulation sociale complète. Nous nous serons à nouveau approprié une grande partie de ce qui 
était autrefois laissé aux marchés anonymes : de l’agriculture solidaire au logement coopératif ou à 
but non lucratif, grâce auquel nous trouverons une utilisation efficace et peu encombrante de notre 
espace de vie, jusqu’à l’utilisation des rues à circulation réduite comme propriété commune, comme 
nos « salons » à l’extérieur que nous entretiendrons ensemble. Tout ceci sera libérateur et bénéfique. 
Ce sera une joie de faire partie d’une société humaine avec nos propres compétences. 
Dans le but de matérialiser cette vision, l’accent est mis sur un certain nombre d’objectifs clés dans le 
domaine des bâtiments et de l’aménagement du territoire. En ce qui concerne les bâtiments, l’objectif 
principal est de travailler avec le parc immobilier existant au lieu de poursuivre la croissance précé-
dente. Les taux de modernisation doivent être augmentés de manière significative afin de rendre tous 
les bâtiments neutres en CO2. S’agissant du développement spatial, le potentiel de l’espace existant 
doit être activé pour permettre une vie sociale climatiquement neutre. Vu qu’un moratoire sur les 
nouvelles constructions est prévu dans le chapitre sur les politiques intersectorielles, l’objectif de « 
justice climatique » est également une grande priorité dans le domaine de la politique du logement. 
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4. Secteur de l’industrie et des services  
[Lire le chapitre complet] 
 
Le secteur industriel est à l’origine d’émissions dues d’une part à la consommation de combustibles 
fossiles et d’autre part aux procédés industriels qui émettent du CO2 et d’autres gaz à effet de serre. 
Les secteurs qui utilisent le plus de combustibles fossiles sont le secteur de la production de ciment, 
celui de la chimie et celui de l’industrie alimentaire, qui représentent plus de 90 % des émissions. Ce 
n’est que dans le cas de la chaleur industrielle à haute température (supérieure à 120 °C) qu’il n’est 
actuellement pas possible de remplacer tous les procédés par des systèmes de chauffage renouve-
lables, car le CO2 est parfois indispensable pour le processus. 
La plupart des émissions liées aux processus industriels proviennent de la production de ciment et de 
la consommation d’hydrofluorocarbures dans les unités de refroidissement et de climatisation. Par 
ailleurs, le secteur des services contribue principalement aux émissions liées au chauffage. 
Au cours des dernières années, les émissions de l’industrie suisse ont diminué, principalement en rai-
son de l’externalisation d’activités à forte intensité de CO. En d’autres termes, elles n’ont pas vraiment 
été réduites, mais simplement délocalisées. 
Les instruments qui tentent de couvrir ce secteur ne sont pas suffisamment efficaces. Selon le Contrôle 
fédéral des finances suisse, le système suisse d’échange de quotas d’émission (SEQE) n’a jusqu’à pré-
sent pratiquement pas créé d’incitations à la réduction des émissions. De plus, les accords d’objectifs, 
avec lesquels les grands émetteurs peuvent s’exempter de la taxe régulière sur le CO2, ne conduisent 
pas à des réductions d’émissions supplémentaires, mais subventionnent plutôt le maintien du statu 
quo. 

Afin de devenir compatible avec un avenir sûr et écologique, l’industrie et le secteur des services doi-
vent prendre leurs responsabilités et se décarboner rapidement. Enfin, nous devons pouvoir consom-
mer les produits et services dont nous avons besoin sans craindre que notre consommation n’alimente 
la crise climatique. En même temps, il faut promouvoir et mettre en œuvre l’innovation en matière de 
technologies et de matériaux durables. 
La transformation de ce secteur dépend fortement de certaines mesures politiques couvertes dans 
d’autres chapitres du CAP. Les plus importantes sont : le moratoire sur les nouvelles infrastructures, 
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l’interdiction et l’obligation de remplacement des systèmes de chauffage à combustibles fossiles, la 
tarification générale des gaz à effet de serre et l’ajustement du carbone aux frontières. 
En plus de celles-ci, nous proposons sept mesures sectorielles. Premièrement, nous proposons d’inter-
dire la production, l’importation et l’utilisation de produits utilisant des substances synthétiques dont 
le potentiel de réchauffement planétaire est supérieur à 50 (ce qui signifie qu’elles sont 50 fois plus 
dommageables pour le climat que le CO2). Pour les demandes qui ne peuvent pas obtenir l’autorisation 
de nouvelles substances à court terme, comme les demandes médicales, une taxe de 500 CHF/t CO2eq 
est facturée. 
Deuxièmement, toutes les entreprises qui produisent des émissions directes supplémentaires qui ne 
sont pas déjà couvertes par les autres mesures sectorielles doivent élaborer et mettre à jour réguliè-
rement des plans d’actions « net-zéro » pour complètement se décarboner. D’ici à 2030, toutes les 
mesures viables et prêtes à être appliquées doivent être mises en œuvre. Dans le cas contraire, leur 
licence d’exploitation est révoquée. Pour la mise en œuvre de mesures non rentables, un soutien fi-
nancier et technique à l’innovation en matière de procédés et de produits peut être fourni. En même 
temps, un programme de technologie « net-zéro » devrait aider les entreprises à mettre en œuvre des 
mesures dont la faisabilité technique fait aujourd’hui défaut. Afin de parvenir à une diffusion rapide et 
parce que la lutte contre la crise climatique doit être un effort commun, la protection par brevet de 
ces nouvelles technologies sera limitée. 
.  
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5. Approvisionnement énergétique 
[Lire le chapitre complet] 
 
Il est probable que la décarbonisation du système 
énergétique, même effectuée efficacement et en 
prenant les mesures adéquates, engendrera une 
augmentation de la demande en électricité, par 
exemple à travers la transition vers l’électromobilité 
et l’utilisation de pompes à chaleur pour assurer 
l’approvisionnement en énergie dans les bâtiments. 
Étant donné que presque tous les pays seront, dans 
les années à venir, confrontés à la même situation, 
notre objectif doit être de couvrir entièrement la de-
mande supplémentaire en électricité à l’aide d’éner-
gies renouvelables (ER) produites dans notre pays. 

 
Si l’on suppose une réduction des trajets parcourus grâce à des mesures efficaces dans le secteur de 
la mobilité et à une augmentation du taux de rénovation dans le secteur du bâtiment, nous pouvons 
tout de même nous attendre à une demande supplémentaire en électricité de l’ordre de 32,3 TWh par 
an d’ici 2030, soit une augmentation de près de 50 % par rapport à aujourd’hui. Le développement des 
énergies renouvelables après 2030 s’avérera donc nécessaire pour sortir complètement du nucléaire. 

 
En exploitant pleinement le potentiel des énergies hydrauliques et de la biomasse ainsi que la moitié 
du potentiel électrique et d’un tiers du potentiel de l’énergie éolienne jusqu’en 2030, il restera 16,4 
TWh de besoins énergétiques à couvrir, à l’aide de panneaux photovoltaïques sur les toits, les façades 
ou d’autres infrastructures existantes. 

 
Si aucune mesure, ou des mesures insuffisantes, n’était prise dans les secteurs du bâtiment et de la 
mobilité, la demande à couvrir serait proportionnellement plus élevée. Néanmoins, même cette de-
mande excédentaire peut être couverte par des installations photovoltaïques domestiques. Par con-
séquent, la décarbonisation complète n’est, au fond, qu’une question de volonté et non de faisabilité 
technologique. 
Il en va de même pour le stockage (à court et long terme) de l’énergie. Les technologies nécessaires, à 
l’image des différents types de batterie, du stockage électrothermique ou par pompage-turbinage, du 
stockage par air comprimé ou de la conversion d’électricité en gaz, sont déjà largement connues et 
utilisables à cette échelle. En outre, étendre les systèmes photovoltaïques dans les régions monta-
gneuses et l’utilisation de l’énergie éolienne permettront de réduire encore les besoins de stockage 
saisonniers. 

 
La décarbonisation de notre système énergétique nous rend également indépendants des importa-
tions de gaz et de pétrole, une source de dépense avoisinant les 252 milliards d’euros pour la Suisse 
ces 40 dernières années. À l’avenir, cette valeur ajoutée pourra être utilisée chez nous pour financer 
des milliers d’emplois utiles dans le secteur des énergies renouvelables. 

 
Au total, nous proposons huit mesures permettant d’encourager l’utilisation d’énergies renouvelables 
et l’augmentation des capacités de stockage, mais aussi d’adapter le système de tarification de l’élec-
tricité aux futurs schémas de production. En retour, il faudra mettre sur pied un système d’échange de 
quotas cantonal. Les cantons devront assurer un quota annuel d’électricité produite à partir de sources 
d’énergie renouvelable sur base de leur population. Les quotas pourront être échangés entre les can-
tons qui dépassent leur quota et ceux qui ne parviennent pas à l’atteindre. Il s’agit là d’un outil simple 
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permettant d’inciter les cantons à augmenter leur production d’énergies renouvelables tout en leur 
laissant la possibilité de décider de la manière dont ils souhaitent le faire, selon leur situation et leurs 
moyens. 

 
Deuxièmement, les propriétaires de bâtiments (privés ou publics) sont obligés d’installer des panneaux 
photovoltaïques sur les toits de ces bâtiments (s’ils y sont adaptés), et ce, dans un délai de 10 ans. La 
taille de l’installation doit être adaptée à la taille du toit et non aux besoins du bâtiment en électricité. 
Cette mesure rend compte du fait que nous devons rapidement augmenter notre capacité photovol-
taïque si nous souhaitons atteindre l’objectif de 2030, sachant que le potentiel photovoltaïque sur les 
toits suisses est très élevé. La production d’électricité à partir de panneaux photovoltaïques est rému-
nérée de manière à couvrir les frais pour que les propriétaires contraints d’en installer ne subissent 
pas de coûts supplémentaires. Cette politique sera financée par une augmentation de la surtaxe des 
consommateurs relative aux énergies renouvelables. D’autres options de financement (p. ex. des prêts 
à taux zéro) peuvent être proposées par les cantons, le gouvernement fédéral ou des instituts de fi-
nancement habilités, à l’instar des banques cantonales, des banques d’investissement vertes ou des 
fonds pour le climat. 

 
Six mesures subsidiaires accompagnent ces deux mesures principales : des offres concurrentielles pour 
les accords d’achat d’électricité pour les installations ER à grande échelle, des processus d’obtention 
de permis simplifiés et réduits, un programme de soutien pour former davantage de personnel, l’aban-
don des frais de réseau pour les technologies de stockage, la promotion active des installations solaires 
photovoltaïques dans des espaces ouverts et un nouveau plan de tarification de l’électricité.  
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6. Agriculture et système alimentaire 
[Lire le chapitre complet] 
 
L'agriculture est un des principaux émetteurs de gaz à effet de serre et contribue donc fortement à la 
crise climatique actuelle. En même temps, la production agricole est très vulnérable au changement 
climatique, en particulier dans les pays en développement. Nous pensons que la Suisse dispose d'un 
énorme potentiel pour rendre sa production agricole, sa consommation alimentaire et son commerce 
de produits agricoles plus durables sur le plan environnemental et social. 
Nous envisageons un système alimentaire capable de fournir aux générations actuelles et futures de 
tous les habitants de la Suisse suffisamment d'aliments sains, nutritifs et produits de manière durable, 
tout en garantissant un degré élevé d'autosuffisance alimentaire. 

Environnement international 

L’essor du commerce agricole international a transformé des forêts tropicales, des pâturages et des 
prairies en terres cultivées, menace la biodiversité et augmente considérablement les transports in-
ternationaux à forte intensité de carbone. La Suisse dépend largement des importations agricoles, no-
tamment de soja, d'huile de palme et d'aliments pour animaux. En outre, la Suisse est non seulement 
une plaque tournante du commerce international de produits agricoles, elle abrite également de nom-
breuses entreprises agricoles internationales (siège social ou succursale en Suisse). 
 
La Suisse doit obligatoirement assumer la responsabilité de tout effet secondaire négatif que ses habi-
tudes de consommation entraînent dans le domaine de la protection de l'environnement, des droits 
de l'homme et des normes de travail à l'étranger. Le gouvernement suisse doit réviser les accords 
commerciaux prévus et existants qui couvrent les produits agricoles afin qu'ils respectent des normes 
environnementales et sociales strictes et contraignantes. 
Il doit interdire en outre la production et l'utilisation d'agrocarburants produits principalement à partir 
de cultures comestibles ainsi que la spéculation sur ces agrocarburants, qui compromettent la sécurité 
alimentaire mondiale. De plus, les sociétés agricoles internationales basées en Suisse doivent élaborer 
démocratiquement des plans de réduction de leurs émissions et les entreprises commerciales suisses 
doivent s'engager juridiquement à n'acheter et vendre que des produits agricoles dont la production 
et la distribution portent atteinte à l'environnement le moins possible. En outre, la spéculation sur les 
produits agricoles et alimentaires doit être interdite. 

Consommation 

La manière dont nous consommons est fonction de différents éléments. Elle dépend entre autres de 
notre connaissance du produit et de son origine, de ce qui est disponible chez les commerçants et du 
prix du produit. Pour assurer un régime alimentaire durable et réduire le gaspillage alimentaire, nous 
avons élaboré différentes mesures qui peuvent modifier nos habitudes de consommation. Parmi ces 
mesures figurent un ajustement des normes du secteur afin de diminuer la quantité de denrées ali-
mentaires écartés en dépit de leur niveau élevé de qualité, l'étiquetage et la fixation du prix des ali-
ments en fonction de leur empreinte écologique, des mesures éducatives, le soutien de solutions al-
ternatives durables pour les aliments d'origine animale et une stratégie intersectorielle de nutrition 
développée par différents départements au sein du gouvernement suisse (OFSP, OFAG, FSVO et OFEV). 

Production 

Au cours des dernières années, les fermiers suisses ont déployé des efforts considérables pour se con-
former à plusieurs réglementations exigeantes qui visent à rendre la production agricole plus durable. 
Toutefois, la plupart des objectifs environnementaux ne sont pas atteints et les solutions techniques 
actuellement disponibles sont insuffisantes pour atteindre l'objectif visé. Il est indispensable de traiter 
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la question des structures nationales de production agricole non durables sur le plan environnemental 
et social. 

 
C'est en particulier l'élevage, l'utilisation abondante d'engrais et la consommation de carburants fos-
siles qui contribuent à la crise climatique. La limitation du cheptel en fonction de la disponibilité locale 
de sa nourriture et l'importation limitée de denrées alimentaires d'origine animale pourraient réduire 
de plus de 50 % les émissions de GES liées à la consommation alimentaire en Suisse et contribuer à 
une alimentation saine. Les ruminants doivent être nourris uniquement en pâturages et il faut renon-
cer aux importations d'aliments pour animaux. Les terres cultivées doivent être utilisées pour la pro-
duction d’aliments consommables directement par l'homme. La production agricole doit être guidée 
avant tout par les conditions écologiques de base (climat, sol, topographie, etc.) et non par la demande 
du marché. 

 
Les sols agricoles doivent être gérés de manière durable afin d'assurer un potentiel de production à 
long terme. Le carbone stocké dans les sols doit y être préservé ou accru. Pour résoudre le problème 
de la surfertilisation, la politique agricole suisse doit améliorer l’efficience de l'utilisation des nutri-
ments, c'est-à-dire que la quantité d'engrais apportée doit correspondre aux besoins des plantes en 
macro- et micronutriments. Un plafond national d’utilisation d'engrais synthétiques en Suisse (par 
exemple le nitrate d'ammonium) contribuerait à la réalisation de cet objectif primordial. 

 
La Suisse doit également doter ses agriculteurs et ses travailleurs agricoles de moyens d'action tant 
économiques que juridiques. Les emplois dans l'agriculture doivent être soumis au droit du travail 
suisse. Il faut encourager la consultance et la formation en matière de production agricole respec-
tueuse de l’environnement et des sources alternatives de revenu dans les zones agricoles afin de sou-
tenir les agriculteurs qui se lancent dans le processus de transformation du secteur agricole suisse que 
nous envisageons et/ou qui, de ce fait, sont confrontés à des pertes de revenu à court et moyen terme.  
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7. Emissions négatives 
[Lire le chapitre complet] 

Introduction 

Les NET (technologies d’émission négative) captent le 
CO2 des gaz d'échappement résultant de processus 
difficiles à remplacer ou extraient le CO2 de l'atmos-
phère et ce, de manière purement technique ou par 
l’intermédiaire de plantes. Nombre de ces technolo-
gies sont déjà testées et utilisées aujourd'hui. Cepen-
dant, les émissions négatives qui en résultent sont in-
finitésimales. Néanmoins, il existe d'énormes poten-
tiels pour le stockage final sûr du CO2 - selon le rap-
port du GIEC SR 1.5 certainement 2000 Gt, alors que 
les émissions annuelles s’élèvent actuellement à 
moins de 40 Gt de CO2. On estime que la sécurité de ces dépôts de stockage est très élevée. Les tech-
nologies et les réservoirs nécessaires pour éliminer de grandes quantités de CO2 de l'atmosphère exis-
tent déjà aujourd'hui. 
 
En outre, il est incontestable que les NET sont nécessaires pour limiter le réchauffement climatique 
mondial à 1,5°C, tel que prévu par l’Accord de Paris sur le climat. Ainsi, les 90 scénarios climatiques 
compatibles avec l'objectif de 1,5 degré, consignés dans le rapport SR 1.5 du GIEC, nécessitent des 
émissions négatives à grande échelle, débutant entre 2020 et 2030. De plus, presque tous les scénarios 
climatiques actuels sont basés sur le fait que des quantités massives de CO2 seront éliminées de l'at-
mosphère dans la seconde moitié du siècle afin de stabiliser le réchauffement climatique. 
Néanmoins, les NET ne permettent en aucun cas de maintenir le "business as usual", car l'élimination 
et le stockage du CO2 sont coûteux et gourmands en énergie - les NET devraient donc être réservés 
aux émissions difficiles à éviter. L'aviation, l'agriculture et la production de ciment en sont des 
exemples. Les NET ne sont donc pas une alternative à la réduction des émissions, mais un complément 
pratiquement indispensable. 

Les technologies  

Les 7 NETs étudiées ainsi que leurs possibilités de stockage sont brièvement expliquées ci-dessous, 
ainsi que leurs conséquences potentielles, coûts et effets secondaires (Fehler! Verweisquelle konnte 
nicht gefunden werden.). 

• Capture et stockage directs du CO2 depuis l’air 
Le technologie Direct Air Capture (DAC) permet d’extraire directement le CO2 de l’air. Le CO2 
extrait de la sorte en Suisse est ensuite stocké de manière sécurisé (enfoui) sous la croûte 
terrestre. Selon les estimations, la Suisse aurait une capacité de 2,68 Gt.  Cette technique de 
stockage, considérée comme très sûre, est déjà utilisée depuis 40 ans et a permis d’enfouir 
environ 0,26 Gt de CO2. 

• Bioénergie avec captage et stockage de CO2 
La combustion de biomasse (p. ex. des déchets issus des plantes, des résidus de bois etc.) per-
met de générer de la chaleur ou de l’électricité. Le CO2 contenu dans les gaz émis peut être 
stocké dans le sol, comme dans le cas de la technologie DAC. Ainsi, le carbone peut être extrait 
du cycle du carbone et stocké en toute sécurité. 

• Captage et stockage du CO2 dans le secteur industriel 
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Au sein de certaines infrastructures industrielles telles que les centres d’incinération de dé-
chets ou les sites de production de ciment, le CO2, hautement concentré, peut être filtré de 
manière ciblée et enfoui dans le sol, comme dans le cadre du DAC. 

• Altération forcée 
L’altération forcée est un processus au cours duquel des roches minérales sont décomposées 
et dissoutes à la surface de la terre. Le fait de décomposer les roches accélère leur réaction 
avec le CO2 contenu dans les eaux de pluie, donc le processus d’altération naturelle. Lorsque 
l’eau de pluie finit dans les océans, le CO2 s’y trouve stocké, pour de nombreuses années, sous 
forme de minéraux carbonatés. Ce processus permet également de lutter contre l’acidification 
des océans. 

• Reforestation, boisement et augmentation de l’utilisation de bois 
La reforestation ainsi qu’un plan de boisement planifié et une augmentation de l’utilisation de 
bois comme matériau de construction permettent de stocker près de 3 Mt de CO2 chaque 
année. 

• Carbone végétal 
Il est également possible, grâce à ma chaleur, de transformer des plantes à croissance rapide 
ou des déchets issus de la production agro-alimentaire en carbone végétal, qui peut être 
stocker dans le sol. La chaleur générée peut être utilisée directement ou convertie en électri-
cité. 

• Séquestration du carbone dans le sol 
Des changements dans l’utilisation des terres agricoles permettrait d’augmenter la teneur en 
carbone des sols, donc d’en améliorer la qualité. 

Mesures politiques 

Figure 0-2 Effets potentiels et coûts des différentes NET en Suisse 
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À l’heure actuelle, le coût de ces NET est deux à trois fois plus élevé que ce que nous avons décrit 
précédemment. Néanmoins, étant donné l’innovation technologique et l’augmentation de leur utilisa-
tion, les prix sont amenés à décroître de manière significative. Pour que ces NET permettent un taux 
d’émissions nettes à zéro d’ici 2030, et ce, de la manière la plus économique possible, il est primordial 
d’y avoir recours mais aussi d’en assurer la promotion et d’en étendre l’utilisation dès aujourd’hui. 
Reporter encore l’utilisation des NET ne fera qu’ajouter un fardeau supplémentaire aux générations à 
venir et empêchera, au moins partiellement, la Suisse de compenser l’équivalent de ses émissions do-
mestiques, voire plus si nécessaire. Toutefois, étant donné que l’émission de gaz à effet de serre dans 
l’atmosphère est en fait “gratuit” à l’heure actuelle, aucune compensation financière n’incite les pays 
à extraire le CO2 de l’atmosphère. Ainsi, dans un véritable soutien politique, les NET seront mis en 
œuvre trop tardivement pour pouvoir avoir les effets nécessaires sur l’équilibre en CO2 de la Suisse. 
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8. Secteur financier 
[Lire le chapitre complet] 
 
La Convention de Paris sur le climat engage les pays à harmoniser leurs flux financiers avec les objectifs 
de la Convention de Paris sur le climat. (Article 2.1.c de la Convention de Paris). 
 
 Des intermédiaires financiers aident l'industrie pétrolière à lever des capitaux, ce qui lui permet de 
rester rentable malgré la concurrence des énergies renouvelables. Aujourd'hui, suite à l'adoption de 
la Convention de Paris sur le climat et grâce aux énergies renouvelables alternatives, le secteur des 
énergies fossiles a peu de chances de continuer à être aussi rentable - mais il est valorisé et traité 
comme tel par les intermédiaires financiers. Cela va à l'encontre de la crainte que nombre de ces titres 
soient des actifs immobilisés et que l'économie mondiale se dirige vers une bulle financière du car-
bone. Le marché n'est pas un agent neutre. Les risques sont mal évalués par le marché financier car 
de nombreux établissements financiers n'ont pas développé d'expertise en interne en ce qui concerne 
la crise climatique et évaluent donc les risques liés aux combustibles fossiles de manière trop faible.  
Les opportunités offertes par les investissements alternatifs sont également méconnues. De nom-
breuses institutions financières ont longtemps nié leur responsabilité vis-à-vis du climat et de la so-
ciété. Les intermédiaires financiers ne sont pas seulement des vaisseaux passifs par lesquels l'argent 
circule, ils peuvent contrôler activement où va l'argent et ont donc une grande responsabilité et 
obligation. Malheureusement, très peu d'institutions financières le font.  

La place financière suisse, en particulier Zurich et Genève, est l'une des plus importantes au monde et 
la Suisse est l'un des plus importants gestionnaires de fortune au monde. Notre place financière dis-
pose donc d'un levier particulièrement important dans la politique climatique internationale et l'éco-
nomie mondiale. C'est une chance pour la Suisse de réduire ses émissions à l'étranger et une obligation 
envers le monde, car si nous ne le faisons pas, le monde entier ne pourra jamais atteindre les objectifs 
de Paris. Il est conforme au principe du pollueur-payeur d'exiger que la place financière suisse et les 
régulateurs agissent maintenant. Par rapport à la BCE, aux vastes réformes de l'UE en matière de 
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financement durable et aux mesures proactives de la Banque d'Islande, la Suisse est en queue de pe-
loton en Europe, notamment compte tenu de la taille et de l'importance de sa place financière. 
Lorsqu'on parle de finance durable, le côté crédit est souvent négligé. Quelques grandes banques ont 
de nombreux investissements de capitaux à l'étranger, mais les banques plus petites, comme les 
banques cantonales, accordent principalement des prêts en Suisse. Ici aussi, les banques ne sont pas 
seulement des vaisseaux passifs par lesquels l'argent circule, elles peuvent aussi prêter activement de 
l'argent. En outre, sur le plan du financement, les banques opérant au niveau national peuvent égale-
ment s'impliquer davantage.  
En résumé, on peut dire que la place financière a le pouvoir de faire avancer la transition de toute 
notre économie, tant ici en Suisse que dans le monde. Et, comme nous le savons tous, un grand pouvoir 
s'accompagne d'une grande responsabilité.  
Les mesures examinées dans le chapitre Finances utilisent essentiellement les instruments suivants : 
Désinvestissement : les capitaux sont retirés des secteurs de l'économie à forte intensité d'émissions, 
comme les compagnies pétrolières. 
Investissement : le capital est dirigé spécifiquement vers les secteurs ou les entreprises respectueux 
du climat qui sont nécessaires à la transition de l'ensemble de l'économie vers une économie neutre 
en CO2.  
Engagement : Si les entreprises à forte intensité de CO2 ne sont pas en mesure de conduire le change-
ment en interne, elles ne pourront pas survivre sur le marché à long terme. Il est préférable que la 
direction d'entreprise dans ces domaines aborde activement le changement de sa propre initiative. 
Cependant, la direction est souvent réticente à affronter les faits et à développer de nouvelles straté-
gies. Les actionnaires peuvent exercer activement leurs droits de vote et leur influence pour susciter 
des changements internes dans ces secteurs de l'économie.  
Transparence : un problème majeur est le manque de transparence concernant les effets néfastes des 
flux financiers sur le climat ou l'information sur les flux financiers en général. Les clients, qu'ils soient 
privés ou institutionnels, ne sont pas bien informés et ne peuvent pas prendre de décisions cons-
cientes, même s'ils veulent investir leur argent en tenant compte du climat. Cette information et cette 
transparence permettent aux clients d'exprimer en connaissance de cause leur demande de produits 
financiers durables. Ces informations constituent également la base de la science, qui ne peut effectuer 
des analyses significatives que de cette manière. 
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9. Les structures économiques et politiques 
[Lire le chapitre complet] 
 
La nécessité de dépasser ses concurrents dans la recherche du profit a pour effet une croissance éco-
nomique globale. Dans un économie mondiale basée sur la concurrence, cette logique de recherche 
de profit à travers l’externalisation des coûts sociaux et environnementaux entraîne une corrélation 
entre la croissance économique (qui reflète les profits) et les émissions de gaz à effet de serre (GES) 
(qui correspondent aux externalités environnementales). L’idée d’une croissance « verte » suggère que 
nous pourrions continuer à accroître la production capitaliste de biens et de services tout en réduisant 
les externalités environnementales de la production. Comme nous l’avons vu plus haut, cette approche 
a ses limites, en raison de la nécessité de rester compétitif et de générer des profits. De plus, même 
une économie axée sur les services ne peut pas être entièrement dématérialisée. Pour faire face à la 
crise environnementale, une approche alternative à la croissance verte réside dans la réduction de la 
quantité absolue de biens et de services produits et consommés dans une période donnée. Une ap-
proche généralement appelée « économie de la décroissance ». La décroissance implique la dématé-
rialisation de l’économie, par une réduction contrôlée des activités économiques qui nécessitent des 
intrants matériels comme les combustibles fossiles, le ciment, les métaux et les minéraux, les subs-
tances chimiques, les terres rares, etc. La décroissance est impossible dans le capitalisme tel que nous 
le connaissons, qui repose sur la poursuite de la croissance économique globale. 
La Figure 0-3 indique que par rapport à une croissance économique déjà substantielle (exprimée par 
l’indicateur PIB), l’empreinte carbone de la Suisse (exprimée en émissions liées à la consommation) a 
été encore supérieure. Autrement dit, au lieu de découpler la croissance économique de l’empreinte 
carbone (« croissance verte »), nous constatons un développement des émissions qui dépasse même 
le taux de croissance économique. Les émissions carbones liées à la consommation ont augmenté plus 

Figure 0-3 Évolution des émissions de CO2 par tête et du PIB, Suisse 
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rapidement que la croissance économique. En résumé, nous n’avons jusqu’à présent constaté ni crois-
sance verte ni décroissance en Suisse. 

 
Dans le bref laps de temps qui nous reste pour réduire à zéro les émissions nettes de GES d’ici 2030, 
afin de rester dans les limites de 1,5 °C de réchauffement climatique, le volume absolu de l’économie 
matérielle suisse (mesurée par le PIB) devrait diminuer, pour que le budget carbone restant ne soit pas 
épuisé avant 2030. Le principal défi est de dématérialiser l’économie, en découplant les activités éco-
nomiques du bien-être actuel et futur des personnes, de manière à cesser d’augmenter notre produc-
tion matérielle et à consommer moins de biens (dont la plupart ne sont pas nécessaires pour une 
bonne vie), le tout sans entraîner un effondrement économique. Pour éliminer les activités écono-
miques indésirables à grande échelle et rapidement, il sera nécessaire d’introduire des réglementa-
tions, y compris des interdictions de certains biens. Il est vrai que cela implique de surmonter certaines 
structures politiques et économiques majeures. L’essentiel est d’offrir aux personnes une alternative 
qui leur permette d’accéder au bien-être matériel, sans devoir travailler dans des industries qui aggra-
vent la crise climatique mais qui financent également les régimes de prévoyance sociale et de retraite. 
Pour être un moteur de la transformation économique radicale en vue de respecter l’objectif clima-

tique de 1,5 °C, le travail doit être libéré de l’impératif d’une croissance économique infinie. 
 
Dans la perspective d’une transition équitable vers une économie décarbonisée, il faudra une série de 
mesures politiques. Il s’agit notamment de mettre sur pied un programme public pour des emplois « 
verts » (Public Program for Green Jobs – ProGJ), pour assurer et soutenir la création de nouveaux em-
plois dans des secteurs respectueux du climat, comme la construction de centrales d’énergie renouve-
lable. Ce programme doit également fournir des structures de soutien aux salarié*es de secteurs 
comme l’aviation, appelés à être déconstruits. Une autre mesure est la création d’un réseau d’ateliers 
locaux dédiés au climat dans chaque municipalité. Ils ont pour but de prêter des appareils, d’offrir des 
services de réparation et d’organiser des formations et des cours de perfectionnement. Les ateliers 
climatiques soutiennent les ménages, les municipalités, les quartiers, les associations, les clubs et les 
PME dans leur processus d’adaptation écologique, et dans la conception d’un habitat et d’un quotidien 
respectueux de l’environnement. Pour une bonne vie dans les limites posées par l’environnement, il 
faut des mesures supplémentaires. Le temps de travail doit être réduit à quatre jours par semaine et 
à 24 heures hebdomadaires (six heures sur quatre jours ouvrables) d’ici 2030, afin de diminuer la pro-
duction économique matérielle, de garantir de bons emplois pour tous*toutes, et de profiter des fruits 
du travail commun. Une société qui n’est pas axée sur la croissance économique et l’accumulation de 
capital doit revaloriser le travail de « care », avec un congé parental rémunéré de 12 mois pour chaque 
parent, et un emploi garanti dans le secteur des soins pour toute personne qui le souhaite. Pour donner 
une base solide à une société qui n’est pas construite sur la croissance, il faut transformer les entre-
prises détenues par les actionnaires en coopératives gérées démocratiquement. Ces coopératives doi-
vent être contrôlées par les salarié*es, les fournisseurs*euses, la clientèle et les autres personnes con-
cernées par les activités de l’entreprise, comme les populations du Sud global.  

 
Loin de nuire à la démocratie, le CAP vient au contraire la renforcer. Tandis que le capitalisme a histo-
riquement contribué à la crise climatique, les principes de la démocratie peuvent être un antidote à 
cette crise, à condition d’être renforcés. En bref, nous devons reconquérir nos démocraties et les 
rendre capables de faire face à l’urgence à laquelle nous sommes confronté*es. Un défi important 
consiste à surmonter les limites d’un cadre démocratique fondé sur les élections et la représentation 
parlementaire. Dans un tel système, l’influence individuelle est insignifiante, alors que les milieux qui 
possèdent les ressources économiques, sociales et culturelles ou qui contrôlent les médias sont en 
position de force. Pour élargir le contrôle démocratique de la société, plusieurs mesures s’imposent. Il 
s’agit notamment de redéfinir la propriété : quand elle a un impact social, la propriété ne peut être 
utilisée à titre privé que dans la mesure où elle ne cause aucun dommage au grand public, notamment 
en ce qui concerne la protection de l’environnement et le réchauffement climatique. La propriété pri-
vée ayant un impact social doit être mise à la disposition du plus grand nombre, si cela s’avère 
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nécessaire en vertu d’un intérêt supérieur (par ex. préoccupations écologiques et sociales urgentes). 
De plus, il faut introduire un impôt sur les fortunes au-delà de 1 million de francs, et supprimer les 
forfaits fiscaux. Le principe fondamental de la démocratie est la participation directe de tous les 
membres de la société. Garantir les droits démocratiques à tous*toutes les citoyen*nes de toute ori-
gine à partir de l’âge de 14 ans est une nécessité.  
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10.  Coopération internationale et 

financement climatique  
[Lire le chapitre complet] 
 
La Suisse accepte sa responsabilité face au réchauffement climatique mondial ; La politique et les me-
sures (climatiques et al.) de la Suisse reposent sur son impact climatique (total et historique). Ce qui 
implique que les émissions GES issues de la consommation, les investissements et les activités com-
merciales liés à des projets d’extraction des énergies fossiles, la déforestation et d’autres projets cau-
sant la destruction de l’environnement sont pris en compte. Le fil rouge de la politique climatique de 
la Suisse sur la scène internationale est la justice climatique. La justice climatique signifie choisir une 
approche qui répond à des critères éthiques dans la lutte contre la crise climatique, non seulement vis-
à-vis des générations futures, mais aussi d’un point de vue géographique et historique : certains sont 
responsables ou en tirent un profit, d’autres subissent les conséquences ou doivent en assumer les 
coûts. Par conséquent, il est inacceptable de considérer les répercussions désastreuses du réchauffe-
ment climatique comme étant une affaire purement technique. Le concept de justice climatique en-
globe donc non seulement le sujet de justice générationnelle mais également les problèmes d’inégali-
tés et de distribution mondiales. Cela signifie que les grands émetteurs tels que la Suisse doivent con-
tribuer bien plus à la réduction mondiale des gaz à effet de serre causés par l’homme que les pays du 
Sud qui en émettent beaucoup moins par habitant. 

 
Concernant le financement de la lutte contre le changement climatique, l’obligation par l’Accord de 
Paris des pays industrialisés de contribuer à un fonds commun de 100 milliards de dollars par an pour 
la protection du climat et les mesures d’adaptation dans les pays en développement, doit être appli-
quée en Suisse selon les principes de justice climatique et de responsabilité internationale en matière 
climatique. Ce qui signifierait une contribution de 1 milliard de Francs suisses par an. Cela étant dit, le 
financement climatique ne doit pas se faire aux dépens de la coopération au développement. Le sou-
tien des populations les plus pauvres et les plus vulnérables des pays du Sud dans la lutte contre le 
changement climatique n’est pas synonyme de lutte contre la pauvreté et de réduction des inégalités. 
La réduction des gaz à effet de serre (l’atténuation) et la résilience aux effets du changement progressif 
du climat (l’adaptation) peuvent complémenter la coopération au développement, mais jamais la rem-
placer. 
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Actuellement, la Suisse et d’autres pays du Nord cherchent à acquérir des crédits offset par delà leurs 
frontières, surtout au Sud. Cette approche va à l’encontre du principe de justice climatique. D’une part 
car ces pays ne réduisent par leur émissions GES de manière adéquate puisque l’échange de crédit 
d’émissions GES exige une compensation continue et ne les exempte pas de réduire leurs émissions 
sur le sol national. D’autre part, les retombées de nombreux projets offset sont contestables ou violent 
les droits humains.  Les émissions GES ne doivent donc pas être externalisées en échange de Interna-
tionally Transferred Mitigation Outcomes (ITMO) et/ou de compensations à l’étranger. 

 
Les accords de libre-échange sont en grande partie responsables de la crise climatique à trav ers la 
déforestation, la destruction des pratiques agricoles locales et la violation des droits humains qu’ils 
engendrent. Il est nécessaire que l’application de la justice climatique prenne en compte les accords 
commerciaux. Le respect des droits humains et des accords internationaux pour la protection de l’en-
vironnement doit prévaloir toute disposition d’autres traités internationaux, en particulier les accords 
commerciaux. Dans le doute, l’application des dispositions dans les accords commerciaux devrait être 
suspendue. La Suisse devrait également plaider en faveur de l’adoption de ce concept en droit inter-
national. Même si le CAP stipule que les émissions GES de la Suisse doivent être réduite à zéro émis-
sions nettes d’ici 2030, un engagement similaire et juridiquement contraignant doit être pris au niveau 
international. L’objectif du Traité de non-prolifération des combustibles fossiles est d’éliminer progres-
sivement l’utilisation des énergies fossiles dans le monde grâce à un accord juridiquement contrai-
gnant. La “non-prolifération” se réfère à la prévention de l’exploitation de nouvelles ressources fos-
siles. Ce traité suit l’exemple du traité sur la non-prolifération des armes nucléaires négocié durant la 
Guerre Froide. La grande différence par rapport à l’Accord de Paris est qu’il est juridiquement contrai-
gnant et les Etats membres ont la possibilité d’infliger des sanctions économiques à toute partie qui 
violerait ce traité. 
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11. Éducation 
[Lire le chapitre complet] 
 
En Suisse, la vision de l’éducation au climat passe par un large débat éclairé par les faits englobant 
diverses approches et des solutions concrètes pour lutter contre le changement climatique. Le débat 
public devrait se concentrer sur la manière de créer et de vivre dans un monde qui n’émet pas de 
carbone. Les écoles, les médias et le gouvernement devraient s’assurer de la diffusion d’informations 
fiables à une fréquence appropriée et offrir des plateformes de débat. Ainsi, les citoyens auront une 
vue d’ensemble des problèmes que nous auront à affronter et des solutions déjà existantes, qui sont 
le fondement d’un processus démocratique et constructif.  
Afin de réaliser cette vision, il est essentiel d’acquérir des compétences et des savoirs pertinents et 
appropriés. Le grand public doit comprendre les conséquences du changement climatique sur leur vie 
mais également sur celle de tous les habitants de la planète et des générations futures. Les citoyens 
doivent avoir les compétences nécessaires pour contribuer activement et de manière appropriée à la 
réduction des émissions au sein de la société. Enfin, ils 
devront être capables de mettre en pratique ces con-
naissances et ces outils, ce qui n’est pas le cas actuelle-
ment. Malgré de nombreuses bonnes initiatives et 
beaucoup d’acteurs engagés, la plupart des Suisses 
n’ont pas les connaissances, les compétences et l’atti-
tude indispensables pour prévenir cette grave et immi-
nente crise climatique. Pour ce faire, nous aurons be-
soin de changements dans les institutions d’enseigne-
ment, de nouveaux moyens d’éduquer le grand public 
et de méthodes pour amener ces apprentissages dans 
le milieu de l’industrie. 

Le rôle des écoles 

L’éducation au climat centrée sur la pratique doit être inscrite dans tous les programmes pour tous les 
niveaux comme une question transversale et doit se concentrer sur le développement de compétences 
liées à la lutte contre le changement climatique. Afin de pouvoir enseigner sur le sujet de la crise cli-
matique dans toutes les matières, tous les enseignants en exercice doivent participer à un programme 
de formation. 

Le rôle du gouvernement 
La campagne d’information menée par le gouvernement et le FOEN instruit la population au sujet de 
la crise climatique et du besoin d’agir et propose des solutions. Cette campagne a pour objectif de faire 
comprendre à tous que nous avons besoin de changements si nous voulons conserver notre qualité de 
vie à l’avenir. Son but est de présenter au public de manière positive les effets de ces changements 
indispensables, les bénéfices pour chaque citoyen ainsi que la souffrance qui peut être évitée.  En plus 
des faits généraux, la capacité à agir devrait être relayée. Pour ce qui est de la mise en œuvre, la Con-
fédération se fonde sur les conclusions de recherches pédagogiques. 
Afin d’encourager les citoyens à agir et participer, le gouvernement devrait mettre en place des projets 
locaux d’éducation au climat ouverts au public. Cela permettrait de s’adresser à la population en de-
hors du système éducatif. Il existe déjà des plateformes qui pourraient être utilisée pour lancer ces 
projets pédagogiques comme les commissions locales ou les ONG. Notons aussi que les “Assemblées 
pour le climat” pourraient constituer une plateforme pour informer sur ce genre de projets. De nom-
breuses organisations sont déjà spécialisées sur l’éducation au climat. Leurs services peuvent être 
d’une grande aide pour ces projets. L’Etat devrait apporter son soutien à ces structures. 
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Nous ne devons pas éduquer seulement à l’école ou à travers les services publics. L’éducation a un rôle 
important à jouer dans le monde de l’industrie et des affaires car ces milieux offrent la possibilité de 
sensibiliser une grande partie de la population.  Une formation à l’environnement devrait être envisa-
gée pour tous les employés. Celle-ci serait mise en lien directement et pratiquement avec le champ 
d’expertise du travailleur. L’objectif serait de sensibiliser l’employé à l’influence de leur entreprise sur 
le climat et de les pousser à agir. 

Le rôle des médias 

En tant que quatrième pouvoir informel, les médias peuvent aider à inverser la tendance climatique 
en présentant des informations appropriées et cohérentes sur le plan scientifique. Cette thématique 
doit être abordée non pas du point de vue d’évènements ponctuels sensationnalistes mais s’inscrire 
de manière constructive dans un processus politique en générant un débat sur les façons de sortir de 
la crise. 
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12. L’adaptation 

[Lire le chapitre complet] 
 
Nous devons nous adapter au changement climatique en adoptant des mesures d’adaptation et d’at-
ténuation afin de rester sous la barre des 1,5°C. Cela aura des conséquences importantes sur la société 
dans son ensemble. Notre capacité d’adaptation définira l’ampleur des répercussions et les risques 
auxquels nous devrons faire face en Suisse et à travers le monde. L’adaptation est un processus de 
transformation, puisque le statu quo actuel ne permet pas d’assurer un avenir durable, surtout si nous 
n’arrivons pas à atténuer suffisamment les causes du changement climatique anthropique. Afin de 
changer le système, nous devons en comprendre le fonctionnement, son histoire et surtout qui le con-
trôle, en a la légitimité et la connaissance pour pouvoir bousculer l’ordre établi. Si nous reproduisons 
les “solutions” d’aujourd’hui sans évaluer ce qui maintient le système actuel en place nous risquons 
de simplement creuser les inégalités et répéter les mêmes erreurs. 
L’adaptation au changement climatique est un processus complexe et multidimensionnel qui concerne 
beaucoup d’acteurs à un niveau très localisé. En temps de crise, la frange de la population la plus mar-
ginalisée par la société est bien souvent celle qui souffre le plus. Mais il est important de faire la dis-
tinction avec le processus d’atténuation dans ce cas. Le changement climatique pose des dangers plus 
grands et même les scientifiques ne savent pas ce qui se produira exactement. Le coût des dommages 
du réchauffement de la planète sur les réseaux routier et ferroviaire ainsi que les centrales nucléaires 
et hydrauliques pourrait s’élever à 1 milliard de Francs Suisses par an. Les régions montagneuses de-
vront probablement faire face à des problèmes de gestion des eaux dans les secteurs de l’agriculture 
et du tourisme saisonnier. La fonte des neiges pourrait ne plus être suffisante pour remplir les réser-
voirs d’eau qui servent à l’agriculture, aux centrales hydroélectriques et à la création de neige artifi-
cielle. La politique suisse d’adaptation climatique ne doit pas oublier les personnes et les secteurs les 
plus touchés par le changement climatique. Par ailleurs, en plus du projet de l’Office fédéral de l’envi-
ronnement, présenté dans ce chapitre, notre programme prend en compte des groupes et des régions 
suisses vulnérables qui pourraient être touchés plus rapidement par le changement climatique et qui 
disposent de capacités d’adaptation limitées. Notre objectif est que les personnes qui subissent un 
impact négatif suite à ces changements n’aient pas à assumer seuls les coûts de cette adaptation et 
disposent des outils nécessaires pour faire face à de nouvelles réalités. 
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1. Santé : appliquer des mesures de prévention. Construction d’infrastructures résistantes à des 
évènements météorologiques violents (ex: aménagement d’espaces verts climatisant dans les 
villes pour lutter contre les grosses chaleurs), prise en compte du réchauffement climatique 
dans toutes les futures décisions urbanistiques. Observation des maladies à transmission vec-
torielle pour détecter les épidémies assez tôt. Construction de systèmes énergétiques respec-
tueux de l’environnement et promotion des transports en commun et des activités comme le 
vélo ou la marche à pied comme alternatives aux véhicules motorisés pour réduire les émis-
sions carbone, la pollution de l’air par les ménages et encourager l’exercice physique. 

2. Santé : développer la résilience. Augmenter le capital social en organisant un réseau de res-
sources et en renforçant le tissu social pour aider les plus vulnérables et développer la rési-
lience de la communauté à lutter contre les difficultés physiques et mentales liées au climat. 

3. Santé : investir dans le système de santé. Le personnel soignant prend aussi soin de l’environ-
nement en pratiquant un emploi “vert”. Ces emplois “verts” contribuent à la préservation et 
le renforcement du bien-être, de la culture et de la gouvernance des générations futures et 
actuelles. Le personnel soignant des hôpitaux et des maisons de retraites, par exemple, utilise 
moins de ressources et émet moins de CO2 que les travailleurs du secteur de la production ou 
de la distribution. 

4. Régions montagneuses : trouver des alternatives au tourisme saisonnier. Stop aux subven-
tions pour les entreprises aux modèles économiques à court terme qui ne prennent pas en 
compte la durabilité environnementale. Les subventions devraient accompagner les régions 
qui vivent du ski à diversifier leurs activités et rester actives toute l’année pour qu’elles soient 
plus résilientes aux variations de températures et être octroyées à des projets dont l’impact 
social et environnemental est évalué.  

5. Migration : protection. Aide juridique, guidance et développement de lois qui renforcent la 
protection des personnes déplacées dans le contexte des catastrophes climatiques. 
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Stratégies 
 
Ce plan d’action est composé de divers instruments politiques: subventions, directives, interdictions, 
investissements, système commerciaux, taxes, quotas, information et éducation. Si l’on considère ces 
différents types de mesures, les interdictions et les réglementations sont souvent plus critiquées et le 
monde politique est assez frileux lorsqu’il faut les imposer. C’est pourquoi nous souhaitons les détailler 
davantage et en discuter pour expliquer pourquoi nous considérons qu’elles sont justifiées et néces-
saires et qu’elles ne constituent pas du tout une restriction de nos libertés. 
 
La véritable liberté n’est pas de pouvoir faire tout ce dont on a envie, mais d’être libre d’agir sans 
empiéter pas sur la liberté d’autrui. Ou autrement dit : la liberté des uns à élever le poing s’arrête là 
où le nez des autres commence. Notre droit individuel à la liberté ne doit pas se faire aux dépens des 
autres. 
Avec la crise climatique, des centaines de millions de personnes perdront leur maison, seront forcé de 
fuir et vivront dans la peur des pénuries d’eau et d’une guerre pour les ressources. D’ici la fin du siècle, 
des millions de personnes auront péri chaque année à cause de la hausse des températures. Pour 
toutes ces raisons, assurer la liberté à avoir une grosse voiture qui pollue n’est plus une priorité. Après 
tout, dans un sens, ne pas interdire quelque chose qui détruit nos libertés n’est pas une idée libérale. 
Par exemple, il est aussi interdit de rouler à 150 km/h en ville, car cela serait prendre le risque inutile 
de tuer quelqu’un. C’est donc naturellement que nos droits s’accompagnent d’obligations et que notre 
droit à la vie nous oblige à ne pas la mettre en danger. 
Notre vie quotidienne est pavée d’une pléiade de réglementations qui nous permettent de coexister 
et de fonctionner. Sans elles notre société s’effondrerait. La catastrophe climatique nous pousse au 
bord du gouffre et c’est pourquoi les infrastructures et les carburants fossiles doivent être bannis. 
 
Si le monde politique avait écouté les scientifiques il y a 30 ans, le réchauffement catastrophique de 
plus de 1,5°C aurait peut-être pû être évité par des mesures moins drastiques. Mais aujourd’hui, il est 
tout simplement trop tard pour demander une décarbonisation progressive en douceur. Les interdic-
tions sont des mesures plus honnêtes que les autres car elles imposent noir sur blanc la nécessité d’en 
finir avec l’ère des énergies fossiles dans des textes de loi. Le message est clair: zéro émission, et pas 
juste moins d’émissions. 
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Tableau du programme des politiques 
 

Chapitre 1 : Politique transsectorielles 

Mesure 1.1 : Moratoire 
sur les nouvelles infras-
tructures jusqu’à 2030 

Aucune nouvelle construction traditionnelle ou d’infrastructure des transports entre 2021 
et 2030. Les permis de bâtir et d’aménagement se limiteront à des projets de rénovation ou 
de réadaptation pour les constructions et infrastructures existantes. A l’exception des in-
frastructures qui : ont un effet net positif (réduisent plus de GES qu’elles n’en émettent 
pour la construction), produisent des énergies renouvelables (ex: éoliennes), participent à la 
décarbonisation du secteur de la mobilité (ex: pistes cyclables), produisent des technologies 
essentielles pour la transformation (ex: batteries), représentent un besoin urgent d’infras-
tructures publiques (ex: écoles). 

Mesure 1.2 : Tarification 
des gaz à effet de serre 

Putting a price on CO2 and other greenhouse gases (GHG) makes harmful activities more ex-
pensive and implements the "polluter pays"-principle and ensures true costs. The policy ap-
plies to all main greenhouse gases and all actors (including all companies). It should range 
from CHF 150-200 in 2021 and gradually increase annually by CHF 45 to reach CHF 525 in 
2030.  

Mesure 1.3 : Ajustement 
carbon frontalier pour 
une concurrence équi-
table 

Prévention d’un “leakage” ou déplacement de l’industrie et des émissions vers les pays plus 
polluants, à travers des ajustements carbon frontaliers qui appliquent la même tarification 
GES pour les importations et les produits nationaux et les exportations depuis la Suisse re-
çoivent un remboursement. L’application de ces ajustements permettent de décourager la 
consommation de marchandises qui produisent beaucoup de CO2 et de réduire les distor-
sions.. 

Mesure 1.4 : Matterhorn 
- Plateforme “net-zéro” 
d’achat public 

L’achat public (6% du PIB en Suisse) doit être limités au biens “net-zéro”. Le développement 
d’une plateforme d’achat donnerait un accès direct et compétitif à des produits “net-zéro” 
pour les producteurs et les vendeurs. La pente vertigineuse du Cervin symbolise la sortie ra-
pide envisagée par le CAP et l’Accord de Paris. 

Mesure 1.5 : Périodes de 
garantie contre l'obsoles-
cence programmée 

Les périodes de garanties légales devraient être conçus spécifiquement pour chaque pro-
duit pour couvrir la durée de vie la plus longue techniquement possible. Pour les compo-
sants individuels particulièrement sujets à l’usure, les périodes de garantie devront être dé-
finies séparément, et les pièces détachées garanties sur le long terme, au-delà de la période 
de garantie du produit. 

Mesure 1.6 : Etudes d’im-
pact climatique 

La Suisse est en train d’établir des études d’impact environnemental et climatique pour tous 
les produits et services. Certaines de ces études devraient être des impacts de niveau 3 
(scope 3). Les informations sur les produits et les calculs des scores devraient être transpa-
rentes et accessibles à tous dans une base de données libre. 

Mesure 1.7 : Label d'Im-
pact climatique 

Tout produit non-alimentaire vendu en Suisse devrait porter un label d'impact climatique 
obligatoire, établi sur la base de l'évaluation d'impact climatique. L'objectif est d'apporter 
de la transparence pour les consommateurs, leur permettre de faire des choix informés et 
inciter les producteurs à réduire leur impact climatique. 

Mesure 1.8 : Remplacer la 
publicité commerciale par 
l'art et l'éducation 

Pour réduire la consommation de produits écocides et la consommation non-essentielle 
tout court, la publicité commerciale est interdite dans les espaces publics non-numériques. 
L'espace libéré devrait être utilisé pour l'art et l'éducation. 

Mesure 1.9 : Banque et 
agences climatiques 

Pour la transition de nos infrastructures (cela concerne le logement, la mobilité, l'énergie, 
etc.), un financement à grande échelle est nécessaire. Une banque climatique prêterait des 
crédits (capital d'emprunt) aux "Agences climatiques" pour permettre ces projets d'infras-
tructure à grande échelle. Les agences climatiques sont par exemple des architectes, des 
entreprises de panneaux solaires, etc. qui sont en mesure de réaliser ces projets d'infras-
tructure. 
La plupart du temps, l'expertise et la technologie existent déjà, mais en raison d'un manque 
de financement et de demande, les projets à l'échelle requise ne peuvent être réalisés. 
Cette demande (par exemple pour le remplacement des systèmes de chauffage au mazout) 
augmentera rapidement, tout comme le financement nécessaire pour lesdites agences cli-
matiques. L'argent fourni serait du capital d'emprunt bon marché offert aux entreprises 
avec des taux d'intérêt abordables, car une banque climatique publique n'aurait pas de but 
lucratif. 

Chapitre 2 : Mobilité 

Transport terrestre  

Matterhorn#_Policy_1.4:_
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Mesure 2.1 : Nouvelle 
hiérarchisation du sys-
tème de circulation 

La constitution (Art. 88) devrait établir une nouvelle classification dans la planification de la 
circulation par ordre de priorité : 1. Les piétons, 2. Les cyclistes, 3. Les transports publics, 4. 
Les transports ferroviaires, 5. Les transports routiers, 6. Les transports aériens. Il est essen-
tiel d’avoir un réseau sûr, rapide et direct à tous les niveaux pour les piétons et les cyclistes. 

Mesure 2.2 : Réaffecta-
tion des infrastructures 
existantes 

La réaffectation de 50% des infrastructures existantes pour les véhicules privés dans les es-
paces publics au profit des piétons, des cyclistes, des transports publics et du partage de 
voitures d’ici 2030 entraînerait une révolution de la manière dont nous circulons et une 
meilleure qualité de vie. 

Mesure 2.3 : Introduction 
d’une nouvelle multimo-
dalité intelligente pour 
les personnes et le fret 

L’introduction d’un système de hub dans toute la Suisse et d’un réseau dense d’offres de 
partage de vélo et de voitures peuvent faciliter la transition des véhicules privés vers une 
nouvelle manière de combiner différents moyens de transport le plus efficacement pos-
sible. 

Mesure 2.4 : Des villes 
sans voitures 

A l’horizon 2025 toutes les grandes villes suisses (de plus de 50 000 habitants), sauf 
quelques exceptions, interdiront l’accès aux voitures. Le réseau déjà existant des transports 
publics et la proximité de tout permet une mobilité à pied, en vélo ou en transport en com-
mun. La distribution des marchandises se fera en grande partie en vélo. 

Mesure 2.5: Suspension 
de la construction de 
routes fédérales. 

La suspension de la construction de routes fédérales entraîne directement une réduction 
des émissions GES car cela réduit la construction, évite la croissance de l’offre de réseau 
routier, de la pollution des sols et la perte d’espaces verts, et encourage la transition vers 
des formes de mobilité plus respectueuses de l’environnement sur le long terme. 

Mesure 2.6 : Interdiction 
de la vente de carburant 
pour les véhicules à éner-
gie fossile et de l’électri-
cité fossile 

La vente de carburants pour les véhicules à énergie fossile et l’électricité issue de combus-
tibles fossiles sera interdite d’ici 2030. Cela garantit l’utilisation des énergies renouvelables 
dans le secteur de la mobilité et encourage à ne pas acheter de nouveaux véhicules avec un 
moteur à combustion interne (MCI) d’ici à 2025. 

Mesure 2.7: Interdiction 
de la vente de véhicules 
avec un moteur à com-
bustion interne (MCI) 

Il sera interdit de vendre de nouveaux véhicules légers (< 3.5t) avec MCI d’ici 2025. Les véhi-
cules poids lourds avec MCI seront interdits d’ici 2030, subventionnés par un système de 
quota provisoire qui débutera en 2025. 

Mesure 2.8 : Interdiction 
des voitures de grande 
taille et surpuissantes 

Réduction du nombre de SUV de grande taille et des véhicules particuliers surpuissants en 
limitant le poids à 1,5t et la puissance maximum à 100kW. 

Mesure 2.9: Taxe envi-
ronnementale sur la con-
duite et l’utilisation des 
routes 

Une taxe de circulation sera prélevée individuellement, en fonction du poids du véhicule et 
du nombre de kilomètres parcourus pour compenser la perte des revenus des taxes sur l’es-
sence et le diesel avec la transition à une mobilité électrique. 

Mesure 2.10: Diminution 
du nombre de services de 
livraison à domicile et li-
vraison à vélo 

Afin de limiter le nombre de véhicules de livraison et encourager la distribution de groupe, 
nous suggérons l’extension de l’application des LSVA et PSVA des véhicules poids lourds à 
tous les véhicules de livraison motorisés et l’introduction d’une taxe de livraison de 15 CHF 
par expédition (livraison à vélo exemptée). 

Mesure 2.11: Limiter la 
déduction fiscale des na-
vetteurs 

Une réduction de la déduction fiscale des navetteurs couplée à une revalorisation de la 
marche à pied, du vélo et des transports en commun.   

Mesure 2.12: Baisse de la 
vitesse maximale 

Plus on roule vite, plus on consomme d’énergie par kilomètre. La baisse de la vitesse maxi-
male est une des mesures les plus faciles et peu coûteuses à mettre en place. 

Mesure 2.13: Journée 
sans voiture mensuelle 

Une journée sans voiture par mois bouscule nos habitudes et nous pousse à explorer 
d’autres formes de mobilité. Cela ne permet pas directement de réduire nos émissions de 
CO2 de manière significative mais vise à changer les mentalités.  

Transport maritime  

Mesure 2.14 : Non à l’ex-
pansion des ports de Bâle 

Il faut mettre un terme à l’expansion du bassin portuaire 3 trimodal de Bâle. Une société 
pour la neutralité climatique n’est pas compatible avec l’augmentation du transbordement 
des combustibles fossiles, des minerais, des pierres, des terres et des biens de consomma-
tion, qui représentent 86% des marchandises qui transitent par le port. 

Mesure 2.15: Introduc-
tion de normes sur les 
importations I 

Introduction de normes claires en matières environnementales et sociétales pour les mar-
chandises importées par bateau. 

Mesure 2.16: Règlemen-
tation des bateaux à mo-
teur privés, publics et 
commerciaux 

Par analogie avec les réglementations sur les voitures, une taxe de navigation sera appli-
quée, la vente de nouveaux MCI interdite à partir de 2025 et les carburants fossiles proscrits 
d’ici 2030.   

Mesure 2.17 : plafonne-
ment des tonnes impor-
tées en Suisse 

La quantité de produits importés, dont la plupart sont transportés par voie d'eau, a aug-
menté de façon spectaculaire. L'objectif de cette mesure est de réduire la quantité de biens 
importés et, partant, les émissions et la surconsommation. 
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Mesure 2.18 : Imposition 
de normes pour les na-
vires appartenant à des 
sociétés suisses 

Les pratiques maritimes contraires à l'éthique et préjudiciables à l'environnement seront 
interdites, dans la mesure du possible, aux compagnies maritimes basées en Suisse. 

Transport aérien  

Mesure 2.19: Pas de sub-
ventions et d’avantages 
fiscaux pour l’aviation 

A l’heure actuelle, la plupart des vols internationaux et des services liés à l’aviation sont gé-
néralement exemptés de TVA, les carburants pour l’aviation sont exemptés de la taxe sur le 
pétrole et des taxes sur le CO2 et beaucoup d’aérodromes sont financés par des fonds pu-
blics. Ce type d’exonération fiscale et ces subventions doivent cesser immédiatement. 

Mesure 2.20: Eco carbu-
rant - Kérosène synthé-
tique issu des énergies 
renouvelables 

Début 2025, 10% des carburants pour les avions qui s’approvisionnent en Suisse doivent 
être synthétiques et issus des énergies renouvelables. Ce quota doit augmenter de 20% par 
an pour atteindre 100% d’ici 2030. 

Mesure 2.21: Taxe sur 
l’aviation/ Taxe pour les 
grands voyageurs 

Cette mesure permet de taxer progressivement des tonnes de CO2 sur une période de 4 
ans. L’objectif est de décourager les grands voyageurs et de générer des revenus pour la re-
cherche sur la production des carburants synthétiques ou pour le financement d’autres 
moyens de transport respectueux de l’environnement. 

Mesure 2.22: Limite 
d’émissions 

Cette mesure fixe une limite absolue des émissions pour le secteur de l’aviation, c’est donc 
la mesure la plus directe pour réduire les émissions. 

Mesure 2.23: Interdiction 
des vols pour une courte 
distance 

En 2018, 77% des passagers aériens s’envolaient pour des destinations européennes. Nous 
proposons l’interdiction des vols intérieurs et des vols pour les destinations qui peuvent 
être atteintes par d’autres moyens tels que les transports publics en moins de 8h (et en 
moins de 24h d’ici 2030). 

Mesure 2.24: Interdiction 
des jets p rivés et 
d’autres formes d’avia-
tion de luxe 

En moyenne, un vol en jet privé émet autant de GES qu’un vol en classe économique pour la 
même distance, et presque 150 fois plus qu’un voyage similaire en tgv. C’est pourquoi nous 
exigeons l’interdiction immédiate des jets privés et des vols de luxe inutiles comme les taxis 
aériens ou l’héliski.   

Mesure 2.25: Compensa-
tion des autres répercus-
sions sur le climat que 
l’émission de CO2 

La combustion en haute altitude émet non seulement du CO2 mais aussi des GES passagers, 
comme la vapeur d’eau et des particules rejetées par les pots d’échappement des jets. Afin 
d’atteindre un objectif net-zéro, toutes les émissions, pas seulement le CO2, doivent être 
compensée par des émissions négatives à partir de 2030, en accord avec le principe du pol-
lueur-payeur. 

Mesure 2.26 : Mesures 
générales d’efficience 

Il existe beaucoup de petites améliorations pour réduire la consommation de carburant tels 
que le roulage électrique, les ailerette ou winglets, la soufflante non carénée, une meilleure 
planification des départs et des arrivées, moins de poids en cabine, des niveaux et vitesses 
de vol optimaux  

Mesure 2.27 : Soutien 
aux personnes touchées 
par le déclin de l’aviation 

En fonction de la quantité de kérosène synthétique disponible d’ici 2030, le secteur pourrait 
accuser une diminution de 90% de ses activités. Il est donc essentiel de fournir des aides fi-
nancières pour compenser les pertes de salaire et de proposer de nouvelles formations. Il y 
aura sans doute des répercussions pour l’industrie du tourisme, sur le sol national et à 
l’étranger qui devront s’accompagner de mesures. 

Mesure 2.28: Développe-
ment des transports non-
aérien 

Un réseau ferroviaire et de transports publics pratique devrait être mis en place pour des-
servir efficacement les destinations principales en développant de nouveaux trajets en train 
de nuit, de nouveaux rails de chemin de fer et en améliorant les sites de réservation en 
ligne et les réseaux de bus.   

Chapitre 3 : Construction en bâtiment et aménagement du territoire 

Construction en bâtiment 

Mesure 3.1: Interdiction 
et remplacement obliga-
toire des systèmes de 
chauffage électriques ou 
qui utilisent des combus-
tibles fossiles 

Une diminution rapide des émissions générées par les systèmes de chauffage est vital. Des 
exigences juridiques et réglementaires sont nécessaires. Les nouveaux systèmes de chauf-
fage qui fonctionnent avec l’électricité ou les énergies fossiles sont proscrites. Il faut intro-
duire l’obligation de remplacer ceux déjà existants à temps. 

Mesure 3.2: Fonds pour 
le climat 

De manière à augmenter substantiellement le total du volume des fonds disponibles pour la 
réaffectation des bâtiments à haute efficacité énergétique par rapport à aujourd’hui, un 
fond climatique sera établi. Ceci est similaire au programme actuel pour les constructions 
en Suisse mais il sera accompagné de quelques points supplémentaires (comme des taux de 
subvention plus élevés ou une clause de force majeure). 

Mesure 3.3: Promotion 
des biomatériaux de 
construction 

En vue de promouvoir la production, les chaînes de distribution et l’utilisation de matériaux 
de construction biologiques, tout nouveau projet de construction en Suisse d’ici 2022 doit 
travailler à 50% avec du bois ou d’autres biomatériaux comme la paille ou le chanvre. Cela 
permet de réduire la présence de ciment, d’acier, des agrégats, de pierre à chaux et 
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l’extraction et la production de minerai de fer. De plus, ces biomatériaux ont un grand po-
tentiel pour stocker des émissions négatives. 

Mesure 3.4: Compatibi-
lité des lois et normes de 
construction existantes 
avec le net-zéro 

Les normes de constructions doivent être adaptée au niveau national, cantonal et municipal 
pour s’assurer que les constructions et des rénovations soient faites avec des technologies 
et des matériaux durables et respectueux de l’environnement. Des propositions doivent 
être élaborées par des commissions d’experts afin d’identifier les réglementations à amen-
der. 

Mesure 3.5: Guichets 
uniques comme centres 
de conseil 

Afin de faciliter la conversion vers des bâtiments écologiques, des guichets uniques indé-
pendants prodigueront des conseils et des informations à ceux qui souhaitent faire des ré-
novations concernant les technologies, les mesures, les procédures, les coûts, le finance-
ment et les subventions. Ces nouveaux centres de conseil seront répartis dans tous les can-
tons et les grandes villes et ceux qui existent déjà doivent insister davantage sur la compati-
bilité climatique.  

Mesure 3.6: Encourager 
la rénovation des bâti-
ments en location 

De manière à promouvoir les travaux de l’amélioration de l’efficacité énergétique qui ne 
sont pas obligatoires et aussi protéger les locataires des factures énergétiques inutilement 
élevées, des corrections doivent être apportées afin que les locataires assument ces fac-
tures énergétiques. On pourrait imaginer, par exemple, de mettre en place des subventions 
plus importantes, un droit à une diminution du loyer si le bâtiment n’est pas rénové ou plus 
de transparence sur la qualité énergétique de l’appartement. 

Mesure 3.7: Archivage 
numérique et marché des 
composants pour soute-
nir la construction circu-
laire 

La promotion des constructions neutres en carbone et capable de stocker le carbone néces-
sitera des instruments pour encourager l’utilisation circulaire des matériaux, comme par 
exemple la réutilisation complète de tous les matériaux et composants de construction. 
C’est pourquoi il faut créer des échanges de composants de construction et de matériaux et 
l’archivage national des composants de construction (en reliant les échanges et en offrant 
une vue d’ensemble). 

Aménagement du territoire 

Mesure 3.8: Classification 
des sols pour plus de 
transparence et un meil-
leur compromis entre la 
protection des sols et le 
développement des in-
frastructures 

La classification par points d’index se fonde sur certains critères qui déterminent la qualité 
des sols. Cela permettra de construire les nouvelles infrastructures en priorité sur les sols 
dégradés et pauvres et de garder les sols de qualité disponibles pour la production locale 
qui émet peu de CO2 et les biens durables. 

Mesure 3.9: Etudes d’im-
pact environnemental 
pour l’aménagement n et 
le développement des 
projets et des stocks 

Tous les projets d’aménagement du territoire, en cours ou futurs, doivent aller dans le sens 
de l’objectif net zéro pour 2030. Pour cela nous aurons besoin d’études d’impact environne-
mental. Il en va de même pour les développements structurels importants dans le carde ac-
tuel des règles d’aménagement du territoire. Cela permet aussi d’attirer l’attention des dé-
cideurs politiques et du grand public sur la question de l’impact climatique du secteur de la 
construction. 

Mesure 3.10: Créer des 
espaces de travail pour le 
développement des villes 
et des communautés cli-
matiquement neutres 

Les municipalités ont les ressources nécessaires pour l’initiation sociale, les négociations lo-
cales et les procédés de conception (bâtiments, matériaux, communication, possible rému-
nération, etc.). Le but est de créer des villes, des municipalités, des communautés, des quar-
tiers et des espaces publics qui soient climatiquement neutres. 

Mesure 3.11: Organisa-
tion des “villes des 
courtes distances” acces-
sibles à pied et où il fait 
bon vivre 

Les municipalités et les particuliers contribuent à la “ville des courtes distances” en créant 
des conditions nécessaires à 3 niveaux: l’aménagement du territoire (accès au foncier), l’in-
frastructure (réseau piétonnier) et la logistique (offre d’une variété de services locaux).   

Mesure 3.12: Développe-
ment des espaces ruraux 
et périurbains 

La transformation vers une société neutre climatiquement ne se fera pas sans les commu-
nautés rurales et périurbaines. Ces dernières sont le déclencheur des processus de dévelop-
pement de la communauté et s’intéressent particulièrement à la neutralité climatique et les 
conditions d’aménagement spécifiques. 

Mesure 3.13: Meilleure 
répartition de l’emploi 
sur le territoire pour ré-
duire la distance entre 
domicile et lieu de travail  

Le ratio d’emplois par habitant ou d’employés dans la population active est actuellement 
largement déséquilibré dans les grandes villes. L’abondance d’emplois dans les centres ur-
bains attire beaucoup de navetteurs. De façon à rééquilibrer ce ratio, les grandes villes doi-
vent imposer une limite à la création de nouveaux emplois dans les centres villes. 

Mesure 3.14: Application 
de politiques de loge-
ment qui permettent une 
“transition juste”. 

Des paquets de mesures sont nécessaires pour prévenir la gentrification du “faible car-
bone”.  Ils devront prendre en compte les coûts du loyer, une clause de protection du loca-
taire, la transparence des coûts de location ou des réglementations pour éviter des aug-
mentations injustifiées du loyer. 

Soil#_Policy_3.8:_
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Chapitre 4: L’industrie et le secteur tertiaire 

Mesure 4.1: Interdiction 
des gas techniques qui 
contribuent à forçage ra-
diatif élevé 

Interdiction immédiate de la production, l’importation et l’utilisation de nouveaux produits 
et équipements qui emploient des substances synthétiques avec un Potentiel Réchauffe-
ment Global (GWP) > 50 (pour une période de 100 ans). Taxe de 500 CHF/t CO2eq pour les 
applications irremplaçables (ex : applications médicales). Pour éviter les émissions des gas F 
déjà présents, une entité désignée les achète à un prix de ex. 200CHF/t CO2eq et les brûle 
gratuitement. 

Mesure 4.2: Passage du 
système d’échange des 
permis d’émissions à une 
instrument de finance-
ment CCS 

Ajustement des limites d’émissions ETS au net zéro 2030. Après avoir atteint l’objectif zéro 
en 2030, le marché ETS évoluera vers un marché à émissions négatives pour les émissions 
résiduelles. 

Mesure 4.3: Réglementa-
tions sur le commerce 
des marchandises 
suisses. 

A partir de 2025, les entreprises basées en Suisse auront l’interdiction de vendre et d’ache-
ter des carburants fossiles, de les promouvoir ou les financer, et d’apporter un quelconque 
support administratif ou technique à leur production. 

Mesure 4.4: Plan d’action 
net-zéro pour les entités 
de productives 

Toutes les entreprises productrices d’émissions directes additionnelles qui ne sont pas déjà 
couvertes par d’autre politiques sectorielles doivent développer et régulièrement mettre à 
jour des plans d’action net zéro pour décarboniser d’ici 2030. Il existe 3 catégories de me-
sures: a) économiquement viables, b) techniquement faisables mais non rentables et c) in-
faisable techniquement. 

Mesure 4.5: Application 
de mesures net-zéro 
prêtes et viables encou-
ragées par des primes 
pour les premiers utilisa-
teurs 

D’ici 2030 toutes les mesures de type a) doivent être appliquées ou la licence d’exploitation 
de la société sera révoquée. Pour accélérer le processus, les entreprises qui entrent dans les 
clous rapidement recevront une prime. 

Mesure 4.6: Aide à l’ap-
plication des mesures 
net-zéro applicables mais 
non rentables 

Pour l’application de toutes les mesures de type b), une entité spécialisée offrira un soutien 
financier et logistique pour les innovations de procédés et de produits de manière à dimi-
nuer les coûts. 

Mesure 4.7: Programme 
de technologies net-zéro 

Afin de mettre en œuvre les plans net-zéro, il sera nécessaire de créer de nouvelles techno-
logies. Les entreprises qui dépendent du développement des mesures de type c) seront éva-
luées en fonction des perspectives à long-terme et recevront de l’aide pour devenir des pré-
curseurs de ces nouvelles technologies. 

Chapitre 5 : Approvisionnement énergétique 

Mesure 5.1: Système 
d’échange de certificats 
cantonaux d’électricité 

Ce système d’échange signifie que les cantons devront fournir annuellement un quota pour 
l’électricité renouvelable. Ces certificats pourront être échangés entre les cantons qui sur-
passent leurs objectifs et ceux qui ne les ont pas atteints. C’est un outil simple pour encou-
rager les cantons à générer plus d’énergies renouvelables en leur offrant la flexibilité de dé-
cider de la manière d’opérer. 

Mesure 5.2: Obligation 
de l’énergie solaire pour 
les toits compatibles 

Les propriétaires sont obligés d’installer des PV solaire si leur toits le permet. L’électricité 
générée par ces PV est rémunérée dans le sens où elle couvrira les coûts additionnels que 
les propriétaires n’auront pas à payer. 

Mesure 5.3: Ventes aux 
enchères de PPA pour les 
installations d’ER de 
grande taille 

Organisation de ventes aux enchères compétitives pour des conventions d’achat d’électri-
cité pour les installations d’énergie renouvelable de grande taille. Offrir des rémunérations 
minimum stables et fixes pour les développeurs de projet pour l’électricité produite réduira 
de manière significative les risques d’investissement et par ce fait, attirer de nouveaux in-
vestisseurs sur marché des énergies renouvelables domestiques. 

Mesure 5.4: Procédé sim-
plifié pour l’obtention 
des permis 

Les procédés pour l’obtention des permis d’installations d’énergies renouvelables doivent 
être simplifiés et raccourcis pour réduire les temps d’attente et les risques. 

Mesure 5.5: Programme 
d’aide pour la formation 
du personnel des ER 

Création d’emplois pour l'aménagement (2500 emplois) et l’installation (17000 emplois) des 
énergies renouvelables signifie qu’il faudra engager et former du personnel supplémentaire 
en temps et en heure. Cela compense la perte des emplois liés aux industries polluantes en 
CO2 durant la transition. Par ailleurs, le personnel militaire pourrait être déployé à court 
terme comme main d’œuvre peu qualifiée pour booster les installations. 

Mesure 5.6: Réduction 
des frais de réseau pour 
les technologies de stock-
age 

Les frais de réseau qui existent encore seront abandonnés pour les technologies de stock-
age. La responsabilité de la stabilité du réseau et donc de l’investissement dans une capa-
cité de stockage suffisante est entièrement entre les mains des fournisseurs du réseau qui 
pourront répercuter les coûts sur les consommateurs. 
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Mesure 5.7: Encourager 
les PV solaires dans les 
espaces ouverts 

Les cantons examinent où l’installation de PV solaire dans les espaces ouverts est justifiée 
et adaptent la Loi d’Aménagement du Territoire dans ce sens. 

Mesure 5.8 : Nouvelles 
structures du prix de 
l’électricité 

La formule tarifaire actuelle en fonction du débit faible ou élevé sera abandonnée au profit 
d’un prix plus flexible dépendant du marché et reflétant le régime de production à venir qui 
inclura la production intermittente d’énergie renouvelable. Notre vision est celle d’une for-
mule tarifaire avec des prix de l’électricité par heure en fonction de la capacité ou du réseau 
pour encourager la consommation d’énergie générée localement aux heures de pic de pro-
duction. 

Chapitre 6 : Agriculture et système alimentaire 

Mesure 6.1 : Accords de 
libre-échange 

Le gouvernement suisse doit réviser les accords commerciaux prévus et existants qui cou-
vrent les produits agricoles afin qu'ils respectent des normes environnementales et sociales 
strictes et applicables. Les nouveaux accords commerciaux pour les produits agricoles doi-
vent être réduits au minimum et ne peuvent être conclus que s'ils contiennent une déclara-
tion de compatibilité avec l'environnement et les droits de l'homme. 

Mesure 6.2 : interdiction 
de la culture, de l'utilisa-
tion et du commerce des 
agrocarburants d'ici 2023 

Le gouvernement suisse doit interdire complètement la production, l'utilisation et la spécu-
lation des agrocarburants à partir de 2023 

Mesure 6.3 : Sociétés 
agricoles internationales 
en Suisse 

Ces acteurs basés en Suisse doivent changer fondamentalement pour rendre la production 
agricole mondiale plus durable. À cette fin, le gouvernement suisse doit établir démocrati-
quement des cadres et des règles exécutoires et contraignantes sur l'atténuation du climat 
d'ici la fin 2021 pour ces entreprises. Ces plans doivent nécessairement englober les aspects 
suivants : Calcul de leurs émissions de GES, plans détaillés et consécutifs de réduction des 
GES et transparence. 

Mesure 6.4 : Commerce 
international de denrées 
alimentaires en Suisse 

Le commerce des produits agricoles en Suisse doit respecter des normes environnemen-
tales strictes qui sont conformes aux ambitions de l'accord de Paris. Les sociétés commer-
ciales suisses doivent s'engager légalement à n'acheter et à ne vendre que des produits 
agricoles dont la production et la distribution n'infligent que des dommages minimes à l'en-
vironnement. 

Mesure 6.5 : interdiction 
de la spéculation sur les 
produits agricoles et ali-
mentaires 

D'ici la fin 2021, le gouvernement suisse doit donc interdire à tous les investisseurs institu-
tionnels et les fonds d'investissement l’accès au marché des matières premières agricoles. 
Les banques, les fonds de pension et les fonds spéculatifs ne peuvent plus vendre au détail 
des produits financiers basés sur des denrées alimentaires de base. 

Mesure 6.6 : Stratégie in-
tersectorielle en matière 
de nutrition 

Les départements fédéraux BAG, BLW, BLV et BAFU doivent travailler ensemble sur une 
stratégie de nutrition intersectorielle. Cette stratégie doit garantir une alimentation saine 
mais aussi respectueuse de l'environnement et du climat. Des questions telles que la réduc-
tion de la consommation de viande et de lait ont un impact sur l'environnement et la santé 
et doivent être planifiées en collaboration avec les acteurs.trices du secteur agricole. 

Mesure 6.7 : Alimenta-
tion durable dans les can-
tines publiques 

Les cantines publiques (telles que les universités, les hôpitaux, etc.) devront avoir 60% de 
repas végétariens ou végétaliens d'ici 2025, 100% de repas végétaliens et végétariens d'ici 
2030. La nourriture devra être saisonnière et aussi locale que possible. 

Mesure 6.8 : Cours de 
formation pour les chefs 
professionnels 

Des stages de formation de plusieurs jours devraient être organisés de manière obligatoire 
pour tous les chefs professionnels et les responsables de la gastronomie. 

Mesure 6.9 : Soutien aux 
alternatives durables 
dans le secteur de la 
transformation et chez 
les détaillants 

Les industries de transformation du lait et de la viande devraient être soutenues pour 
qu'elles puissent traiter de plus en plus d'autres aliments avec des techniques similaires ou 
différentes et adapter le développement de leurs produits à une alimentation durable.  
Une institution indépendante de consultation politique pour les détaillants devrait fournir 
des informations complètes sur l'impact environnemental des aliments et des alternatives 
respectueuses du climat. Il s'agit d'encourager les détaillants à modifier l'assortiment ali-
mentaire vers une alimentation plus durable. 

Mesure 6.10 : Pas de sub-
ventions pour la publicité 
des aliments d'origine 
animale 

Le financement public de la promotion des ventes pour les aliments d'origine animales 
(AOA) doit cesser immédiatement. Ce budget devrait plutôt être investi dans le processus 
d'élaboration et d'amélioration de la stratégie nationale de nutrition. 

Mesure 6.11 : Alimenta-
tion, étiquetage et tarifi-
cation avec évaluation de 
l'impact climatique 

Nous avons besoin d'une évaluation précise et transparente de l'impact climatique de l'ali-
mentation. Un tel étiquetage devrait, dans un premier temps, être mis en œuvre pour tous 
les produits alimentaires et pourrait ensuite servir de base à une politique de prix. 

Mesure 6.12 : Taxes sur 
les aliments d'origine ani-
male 

Nous suggérons des taux d'imposition plus élevés sur les aliments d'origine animale afin de 
refléter le coût réel sur l'environnement et la société. La PSA devrait être exclue de la taxe 
sur la valeur ajoutée (TVA) réduite. Les mesures possibles sont les suivantes : une taxe plus 
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élevée, qui augmentera chaque année si un objectif spécifique de réduction des GES n'est 
pas atteint. Taxer les aliments en fonction de leur émission moyenne et introduire des certi-
ficats de viande. 

Mesure 6.13 : Éduquer et 
sensibiliser au gaspillage 
alimentaire 

La production de nourriture, ses impacts sur l'environnement ainsi que la signification de la 
saisonnalité et de la localité doivent faire partie du programme d'enseignement du système 
éducatif suisse à tous les niveaux. 

Mesure 6.14 : Nouvel éti-
quetage pour les dates 
de péremption 

Les étiquettes des aliments "à consommer jusqu'au" et "à consommer de préférence avant 
le" doivent être communiquées plus clairement au consommateur ou être complètement 
omises 

Mesure 6.15 : Adapter les 
normes de l'industrie 

Une réduction du gaspillage alimentaire de la production agricole peut être obtenue en 
ajustant les normes de l'industrie de manière à ce que moins de produits soient rejetés pour 
des raisons de taille, de forme, de couleur ou d'autres normes de qualité d'apparence 
n'ayant pas d'influence sur la qualité des aliments. 

Mesure 6.16 : Promotion 
d'initiatives visant à ré-
duire le gaspillage ali-
mentaire 

Les initiatives existantes et le développement de nouvelles initiatives pour la réduction du 
gaspillage alimentaire devraient être encouragés et renforcés à tous les stades de la chaîne 
alimentaire. 

Mesure 6.17 : Mise à jour 
de l'enseignement pro-
fessionnel pour les agri-
culteurs.trices 

L'enseignement doit permettre de comprendre la crise climatique, ses conséquences et son 
impact sur l'agriculture et le défi d'un système alimentaire durable et productif. Une excur-
sion théorique et pratique pour apprendre les aspects de la crise climatique et des solutions 
durables avec d'autres acteurs du système alimentaire devrait faire partie intégrante de 
l'enseignement professionnel. 

Mesure 6.18 : Améliorer 
les droits et les condi-
tions de travail des agri-
culteurs 

Il convient de garantir de bons salaires et de bonnes conditions de travail. La loi sur les 
terres paysannes doit être protégée. Le gouvernement suisse devrait donc s'attaquer au 
problème du fort endettement qui sévit aujourd'hui parmi les paysans suisses. Les femmes 
des paysans doivent être assurées, afin qu'elles aient la garantie d'une pension et d'un rè-
glement en cas de divorce. Pour créer un environnement de travail décent pour les travail-
leurs agricoles (y compris les travailleurs migrants), les emplois dans l'agriculture doivent 
être soumis au droit du travail suisse. La politique agricole suisse doit faciliter l'accès aux 
terres agricoles pour les jeunes agriculteurs. 

Mesure 6.19 : Davantage 
de personnes dans le sec-
teur agricole 

ll convient de promouvoir les projets visant à anticiper une plus grande propension à travail-
ler dans le secteur agricole. L'accès aux terres agricoles pour les jeunes gens instruits devrait 
être facilité. Les programmes d'emplois verts et les coquilles ZIVI devraient être utilisés ainsi 
que de nouvelles formes de participation dans l'agriculture pour répartir la charge de tra-
vail. 

Mesure 6.20 : Importa-
tion de produits d’origine 
animale et productivité 

N'autoriser l'importation de produits d’origine animale que s'ils sont produits dans les 
mêmes conditions-cadres qu'en Suisse (pas d'aliments pour animaux, respect des densités 
de peuplement locales maximales). Promouvoir les concepts de "Feed no Food" et de densi-
tés de peuplement maximales au niveau international. Soutenir l'élaboration de réglemen-
tations commerciales internationales respectives. 

Mesure 6.21 : Pas de sub-
ventions à la production 
d'aliments pour animaux 
sur les terres arables 

Aucune subvention ou autre soutien à la production d'aliments pour animaux sur les terres 
arables, à l'exception des trèfles vivaces dans les rotations de cultures arables. 

Mesure 6.22 : Pas d'im-
portations d'aliments 
pour animaux 

Augmenter la taxe sur les aliments pour animaux importés jusqu'en 2030, puis l'interdire à 
partir de 2030. 

Mesure 6.23 : Limiter les 
densités de peuplement 
pour les ruminants 

Limiter les densités de peuplement des ruminants dans les prairies permanentes à une 
unité de bétail par hectare en moyenne. La densité d'élevage maximale peut être ajustée au 
niveau régional pour tenir compte des différences de potentiel de production local. 

Mesure 6.24 : Limiter les 
populations d'animaux 
non ruminants 

Limiter les populations d'animaux non ruminants à des valeurs conformes aux dernières re-
cherches ou à des chiffres pouvant être étayés par des aliments issus de sous-produits de 
l'industrie alimentaire régionale (non comestibles par l'homme), le chiffre le plus bas étant 
retenu. 

Mesure 6.25 : Prendre en 
compte des densités de 
peuplement maximales 
pour les nouvelles infras-
tructures 

Tenir compte des densités de peuplement maximales (régionales) lors de l’approbation de 
la construction de nouvelles infrastructures ou la rénovation d'anciennes (par exemple, des 
écuries), lors de l’octroi de crédits ou lors de tout autre soutien financier ou investissement 
à long terme. 

Mesure 6.26 : Promou-
voir la recherche et le dé-
veloppement 

Promouvoir la recherche et le développement afin d'optimiser la production animale basée 
sur les prairies et de convertir les sous-produits de l'industrie alimentaire en aliments pour 
animaux. Promouvoir l'alimentation de précision. 
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Mesure 6.27 : Promou-
voir des solutions de 
substitution aux pro-
téines animales 

Les alternatives aux protéines animales, c'est-à-dire les sources de protéines végétales 
comme les légumineuses, devraient être spécifiquement encouragées et soutenues, de 
même que la recherche sur la sélection et la culture de ces dernières à une échelle appro-
priée en Suisse. 

Mesure 6.28 : Promou-
voir des possibilités de 
revenus alternatifs 

Les agriculteurs qui dépendent aujourd'hui de la production animale devraient être soute-
nus en favorisant d'autres possibilités de revenus (par exemple, aide à la transition vers les 
productions végétales, production d'énergie). 

Mesure 6.29 : Promou-
voir l'agriculture à faible 
niveau d'intrants 

Cette mesure suggère des contributions des systèmes de production dans le cadre des paie-
ments directs pour des pratiques agricoles à faible niveau d'intrants spécifiées précédem-
ment, intégrant des principes agroécologiques et réduisant les émissions de GES par rapport 
aux systèmes actuellement établis. 

Mesure 6.30 : Taxe sur 
les intrants azotés qui dé-
passent la demande des 
plantes et plafond pour 
l'application d'engrais 
synthétiques 

L'ajout d'azote doit être surveillé de très près et les intrants qui dépassent l'approvisionne-
ment des plantes doivent être taxés. Pour ce faire, il convient de mettre à la disposition des 
agriculteurs un outil qui tienne compte, par exemple, de la demande en éléments nutritifs 
des plantes, de la disponibilité de l'azote dans le sol, du type d'engrais utilisé et de la tech-
nique d'application. Comme mesure complémentaire, une taxe incitative sur les engrais 
synthétiques peut être augmentée. En outre, nous suggérons un plafond pour l'application 
d'engrais synthétiques, basé sur les conditions locales, dans le cadre d'un bilan de fertilisa-
tion obligatoire pour tous les agriculteurs. Ce plafond sera abaissé progressivement, ce qui 
garantira à la fois la réduction visée et la possibilité pour les agriculteurs de s'adapter à la 
nouvelle situation. 

Mesure 6.31 : Réhydrata-
tion des sols organiques 

Malgré leur longue histoire de drainage, de grandes quantités de carbone sont encore 
stockées dans les sols organiques. Ces stocks (équivalant à environ deux ans du total des 
émissions de GES de la Suisse) devraient être préservés par réhumidification, ce qui permet-
trait de réduire les émissions de GES. 

Mesure 6.32 : Appliquer 
la taxe standard sur les 
huiles minérales à l'agri-
culture 

La taxe standard sur les huiles minérales doit être appliquée à la production agricole. Grâce 
à cette mesure, des politiques supplémentaires visant à établir la vérité des coûts et des 
changements dans le secteur de la mobilité peuvent alors automatiquement être appli-
quées à la mobilité dans le secteur agricole. 

Mesure 6.33 : Promotion 
de mesures techniques 
d'atténuation indivi-
duelles 

Les agriculteurs.trices devraient avoir librement accès à tout autre type d'information (ré-
sultats scientifiques, données météorologiques, informations sur les sols, etc.) et être sou-
tenus pour optimiser activement leur système de production (sols, plantes, animaux, infras-
tructures). De même, les agriculteurs devraient pouvoir participer à des programmes de 
renforcement des capacités et bénéficier de services de consultation. En dernier lieu, les 
mesures techniques individuelles peuvent être directement subventionnées. 

Chapitre 7: Emissions négatives 

Mesure 7.1: Financement 
des émissions négatives 
en fixant le prix des GES 

A partir de 2030, seuls les GES indemnisés en termes réels par les technologies à émissions 
négatives (negative emission technologies, NETs) sont autorisés. Pour garantir l’accès aux 
NETs à un prix abordable d’ici 2030, les projets NET doivent dorénavant être initialement 
financés par une portion de la taxe CO2 qui augmentera annuellement. Par ailleurs, la taxe 
sur les voyages aériens peut aussi servir au financement de départ. De cette manière, les 
usines seront produites industriellement et deviendront plus rentables- l’objectif étant d’ar-
river à des coûts en deçà des 200 CHF/t. 

Mesure 7.2: Obligation 
de compenser les émis-
sions des marchandises 
importées 

La Suisse doit neutraliser la consommation issue des émissions GES. Les émissions qui pro-
viennent de la production et de l’utilisation de tous les importations de biens/fournisseurs 
d’énergie en Suisse doivent être compensées négativement de 1% en 2022. Cette fraction 
des émissions totales pour laquelle les émissions négatives doivent être achetées augmente 
à 2% en 2023, 4% en 2024, 8% en 2025, 16% en 2026, 32% en 2027, 64% en 2028, 85% en 
2029 pour atteindre 100% en 2030 selon le modèle d’une courbe d’apprentissage. Les im-
portateurs payent les fournisseurs pour enlever ce pourcentage de CO2 de l’atmosphère et 
le stocker sur le long terme. 

Mesure 7.3: Subventions 
des NETs et rembourse-
ment des taxes générales 
GES 

Cette mesure donne l’assurance aux entreprises et aux particuliers d’une subvention fixe 
par tonne vérifiable de CO2 éliminée de l’atmosphère durant une période donnée prédéter-
minée. Cette subvention par tonne de CO2 sera progressivement réduite au fur et à mesure 
que la capacité NET de la Suisse augmente. La subvention est spécifique au NET. Le niveau 
de compensation pour chaque NET est déterminé par le portfolio de la Suisse pour ses ob-
jectifs de post-décarbonisation. 

Chapitre 8: Secteur financier 

Mesure 8.1 : Objectifs lé-
gislatifs de réduction / 
adaptation de la loi sur le 
CO2 

Le secteur financier devient neutre en carbone au plus tard en 2030. Une interdiction im-
médiate des nouveaux investissements, des crédits et des services d'assurance pour les pro-
jets et les entreprises actives dans l'extraction de combustibles fossiles. Les institutions fi-
nancières doivent présenter des plans de décarbonisation jusqu'à la fin de 2020. 
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Mesure 8.2 : Obliger les 
institutions financières à 
effectuer des tests de ré-
sistance 

Les institutions financières doivent se soumettre à un test annuel de compatibilité clima-
tique et divulguer ces informations. 

Mesure 8.3 : Fonds 
d'investissement vert 

Un dispositif d'investissement vert compléterait les fonds existants en investissant dans des 
projets énergétiques respectueux du climat. Le fonds d'investissement vert est destiné à 
fournir des capitaux d'emprunt aux entreprises et aux projets, par exemple sous la forme 
d'obligations vertes. 

Mesure 8.4 : adopter la 
taxonomie verte de l'UE 

La taxonomie identifie et classifie les activités économiques des entreprises des industries 
les plus intensives en CO2 en fonction de critères climatiques. Les entreprises peuvent utili-
ser cette taxonomie pour émettre des obligations dites "vertes", les institutions financières 
peuvent y investir. Ces taxonomies fournissent la base avec laquelle des flux financiers nets 
zéro peuvent être réalisés. 

Mesure 8.5 : Comptabili-
sation du carbone 

Afin de créer la transparence pour le secteur financier et pour le grand public, les normes 
comptables suisses existantes (par exemple les Swiss GAAP RPC) devraient être étendues 
pour inclure la documentation des émissions de CO2, en tenant compte de tous les do-
maines (domaines 1-3). Cette extension devrait également devenir une condition d'admis-
sion à la Bourse suisse. 

Mesure 8.6 : Définir plus 
clairement les obligations 
fiduciaires 

Les obligations fiduciaires doivent être étendus pour inclure l'impact de la crise climatique. 
Sa réécriture explicite dans les textes juridiques est nécessaire pour que les compagnies 
d'assurance puissent exercer leur devoir fiduciaire et bénéficier d'une sécurité juridique. 

Mesure 8.7 : Inclure des 
objectifs de durabilité 
pour le BNS 

La durabilité et les risques climatiques doivent être une priorité absolue pour le BNS. Les ar-
ticles constitutionnels et juridiques fédéraux concernant le BNS devraient être complétés 
par le concept de durabilité 

Mesure 8.8 : la BNS 
exerce son droit de vote 
en tant qu'actionnaire 

La BNS devrait exercer ses droits de vote d'actionnaire. Elle fait souvent partie des 40 pre-
miers actionnaires de nombreuses entreprises qui émettent du CO2 et peut donc avoir un 
effet de levier important sur la stratégie d'entreprise des négociants en matières premières 
et des entreprises à forte intensité de CO2. 

Mesure 8.9 : Rapports sur 
le climat pour les institu-
tions financières 

Les institutions financières doivent rendre compte de manière transparente de leur impact 
écologique aux consommateurs. 

Mesure 8.10 : Éducation 
et formation des em-
ployés des fonds de pen-
sion, des banques et des 
compagnies d'assurance 

Tous les consultants et employés doivent être sensibilisés aux risques climatiques, non seu-
lement en ce qui concerne l'investissement, mais aussi dans le domaine du crédit. Dans le 
cadre d'une offensive de formation, les entreprises du secteur financier suisse devraient 
être tenues de former chaque année jusqu'en 2030 10 % de leurs employés aux risques cli-
matiques. 

Mesure 8.11 : Incitations 
fiscales pour le pilier vert 
3a 

Un pilier vert 3a de la retraite privée devrait être introduit. Ce régime pourrait être encou-
ragé par différentes mesures, telles qu'un système de bonus-malus ou l'augmentation de la 
franchise d'impôt pour le pilier vert 3a. Les fonds pourraient également être automatique-
ment investis dans le pilier vert IIIa, sauf demande contraire explicite de l'assuré. 

Chapitre 9 : Structures économiques et politiques 

Mesure 9.1: Un pro-
gramme public pour les 
emplois verts 

Le programme public pour les emplois verts ou “green job” (ProGJ) devrait permettre de 
pallier les conséquences sociales de la transition à une économie neutre en GES. Il aidera les 
travailleurs à rediriger leur carrière tout en les soutenant financièrement s’ils perdent leur 
emploi et promouvra une transition socio-économique par la création de nouveaux emplois 
verts dans les secteurs essentiels au démarrage de la transition écologique. 

Mesure 9.2: Un réseau 
national d’ateliers sur le 
climat 

Le rôle des ateliers pour le climat sera de fournir les équipements de location, d’offrir des 
services de réparation et d’organiser les formations et les cours en amont. Ils font partie in-
tégrante des services publics et devraient être installés dans tous les districts et les villages. 

Mesure 9.3: Réduction du 
temps de travail 

On réduit immédiatement la semaine de travail à 4 jours/semaine et progressivement les 
heures de travail d’une semaine à temps plein à 24h/semaine d’ici 2030. Lorsque les travail-
leurs travaillent moins d’heures, le résultat sera de ralentir le système économique et donc 
les émissions carbone. La réduction du temps de travail est essentielle pour redistribuer les 
gains de la productivité de l’économie aux travailleurs.  

Mesure 9.4 : Renforcer 
l’économie des soins 

L’économie des soins a une production de carbone relativement faible et devrait remplacer 
d’autres secteurs très polluants de l’économie et avoir une place importante sur le marché 
du travail. Il faut élargir l’économie des soins qui concerne la garde des enfants à la maison 
et dans les garderies/écoles maternelles/les écoles, les soins aux personnes âgées à domi-
cile ou dans les maisons de repos, les soins aux personnes malades dans les hôpitaux). 
L’Etat devra rémunérer les parents pour les frais de garde pour une période allant jusqu’à 
24 mois. En renforçant l’économie des soins, on contribue à l’égalité des genres, ce qui a 
également un impact positif sur la société.   
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Mesure 9.5 : Les sociétés 
remplacées par les fonda-
tions et les coopératives 

Le statut légal des entreprises et des sociétés de capitaux tendent à dépendre de la crois-
sance et l’expansion au détriment de la nature. C’est pourquoi, les fondations et les coopé-
ratives gérées de manière démocratique ont une forme juridique plus appropriée pour les 
nouvelles entreprises et devraient remplacer les anciennes. 

Mesure 9.6: Remplacer le 
PIB par l’IDD 

L’indice de développement durable (IDD) comprend cinq indicateurs (l’éducation, l’espé-
rance de vie, le revenu, les émissions de CO2, l’empreinte écologique). La Suisse est en train 
de poser sur la scène internationale les fondations de la promotion de l’IDD grâce à un fi-
nancement de 5 millions de francs par an. S 

Mesure 9.7: Financer la 
phase initiale d’un Forum 
mondial pour le climat 

Un Forum mondial pour le climat composé des mouvements à la base devrait trouver des 
solutions pour lutter contre la crise climatique au niveau planétaire. La Confédération de-
vrait financer les trois premières années de sa création à hauteur de 10 millions de francs 
par an.   

Mesure 9.8: Nouveau 
concept de propriété 

Le droit à la propriété privée n’est octroyé que lorsqu’il ne va pas à l’encontre de l’intérêt 
de la société dans son ensemble, en particulier la destruction de l’environnement. Les pro-
priétés privées qui sont nécessaires au bon fonctionnement de la société doivent rester ac-
cessibles au grand public. 

Mesure 9.9: Taxe de pro-
tection climatique sur les 
gros avoirs et contrôle 
des capitaux 

Un impôt climatique de 20% pour toutes les parts d’actifs de plus d’un million de francs par 
foyer, exception faite des propriétés occupées par les propriétaires et des actifs corporels 
qui sont utilisés au quotidien. La moitié des revenus de cette taxe sera reversée à des pro-
jets d’atténuation du changement climatique dans les pays du Sud. L’autre moitié servira les 
mesures de politique climatique en Suisse. 

Mesure 9.10: Abolition 
de la taxation forfaitaire 

On abolit la taxation forfaitaire qui ne bénéficiait qu’à une poignée de riches largement exo-
nérés d’impôts. Cette mesure n’aura pas d’impact sur les émissions de GES mais aura des 
conséquences importantes concernant la justice climatique. 

Mesure 9.11: Délégué cli-
matique au Conseil Fédé-
ral et Suivi de l’avancée 
des politiques de protec-
tion du climat 

Le délégué climatique coordonnera les projets de politique climatique de la Confédération, 
des cantons et des municipalités et continuera à échanger activement avec les ONG et les 
mouvements pour le climat. Il créera un processus d’observation et rédigera un rapport an-
nuel. Chaque année, le délégué tiendra une conférence pour discuter des progrès en ma-
tière de politique climatique. 

Mesure 9.12: Droits dé-
mocratiques pour tous 
les résidents sur le sol 
Suisse 

La Suisse est en train d’introduire les droits démocratiques pour les citoyens non-suisses* 
qui résident en Suisse depuis au moins 5 ans. Les changements climatiques nous touchent 
tous de plus en plus et il est important d’inclure tout le monde dans la prise de décision. 

Mesure 9.13: Droits dé-
mocratiques pour les plus 
de 14 ans 

La Suisse octroie le droit de vote et le d’éligibilité aux plus de 14 ans. Le réchauffement cli-
matique touche particulièrement les jeunes générations. Il est donc plus que justifié 
d’étendre les droits démocratiques à cette génération.   

Chapitre 10: Coopération internationale et financement climatique 

Mesure 10.1: La Suisse 
donne 1 milliard de 
francs par an pour le fi-
nancement climatique 

Une contribution d’un milliard de franc par an sera octroyée au financement climatique par 
la Suisse. Les fonds disponibles sont transférés aux institutions, aux fonds et aux pro-
grammes pour financer les mesures dans les pays cibles. Cet argent proviendra des taxes, 
sanctions, impôts, dons volontaires, etc. 

Mesure 10.2: Non à l’ex-
ternalisation des émis-
sions GES 

Les émissions GES ne doivent pas être externalisées par la Suisse en échange d’ITMO et /ou 
de compensations à l’étranger. 

Mesure 10.3: Nouvelles 
interprétation des Ac-
cords de commerciaux 

La Suisse déclare que le respect des droits humains et des accords internationaux pour la 
protection de l’environnement doit prévaloir toute disposition d’autres traités internatio-
naux, en particulier les accords commerciaux. Dans le doute, l’application des dispositions 
dans les accords commerciaux est suspendue. 

Mesure 10.4: Priorité aux 
droits humains, au main-
tien de la paix, à la pro-
tection climatique et la 
justice climatique en 
droit international 

Dans le cadre de l’ONU, la Suisse propose d’établir un ordre clair des priorités. Dans ce con-
texte, les accords sur le droit international, les droits humains, le maintien de la paix, la pro-
tection climatique et la justice climatique devraient prévaloir sur tous les autres traités, en 
particulier les accords de libre-échange. Dans ce sens, les dispositions des accords interna-
tionaux qui vont à l’encontre de ces accords prioritaires sont suspendues. Les violations du 
droit prioritaire pourraient entrainer des sanctions. Un bureau doit être établi afin de réunir 
des alliés pour ce projet. 

Mesure 10.5: Traité de 
’objectif du Traiténon-
prolifération des combus-
tibles fossiles (Fossil-Fuel 
Non-Proliferation Treaty, 
FF-NPT) 

Le but de non-prolifération des combustibles fossiles est d’éliminer progressivement l’utili-
sation des énergies fossiles dans le monde grâce à un accord juridiquement contraignant. Le 
Suisse assume son rôle de leader dans les négociations et son application. 

Chapitre 11: Education 
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Mesure 11.1: L’éducation 
au changement clima-
tique comme pilier du 
système d’enseignement 

L’éducation au changement climatique doit être un point focal dans tous les programmes 
scolaires pour tous les niveaux. 

Mesure 11.2: Pro-
grammes nationaux de 
formation avancée pour 
les enseignants 

Les enseignants en exercice devront suivre un programme d’éducation au changement cli-
matique afin qu’ils acquièrent une bonne compréhension du sujet et puissent transmettre 
ces connaissances aux élèves. Le contenu de cette formation devrait être fondé sur les ob-
jectifs de l’UNESCO pour l’éducation au climat. 

Mesure 11.3: Semaine 
nationale d’action clima-
tique 

La semaine nationale de l’action pour le climat est un projet du gouvernement fédéral et 
des cantons axés sur l’expérience pour toutes les écoles et les universités de Suisse. Durant 
une semaine les élèves et étudiants participants pourront traiter des sujets liés aux change-
ments climatiques et écologiques. 

Mesure 11.4: Education 
climatique à tous les ni-
veaux 

L’organisation des projets et évènements d’éducation climatique repose sur les épaules des 
structures sociales tels que les réseaux locaux, les ONG, les assemblées climatiques, avec 
l’aide de l’Etat. L’objectif est de partager les connaissances et les compétences à un niveau 
plus personnel que dans les écoles.   

Mesure 11.5: Campagnes 
d’information gouverne-
mentales 

Les organisations gouvernementales comme FOEN, MeteoSwiss, etc. informent la popula-
tion sur la crise climatique. Les campagnes d’information du gouvernement appellent la po-
pulation à agir et à joindre leurs forces, leurs compétences et leurs cœurs pour atteindre 
l’objectif des zéro émission nette de gas à effet de serre d’ici 2030.   

Mesure 11.6: Un journa-
lisme qui parle de la réa-
lité des problèmes 

Les médias devraient être capable de distinguer les opinions personnelles des faits/prédic-
tions scientifiques. Cette thématique doit être abordée non pas du point de vue d'événe-
ments ponctuels sensationnalistes mais s’inscrire de manière constructive dans un proces-
sus politique en générant un débat sur les façons de sortir de la crise. 

Mesure 11.7: Conseiller 
pour l’éveil à la cons-
cience environnementale 

Toutes les entreprises suisses doivent avoir un conseiller en matière environnementale. Son 
rôle est d’organiser les formations sur le changement climatique pour les employés.   

Mesure 11.8: Formations 
environnementales pour 
tous les employés et ap-
prentis 

Employés et apprentis doivent suivre des formations environnementales organisées par le 
conseiller et données par des experts. Ces formations se veulent pratiques et en lien avec le 
travail de l’employé. Elles visent à aider les travailleurs à réduire les émissions de leur entre-
prise.   

Mesure 11.9: Conversa-
tions carbone 

Les habitants d’une même municipalité se réunissent en petits groupes et discutent de leurs 
sentiments et leurs actions concernant le changement climatique. Il est important qu’une 
éducation s’appuyant sur les faits s’accompagne aussi d’espaces où l’on peut parler et 
échanger des émotions et des idées. 

Chapitre 12: Adaptation 

Mesure 12.1: Prévention, 
résilience et investisse-
ment dans le système de 
santé 

Plusieurs politiques de mitigation ont déjà un effet positif sur la santé. De manière globale, 
il faut plus d’investissement dans le secteur de la santé. Par ailleurs, il faut renforcer la sur-
veillance épidémiologique ciblée sur certains territoires et le capital social avec l’aide active 
du gouvernement. Cela sous-entend l’organisation d’un réseau de ressources et le renforce-
ment du tissu social pour aider les plus vulnérables et développer la résilience de la commu-
nauté. 

Mesure 12.2 : Alterna-
tives au tourisme saison-
nier 

Les beaux jours des domaines skiables et du tourisme d’hiver tel qu’on le connait sont 
comptés si l’on exclu la neige artificielle faite par des machines qui ne sont pas écologiques 
et ne font que retarder l’inévitable.  Les régions qui dépendent du tourisme d’hiver doivent 
s’adapter aux changements climatiques. Les subventions accompagneront les stations de ski 
pour qu’elles trouvent des alternatives durables et respectueuses de l’environnement, et 
pas les entreprises aux modèles économiques à court terme qui ne prennent pas à en 
compte la durabilité environnementale. 

Mesure 12.3 : Cadre légal 
pour aider les réfugiés cli-
matiques 

Partout dans le monde, des personnes sont forcées à se déplacer pour survivre à cause des 
effets du changement climatique. Le droit d’asile a donc un rôle très important à jouer. 
L’aide juridique, le développement de lois qui renforcent la protection des personnes dépla-
cées dans le contexte des catastrophes climatiques sont essentiels. 
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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: 
 

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

● Infrastructure to produce renewable energy, such as PV power plants and wind turbines. 
● Infrastructure to help decarbonize the mobility sector such as bike lanes and public transport 

infrastructure. 
● 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. 

● 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 Schläpfer, 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 
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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 für 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: 
 

• Office space to be retrofitted to apartments. 

• New life/work arrangements to reduce the hours buildings are not occupied. 

• 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?) 

● Does this measure free up a sufficiently large trained workforce to accomplish all the additional 
needs outlined in the CAP? 

● 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 Bünger 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 

https://www.epa.gov/sites/production/files/2016-12/documents/sc_co2_tsd_august_2016.pdf
https://www.epa.gov/sites/production/files/2016-12/documents/sc_co2_tsd_august_2016.pdf
https://ec.europa.eu/transport/sites/transport/files/studies/internalisation-handbook-isbn-978-92-79-96917-1.pdf
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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:  
 

• The policy applies to all main greenhouse gases, including CO2, Methane, N2O etc. (The cur-
rent Swiss CO2 steering levy only applies to CO2) 

• 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 CO2 steering levy of CHF 
96 only applies to the building sector. Transport and agriculture are completely exempt. Indus-
try is partly exempt) 

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

• The tax should start in 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).  

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

• 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)). 

• 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. 

 
It is 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”); 

● 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”). 

● 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); 

● 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. 

https://www.imf.org/en/Publications/WP/Issues/2019/05/02/Global-Fossil-Fuel-Subsidies-Remain-Large-An-Update-Based-on-Country-Level-Estimates-46509
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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 (BöB 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.  
 

https://sciencebasedtargets.org/
https://sciencebasedtargets.org/
https://sciencebasedtargets.org/
https://www.kbob.admin.ch/
https://www.kbob.admin.ch/
https://www.svoeb.ch/
https://www.svoeb.ch/
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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. 

  



Cross Sectoral Policies   
 

62 
 

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 

● It 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.  

● 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.  

● 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: 

• Solar installations 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. 

• In the 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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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.  

Cargo 
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 
km (13'754 domestic, 11'095 abroad) per year (ARE, 
2015). On average, per day, a person is commuting 
90.4 Minutes and 36.8 km, with cars being the main 
means of transport (65%) (FSO 2017b). The purposes 
for which these distances were traveled vary. While 
most cars were built to transport five people plus 
luggage, on average 1.6 people sit in a car, during 
rush hour it is only 1.1 people (FSO 2017b). The most 
significant shares consist of leisure travel with 44% 
and work commute 24% (FSO 2017b). 
 
The choice of means of transport and daily km de-
pend on the level of urbanization. In general, people 
living in the city have a shorter daily distance covered 
than people living in agglomerations. The most ex-
tensive daily distances are covered by people living 
in rural areas. Figure 1 illustrates that the more ur-
banized the place of living is, the less km are covered 
by motorized individual transport, and the more on 
foot, or by bike. Moreover, the choice of means of 
transport also varies between gender, age group, 
language region, and income (BFS, 2017). 
 
However, figure 1 states that cars are the means of 
transport used for the most significant share of the 
daily distance (BFS, 2017). 
 
 

A Comparison of Means of Transport 

Life cycle assessments studies show comparable high 
greenhouse gas emissions for all fossil energy oper-
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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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 ⅔ 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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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.  



Mobility   
 

76 
 

 
Figure 2-4: The amount of goods trans-
ported on roads and rails plotted over time. 
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). 

For freight transport, the majority 
(61%) is transported on roads and 
39% on railways in 2016 (FSO 
2019c). Between 2000 and 2016, 
the share of goods transported on 
the road increased three times 
more compared to the share trans-
ported on the railway (FOEN 2018). 
Consequently, the number of trucks 
and delivery vehicles in Switzerland 
is 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 Rheinhäfen” in Muttenz-Au (BL), Birsfelden (BL) and Kleinhüningen (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 (Büsser, 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. 

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 
emissions in absolute terms. 
 

 
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 
WWF attributed to aviation 18% of climate warming effects in Switzerland (WWF, n.d.).  
 

 
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: 
 

• Elimination of legal obligations for building parking-space. 

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

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

• More green space, recreational space, public space. 

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

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

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

• Parking spaces for motorized traffic are charged everywhere, always from the first minute on. 

• Covered and sufficient parking facilities for bikes are provided. 

• 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:  
 

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

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

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

• 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. 



Mobility   
 

84 
 

• Parking infrastructure: 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 

• 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. 

• 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. 

• 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 

• 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. 

• 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 

• Where there is 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: 
 

• Highway: 90 km/h (today 120 km/h) 

• Motorway: 80 km/h (today 100 km/h) 

• Rural: 70 km/h (today 80 km/h) 

• 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 
together in 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: 

 

• It 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.   

• 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. 

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

• 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).   

• 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 “Rheinhäfen” 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 H2O 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 
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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.).  
 

 
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. Zürich-Berlin and Zürich-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, Schäfer 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 
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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: 

● Aviation industry: Airport personal, pilots 
● Business travel: People living far from their workplace, consultants 
● 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:  
 

• Developing new night train rides 

• Developing railways for destination that are not well connected 

• 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) 

• 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 km2 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 m2 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 m2 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)). 

 
 
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 CO2 emis-
sions by better balancing the job/housing ratio within agglomerations. 

  



Buildings and Spatial Development 

117 
 

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: 

• 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; 

• 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); 

• Every heating system installed in a new building is renewable; 
• 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. 
 

• 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.) 

https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#bookmark=id.l7a3n9
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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. 

 

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) 

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. 

https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#heading=h.z337ya
https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#heading=h.356xmb2
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• 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) 

• in addition, 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) 

• 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 

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

• 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: 
 

• 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).  

• It is imperative that the funding criteria include those remedial measures: 

https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#heading=h.356xmb2
https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#heading=h.356xmb2
https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#heading=h.z337ya
https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#heading=h.1kc7wiv
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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). 

 
• The support rates for the various rehabilitation measures must be increased. They should be 

based on the following criteria: 

 
o In the 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. 

• In addition, 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 

https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#heading=h.1kc7wiv
https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#heading=h.1kc7wiv
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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 (⅔?) 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 (Wiprächtiger 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 
Iannaccone 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 

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

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? 
 

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. 
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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: 
 

• Consulting for individuals, industry, businesses and service sector 
• Consulting for communities 
• 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 ⅓, the remaining ⅔ 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 

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

• 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. 

• 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. 

• 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). 

• 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 

https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#heading=h.356xmb2
https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#heading=h.1kc7wiv
https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#heading=h.356xmb2
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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. 
 

• Component markets and storage halls should be built regionally at logistically sensible loca-
tions. This could be done on a cantonal level. 

• 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. 
 

https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#heading=h.356xmb2
https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#heading=h.44bvf6o
https://docs.google.com/document/d/1e034mPKXxMfpeWNrdrV2epnb1sRYIU8w/edit#heading=h.1kc7wiv
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Fundamental changes are needed to enable comprehensive circular material cycles for building con-
struction and civil and underground engineering: 
 

• 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, 

• 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: 
 

● 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 ⅔ of Swiss CO2 emissions are imported into Switzerland as "grey emissions" 
in the form of goods, services and products. 

● 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 (Grêt-Regamey et al. 2018): 
 

● A soil index is 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" 

● 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 (Grêt-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 (Gmünder 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 (Gmünder 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; 

● 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. 

● To reduce 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 (Grêt-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 über die Umweltver-
träglichkeitsprüfung/ Ordonnance relative à l’étude de l’impact sur l’environnement/ Ordinanza con-
cernente l’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: 

● Dissent clarification 
● Consensus orientation (consensus: no serious, justified objection) 
● 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. 

● Sufficient appreciation of the commitment (time / remuneration). 
 

To be avoided are: 
● 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). 

● forms of a "simulative democracy" (Blühdorn 2013), which protects vested interest and with 
which the existing, unsustainable order of injustice is secured through democratic procedures. 

● 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. 

● 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. 

● 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. (Böschen 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. Müller 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). 

2. 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. 

3. 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: 

● 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: Designing 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: 
● Raising awareness of climate issues in relevant communities; 
● Increasing social resilience in peri-urban and rural areas; 
● Strengthening of sociality and community spirit on site. 

Social Compatibility 

Given. Strengthens social cohesion / community building. 
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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 Pütz 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: 
● In tendency decreasing traffic volume for commuting to work 
● In relieving 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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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.  



Industry and Service Sector 

142 
 

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): 
 

● 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. 

● In the same time span, industrial processes generated an average of 4.1 million t CO2eq. 
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. 
 

 
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 (Eidgenössische 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 Müller 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. 

 
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 

It is 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 CO2eq. 

https://docs.google.com/document/d/15czaDcfR6qkDZrtbcS7hYlWZ_eoqs4liAg3twi0t9bo/edit#heading=h.xtftsrpa8xpi
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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 
(Eidgenössische 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 



Industry and Service Sector 

148 
 

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. These technologies 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: 
 

I. 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) 

II. Measures that would become affordable if the learning curve continues or minimal critical 
demand is created. 

III. Measures that are likely to stay expensive 
 
The regulation would make sure that companies with (I)-measures have to implement them anyway 
or close operations of the respective production line by 2030. 
 
For (II) 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 (III) 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 (II) and (III) 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 (II) and (III) measures would 
bring down the costs. 
The abortion of type (I) 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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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.   



Energy Supply 

157 
 

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: 
 

• Increases in the mileage in mobility according to Wüthrich et al. (2017), with no sufficiency 
measures.   

• The renovation rate in the building sector continues at 1% annually. 

• 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. 

• 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. 

• 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: 
 

• The mileage in mobility declines by 20% until 2030 compared to today in all aspects and, there-
fore, stay constant until 2050. 

• 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, Wädenswil, 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 
with the State 

  
Sufficiency and Effi-
ciency 

Year: 2030 [TWh] 2050 [TWh]   2030 [TWh] 2050 [TWh] 

Cars 100% electric 14.2 15.4   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   32.3 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:  
● 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. 

● 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). 

● 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/m2 in 2020 to 20 CHF/m2 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/m2.  

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 ⋅ 109𝐶𝐻𝐹 
 
(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: 
● 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?  

● 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)? 

● 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 ⋅ 109𝐶𝐻𝐹 
 

https://www.pv-tech.org/news/portugal-reveals-winners-of-record-breaking-solar-auction
https://www.pv-tech.org/news/portugal-reveals-winners-of-record-breaking-solar-auction
https://www.bundesnetzagentur.de/DE/Sachgebiete/ElektrizitaetundGas/Unternehmen_Institutionen/Ausschreibungen/Solaranlagen/BeendeteAusschreibungen/BeendeteAusschreibungen_node.html
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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 
Wüstenhagen 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. höhere 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 façades, 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: 
● Communication of electricity prices: How are the current prices communicated to electricity 

consumers? Do they know about future prices? 
● 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 Jürg 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 (École 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 façades. Hence Swiss buildings might be produc-
ing 30-33 TWh worth of energy per year.  
 

 
Figure 5-1 Various estimates for the potential of photovoltaics on the roof surfaces of buildings in Switzerland (numbers in 
TWh p.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. 

 

 
 
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 
[MWh] 

Electricity yield 
[GWh] 

Area 
[km2] 

Number 
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 31.1 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: 
 

● Ca. 2'500 specialist planners 
● 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.  
 

 
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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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 für 
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 für Energieeffizienz S.A.F.E., 2011) 

 
 
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 - Swissgrid 
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 any-
way) 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) 

 

 

 
 
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 gener-
ation, the costs for cabling caused by the additional cost factor are consequently also higher. The ad-
ditional 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 re-
newal of existing infrastructure, is just as high as in the C+E scenario. If the grid is expanded purely 
conventionally (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, ad-
ditional 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 ex-
pansion 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) 

 

 

 
 
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 wwb, 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. 
 

 
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 En-
ergy 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 re-
search 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 sup-
ply, 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-depend-
ent 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: “Ener-
giespeicher in der Schweiz”, BFE 2013) 

 

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 ca-
pacity 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 expan-
sion 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. How-
ever, 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 stor-
age 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 
Suburban grids 
Grids in the mountains 
Rural grids 

 
0 
200 
310 
925 

 
0 
560 
1310 
4330 

Total 1435 6200 

Grid levels 4 and 5 
Urban grids 
Rural grids 

 
0 
180 

 
0 
400 

Total 180 400 

Total needed storage in the 
distribution grids 

1620 6600 

 

 

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 



Energy Supply 

189 
 

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 stor-
age 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 particu-
larly 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 sur-
pluses that would have to be curtailed due to a lack of national and international demand. A consider-
able reduction in storage requirements at system level can be observed by including exchange capac-
ities with neighboring countries. Simultaneously high production from wind and PV and the minimum 
production 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 en-
ergy can be reduced by using export capacities, since neighboring electricity supply systems are avail-
able for the exchange of supply-dependent production quantities due to different production struc-
tures 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 
[MW] 

Capacity 
[GWh] 

Power 
[MW] 

Capacity 
[GWh] 

Power 
[%] 

Capacity 
[%] 

Scenario 
NEP-E 

8025 680 6850 62 15 90 

 
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 sea-
sonal 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 
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have to be verified on the basis of an analysis of the annual development of the filling levels and the 
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, soci-
ety 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 nega-
tively 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 (N2O) 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 emis-
sions 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).  
 

 
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 N2O emissions from manure fertilizers). The outstanding rel-
evance 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 avoid-
able 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 agricul-
tural 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 agricul-
tural traders in the production of agricultural commodities outside Switzerland. Mergers and acquisi-
tion have allowed few giant multinational trading companies, among which many are Swiss-based, to 
rapidly 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 envi-
ronmental 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 trans-
parency 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 envi-
ronmental 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 pref-
erences 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 
products) and from climate change. These stressors impact all aspects of food security, namely food 
availability, 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 occur-
rence 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). Agricultural production and thereby food availability will further be affected by altered distri-
bution 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-à-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 be-
tween 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 
threaten 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 antic-
ipate annual passenger figures to soar until 2050 (Terrenoire et al. 2019). The excessive operation of 
airplanes 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 govern-
ments 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 (Zürich 2020). This clearly indicates that the operation of air-
planes on agrofuels starts becoming reality in Switzerland. 
The proponents of agrofuels in the aviation industry tend to ignore or talk down the detrimental envi-
ronmental 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 accel-
erate 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 spec-
ulators 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 ef-
fects 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 CO2 emissions produced in Swiss agriculture. 
First of all, the Direct Payments (Table Table 6-1) regulated 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 pro-
duced. Within this legislation frameworks for agricultural production, standards that have to be met 
to get financial basic support are defined (Proof of Ecological Performance – ÖLN/PER). Furthermore, 
payments are possible if other, higher standards are met. However, the ecological requirements 
(ÖLN/PER) the farmers have to fulfill to receive these payments are in most cases based on self-decla-
ration of data that are difficult to quantify. Monitoring and enforcement of the proof of ecological 
performance is thus difficult and offers many loopholes. In addition, those requirements are mostly 
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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 bal-
anced 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) 

 
 
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 (Versorgungssicherheitsbeiträge/ Contributions à la sécu-
rité de l’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 
many standards and expectations must be met in Switzerland. The subsidies and the orientation of 
agriculture is already a discussed topic. 
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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). 
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 (Eidgenössische 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. 

● 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. 

● 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-à-vis their respective conventional counterparts at the border per se (Buergi Bonanomi 
2016; Häberli 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. 

● 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. 

● 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 Gözet 2018). This estimated 1.3 billion of food wasted per year could feed the people 
that are still suffering from hunger today (Priefer, Jörissen, and Braeutigam 2016). According to Müller 
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: 

• 60% of their meal vegetarian or vegan by 2025; 

• 100% vegan and vegetarian meals by 2030; 

• 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-
quences 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 
to reach 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 Behörden online 2020). ASF should not be included in this reduced VAT, as their production 
causes environmental pollution, which triggers climate change (Bundesamt für 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 1st 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: 
   

• 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.  
 

• 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 1st 
2023. 

 

• 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, sustain-
able and waste-free cooking classes. 
A further possibility to increase the experienced value of food for consumers, is to increase their con-
tact 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 
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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 prod-
uct 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 consid-
ered 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 be-
tween 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. 
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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 
21st 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 tech-
niques 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 ad-
aptation 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 (Bäuerliches Bodenrecht/ droit 
foncier 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 re-
main 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 interdepend-
ence 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 col-
lective bargaining agreement that defines maximum weekly working hours for agricultural 
workers 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 farm-
ers, 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 pop-
ulations is an important - if not indispensable - step in order to reach necessary GHG emissions reduc-
tion 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 Spörr 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 emis-
sions 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 pas-
tures, 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). 

 
 
 
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: 
 

• Import 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 stock-
ing densities should be promoted by Switzerland on an international level. It will be consist-
ently represented in trade relations and international cooperation and research projects. The 
development of respective international trade regulations should be pursued (see policy 6.1). 

 

• 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 Swit-
zerland. 

 
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 pol-
icies 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 guar-
antee 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 pro-
posed by Andeweg and Reisinger (2015). 

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. 
 

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, Hörtenhuber, 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. 
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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 (N2O) 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 N2O emissions.  
Among the additional nitrogen sources are decaying crop residues, nitrogen mineralization in soils and 
inputs from atmospheric deposition of nitrogen species leading to N2O emissions. Particularly high 
nitrogen supplies beyond requirements of crops lead to hot spots of N2O emissions. 
 
However, any overabundance of nitrogen, also when coming from high additions of compost, will lead 
to N2O 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 con-
tribute 10% of the GHG emissions from agricultural production in Switzerland. To reduce all these 
emissions 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 N2O 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 ni-
trogen in the soil, the type of fertilizer used and the application technique. As a complementary meas-
ure 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 N2O 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 N2O 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 man-
agement could result in 16.5% lower soil N2O 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-
träge/ Contributions à la sécurité de l’approvisionnement/ Contributi per la sicurezza dell’approvvi-
gionamento). 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 farm-
ers. 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 ⅓. 

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 ef-
fective 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 emis-
sions 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 
negative 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 
seemingly 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, re-
mains 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 
measures 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 
Economic Co-operation and Development) -countries did hardly decline in the past decade, despite 
significant investments in research and development (OECD 2013). Furthermore, the lacking progress 
in reducing the ammonia- and nitrogen surplus problem should make us cautious regarding promised 
technical 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 infor-
mation 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 
information 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 Di-
oxide 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 eco-
nomically most viable option in many cases. There exists a vast diversity of NETs, some are purely 
technological, 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 NETs, 
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 
 

 
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 
warming 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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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 assess-
ment 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 
question 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 con-
trary: not participating might be attractive. And countries who participated might punish the free rid-
ers 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 devel-
oping 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 exam-
ple, 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. 

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 
CO2) 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. 
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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 
miniscule 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, it is 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 

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. 
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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 neg-
ative 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 alongside 
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 Schäfer (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. 
All in 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 as-
sumes 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 diox-
ide’s usefulness in enhanced oil recovery. (CIEL 2019) It is clear that fossil fuel companies are interested 
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 emis-
sions. CO2 sequestration from the air (for example through DACCS, direct air carbon capture and se-
questration), 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 emis-
sions 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. 

Vision 
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 NETs.  
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 stor-
age 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 

 

• 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).  

• 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. 

 
Figure 7-2 Possible emission pathway for Switzerland with 13% annual decrease and the usage and costs of NETs reaching net 
0 GHG emissions by 2030. 

 

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. 
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Further remarks: 

• 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 
banned. To achieve net zero only through prices would require enormously high CO2 taxes.  

• The tax is called CO2 tax - but it should apply to all greenhouse gas emissions - simply converted 
to CO2eq 

• This tax requires a border tax adjustment to protect the domestic industry from competitors 
who do not have a comparable CO2 tax.   

• 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.  

• A sensible distribution key between the different NETs has to be elaborated.  

• 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.  

• 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 
to 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 stor-
age 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. 1 t 
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. 
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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 pol-
icy 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, 
avoiding 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 
aversion. 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 in-
crease 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 illus-
tration 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 geolog-
ical 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 signif-
icant 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 Zürich, n.d.). Demonstrate the 
end-to-end feasibility by implementing the 100’000t project in Linth.  
 

• Design of a transport network, for collection of the CO2 within Switzerland and connection to 
continental storage facilities. 

• Make the 32 large point-emitters “capture-ready” through coordination of all ongoing feasi-
bility studies and consistent build-up, sharing and pooling of CO2-specific technical knowledge. 

• 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). 

• Set up the long-term financing (polluter-pay principle, climate fund, compensation project, tax, 
etc.) 

 
The following laws and acts need to be supplemented by CCS regulations: 

• Federal Act on the protection of waters (GSchG, Art. 6-9 und 22-25) 

• Waters protection Ordinance (GSchV, Art. 10) 

• 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 re-
quired. 
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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 an-
thropogenic 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 
et al., 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 stor-
age 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):  

● 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. 

● Coal seams that have not been mined: Carbon can store CO2 like "activated carbon". 
● Basalt rock: young basalt rock reacts with CO2 to form carbonate rock. CO2 is thus securely 

bound (Snæbjörnsdóttir et al. 2014) 
● 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 lPCC 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.  
It is 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 re-
quired as thermal energy for heating the sorbent so that it can release the CO2. A smaller part is re-
quired in the form of electrical energy, mainly for the operation of the fans.  
 
 
 

 
 
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 US$/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 atmos-
phere 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 CO2. It is assumed that the 
price will decrease to about 100-300 US$ 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 ecolog-
ical 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 
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 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 
CO2. 
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 fur-
ther research in identifying suitable geological storage locations. Biomass production is in close com-
petition 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 $/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 Zürich, n.d.). 
 
 

 
Figure 7-4 ETH Zürich: NET ZERO by 2050. Decarbonizing large emitters in Switzerland (Group for Sustainability and Technol-
ogy ETH Zürich) 

 
The following reasons indicate that CCS appears to be the most promising path to drastically reduce 
CO2 emissions in swiss industry (ETH Zürich, n.d.): 
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• 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 

• 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. 

• 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. 

• 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 open-
ing the first storage site (Aurora). 

• 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: 

• It can exploit the existing technology and the infrastructure in place of the current petrochem-
ical and chemical industry, without the need of a complete reshaping of it. 

• 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. 

• 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: 

• pre-combustion capture (fossil fuel is decarbonized before the combustion) (no installation 
into existing plants possible) 

• post-combustion capture (installation into existing plants possible) 

• 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 (CaCO3), 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 Zürich, 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 Zürich, 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 N2O, 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 pro-
cessing 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 
raindrops, which react with alkaline rocks such as calcite (CaCO3, limestone or chalk) or forsterite 
(Mg2SiO4). 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 sustain-
able 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 estimated 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 
(likely). The risks and indirect consequences as result of locally increased alkalinity are uncertain. Ac-
ceptance 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 affor-
estation 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 for-
ests. 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 addi-
tional 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 refor-
estation is about 730 kt CO2 per year. However, abandoned areas are decreasing. The potential for 



Negative Emissions 

252 
 

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 
100$ 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 flam-
mable gases and is chemically transformed into a chemically profoundly altered material: charcoal. 
Once ignited, the process releases around 50 % of the caloric value of the dry biomass. This translates 
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 conditions 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 bio-
char have a number of beneficial agronomic effects, such as: 
 

• removal of plant pathogens and insect pests 

• reduction in competition for plant nutrients between soil microorganisms and plants (Bastin 
et al. 2019) 

• fast and virtually limitless increase in soil carbon content 

• improvement in soil water holding capacity, conductivity and infiltration 

• reduction of CH4 and N2O emissions in certain soils (IPCC 2018) 
 
Technical challenges in the implementation of wide scale biochar generation are:  
 

• elevated moisture content at harvest of some agricultural residues 
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• lack of pyrolytic burners able to generate biochar under optimal conditions 

• lack of efficient heat utilization systems 

• need for decentralization of biochar production to minimize transport of very lightweight feed-
stock 

• Logistics of biochar: conventional combustion of biomass leaves little solid residue whereas 
large amounts of biochar needs dedicated transport of goods. 

• Permanence of biochar, stored in agricultural soils: depending on soil type and pyrolysis 
method between a few decades and several centuries (FOEN 2019d) and (IPCC 2018) - mean 
residence times lie between 44-610 years. 

• 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 max-
imum 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 res-
idues (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. 

• Establishment of a comprehensive SCS modeling and monitoring framework in Switzerland 
with the potential to scale to other countries and contexts.  

• Set up a funding structure for SCS in Switzerland alongside a broad information campaign on 
how to take up SCS for potential practitioners.  

• 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 be-
tween 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  
(Thürig 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 0$ per t CO2 eq. About 80% could be 
realized at a cost between 0$ - 10$ per t CO2 eq (Griscom et al. 2017). Total costs for global implemen-
tation under these conditions would amount -7.7 B$. 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 30$ 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 reten-
tion and infiltration of the soil (by use of cover crops), reduced risk of erosion (cover crops) and im-
proved 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 

• 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). 

• How can it be avoided that other greenhouse gases are emitted (for example N2O) 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). 

• It is uncertain where the saturation levels for carbon retention lie given a specific type of soil. 

• 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 uncer-
tain 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.  

• 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: 

 
Figure 7-5 *in Switzerland 500Mt CO2 in total (dark green), abroad at least 2000 Gt (light green). ** Potential fully exploited 
when saturated (light green)  
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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 NETs, 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  



Negative Emissions 

260 
 

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 Swit-
zerland.  
 
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:  

● 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 NETs.  

● 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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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 renew-
able 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; Thomä 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, Swit-
zerland 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 protected 
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 technologies 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 Wüstenhagen 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 financ-
ing climate-friendly products (Clean Fintech). Switzerland of the future is also a center for international 
green funds. 
Today there are a handful of systemically important financial institutions. These are "systemically rel-
evant" 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 ef-
fects in the area of the climate crisis and beyond, and the development of solutions. 
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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 function-
ality and systemic stability of the financial markets. In practice, this means in concrete terms: combat-
ing 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 (Swiss-
Banking) 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 (Grève 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 
 

● 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. 

● 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. 

● 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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● 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 uncer-
tainties, 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 en-
ergy 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 fluc-
tuations 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 ad-
dressed, 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 build-
ing 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 nec-
essary 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 Fa-
cility 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 technol-
ogy 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 financ-
ing 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 en-
ergy projects, rural areas could benefit disproportionately from Green Investment Facility investments, 
which would benefit national cohesion and social cohesion. At a later stage, the expertise gained 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 ac-
tivities. 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 ex-
amined 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 regula-
tions. Furthermore, all kinds of companies will have to start making thorough analyses of their envi-
ronmental 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 account-
ing. 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: 
 

● Appropriate inclusion of risks and corresponding diversification of portfolios 
● 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 insur-
ance 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 men-
tioned 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 
products (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 influ-
enced 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 

https://climatestrike.ch/de/how-green-is-your-financial-institution
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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, cus-
tomers 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) tradition-
ally 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 profes-
sional 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 re-
quired 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 re-
main 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 (Schüpbach 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 Wüstenhagen 2018). With the Green Pillar 3a, this target 
group could already be actively involved in financing climate-friendly investments today instead of 
jeopardizing 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 IIIa 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 IIIa unless the insured explicitly request otherwise. 
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Vision 

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, Dörre, 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 regener-
ation (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 
smaller heating costs in retrofitted housing. Community-based services will be established or ex-
panded 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 opportunities 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 installa-
tions) that need to be extracted by mining communities in the Global South (Aronoff et al. 2019; Bernes 
2019; Táíwò 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 
abroad. To ensure a climate compatible role for the Swiss banking sector, it will operate with new 
objectives. (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 rean-
imate 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 at-
tributable 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 (LU-
LUCF) are neither included, but data provided: LULUCF emissions amounted to 1.6 million tons of se-
questered 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 CO2 CH4 N2O Synthetic 
gases 

Total   

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 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: 

• 32% by traffic (without air traffic) 

• 26% by buildings 

• 23% by industry 

• 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 pol-
icy, 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). 

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.  
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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. McLaren 2020): 
 

● Keep plans for carbon removal separate from those for emissions reduction (see D. P. McLaren 
et al. 2019) 

● 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? I.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 9-4 Exemplary pathway towards zero emissions by 2030 (territorial), beginning reduction in 2020 

 

 
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 

 

 
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, Dörre, 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. 
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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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Green Growth or Degrowth? 

Figure 9-9 Annual total CO2 emissions, by world region 

Figure 9-8 World GDP over the last two millennia 
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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 2030? 
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. 



Economic and Political Structures 

293 
 

 
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): 
 

● Supply shocks could potentially lead to stagflation-type effects, where monetary authorities 
would lose their ability to conduct effective policy 

● Since climate heating happens at a global scale, national authorities may not be able to appro-
priately react to imported supply shocks. 

● It is not sure 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 commodity 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: 

● Climate Master Plan (Climate Alliance) 
● Cool Down 2040 Strategy (Green Liberal Party) 
● Climate Marshall Plan (Socialist Party) 
● 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 



Economic and Political Structures 

298 
 

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. 
 

 
 

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 Alpentransitbörse/ 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 Bäumle 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 Högelsberger 
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 
can is 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 Högelsberger 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 

(ProGJ)  

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 ProGJ 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 ProGJ 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 
ProGJ. 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 Nässén and Larsson (2015) a reduction of working hours to 21 
hours would reduce carbon emissions by 41%. However, Nässén 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). 
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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: 

• A one-off levy. In order to prevent taxpayers from having to sell all of their securities in large 
quantities 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. 

• 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 justice.  

Questions and Uncertainties 

Individuals benefiting from lump-sum taxation might move their fiscal residence to other fiscal havens, 
however this is not a reason not to implement this policy. 
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Policy 9.11: Climate Delegate of the Federal 

Council and Monitoring the Progress in 

Climate Protection Policies 

Description 

The institution of a climate policy delegate of the Federal Council is created. The delegate will coordi-
nate the climate policy projects of the confederation, cantons and municipalities, maintain a lively ex-
change with NGOs and climate movements, create a monitoring process and draw up an annual report. 
The delegate must have a strong and independent position, comparable to the position of the Swiss 
National Bank. This person of course needs a strong and competent staff and open insight in all data 
of any importance to GHG-reduction and climate justice. 
Each year, the delegate convenes a conference to discuss progress in climate policy. Invited to the 
conference are representatives from politics, authorities and associations as well as from the Climate 
Councils. The conference discusses measures to keep Switzerland on track with regard to climate tar-
gets. The outcome might be appropriate recommendations. 

Financing 

Usual federal budget. 

Impact 

The implementation of a climate policy as outlined in the Climate Action Plan must be conceived as an 
ongoing process which needs monitoring and measures to ensure its implementation. 
First of all, it is necessary to establish a whole set of measurements, of a Climate Action Plan. This must 
be done through political processes in combination with a broad mobilization of the population as 
described above (for instance in the form of climate councils).  
 
Second, we need firm action to assure the necessary progress of actions. A climate delegate must co-
ordinate and focalize this process. 

 Questions and Uncertainties 

The delegate is unlikely to have much effect on its own. However, in combination with a strong climate 
movement and corresponding pressure on policymakers, such an institution can make a significant 
contribution to ensuring that this pressure is systematically translated into an appropriately effective 
climate policy. 

Policy 9.12: Democratic Rights for all 

Residents of Switzerland 

Description 
Switzerland is introducing all democratic rights for non-Swiss citizens who have been resident in Swit-
zerland for at least five years. The major challenges posed by climate change are increasingly affecting 
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everyone. It is therefore all the more urgent that all those affected be given full democratic participa-
tion rights. 

Impact 

At the end of 2019, 2,111,412 people with foreign passports were living in Switzerland. 1,376,575 of 
them had a C settlement permit entitling them to unlimited residence in Switzerland and 713,911 peo-
ple had a B residence permit valid for 5 years (EU/EFTA countries) or one year (all other countries). 
Residence permits are usually renewed. For both categories, it can be assumed that these people are 
living in Switzerland for a longer period or permanently. People with a foreign passport and a long-
term or permanent permit account for around 24.5% of the total resident population. The importance 
of extending democratic rights to this part of the population is correspondingly high, especially in such 
a great political transition as the one that will be needed in Switzerland to reach net 0 GHG emissions 
by 2030. 

Policy 9.13: Democratic Rights for Everyone 

Aged 14 and Over 

Description 

Switzerland introduces the right to vote and stand for election for all people who have reached the 
age of 14. 

Impact 

Global warming particularly affects the younger generations. It is therefore more than justified to grant 
this generation full democratic rights, as the Canton of Glarus has done since 2007. The proportion of 
14 to17-year-olds in the resident population is just over 80,000. Around 320,000 people would there-
fore benefit from such an extension of democratic rights (in combination with voting and election 
rights for non-Swiss). 
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Vision 
Switzerland accepts its global climate responsibility; Swiss [climate et al.] policy and action is based on 
science and Switzerland’s [total / historic] climate impact. This implies the inclusion of consumption 
based GHG emissions, the investments and direct business operations in fossil fuel extraction projects, 
deforestation operations and other environmentally destructive projects. 
 
This means that  

1. Swiss climate policy is oriented at the consumption-based ecological and climate footprint that 
includes all GHG emissions being caused directly or through consumption of imported goods 
and services by Swiss residents or [organizations].  

2. To achieve the science-based emission reduction necessary to avoid overshooting of 1.5 °C, 
Switzerland aims at reducing its footprint by 13% per year both domestically and abroad; the 
latter means through adequate additional measures over and above domestic measures, with-
out aiming to add the ITMO to the domestic emission goal. 

3. To support the poorest and most affected societies in the Global South, based on the polluter-
pays principle and in line with the Paris Agreement, Switzerland contributes at least CHF1 bil-
lion per year to international climate finance. For this, Switzerland mobilizes new [public & 
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private] financial means, in addition to fulfilling its obligation to provide 0.7% of GDP to devel-
opment assistance.  

4. [Loss & Damage Vision] With its climate footprint, Switzerland contributes more appropriately 
to the support of L&D affected people in developing countries. 

5. In multilateral bodies and in the global climate debate, Switzerland is committed to the con-
sistent and timely implementation of the Paris Agreement. The Federal Council is working in 
particular to ensure that the rules and criteria for mobilizing and crediting international sup-
port and climate financing are interpreted in the spirit of the 1992 Framework Convention on 
Climate Change. This means first and foremost taking the precautionary, polluter-pays and 
other relevant Rio principles as a basis and promoting effective policies to support those most 
affected by the climate crisis. 
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Current situation 
Anyone who takes climate responsibility seriously knows that our climate footprint also includes GHG 
emissions caused by the consumption of imported goods and international flights outside our national 
borders. In the sense of polluter-pays justice, it is a matter of assuming responsibility for the conse-
quences of one's own emissions for third parties: If, of all people, the poorest in the world, who them-
selves have contributed least to climate change, are hit hardest by its effects, those who are mainly 
responsible for them must make a financial contribution. Climate justice therefore also means that the 
consequential costs of the climate change caused by our consumer behavior must be adequately 
borne. 
 
In accordance with the territorial principle underlying the UNFCCC Kyoto Protocol, however, the tar-
gets in the existing CO2 law only refer to emissions from transport, housing, agriculture, waste and 
industry within Switzerland's borders. Swiss climate policy thus excludes additional emissions of over 
1,150 million tons of CO2eq per year caused by persons or companies’ resident in Switzerland outside 
the country's borders. This includes emissions generated abroad during the production of goods and 
services destined for Switzerland. According to the residence principle, the Swiss Federal Statistical 
Office estimates these foreign emissions of Switzerland to be 76.1 million tons CO2eq in 2015, which 
is almost two thirds of Switzerland's total consumer-related footprint of 116.2 million tons CO2eq per 
year. 
This figure does not include emissions caused by the Swiss financial center's facilities and investments. 
According to the Swiss Climate Alliance, these emissions are several times higher than the domestic 
GHG emissions. The question is: Who bears the (climate) responsibility for this? 
 
The consideration of global responsibility plays no role in Switzerland's current view and policy. This 
must change: Switzerland must take its influence on the global climate crisis seriously, and assume its 
responsibility with regard to emissions triggered worldwide by its consumption and behavior and the 
resulting effects. 
The Federal Council also wants to claim additional foreign certificates amounting to 10.8 million tons 
of CO2eq per year as domestic reductions. Measured in terms of domestic emissions, domestic and 
foreign reductions are to be reported together as a total reduction of -50%. Measured in terms of 
Switzerland's total footprint, however, total emissions are only 2.2% lower than in 1990. 

Climate justice 

Climate justice means choosing a political approach to man-made climate change that meets ethical 
criteria, not only with regard to future generations, but also in the historical-geographical context: 
some are responsible or profit, others feel the consequences or have to pay for them. It is therefore 
not acceptable to consider the dramatic consequences of global warming as a purely technical envi-
ronmental problem. That would be unfair. 
Climate justice as a concept includes not only the generational (justice) question - "you are leaving us 
a world at the abyss, you have created a problem that we must solve" - but also global distribution and 
equality issues. 
In its origins, the term "climate justice" goes back to the drafting of the United Nations Framework 
Convention on Climate Change (UNFCCC) in 1992, when the reduction of greenhouse gas emissions 
was negotiated for the first time. It was shaped by human rights and equality considerations and the 
demand that every inhabitant of the earth should be entitled to the same limited "emissions budget". 
Because the wealthy countries of the Global North had built their prosperity in the 20th century on the 
burning of cheap fossil fuels, it is a priori unfair to deny the Global South the same now. In the 1997 
Kyoto Protocol, for example, the countries of the Global North were required to reduce their emis-
sions; countries of the Global South should be allowed to continue using fossil fuels for the time being. 
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In the face of progressive climate change, the demand for global equal treatment must be reinter-
preted from a right to a duty: Everyone must make an equal effort to reduce their climate footprint. 
This means that large emitters such as Switzerland must contribute much more to the global reduction 
of man-made greenhouse gases than the countries of the Global South who are responsible per capita 
for far fewer emissions. As a principle, this view was already anchored in the 1992 Framework Conven-
tion in the approach of "common but differentiated responsibilities". In plain language, this means that 
if the global community wants to eliminate greenhouse gas emissions quickly, the wealthy industrial-
ized countries - and increasingly also the emerging economies - must not only reduce their own, far 
too large CO2 footprint, but also support developing countries in their efforts to develop with as few 
greenhouse gas emissions as possible. 
However, climate justice as a normative concept needs to be thought of further today, beyond the 
question of reducing greenhouse gas emissions: Basically, it is about the unequal distribution of cause 
and effect of the climate crisis. The ongoing climate crisis manifests itself in very different ways in 
different parts of the world. And the means of containing climate change or guarding against its nega-
tive effects are distributed very differently. 
Put simply, climate justice culminates in the imperative that every person, every country, but also 
every corporation assumes responsibility for the climate; to participate responsibly and responsibly in 
the joint solution of the global climate problem according to the respective means and responsibilities. 
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Climate Finance 
Tasks for poor countries used to focus primarily on the social and economic dimensions. Developing 
countries need to increasingly protect their population and invest in infrastructure to prepare for, and 
cope with, the impacts of climate change. Yet these countries in particular have hardly contributed to 
the climate crisis. However, in the Paris Agreement of 2015 - together with wealthy and bigger CO₂-
emitting states such as Switzerland – they also committed themselves to reducing emissions.  
 
In the Paris Agreement, the industrialized countries reaffirmed their commitment to jointly provide 
international climate financing of USD 100 billion per year - from public and private sources - for miti-
gation and adaptation measures in developing countries from 2020. The agreement does not prescribe 
how high the individual country contributions should be but calls on the industrialized countries to 
make a fair contribution based on the principles of the Framework Convention on Climate Change 
(responsibility and economic performance). 
Contrary to international development cooperation, international climate financing is not aimed at 
combating poverty nor promoting prosperity but is intended to support developing countries in pre-
venting and coping with climate change. For that, new and additional public funds are needed. Using 
the already limited resources of official development assistance (ODA) for this purpose – or merely 
claiming them a second time as international climate finance, as is sometimes the case today – is cyn-
ical and counterproductive. 
In terms of climate financing, global climate justice means that the obligation of the industrialized 
countries under the Paris Climate Convention to jointly provide USD 100 billion per year for climate 
protection and adaptation measures in developing countries must be scaled down to Switzerland on 
the basis of global climate responsibility. 
To date, Swiss spending on international climate protection amounts to around CHF 300 million per 
year. This sum consists primarily of credited "climate-relevant activities" of regular development pro-
jects. Just under CHF 100 mio is paid annually to the multilateral climate financing instruments pro-
vided for this purpose. These contributions are financed from the framework credits of international 
cooperation – accordingly less money is available for existing development projects. The proportion of 
mobilized private funds is low. 
For the period after 2020, the Federal Council (2011) assumes in its report on international climate 
financing of 10 May 2017 that "Switzerland's fair share of the common financing target of the indus-
trialized countries [from 2020] should amount to USD 450 to 600 mio per year. 
 
Alliance Sud and the more than 80 organizations of the Swiss Climate Alliance, on the other hand, state 
that a fair share of Swiss climate financing contributions must be at least CHF 1 bn per year (Jürg 
Staudenmann 2013), in line with the criteria of the Framework Convention on Climate Change: This is 
because both global climate responsibility and Swiss economic output are around 1 percent compared 
to all industrialized countries. 
While it is true that development and climate measures in developing countries can complement each 
other in a certain way, Switzerland must not finance this "climate billion" at the expense of existing 
development cooperation. This is all the truer as the funds for development cooperation still fall well 
short of the long-promised 0.7% of gross national income (GNI). Switzerland must fulfill its interna-
tional (financing) obligations in both areas on its own and on an equal footing. 
 
Nevertheless, the Federal Council's 2017 report proposes "to achieve the Swiss share [...] public funds 
from existing sources and a significant proportion of mobilized private funds. [...] The public funds for 
Switzerland's international climate financing should continue to be financed primarily from the frame-
work credits for international cooperation and, as before, from the framework credit Global Environ-
ment. The Federal Council wants to "examine to what extent Switzerland's international cooperation 
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should make greater use of instruments to mobilize private funds or whether new partnership models 
with the private sector are possible that would favor the mobilization of private funds.” The report 
leaves open the question of how Switzerland intends to mobilize such financial resources within the 
framework of its climate financing commitment from 2020. 
 
However, climate financing must not be at the expense of development cooperation. Supporting the 
poorest and most vulnerable populations in the Global South in the fight against climate change is not 
the same as fighting poverty or reducing inequality. The reduction of greenhouse gases (mitigation) 
and protection against the effects of progressive climate change (adaptation) can complement devel-
opment cooperation, but never replace it. It is therefore cynical when Switzerland and other countries 
want to sell the same franc to developing countries twice; once as official development assistance and 
a second time as climate financing. 
 

 
Figure 10-1 International Climate Finance needs to be mobilized in addition to already existing development assistance (ODA) 
(Alliance Sud 2019, 16).  
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Policy 10.1: Switzerland contributes CHF 1 bn 

in climate finance each year 

Description 

 
Collection of Funds 
The mobilized funds are pooled and prepared for payments or transfers (treasury, fund, program, 
foundation, etc.). 
 
Finance Programs 
The available funds are transferred to institutions, funds or programs to finance measures in the target 
countries (e.g. Green Climate Fund, direct investments in countries through bilateral [SDC/SECO/FOEN] 
or multilateral [World Bank or similar] development cooperation, etc.). 
 
Use of Funds 
The funds are invested in various projects, regions and sectors (e.g. in particularly poor developing 
countries or in island states, for mitigation or adaptation, etc.)   

Financing 

The Alliance Sud position paper "Climate justice and international climate financing from a develop-
ment policy perspective" (Alliance Sud 2019) explores the link between climate and development tasks 
and proposes concrete solutions as to how CHF 1 bn can be mobilized annually in addition to develop-
ment cooperation to support climate measures in developing countries in a way that is fair to the 
polluter. 
Money is mobilized or generated through taxes, sanctions, levies, voluntary contributions, etc. 
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ITMOs and “Compensation” 

Abroad  
The facts are clear: In its special autumn 2018 report, the International Panel on Climate Change (IPCC) 
stated that if global warming of more than 1.5 °C is to be avoided, then at most we can put only 420 
billion tons of CO2eq into the atmosphere. If this "residual budget" is exhausted, then every additional 
ton of CO2eq emitted must again be extracted from the atmosphere. In purely mathematical terms 
this would require a 5% annual reduction in emissions compared to today. In this way, global green-
house gas emissions could be halved by 2030 and reduced to net zero by 2040. 
 
In August 2019, Switzerland joined the countries aiming to reduce their greenhouse gas emissions to 
net zero. The Federal Council left open the measures through which Switzerland has to become climate 
neutral, in particular how it plans to offset irreducible emissions for example from agriculture. Instead, 
it continues to opt for CO2 offsets abroad. If the Parliament continues to support this approach, Swit-
zerland is heading for a series of major self-inflicted problems. 
 
International law still offers no clarity how cross-border compensation projects are to be regulated 
after the entry into force of the Paris Agreement in 2021. Article 6 of the Agreement does indeed 
envisage the possibility for contracting states to exchange or trade certificates among themselves rep-
resenting their effective emission reductions. The details regarding the manner in which the so-called 
Internationally Transferred Mitigation Outcomes (ITMO) are to come about and properly calculated 
are the subject of the last chapter of the Paris rulebook, which is still pending approval. 
 
"Negative emissions" and afforestation 
There is still the possibility to use "negative emissions" to offset greenhouse emissions where there 
has been no reduction, in other words, capturing and removing excess greenhouse gases (especially 
CO2 from the atmosphere and returning it to the soil or biomass for long-term storage. Very high-tech 
methods are already being tested for this purpose, though their practicability, economic efficiency and 
scalability are yet to be clarified. A more forward-looking solution, on the other hand, would seem to 
be the production of plant coal as a by-product of energy production from wood or biomass waste. 
Plant coal can in fact be absorbed into agricultural land over the decades, with proven positive effects. 
At the heart of the debate are the "green" approaches to CO2 storage in the biomass or the soil. This 
ranges from (re)forestation of cleared land to the build-up of CO2 in the form of humus in agricultural 
soils. Reforestation is extolled largely uncritically as a key approach to solving the climate crisis. While 
even the experts themselves disagree as to the true absorption potential of newly replanted forests, 
some developmental objections should also be considered. The question arises, from a moral stand-
point, as to the justification of rich countries with far above-average per capita carbon footprints for 
targeting developing countries as alternative locations for climate measures that they themselves have 
neglected to take. It cannot be that we are unwilling to seriously reconsider our lifestyle, while simul-
taneously demanding that the emissions it generates are economized far away from home. And there 
are still the complex issues surrounding the question of where exactly this massive reforestation is to 
take place. The displacement of people, very often indigenous people, for afforestation projects must 
be strongly condemned as it reinforces imperial practices. For further discussions on negative emis-
sions see the corresponding chapter. 
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Measures Abroad are Needed - in addition, not instead of Domestic Measures  
To avoid misunderstanding, there is no objection whatsoever to the conduct of effective climate pro-
jects outside of Switzerland in keeping with the principles of good international cooperation. On the 
contrary, the Paris Agreement expressly calls for support to developing countries in combating the 
climate crisis. But besides emission reduction, this also entails measures to adapt to climate change, 
which began a long time ago. 
This is precisely the rationale of international climate funding, in which Switzerland must participate 
to the tune of at least one billion francs annually. Instead of supposedly "offsetting" the climate pro-
tection measures that we ourselves have failed to take, there should be additional international cli-
mate funding projects designed to benefit the local people directly. 
 
It appears as an aberration to spend millions outside our national borders to purchase cheap reduction 
certificates. Instead, these funds should be available to protect the people in the Global South from 
progressive climate change through disinterested, effective reduction measures. This does not of 
course release us from the duty of simultaneously reducing our own carbon footprint. 
 
The net effect of relying on negative emissions and purely mathematical "climate neutrality" is inevi-
tably to postpone climate measures here at home. Not only is the outsourcing strategy unsafe, it is 
also morally dubious and economically short-sighted. But more than anything else, it cements a selfish 
climate policy that fails to challenge our lifestyle and its disastrous impacts on people in the Global 
South who are already suffering. 

Policy 10.2: No Externalization of GHG 

Emissions 

Description 
According to the Federal Council and Parliament, only three-fifths of the desired halving of Switzer-
land's domestic emissions by 2030 will actually take place here at home. Switzerland, like a handful of 
other rich countries, wishes to "offset" the remainder by purchasing ITMOs. Switzerland is therefore a 
leading advocate for the early conclusion of the arrangements on offsets under Article 6 of the Paris 
Agreement. 

Impact 

It seems appealing at first glance to offset emissions abroad, for it is cheaper, at least for now. A second 
look however raises the question of why increasing amounts should be spent each year to buy foreign 
emission reduction certificates whose additionality is questionable and cannot be guaranteed, instead 
of those millions being used locally to convert domestic structures to emission-free technologies and 
practices. It is simple logic that the strategy of outsourcing is destined to fail over the short or long 
term. Because all countries must reduce their emissions to net zero, foreign emission certificates will 
quickly become scarce. At the same time, demand will rise, and hence prices will increase accordingly. 
After the low-hanging fruit have been picked, there will soon be no more countries prepared to cheaply 
sell off the increasingly hard-won progress they have made towards climate neutrality. Switzerland will 
thus no longer be able to avoid having to eliminate its own emissions, and this irrespective of whether 
we have already paid for reductions abroad, that largely exist on paper only and contribute in actuality 
to less reductions than is officially declared and certified, if any at all. 
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Questions and Uncertainties 

In order to ensure that offsets reflect credible emission reductions, the following key conditions would 
need to be met: 

• Additionality, i.e. the activity generating the offset cannot be business as usual 

• Conservative baseline: the aggregation of all country baselines that determine the volume of 
offsets needs to be consistent with a 1.5 °C mitigation pathway 

• International oversight of offset creation needs to be assured. Non-controlled voluntary mar-
kets shall not be able to generate offsets. 

However, currently none of these conditions are met and it is beyond the power of the Swiss state to 
decide upon these issues solely. Offsetting emissions is therefore no option at the moment. 
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Climate Diplomacy and 

Collaboration 

Policy 10.3: New Interpretation of 

International Trade Agreements 

Description 

Switzerland declares that the respect for human rights and international agreements on climate pro-
tection clearly take precedence over the provisions of other international treaties, particularly trade 
agreements. In case of doubt, it suspends the application of provisions in trade agreements if they 
make it impossible to achieve the climate agreements and/or are contrary to human rights, and it 
refrains from demanding compliance with such provisions from other countries and therefore from 
resorting to arbitration. This applies, for example, to investor-state dispute settlement agreements 
that grant non-governmental arbitration tribunals the power to decide on national laws to protect the 
climate and achieve climate justice. 

Impact 

With this policy, Switzerland is providing the international impetus for this. As the location of many UN 
bodies and as an international trading power, Switzerland can use this policy to quickly and effectively 
set international policy in motion. 
Each concrete case would then have its specific impact. Example: Subsidies for solar power installations 
produced within Switzerland could be important to build up competences and capacities within Swit-
zerland. Such subsidies could be interpreted as a violation to WTO-rules asking for equality of treat-
ment. Other example: Switzerland bans certain products for their inbuilt obsolescence. If these prod-
ucts are only imported, this could again be interpreted as a violation of equality of treatment.  

Financing 

If there are any financing effects, they depend on each concrete case. 
 

Social Compatibility 

Again, effects depend on each concrete case. Should for instance a border tax adjustment  
be brought to an arbitration tribunal, effects would be completely different from a case concerning 
product-based rules.  
 

Questions and Uncertainties 

The policy can create conflicts with other countries or with the institutions linked to trade agreements. 
But if we seriously want to reduce GHG-emissions, such conflicts cannot be avoided. Instead, move-
ments, NGOs and public entities must offensively make clear that human rights and climate protection 
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agreements must be given priority over trade agreements. They must fight together on an interna-
tional level for such a policy change. 

Policy 10.4: Prioritizing Human Rights, 

Peacekeeping, Climate Protection and 

Climate Justice in International Law 

Description 

Within the UN framework, Switzerland proposes the creation of a clear order of priorities. In this con-
text, agreements on international law, human rights, peacekeeping, climate protection and justice 
should be given priority over all other international treaties, particularly trade agreements. Thus, pro-
visions in international agreements that contradict these priority agreements are suspended. Viola-
tions of the priority law should also be sanctionable. 
Switzerland is setting up a coordination office in order to win over as many partners as possible at all 
levels for such a project and is making available an annual sum of CHF 5 million for this purpose. Part-
ners should not only be states, but also NGOs, social movements, municipalities and so on. 

Impact 

This policy can focus on the will of the international community to make decisive progress in climate 
protection, justice in the media and human rights and to create clarity about the order of priorities in 
international treaties. 
A resolute initiative by Switzerland for a global constitutional law alone will bring movement to global 
politics and make it possible to bring new alliances into play.  

Financing 

Five million francs per year from the confederation's general financial resources. 

Social Compatibility 

The combination of human rights and climate policy promotes the orientation towards global climate 
justice and social compatibility of climate policy. 

Policy 10.5: The Fossil Fuel Non-Proliferation 

Treaty (FF-NPT) 

Description 

The idea behind the FF-NPT is simple: Its goal is to phase out fossil fuels through a legally binding treaty. 
As outlined by Newell and Simms (2020) the FF-NPT would contain three pillars: non-proliferation, 
disarmament and the promotion of peaceful use of technology. ‘Non-proliferation’ refers to the pre-
vention of exploitation of new fossil fuel resources. ‘Disarmament’ means the coordinated, managed 
and accelerated decline of existing fossil fuel infrastructure. For the third pillar Newell and Simms 
(2020, 1047) suggest to massively expand “existing initiatives to provide poorer countries with access 
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to low carbon and non-fossil-fuel clean energy and transport, and the technology needed for its devel-
opment.” To finance these projects, they propose to reuse former fossil fuel subsidies. 
The FF-NPT is based on the existing example of the Non-Proliferation Treaty of nuclear weapons which 
was negotiated in the middle of the Cold War. The big difference to the Paris Agreement is it being 
legally binding with member states having the tool to impose economic sanctions on a party violating 
the treaty. 
The role of Switzerland would be to bring this up in international climate negotiations and to take up 
a leading role in the negotiations, however, the UN needs to be the neutral party organizing the nego-
tiation rounds. In a first step, the state of Switzerland gets in contact with the steering committee 
behind the FF-NPT and further explores how such a treaty can be implemented. 

Financing 

The authors propose for financing the third pillar that “[f]unds could be redirected from fossil fuel 
subsidies which make up the equivalent of 6.5% of global GDP, as well as generated through a global 
carbon tax and potentially held in [a] Global Transition Fund” (Newell and Simms 2020, 1047). 

Impact  

In the long-term the treaty will lead to the phase out of all fossil fuels on a global scale. 

Social Compatibility 

The central aspect of the second and third pillar are to ensure a just transition of the phase out of fossil 
fuels which includes a massive expansion of renewable energy sources in particular in the Global South. 

Questions and Uncertainties 

It is quite unlikely that a NPT for fossil fuels can be brokered as easily as the one for a nuclear NPT 
because of the much greater importance of fossil fuels in the economic system. 
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Vision 
There is a broad, fact-based debate on specific solutions to the climate crisis. The public discussions do 
not focus on scenarios of possible consequences of global warming, but on how we want to live in a 
carbon-neutral world. Schools, media, politicians and NGOs make sure that reliable information is 
spread in an appropriate frequency and provide platforms for debates and peer-learning. Thus, citizens 
have an overview about the problems we have to tackle and what solutions exist, which is the basis 
for a constructive democratic process. They also provide action-related knowledge and relevant com-
petences to avoid unnecessary greenhouse gas emissions voluntarily and therefore allow the legislator 
to focus on the complex problems. 
Every person that goes through our education system is enabled to contribute to a CO2-neutral Swit-
zerland as a citizen, as employee and as a part of the sovereign. There is a praxis-oriented climate 
education as a fixed part of all curricula and levels. These lessons focus on climate-relevant compe-
tences and climate education as a cross-sectional issue. 
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Current Situation 

Public Knowledge and Behavior 
 
The most important impulses for action are the knowledge about climate change causes, adequate 
and relevant competences and the right mindset. People must have the appropriate skills to actively 
and appropriately contribute to the societal task of reducing emissions. Lastly, they must have devel-
oped the right attitude and mindset to actually apply their knowledge and skills. 
 
People must realize how climate change impacts their life, such as risks to people, places, traditions, 
or even values such as 'fairness' and 'justice' (Wang and Kim 2018), fellow human beings and the whole 
posterity. Additionally, they need to know how to reduce greenhouse gas emissions to keep global 
warming below 1.5° degrees and minimize the climate crisis. 
This is currently not the case. Despite numerous good initiatives and many actors, most people in Swit-
zerland lack the knowledge, the competences and the attitude to make it possible to avert a severe 
climate crisis. Our policies will change this with quite a number of approaches. 
 
A short history of knowledge level: Between the 1990s and 2010 the factual knowledge about the 
climate crisis increased from a relatively minor level. In the following years (until the COP 21 in Paris) 
it stagnated. The action-related knowledge started on a higher standard, but does not follow such a 
clear trend.  
In the 1990s big companies started to deny the existence of global warming despite better knowledge. 
At the end of the decade, they started to accept the scientific consensus themselves, but to support 
climate change deniers financially. 

Current Means of Information 

Government 

Currently, the government does not have major information campaigns for the broad public. The cli-
mate program of FOEN focuses on professional education. Until 2021 the climate program of FOEN is 
being revised and there are plans to expand the target group to the public. The CO2 talks that are 
offered in the French-speaking regions of Switzerland, in which the participants, under the supervision 
of a trained leader, look for an individual reduction in the greenhouse gas footprint while maintaining 
a high quality of life, are very successful. The courses are fully booked and are currently expanded to 
the German-speaking part. 
Still the government euphemisms the role of Switzerland. For example, by talking about the inland 
emissions and ignoring the carbon footprint and the investments in fossil fuels. 

Schools 

The urgency in the practice of this topic is missing at all levels. Crisis awareness is lacking.  
Behavioral research in the area of sustainability is not receiving enough attention. Education and re-
search are strongly focused on the problem, but little on what the society needs to change to solve it, 
e.g. on climate relevant competences and behavior. 
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In recent years, curricula based on the ‘Lehrplan 21’ (Curriculum 21) have been developed for primary 
schools and secondary level I in the German-speaking cantons of Switzerland. Education for sustaina-
ble development (Bildung für Nachhaltige Entwicklung, Education en vue d’un Développement Dura-
ble, educazione allo Sviluppo Sostenibile, short ESD) is an integral part of this ‘Lehrplan 21’. Beside 
other subjects, it also includes climate education. But it strongly depends on the teacher how intense 
the climate crisis is taught. Furthermore, ESD is not a subject itself. It is much more a multidisciplinary 
approach. On the one hand, this can be an advantage in understanding complex issues. On the other 
hand, there is also the danger of getting lost between other topics. The implementation is in the teach-
ers’ responsibility, sometimes also several teachers, and many of them lack adequate training 
(Schweizerische Konferenz der kantonalen Erziehungsdirektoren 2020). The ‘Plan d'études romand’ is 
the counterpart in French-speaking cantons to ‘Lehrplan 21’, where ESD is also included. 
 
The corresponding framework for secondary schools II is the so-called ‘Rahmenlehrplan’ (Plans 
d’études cadres, Programmi quadro d’insegnamento). Currently, the ‘Rahmenlehrplan’ for high 
schools is being revised and will be implemented in 2023.  

Media 

There are big differences between media companies when it comes to articles about the climate crisis. 
The media attention for the climate crisis is on a high level since Paris. (Brüggemann et al. 2018; 
Forschungsinstitut Öffentlichkeit und Gesellschaft 2017). But a more frequent reporting on climate 
change does not necessarily increase the public understanding of the topic. Brüggemann et al. (2018) 
criticizes that extreme weather scenarios are sometimes described as a direct consequence of global 
warming. Media tend to ignore uncertainties and to present scenarios as definite facts. Often the prin-
ciple of balanced reporting leads to the result that high quality scientific information can be thwarted 
by nonqualified actors, mainly politicians (Michaels 2019).  
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Policy Measures 

Policy 11.1: Climate Change Education as 

Core Element of the Education System at all 

Levels  

Description 

Climate Change Education has to get a focal point at all school levels. In compulsory schooling the ESD 
has to be improved and enlarged. Additionally, climate change education must be included in the ‘Rah-
menlehrplan’ (outline curriculum) as a core element of high school education. The ‘Rahmenlehrplan’ 
will shortly be revised nationally by the Swiss Conference of Cantonal Ministers of Education (EDK) 
(Schweizerische Konferenz der kantonalen Erziehungsdirektoren 2020). The climate change education 
should be oriented towards the UNESCO learning goals in order to guarantee that not only knowledge 
but also competence is imparted (Federal Department of Foreign Affairs 2020). 
 
ESD will most likely be included in the ‘Rahmenlehrplan’. However, it is crucial that sustainability is 
understood in the strong perspective and that the focus lies on competence development and not only 
knowledge transfer. The revision of the ‘Rahmenlehrplan’ will be finished in autumn 2022. Cantons 
will start redefining their regional or local curricula parallel to the EDK process. The new ‘Rahmenlehr-
plan’ will be implemented in schools in 2023. It is very important that experts on climate change and 
sustainable development are involved and can have influence in the essential processes of the devel-
opment of the new ‘Rahmenlehrplan’.   

Impact 

This measure ensures that climate change education must be a focal point at all school levels. In this 
way, all students will acquire the competence to understand sustainability in a strong perspective and 
can make decisions according to this knowledge. 

Questions and Uncertainties 

• Is there a chance to get climate change education as a separate theme/topic into the ‘Rah-
menlehrplan’ or will it be included in ESD?  

• how to get influence in the process? It will be important to find out whether sustainability will 
be a theme (in geography or economy) or a cross-curricular dimension. If it will be cross-cur-
ricular, it is important to ensure all subject teachers understand what climate change educa-
tion / ESD is about. 

 
 



Education 

335 
 

Policy 11.2: National Advanced Training 

Program on Climate Change Education for all 

Teachers  

Description 

A compulsory national continuing education program on climate change education for teachers will be 
introduced. This program is aimed particularly at teachers already teaching, and not only at teachers 
in training. These further training courses are coordinated nationally but are implemented locally at 
the schools with smaller teams of teachers. The content of these training courses should be based on 
the UNESCO goals of the climate change education program and guarantee that the teachers under-
stand the topic and are able to pass on their knowledge to their students using suitable teaching meth-
ods. 

Impact  

All teachers themselves have the competence to understand the climate crisis and to act on this 
knowledge. They can successfully pass this competence on to their students using suitable teaching 
methods. In this way, the steps laid down in the curriculum (Policy 11.1) can actually be implemented. 
 

Policy 11.3: National Climate Action Week  

Description 

The proposed ‘National Climate Action Week’ is intended to be an event taking place throughout Swit-
zerland at schools and universities. During this experience-oriented week, all participating pupils and 
students deal with topics related to climatic and ecological changes. The Climate Action Week is in-
tended to reach children and adolescents of all school levels regardless of their family background. The 
content can depend on school level and ranges from basic to background knowledge about the topic 
of climate change and its connection to personal and general energy and resource consumption. Topics 
can be taken from local or actual issues. In this way, the Climate Action Week addresses the gaps in 
knowledge formulated in the status quo and thus contributes to a comprehensive knowledge base and 
development of climate relevant competences, so that society as a whole can achieve responsible use 
of the environment. 
In the current education system, the National Climate Action Week needs to be provided to the schools 
by the federal government and cantons via the conference of cantonal ministers of education. The 
already established and widespread structure of project-weeks can be used easily when appropriate 
material is available. This facilitates the preparation and implementation of the National Climate Ac-
tion Week for teachers with the optional support of governmental and non-governmental climate pro-
tection organizations. 
A proposed first step is the creation of a well-arranged platform with the availability or accessibility of 
the already existing environmental education material. Then, this is communicated in the cantonal and 
national education networks. This platform could configure education21 as an existing and functioning 
organization that distributes and funds environmental education nationwide. 
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A further step is to launch a compulsory and simultaneous National Climate Action Week for all school 
types. This increases the national attention for the project and thereby helps developing a general 
change in our society towards sustainable thinking and acting as well as towards competence- and 
value-oriented learning. 
Several climate protection organizations already offer elements of whole day or week programs. The 
focus of Climate Action Weeks will be to build up and promote climate-relevant competences among 
pupils and students. It can include art or theatre methods and represent new types of cultural envi-
ronmental education. It is not a question of reinventing the wheel, but of using existing innovative 
extra-curricular environmental education. It should be offered in a transdisciplinary and interdiscipli-
nary manner and be accessible to everyone. The integration in the formal educational structure should 
be seen as multiple empowerments of the pupils as well as the teachers, school administrators and 
other educational actors towards a prioritization of climate-relevant issues.  

Financing 

The instrument of a project-week is already established in most schools around the country with spe-
cific financing practices. It should be possible for every school either to organize a self-directed Climate 
Action Week or to benefit from the expertise of governmental and non-governmental climate protec-
tion organizations - both with low costs. The financing of project-weeks with experts has to be provided 
by the State, the cantons and the schools, possibly supported by power supply and waste management 
companies. 

Impact 

The National Climate Action Week has an indirect impact on the climate and covers questions on cli-
mate change and energy supply as well as resource consumption on a personal, family and social level. 
The participants carry their findings home to their friends and families, in private and in public. They 
spread their beliefs, knowledge, skills and visions in socially relevant structures as well as in the media. 
Thereby, the National Climate Action Week contributes to a broad awareness process. It also supports 
teachers to implement competence-based learning towards participation and a sense of responsibility 
for yourself, the community and the environment. 

Policy 11.4: Education on a Local Level 

Description 

The government should initiate local climate education projects open to the public. The aim is to reach 
people outside of the education system. The people should be able to understand their part in the 
solution and willing to take action. These local projects should be planned together with experts.  
There are already existing platforms which can be used to initiate education projects like local com-
missions or NGOs. Numerous organizations are already specialized in climate education. Their services 
can be used for these projects and the State should support these structures. Also, “Climate Assem-
blies” could be used as a platform to inform people about these kinds of projects and to share the 
theoretical base useful to the projects. 
The Swiss government can relay this to cantons, municipalities and cities on the basis of best practice. 
As it is not too difficult to adjust the programs, this policy should be implemented in 2021. 

Financing 

The existing projects only function owing to a lot of volunteer work and therefore usually cannot ex-
ploit their full potential, as a survey by the ‘Energieforschung Zürich’ in 2018 showed (Moser et al. 
2018). It would be desirable to have sufficient partial financing from the federal government with the 
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participation of the municipalities and cities. Similar models already exist in other areas (spatial devel-
opment, energy (Energie Schweiz 2020) or migration). 
The promotion of assemblies does not cost a lot, but it would be advantageous to help organizing the 
events by financing publications and advertising for mobilization. 

Impact 

Education on the climate crisis will be integrated into established structures (youth centers/commu-
nity centers). It gives the topic additional importance and enables participatory education. In addition, 
knowledge and skills can be imparted on a more personal level and together with familiar people. 
 
The measures of Assemblies as well in the Public-Private Partnership as in the institutional way give a 
huge flow of Information; the climate subject comes in the first row and in the center of the political 
discussion, not only as an incidental theme. Because of the binding character of the institution, it will 
be of interest for the media too. 
Local projects show opportunities for action by making impactful projects and initiatives in their own 
region visible and pointing out climate-friendly ways of consumption. Networking among the projects 
and initiatives is also encouraged. People, who would like to get involved are activated, for example, 
through a future conference. In the next step, project groups tackle concrete challenges. 

Social Compatibility 

Acting together has an integrating effect. Additional social groups within society can be empowered 
to work for the common good. This addresses the increasing social segregation. The question of how 
poorly integrated minorities could be reached through such projects deserves special attention. Spe-
cially funded projects with scientific support would be conceivable here. Climate Assemblies and local 
projects in general should be available and open for everyone. 

Questions and Uncertainties 

It is uncertain who (if anyone) can impose compulsory programs/recommendations on community and 
youth centers. 
 

Policy 11.5: Government Information 

Campaign 

Description 

With an information campaign, the government and governmental organizations like FOEN, Mete-
oSwiss, National Centre for Climate Studies etc. are informing the population about the climate crisis, 
the need for action and stimulate corresponding behavior, skills and mindsets. The solution outlined 
is intended to be no less effective than the Climate Action Plan and aims to reduce Swiss net green-
house gas emissions to zero by 2030. 
 
The campaign is intended to make people understand that we need change if we want to maintain our 
quality of life in the future. It is intended to show the population in a positive way what the necessary 
changes mean for them and what enrichments they offer to the individual citizen. In addition to gen-
eral facts, the ability to act should also be conveyed. In its implementation, the confederation is guided 
by the findings of educational research. 
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This measure is to be implemented primarily nationally but also on a cantonal level and locally. The 
campaign is to be launched immediately, as education is the basis for many other changes and enables 
a rapid reduction of unnecessary emissions. 

Financing 

It is assumed that the information campaign can be financed from the existing federal campaign 
budget. 

Impact 

The authors expect the information campaign to have an awakening effect. The information campaign 
would underline the importance of the problem and improve the level of knowledge and willingness 
to act in similar ways as the COVID-19 info campaign of the Federal Office of Public Health did. This 
would enable a well-founded social debate on how to solve the climate crisis. It would also encourage 
people to take the initiative and look for solutions in their own environment. It would reach a large 
number of people, thus creating a social dynamic. Measures that would be issued by the federal gov-
ernment would now meet with understanding rather than resistance. 

Policy 11.6: Journalism Reflecting the Reality 

of Problems 

Description 

Media can help avert a climate catastrophe through creating scientifically substantiated content that 
reflects the reality of problems. The treatment of the topic should not be reactively orientated towards 
sensational single events, but should be constructively involved in the political process through a de-
bate on solutions for the crisis. As the fourth power, the media must not limit itself to exposing griev-
ances and naming problems, but should furthermore encourage a social debate in a solution-oriented 
way to actually improve life. The urgency of the situation must be duly considered. Media should label 
opinions and scientific facts/estimates accordingly. This policy should be implemented beginning to-
day. Press Council has the controlling function and is responsible for ensuring that the Code of Conduct 
for Journalists is observed. This code contains the ethical principles for professional journalistic writing. 
In addition to this code of journalism, there is also the government mandate for SRG/SSR to provide 
balanced reporting. Furthermore, an independent institution should install a monitoring with a peri-
odical reporting on how the media follow the ethical code.  

Impact  

As the fourth power, the media have a great influence in our society. Especially in the area of educa-
tion, the media have a great responsibility. Many people who are no longer part of the education sys-
tem are largely educated by the media. If they trust in the responsibility of the media in relation to the 
climate crisis, it will be much easier to impart knowledge to the general population outside of educa-
tional institutions. 
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Policy 11.7: Counsellor for Environmental 

Awareness 

Description 

With this policy we introduce the role of a counsellor in every Swiss firm. Depending on the size of the 
company, this role would be taken up by one or more people, who are responsible for the organization 
of educative training on climate change, stimulating an ongoing discussion on the topic, and to foster 
the awareness about sustainable behavior.  
As the following two policies talk about education in the industry and are in relation to the Industry 
and Buildings and spatial planning section of this document, the work of the counsellor as well as the 
environmental training (see policy 11.8) should be based on policies of the chapter Industry and Service 
Sector as well as policies of the chapter Buildings and Spatial Development. This means that the coun-
sellor should be aware of the measures provided by these policies and should be involved in these 
projects. They should especially work with those contents that are nearest to the work practice of the 
employees and can be easily applied by the employees.  
 
In the best case, the counsellor is someone who already works at the company and is interested in 
taking action for the climate. If the company is not able to find people to take up this role or if none of 
their current employees has the capacity to do so, the company should employ someone external to 
take up the role of counsellor. However, the counsellor has to be familiar with company’ products, its 
processes, and, if possible, its employees. They would need to be given access to all the necessary 
information about the company and their working method to carry out the task of a counsellor. 
 
The counsellor is responsible for the constant maintenance of climate awareness in the company. First 
of all, they are responsible for the organization of the environmental training for the employees (see 
policy 11.8). The counsellor has to make sure that these training sessions are held. 
 
The goal is that all the employees are permanently reminded of the contents of the training they par-
ticipated in. Sustainable behavior in the workplace as well as in their personal life should be frequently 
discussed and renewed bringing up new ideas and inputs. This can be achieved with the organization 
of small discussions or gatherings, the holding of further training with renewed contents or any other 
ideas and initiatives the counsellor or the employees themselves come up with.  
 
The counsellor should make sure that both the discussion about the ecological behavior of the com-
pany as well as about the private behavior of the individual employees is kept alive. The employees 
should be informed about the actions their company takes to improve their ecological footprint. They 
should be encouraged to contribute ideas about how resource management and the company's pro-
cesses can be improved and they should be informed about the company's goals in this area. 
 
A platform should be created for the exchange of the counsellors. It should help the counsellors to 
connect with each other and discuss the content and form of their consulting. It should allow them to 
generate new inputs and ideas, and help them with the solution of occurring problems. This platform 
should exist online, but there should also be the possibility to meet in person. 

Financing 

As the counsellor is employed by the company, it is primarily the company who pays for them. If the 
company is struggling to come up with the necessary funds, there could be government subsidies for 
those companies (particularly smaller companies).  
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Impact  

Thanks to the counsellor, the awareness of the climate crisis is to be increased, constantly brought to 
mind and discussed with others. Employees will be educated and hopefully their behavior will become 
more sustainable. They will find a space to bring in their own opinions and ideas. Through the discus-
sion of their own company’s sustainability, they will become aware of the ecological impact of the 
company they work for. In the best case, they will act on that awareness and push their employer to 
act in a more sustainable way.  

Social Compatibility 

Here it is also debatable if this policy is necessary for every form and size of a company, or if the com-
pulsory training (see Policy: environmental training) is already sufficient. However, the role of the 
counsellor can of course always be adapted for the individual company, in means of the hours of work 
they invest or the measures they take. 
For further discussions, see questions and uncertainties of the policy environmental training. 

Questions and Uncertainties 

A big question that poses itself is if there can be found a motivated person in every company, and of 
course as the task of the counsellor will be interpreted individually, it is hard to say if it will be received 
well by all the employees.  

Policy 11.8: Environmental Training for all 

Employees and Apprentices 

Description 

Environmental training for all the employees and apprentices should be held. It is organized by the 
counsellor and held by an expert or different group of experts. The training should be based and con-
nected to the employee’s field of work. Part of the training should be tailored for different professions 
and different kinds of employees.  
 
Therefore, the training should be structured in three modules.  

• The first module: basic facts, background of the climate crisis should provide the employees 
information on the basics and facts about the climate crisis.  

• The second module: private behavior change should give an overview of the behavior changes 
that individuals can make in their everyday personal life, highlighting for example the big neg-
ative impact some products have on the environment and suggesting alternatives.  

• The third module: impact of the professional life should raise awareness on the environmen-
tal impact of the company, what it can do to improve the situation, and what the employees 
can do while carrying out their specific tasks to contribute. 

 
Although those contents should be known to everyone, the lectures should still be adapted to different 
audiences and consider their educational background and their existing awareness about climate is-
sues.  
 
The training could contain topics including: 

• Science: Scientific data on climate change and forecasts 

• Mobility: Information about emissions and pollution caused by the main means of transport. 
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• Clothing: Information of the ecological impact of the fashion industry (especially fast fashion).  

• Food: information about the environmental impact of some products, as well as solutions to 
this problem. 

• Investments: Information about investments of the financial community, especially in fossil 
fuels. 

• Getting active: The counsellor should provide the participants with a list of useful links and 
organizations they can join if they wish to get more active.  
 

The way of educating the employees should not only be giving them tips and lots of information but 
also giving them the chance to think for themselves and to come up with their own ideas and solutions. 
Through that, their motivation to actually use the tips and to act on them will increase. For example, 
it should be asked in the lectures: What can you do to reduce your daily waste at work? Or: How can 
you save more energy at home? etc. The training should be structured in a way that stimulates discus-
sion and interaction.  

Financing 

Expected costs: An average employee costs a company about CHF 400 a day, a two-hour training 
(which means the absence from work) with about eight people would quickly cost about CHF 1000 for 
a company. The shortfall in production is not figured in. As there are no direct profits for a company 
and to make this policy more attractive to the business world, a governmental cover of costs would be 
recommended. As one probably understood, the financing of this policy is problematic. However, as 
expressed in the section ‘Questions and Uncertainties’, the authors of this chapter believe this policy 
was to be kept in the chapter because it could be an interesting hint. 

Impact  

The goal of this training would be to raise the employee’s awareness of their own influence on the 
climate and motivate them to change their behavior and take action. On the one hand it should raise 
their general awareness about climate change, its importance and the distress it causes. On the other 
hand, it should provide practical tips on how to specifically change things at the workplace and in their 
field of work. 

Social Compatibility 

Positive side effects are obviously the changing of behavior and the increase in climate consciousness 
of all the employees. However, there could of course always be certain people who react reluctantly 
and won’t be motivated to change anything. It cannot be taken for granted that employees will enthu-
siastically participate in such a project, change their personal behavior, and commit to helping their 
company in becoming more sustainable. 
This is why it is important to structure the training in such a way that people get the chance to come 
up with their own ideas and are not just lectured about what to do. The participants should not have 
the impression that this training is useless and imposed from the State, but rather see it as an occasion 
to get involved in the matter of climate change and realize they can contribute themselves to the 
cause. 

Questions and Uncertainties 

The question that imposes itself is, naturally, if people will actually take action after receiving the nec-
essary information. The authors of this chapter only provide education, tips and something to think 
about, we cannot force people to act differently afterwards. This is why we implement practically-
based information which is easy and coherent to apply.  
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Another question is whether to make these policies compulsory or not. Of course, such a policy could 
be more attractive for a company if it was not implemented by every other company and, at the same 
time, could be looked at as a strengthening of the image and reputation, as well as becoming a more 
attractive employer. A label or certificate could be created to increase the companies’ motivation. It 
would surely be more welcomed by the economy rather than compulsory regulations. Furthermore, it 
might be received more enthusiastically by the employers as well as the employees if it is based on a 
voluntary action. However, the authors believe that because of the urgency of the climate crisis these 
policies should be implemented fast and by every company, not only the ones that are already on an 
environment friendly path. The authors all reached the consensus that these policies should be looked 
at as strong recommendations. Whether they are more efficient if made compulsory or on a voluntary-
competitive base remains to be discussed. 
 

Policy 11.9: Carbon Conversations 

Description 

The Carbon Conversations project brings people together to explore climate change and the impact of 
their personal lives. People within their municipalities meet up and discuss their feelings and practices 
related to climate change in small groups. The project originated in the UK from researcher Rosemary 
Randall and has gained international attention. Knowing about climate change is important and edu-
cation about the drivers of climate change has been covered in other policies in the CAP. Equally im-
portant is to discuss and share one’s thoughts and emotions regarding climate change. The evaluation 
of such initiated projects has shown that participants have changed their behavior after a few sessions. 
Being able to share feelings of fear, anger, guilt or others related to climate change and realizing that 
others have the same feelings establishes a common ground and helps participants to take action to-
wards a more sustainable lifestyle. The project is implemented in each municipality, including one ses-
sion per month, and everyone is welcome to participate. The first sessions are guided with a facilitator 
and are subsequently self-managed. Each meeting lasts 2 hours. Participants are encouraged to share 
their thoughts on how climate change relates to their personal lives and what kinds of actions they 
take or want to take and where they are struggling. 

Financing 

The costs are relatively low, as a community building can be used to facilitate the meetings. There are 
administrative costs in the beginning to implement the project, to inform the public about it and to 
cover costs for the facilitation. 

Impact 

Talking about emotions connected to climate change allows participants to acknowledge their fears, 
uncertainties, frustrations and other feelings. As initiated projects have shown, people tend to take 
action after such discussions. Participants realize that most people share the same feelings and can 
help each other and find ideas for a mutual change. This leads to an open, flat hierarchy and collabo-
rative approach to take action against climate change. The project will be monitored through continu-
ous evaluations to measure its impact on the participants. 

Social Compatibility 

Local communities get empowered to establish a sense of connectedness and belonging. Further, it 
strengthens a shared learning experience and the motivation to collaborate. The act of listening to 
other opinions and understanding each other is valued highly. Local initiatives may emerge out of the 
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conversations. Therefore, the project sets the roots for taking action against climate change on multi-
ple levels. 

Questions and Uncertainties 

As the project is implemented by the municipalities, the content may differ in different places. Partic-
ipation is voluntary, therefore, the whole population may not be reached. Nevertheless, the authors 
count on the public interest of willing to share feelings and practices in regard to climate change. 
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Vision 
We need to adapt to the changing climate. We have to do it as mitigation measures are not sufficiently 
effective to contain global warming to acceptable levels. Adaptation needs to be re-thought in the 
process and integrated in the climate action plan. Especially because adaptation will define the level 
of impact and risks we will sense in Switzerland and elsewhere. 
 
Within the climate change adaptation research community there is a growing tendency to discuss ad-
aptation using the language of transformation, reflecting a sense that the current status quo will not 
secure a sustainable future, especially in light of the lack of sufficient progress to mitigate the causes 
of anthropogenic climate change (Barrott et al. 2015). 
The concept of transformative adaptation offers hope that as a society we are capable of ‘big change’ 
in a world that increasingly demands reinvention and innovation in response to a myriad of intercon-
nected pressures, thresholds and boundaries. However, these terms may also threaten our sense of 
stability; a steady change from business as usual may be far more palatable than change which may 
require us to question what we value and the way we live (Barrott et al. 2015). 
 
The interconnections between players in any given system are complex, and poorly designed attempts. 
Changes can have negative unintended consequences or introduce new failures or inequalities. This 
means to inquire into a system of interest, to understand the history of that system (e.g. around 
sources of control, legitimacy and knowledge) and challenge the assumptions that underpin existing 
structures and ways of doing things. Reproducing ‘solutions’ without assessing what holds the current 
system in place may result in simply reinforcing existing failures and inequalities. By developing a more 
detailed sense of the system as it currently exists, we can design interventions and feedback mecha-
nisms that enable us to learn how ideas for system improvements are put into practice (Barrott et al. 
2015). Our Vision is that Adaptation measures enable us to build resilience, while seeing the bigger 
picture and interconnections of future problems. This can only be reached if people living in Switzer-
land know about future scenarios and the government, the cantons and organizations work together 
to protect working areas, vulnerable places and vulnerable people.  
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Current Situation 
Adaptation is a complex and multi-dimensional process which involves many actors and is often very 
local. On one hand we are concerned by a common belief that Switzerland is in the privileged situation 
of not having to adapt to climate change to protect itself from storm surges, floods, droughts, heat 
waves and forest fires like in other countries. On the other hand, the entire Swiss population felt the 
strong storms and the changing climate in February 2020 and in recent summers of extreme heat. 
 
There are some larger risks where even experts are not sure yet how the outcome of these risks will 
be. A study released by the Federal Department of the Environment, Transport, Energy and Commu-
nications examined the risks to the country’s infrastructure as a result of the climate crisis. An increase 
in the number of heatwaves, rockfalls and landslides will cause more damage to rails and roads (FOEN 
2019c). 
Rising temperatures will require investments in the reconstruction of roads that can withstand heat. 
Damage caused by low temperatures will decrease. In the rail sector, extreme temperatures and 
storms will require a reduction in train speed, which could result in expensive delays. Higher temper-
atures, irregular rainfall and drier summers are already reducing the output of nuclear and hydroelec-
tric power plants. The authors of the report above estimate that by 2050, the energy sector will lose 
hundreds of millions of CHF in revenue. Damage to roads and railways caused by global heating, and 
the consequences for hydro- and nuclear power plants, can cost up to CHF 1 billion per year (FOEN 
2019c). However, the authors acknowledged that there are considerable gaps in knowledge and that 
these forecasts must be treated with caution.  
Mountain regions will probably face large problems with water management in agriculture and winter 
tourism. Multi water reservoirs for artificial snowmaking, agriculture and hydroelectric power plants 
could not be filled anymore by melting snow.  
Climate change is a reality to which Switzerland, like other countries, must adjust. Even with success 
in reducing global greenhouse gas emissions, the climate will continue to change over the coming dec-
ades. Therefore, it will be necessary to adjust to new conditions and deepen research on unclarities 
with regards to certain risks!  
With this in mind, the Federal Council has developed a strategy and an action plan in order to adapt to 
climate change. The aim is that authorities, businesses and the public take up this challenge together.  
2019 a pilot program started with a total of 50 projects running in all parts of Switzerland, under the 
overall responsibility of the Federal Office for the Environment. In six sectors there are several prom-
ising projects.  

Increase in Heat Stress 
Current climate scenarios are not only based on an increase in average temperatures. Maximum tem-
peratures will increase even more dramatically, in particular during summer in urban areas. High tem-
peratures and more frequent heat events have far-reaching consequences for humans, ecosystems 
and the environment. Critical situations occur in particular during more intense heat waves, as these 
place a strain on the population and can be life-threatening for elderly and sick people, people in need 
of care, and also small children and pregnant women. Hence, there is a need to develop strategies to 
face those problems. 

Serrières on the Way to New Freshness 

Because of its topography and altitude, the area around Neuchâtel can already be considered to be a 
heat island, a problem typical for cities. This is also valid for the industrial quarter of Serrières which 
now receives additional attention thanks to this project. The project is trying to locally implement the 

https://www.uvek.admin.ch/uvek/fr/home/detec/medias/communiques-de-presse.msg-id-76661.html
https://www.uvek.admin.ch/uvek/fr/home/detec/medias/communiques-de-presse.msg-id-76661.html
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strategy of the Federal Council for adaptation to climate change. We chose to present this project, 
because beside concrete measures, they try to include the local population. The aim of the project is 
to put especially vulnerable people, i.e. children and old people, in the center, as they will be the main 
group who will suffer because of increasing heat periods. With attractive measures, this project also 
tries to encourage people to influence public space. Testing new living forms should strengthen social 
bounds and the support between neighborhood residents, meaning that they are better prepared for 
extreme weather phenomena. The industry quartier of Serrières should become a research and appli-
cation area for testing different solutions to limit heat storage through alternative surface covering 
and more grassing. Furthermore the project wants to include the research and integration of passive 
air-conditioning options through architecture, pergolas, shading, sprinkling etc. and natural cooling 
methods as “free cooling” through the river Serrière (NCCS 2019). 

Increase in Summer Drought    
With an increase in temperatures, water reservoirs that are currently bound as snow and glacial ice 
are disappearing. At the same time, longer rain-free periods can be expected. This development is 
contrasted by a sharp increase in water demand on hot days. Although our country has large reservoirs, 
water can become scarce in local regions in summer. These changes have an impact on ecosystems 
and all water users and competitive situations can arise. This mainly concerns agriculture, which is 
dependent on a sufficient supply of water. 

Water Management: Watering in Mountain Regions 

In Val de Bagnes there is still enough water. In times where there is no rainfall, meltwater can cover 
the requirements. But this situation is expected to change. The aim of this project is to estimate re-
quirements and the availability of water for different users until the year of 2100. We chose to present 
this project because it focuses on “large risks” in mountain regions and tries to research benefits and 
risks of multipurpose water storage, i.e. for artificial snowmaking, drinking water, agriculture etc. in 
mountain regions. The project can contribute to making the necessary changes in the supply network 
for this area (NCCS 2019). 

Increase in Flood Risk, Decrease in Slope 

Stability and more Landslides    
Climate change causes more frequent and more severe floods in Switzerland. Moreover, in the Alps, 
melting glaciers and thawing permafrost compromise the stability of the ground. This results in more 
landslides, rockfalls, rockslides and debris flows. In medium and low altitudes, heavy rainfall and re-
treating snowlines increase the danger of erosion and flow slides. This among other things endangers 
settlements, transport routes, infrastructure and agricultural land. 

Natural Hazards: Dangers Resulting from Thawing Rock Faces 

Permafrost soils do not only stabilize the ground but also a lot of rock faces on steep mountain slopes. 
Especially in the canton of Wallis where people tend to live close to steep mountain slopes, rock rushes 
and landslides pose a potential danger. We chose to present this project because it illustrates how 
vulnerable many mountain regions in Switzerland are and how urgent the need for adaptation is. The 
aim of this project is to create a risk map which can be used for risk management and danger preven-
tion. In order to this the rock faces will be assigned in risk categories depending on their damage po-
tential (settlements, touristic infrastructure, traffic lines etc.) Another aim of the project is to show 
possible economic and environmental chances from future developments (NCCS 2019).  



Adaptation 

347 
 

 

Changes to Habitats, Species Composition, 

and the Landscape    
The changes in temperature and rainfall affects the habitats of animal and plant species. This results 
in local changes in species composition. These changes are likely to have a negative impact on ecosys-
tem services (e.g. soil fertility, protection from erosion, carbon storage), at least in the beginning. Pos-
itive effects are only to be expected in the long term, if at all. The changes mainly concern forestry and 
agriculture, where they create new conditions for cultivation and production. 

Protected Areas in Times of Climate Change 

Protected areas restrict the land use of specific areas, thus enabling threatened species to survive in 
the intensively used landscape. But protected areas for nature and landscape will change as well as a 
consequence of climate change. The abundance of species and their habitats will change. The question 
will come up if today’s protected areas will still contribute to preserving biological diversity from spe-
cific species. A project in the canton of Graubünden tries to research if and how biodiversity can be 
maintained in a changing climate. We chose this project because there is not much research in the 
field, even on the international level. Generally, big parks are a good solution because different habi-
tats remain connected. But for the comparatively small protected areas in Switzerland there are no 
known concepts yet that consider climate change (NCCS 2019).       

Spreading Invasive Species and Diseases  
Climate change promotes the spread of invasive species. These can cause extensive damage in agricul-
ture and forestry. Furthermore, the health of humans and animals can also be endangered by the ar-
rival and spread of new pathogens and disease vectors. 

Spreading from Forest Pests 

The number and distribution of pest organisms on forest trees are rising in Switzerland. On one hand 
new species are arriving and on the other hand indigenous species are getting more aggressive. There 
are several reasons for that: the barrier effect of the alps is decreasing. Global trade and the mobility 
of people is still increasing, bringing more species into Switzerland. Furthermore, many trees will get 
more susceptible to pests because of a changing climate and the direct influences of human activity. 
This project aims to research more deeply when climatic thresholds will be crossed for specific species 
and where dispersion areas for forest pests are. Through better prognosis, future risks could be recog-
nized earlier, and treatment options could be created. We chose to present this project because for-
estry is an important sector in adaptation (erosion control, protection forests, natural cooling) but as 
well in mitigation (negative emissions). So it’s important to get informed about how forests can change 
in the future and what trees should be chosen to ensure the well-being of forest ecosystems (NCCS 
2019). 



Adaptation 

348 
 

Raising Awareness, Information and 

Coordination 
The people affected need to be informed about the consequences of climate change in order to adapt 
in a targeted way. Many municipalities, regions and cantons are only starting to develop possible so-
lutions and create networks. The necessary knowledge is often dispersed and does not specifically 
target the groups concerned. Adaptation to climate change will only succeed if all players collaborate 
across technical and organizational borders. 

Raising Awareness: Exchange Between Cantons and Municipalities 

This project aims to consider a concept for larger exchange and coordination between cantons and 
municipalities which are involved in the pilot program of the federal council. This should promote 
knowledge transfer and exchange of experiences between the cantons. We chose to present this pro-
ject because it tries to enable cantons to announce their adaptation strategy on a local level and in-
clude local actors in the process (NCCS 2019).  
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Policy Measures 
Swiss climate adaptation policy must account for individuals and sectors most disadvantaged by cli-
mate change. In addition to the project of the Federal Office for the Environment we focus our policies 
on certain vulnerable groups and regions that will suffer earlier from climate change and have limited 
adaptive capacities. It is the aim that people, who are negatively impacted by the changes first, do not 
have to bear adaptation costs themselves.  

Policy 12.1: Focus on Prevention, Build 

Resilience and Invest in the Health System 

Description 

The overall health effects of a changing climate are likely to be overwhelmingly negative. Pollution 
does not only affect the climate but also social and environmental determinants of health – clean air 
and drinking water, sufficient food and secure shelter. The impact of climate change on health is vari-
ous and ranges from extreme heat, natural disasters over changes in rainfall patterns and infection 
patterns to mental health issues because of extreme weather events such as anxiety or depression. 
 
Extreme heat waves can cause heat stress and heat strokes. High temperatures raise levels of ozone 
which exacerbates cardiovascular and respiratory disease. Aeroallergen levels of e.g. pollen are higher 
in extreme heat, which can trigger asthma (WHO 2018). Already today household air pollution causes 
790 000 premature deaths in continental Europe, corresponding to more than 9000 premature deaths 
in Switzerland (Lelieveld et al. 2018). 
Natural disasters mainly force people living in the global south to move houses. However, in mountain 
regions in Switzerland it is also possible that extreme weather events such as strong storms or fires 
cause physical injury. Floods contaminate freshwater supplies, heighten the risk of water-borne dis-
eases, and create breeding grounds for disease-carrying insects such as mosquitoes. Floods also cause 
drownings and physical injuries, damage homes and disrupt the supply of medical and health services 
(IPCC 2018). With a warming climate it is more likely that tiger mosquitos will increasingly settle down 
in Ticino, which would consequently lead to more vector-borne diseases (FOPH 2018). 
 
The whole population will be affected by climate change, but some communities are more vulnerable 
than others. People living in bigger cities or mountain regions are particularly vulnerable. Children are 
among the most vulnerable to the resulting health risks because they will be exposed longer to the 
health consequences. Parallel to the corona crisis the health effects are also expected to be more se-
vere for elderly people and people with pre-existing medical conditions (WHO 2018). Furthermore, 
little research exists with regard to the short- and long-term impacts of climate change on mental 
health disorders (e.g. depression and anxiety), and the associated financial costs. Climate change af-
fects mental health in a variety of direct, indirect, and overarching pathways—disproportionately af-
fecting those most marginalized (Hayes et al. 2018). 
The lack of awareness in society is alarming with regards to the health risks caused by climate change. 
The population needs to know what issues are likely to come up and who is most endangered. Some 
may be able to withstand heat better than others, but health is a state of physical and mental well-
being, rather than the mere absence of illness. To maintain this well-being a holistic approach to health 
care will become more important than ever in a changing climate. This entails informing the population 
about climate related health risks, focusing on prevention, deepening research on how to build 
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resilience to climate change and policies that secure a sustainable work environment for health-work-
ers and qualitative caregivers. 
The adaptation strategy should focus both on primary prevention i.e. reduction of exposure to infec-
tion and upcoming disease as well as on secondary prevention i.e. health care with regards to infec-
tious diseases. 
Many policies such as building resilient infrastructure for extreme weather events, creating enough 
green cooling places in cities, monitoring vector-borne diseases are vital to protect a population af-
fected by increasing health risks. One example for resilient infrastructure is the use of gray-water for 
watering green spaces such as parks. This ensures they do not dry out and lose their cooling effect 
even in times when water is scarce (ISOE 2020). Future changes in the local climate must always be 
incorporated into the planning of cities and their infrastructure. Additionally, following the example of 
Serrières, it is essential to include the local population in the process. 
 
Furthermore, there are synergies between climate change mitigation and adaptation. By building clean 
energy systems and promoting safe public transportation and active movement – such as cycling or 
walking as alternatives to using private motorized vehicles – carbon emissions and the burden of 
household air pollution would be reduced. These alternatives to private motorized vehicles would en-
courage physical exercise and thus significantly benefit public health. These synergies are win-win sit-
uations. However, warning the population about times it is not advisable to do physical exercise out-
doors, e.g. during a heat wave, is essential to a holistic adaptation policy. 
 
We demand the enhancement of epidemiological surveillance targeted at specific territories. This is 
necessary because of the expected expansion of endemic infections and their subsequent emergence 
in new areas. This would be guided by information from climatic scenarios downscaled to specific re-
gions and their implications in relation to disease cycles. 
 
Meteorological services are highly relevant for the development of early warning systems to protect 
the population from the impacts of extreme weather events. These systems would guide interventions 
to increase the resilience of communities affected by disasters and reduce their exposure to infection. 
 
A general approach to adaptation that can have health benefits is the enhancement of social capital. 
This involves the organization of a network of resources and the strengthening of social linkages that 
can help to reduce vulnerability and increase community resilience. Assessments have pointed to the 
advantages of social capital for adaptation (Ebi and Semenza 2008) but the barriers for its development 
have not been fully assessed (Huang et al. 2011). Research has shown that belonging to a social net-
work can have a protective effect against heat-related illness (Naughton et al. 2002) and population 
groups that are excluded from access to resources and decision making, i.e. groups with low levels of 
social capital, in the adaptation process are in turn more vulnerable communities (Cutter and Boruff, 
n.d.) A concrete example for the building of social capital is the project in Serrièrre from the BAFU. 
Something like this could prove to be especially significant for senior citizens. It’s our aim that there 
will be more research on how to build resilience to climate change.  
 
Maintaining a strong health care sector, i.e. avoiding excessive austerity measures, is essential to com-
bating negative health effects from climate change. Care jobs have the potential to be green jobs. 
Caretaking as it is practiced for example in hospitals or retirement houses requires fewer resources 
and CO2 emissions tend to be lower compared to sectors involved in the production or distribution of 
goods. A green job refers to any occupation that is part of the sustainability workforce: a job that 
contributes to preserving or enhancing the well-being, culture, and governance of both current and 
future generations, as well as regenerating the natural resources and ecosystems upon which they 
rely. These green job occupations stand in contrast to work in industries that result in the degradation 
of ecological systems and the social, cultural, and political institutions that support them. Additionally, 
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it’s important to have more funding for research concerning the relationship of climate change and 
mental health in order to address these issues properly in the future. 
 
The policies should be put in place as soon as possible to prevent as much damage to the health of the 
population as possible. Following the Covid19 crisis on one hand, there might be a strong movement 
from health workers demanding more funding, on the other hand more awareness for the importance 
of health staff among the population. Thus, it would be a good time to prepare the health system for 
future climate change related challenges. 

Impact  

All these policies would have a long-term positive impact for public health and living conditions in 
Switzerland. 

Social Compatibility 

The population would be informed better by the monitoring systems and would be provided tools to 
build resilience for themselves and their communities. 

Questions and Uncertainties 

• How much will this transformation cost in the end? And how much will it cost if we miss to do 
this transformation? 

• What concrete measures other than the enhancement of social capital can build resilience to 
climate caused health issues? 

Policy 12.2: Sustainable Alternatives for 

Tourism  
Demanding that subsidies go towards ski resorts developing sustainable long-term alternatives for 
tourism without artificial snowmaking and mass tourism. 

Description 

In the Alps the glaciers provide the clearest evidence of the changes brought because of global warm-
ing. In recent decades many Alpine glaciers have shrunk to half their earlier size (Bundesamt für 
Umwelt (2019). The consequences are rock falls, landslides and more mudslides. Global warming is 
further accentuated by what is referred to as the feedback effect: like a mirror, glaciers reflect solar 
energy. If the surface area of the mirror is reduced, the amount of reflection also decreases, and the 
sun heats up the planet even more. There are other reasons why the Alps are particularly impacted by 
climate change: the warming effect is more pronounced over land masses than over water. This phe-
nomenon is particularly observable in the northern hemisphere, the location of most of the Earth’s 
landmass – including the Alps. 
The Alps are not just a victim, but also a contributing factor to climate change. Alpine regions consume 
around 10% more energy per capita than the European average (CIPRA 2012). Since most of the build-
ings in the Alps are in need of renovation, one of the keys to mitigating climate change lies in the 
construction industry and proper renovation (CIPRA 2012). 

 
Tourism and transport are two other problematic areas for the climate in the Alps. Accounting for over 
93% of traffic, motorized road traffic bears a key responsibility for greenhouse gas emissions caused 
in the Alps. The motor car is used for 84% of holiday travels to the Alps. This is an area where there is 
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an urgent need for innovative ideas and solutions; after all, the Alps are one of the most important 
holiday region in Europe, and many livelihoods depend on the tourism industry (CIPRA 2012). 
Since 1864 the temperature in Switzerland has already risen by 1,8 degrees, roughly twice as much as 
the global average (Akademien der Wissenschaften Schweiz 2016). The CH2018 report comes to simi-
lar numbers. In conclusion there are already some, but in the future many more ski regions will be 
unable to continue offering their current version of winter tourism without artificial snowmaking.  
Snowmaking machines consume very high amounts of water and energy, thus have high financial costs 
and also impact alpine ecosystems by i.a. changing the chemical composition of the soil (Casagrande 
et al. 2019). They do not solve the problem, but only delay the effects of climate change. The water 
required for snowmaking could be used for agriculture, households or hydroelectric power plants in-
stead. Competition over water has already begun to emerge in some mountain areas of Switzerland 
and will certainly increase in the future. Not only is artificial snowmaking environmentally unsustaina-
ble, it will not be economically sustainable as secure snow regions decrease and thus costs of snow-
making increase. 
 
A possibility would be to invest in year-round activities that are not dependent on snow such as moun-
tain biking or hiking trails. As public concern for environmental protection increases, programs that 
care for nature, plant trees, protect biodiversity or holiday camps where participants can help in sus-
tainable alpine agriculture might become more attractive. The goal of any policy should be to include 
everyone disadvantaged by climate change, to be creative and innovative and encourage ski regions 
to prepare for the future. Therefore, it is necessary that subsidies that go to ski resorts aim at devel-
oping sustainable and long-term alternatives for tourism without artificial snowmaking.  
 
In addition, no further subsidies will be given to short-term business models in ski regions that fail to 
take environmental sustainability into account. Money, which is provided, should primarily be used to 
help ski regions diversify their offerings towards whole year solutions to make them more resilient to 
temperature rises. This can be achieved through measurements, which really evaluate the social and 
environmental impact of a project. 

Financing 

No additional money is needed. It just has to be used more effectively and under stronger measure-
ments. The Federal Parliament pledged to give CHF 30 million (SECO, 2012) for the years 2020-2023 to 
Innotour.  

Impact  

This policy would save many ski regions from future financial difficulties due to a decrease in snowfall 
and water scarcity issues due to a subsequent increase in snowmaking. Additionally, it would facilitate 
the transition towards sustainable tourism in the Swiss alps. Furthermore, it would protect alpine eco-
systems from the various negative impacts of artificial snowmaking infrastructure and reduce energy 
consumption.   

Social Compatibility 

For working people in the sector of winter-tourism the ProGJ (see chapter Economic and political struc-
ture) needs to find suitable alternatives.  
 

https://www.srf.ch/news/schweiz/klima-in-der-schweiz-seit-60-jahren-nur-noch-hitzerekorde
https://www.srf.ch/news/schweiz/klima-in-der-schweiz-seit-60-jahren-nur-noch-hitzerekorde
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Policy 12.3: Legal Framework to Support 

Climate Refugees  

Description 

Climate change already has a significant effect on migration and this effect is expected to dramatically 
increase in the future. The impacts of climate change are numerous. Limited natural resources, such 
as drinking water, are likely to become even scarcer in many parts of the world. Crops and livestock 
struggle to survive in the most affected areas. Places where conditions become too hot and dry, or too 
cold and wet, threaten livelihoods and exacerbate food insecurity (UNHCR n.d.). Due to multiple fac-
tors such as thermal expansion and melting ice sheets, the sea level is expected to rise substantially 
and displace millions living in coastal areas (Bamber et al. 2019). Furthermore, Stanford researchers 
suggest that intensifying climate change will increase the risk of armed conflict (Mach et al. 2019). 
 
Despite efforts to adapt to the changing environment, individuals around the world are being displaced 
by the effects of climate change and thus forced to relocate in order to survive. New displacement 
patterns and competition over depleted natural resources can spark conflict between communities or 
compound pre-existing vulnerabilities (UNHCR n.d.). 
According to the UNHCR report, people who are displaced across borders in the context of climate 
change and disasters may in some circumstances be in need of international protection. The refugee 
law therefore has an important role to play in this area. UNHCR is providing protection and assistance 
for many people displaced by the effects of climate change and disasters, among other drivers, and is 
working to increase their resilience. Legal advice, guidance and the development of norms to support 
the enhanced protection of the rights of people displaced in the context of climate change related 
disasters is therefore needed. 
Policymakers have to elaborate the definition “people displaced in the context of disasters and climate 
change” in the future because it will have severe consequences on which people get help and which 
do not. To give an idea, this definition could include all people who were forced to leave their homes 
because of direct natural disasters or economic consequences because of climate change that made it 
impossible to stay. Furthermore, the definition could also include all refugees who are displaced al-
ready and cannot protect themself from natural disasters, heat waves, air pollution, fires etc.  

Financing 

There is no big need for additional financing. 

Impact 

This policy would have a direct impact on all people considered a person displaced in the context of 
disasters and climate change. They would be protected and supported by Switzerland with legal advice, 
guidance and the development of norms. 

Social Compatibility 

Since there would be more people in Switzerland it could offer a positive chance for diversity and im-
migrants could bring their knowledge to Switzerland. However, society reacting with hostility towards 
new people is thinkable too, as happened in 2016 with the refugee movement from Syria. On the other 
hand, Switzerland’s low birthrate is expected to further decrease, like in many industrial countries (FSO 
n.d.) People displaced in the context of disasters and climate change could help make up for laborers 
in sectors where there might be lack of personal.  
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Questions and Uncertainties 

• What exactly constitutes “persons displaced in the context of disasters and climate change”? 
Climate change is one of many intersecting factors that have an impact on migration. We 
acknowledge the complexity and multicausality of migration and highlight the need for more 
research in this area. 

• Furthermore, targeting assistance to “persons displaced in the context of disasters and climate 
change” would ignore those who were displaced by natural disasters that were not climate 
change related – such as earthquakes in Haiti or Sichuan – as well as those who were left be-
hind. It would also ignore the needs of many other displaced peoples who flee state collapse, 
such as in Afghanistan and Iraq, but are not covered by the refugee convention. How should 
Switzerland address this unequal treatment? 

• Furthermore, research should also focus on reducing the environmental impact of refugee set-
tlements and ensuring sustainable responses to displacement.  
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Abbreviation Explanation 

ASF Animal sourced food  

BAU Business-As-Usual 

BECCS Bioenergy carbon capture and storage 

BIS Bank of International Settlements 

CAP Climate Action Plan 

CCS Carbon Capture and Storage  

CCU Carbon capture and usage 

CDR Carbon dioxide removal 

CO2eq CO2-Equivalent 

COP UN Climate Change Conference 

DACCS Direct air carbon capture and storage 

DETEC 
Federal Department of the Environment, Transport, Energy and Communica-
tions 

ECB European Central Bank 

EDK Swiss Conference of Cantonal Ministers of Education 

ESD Education for Sustainable Development 

ESG ecological, social and governance 

ESPEC Environment, Spatial Planning and Energy Committees 

FAO Food and Agriculture Organization of the United Nations 

FDF The Federal Department of Finance 

FDFA Federal Department of Foreign Affairs 

FFA Federal Finance Administration 

FF-NPT Fossil Fuel Non-Proliferation Treaty 

FINMA Swiss Financial Market Supervisory Authority 

FOAG Federal Office for Agriculture 

FOC Federal Office of Culture 

FOCP Federal Office for Civil Protection 

FOEN Federal Office of the Environment 

FOPH Federal Office of Public Health 

FSD Education for sustainable Development 

FSO Federal Statistical Office 

FSVO Federal Food Safety and Veterinary Office 

GDP Gross Domestic Product 

GEAK/CECB/CECE 
Gebäudeenergieausweis der Kantone/ Certificat énergétique cantonal des bâti-
ments/ Certificato Energetico Cantonale degli Edifici 

GHG Greenhouse gas 

IAM  Integrated assessment models  
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ITMO Internationally Transferred Mitigation Outcomes 

LULUCF Land use, land-use change and forestry 

LULUCF Land use, land use change and forestry  

NAI Non-amortizable investment 

NDCs Nationally Determined Contributions 

NETs Negative emission technologies (technologies used for CDR) 

NGFS Network for Greening the Financial System 

NGO Non-Governmental Organization 

ODA Official development assistance 

OECD Organisation for Economic Co-operation and Development 

ÖLN/PER 
Ökologischer Leistungsnachweis/ Prestations écologiques requises/  
Prova che le esigenze ecologiche sono rispettate 

ProGJ Public Program for Green Jobs 

RE Renewable energy 

SDGs Sustainable Development Goals 

SDI Sustainable Development Index 

SFA Synthetic fertilizer application 

SFOE Swiss Federal Office of Energy 

SIF State Secretariat for International Finance 

SNB Swiss National Bank 

SRG/SSR Swiss Broadcasting Corporation 

UNEP FI United Nations Environment Programme Finance Initiative 

UNESCO United Nations Educational, Scientific and Cultural Organization 

UNFCCC United Nations Framework Convention on Climate Change 

UNHCR UN Refugee Agency  

UVPV/OEIE/OEIA 
Verordnung über die Umweltverträglichkeitsprüfung/ Ordonnance relative à 
l’étude de l’impact sur l’environnement/ Ordinanza concernente l’esame 
dell’impatto sull’ambiente 

VBSA  
Verband der Betreiber Schweizer Abfallverwertungsanlagen/ Association suisse 
des exploitants d’instellations de traitement des déchets  

VHKA/DIFC/CISR 
Verbrauchsabhängige Heiz- und Warmwasserkostenabrechnung/ Décompte in-
dividuel des frais de chauffage et d’eau / Conteggio individuale delle spese di 
riscaldamento e di acqua calda 

WTO World Trade Organization 

WTR Working Time Reduction 
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Einig, Klaus, and Thomas Pütz. 2007. “Informationen Zur Raumentwicklung.” 
Ellens, J., G. Hildesheimer, I O’Connor, J. Scherrer, and W. Schmid. 2018. “Personalrestaurant-

Wettbewerb. Energieforschung Stadt Zürich. Zusammenfassung Nr. 48, Forschungsprojekt FP-
1.15.” https://www.energieforschung-zuerich.ch/fileadmin/berichte/FP-
1.15_Zusammenfassung.pdf. 

Emmerling, Johannes, Laurent Drouet, Kaj Ivar van der Wijst, Detlef van Vuuren, Valentina Bosetti, and 
Massimo Tavoni. 2019. “The Role of the Discount Rate for Emission Pathways and Negative 
Emissions.” Environmental Research Letters 14 (10). https://doi.org/10.1088/1748-9326/ab3cc9. 

Energie Schweiz. 2017. “Graue Energie von Neubauten.” 
———. 2020. “PEIK.” 2020. https://www.peik.ch/. 
Epa, Us, and Climate Change Division. 2016. “Technical Support Document: - Technical Update of the 

Social Cost of Carbon for Regulatory Impact Analysis  Under Executive Order 12866  Interagency 
Working Group on Social Cost of Greenhouse Gases, United States Government With 
Participation by Council.” 

Essen Huib, Van Wijngaarden Lisanne, Schroten Arno (CE Delft), Sutter Daniel, Bieler Cuno (INFRAS), 
Maffii Silvia, Brambilla Marco, Fiorello Davide, Fermi Francesca, Parolin Riccardo (TRT), El 
Beyrouty Kareen (Ricardo) Van. 2019. “Handbook on the External Costs of Transport.” 

ESTV. 2016. “Lieferungen Und Dienstleistungen an Luftverkehrsunternehmen.” 2016. 
https://www.estv.admin.ch/estv/de/home/mehrwertsteuer/fachinformationen/luftverkehr.ht
ml. 
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