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Objectives of the POLIZERO project g IEESIab
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CO, emissions reductions from 1990

10%
' Assess Switzerland’s transition to Net Zero 504
by accounting for EU energy system & policy interdependencies 0%
-5%

-10% ’

' Identify policies to deliver the Swiss Climate Strategy 2050 -15% _EU
based on international examples and stakeholder input -20%
-25%
-30%
Derive adaptive policy pathways and implementation timing -35%

by dealing with the uncertainty in the policy context 1990 1995 2000 2005 2010 2015 2020 2025

-+ Up to 20% of Swiss emissions reductions in
this decade may stem from EU-CH spillovers

(=] Why?
- Policy diffusion & harmonization
P POLIZERO project ran from 2020 to 2024 and received funding from the Swiss - EU-ETS linkage
PU I : Federal Office of Energy under the EWG Research Programme SI/502149-01. - Infrastructure & Trade interdependence
I | The authors bear the entire responsibility for the content of this presentation > Technology and Innovation Spillovers

~ and for the conclusions drawn therefrom. www.polizero.ch
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http://www.polizero.ch/

Stakeholder
Analysis

* Physical workshops
with stakeholders from
industry, federal
administration,
consumer
associations and
academia

* Desk research with
Natural Language
Processing Tools on
450 Position papers

* More than 250
Stakeholders analysed
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POLIZERO methodology

=
Policy
Packages
Identification

4 Policy Philosophies

v' Subsidies

v' Taxes

v' EU alignhment

v' Mandates/Bans

* 3 Policy intensities

* Intotal 12 Unique
Policy Packages

* Meaningful policy
package philosophy
combinations

* Packages include
different mixes of

Qolicy intensities

|27

Energy Systems

Modelling
and Scenario
Analysis

* Baseline and Net-
Zero Scenarios

* Policy packages
applied to Baseline
and benchmarked
to Net-Zero

* Policy package
quantification
across 22
uncertainties

* CH+EU energy and

Kclimate policy /
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Adaptive
Pathway
Analysis

3076 possible policy
pathways
Identification of
robust pathways
Implementation
sequence and timing
Policy tipping points
Context monitoring for
policy success
Probabilities to
achieve policy targets
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POLIZERO Modelling Framework

EU-CH energy system modelling (STEM)

GDP  Population Policies Targets

$ ¥ ¥ $

Resources

Technologies  Constraints

$ @

Imports
and Electricity Power grid Industry

EAgorts Heat Gas grid
Hydrogen Heat grid

Trade .
Matrix Biofuels H2 grid SEVICES

Synfuels CO2 grid Do

Residential

Domestic Refineries Batteries Transport
- Resource
Extraction HETS P2 storage International

Swiss TIMES Energy System Model

Other Other transport

Energy flows Investments Emissions Energy system costs

STEM - EU extension: Multi-carrier, multi-sector
36 European countries + CH
Time horizon 2020 - 2050+
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Adaptive Dynamic Pathway Analysis (AIM)

policies
Policy 1 —d|>—| Energy & climate
| targets
Policy2  ©
Policy 3 |
Policy 4 MAI_NM
time

* AIM: Decision support tool linked to JRC-EU-TIMES
* Detects when and why policies deviate from targets
* Monitors key policy performance indicators
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Where do we aim at? Swiss energy system towards Net-Zero

2020:

12% heat pumps
15% Evs in car sales
3 GW solar PV

50
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GHG Emissions in MtCO2-eq/yr.

4
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2020

Panos E., et al. (2025)
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2025

2030:
35% heat pumps
38% EVs in car sales
13 GW solar PV

2035:
51% EVs in car stock
24 GW solar PV
10% district heating

l

2030 2035

Last nuclear

power plant is

phased out

2040
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2045

2050:
2000 W society
10 MtCO2 captured
31 GW solar PV
27 TWh synfuels
8 TWh of H2
<20% import
dependence

2050
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mm Compensation abroad
B Non-CO2 in non Land-
related sectors
mm Agriculture
Int. Transport
mm Domestic Transport
B Buildings
B Industry
B En. Supply
mm Direct Air Capture

L ULUCF

esmNet GHG emissions
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How to get to Net-Zero? Stakeholders’ views
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iif Stronger CH-EU Integration Physical Workshops
ETS expansion, energy agreements/participation in the EU market =

&* Technology-neutral support schemes
avoid bans and technology exclusion, simplify regulations

& Secure financing
soft loans for energy projects and building renovations

28 Technology vs behavioural switch Natural Language Processing ML
in short term technology switch, in long term behaviour changes »

LEreatnnny

' 'COI’ICGI’I‘IS: Stakeholders’ . Topics that
security of energy supply balanced with environment protection, Position L"f{;‘;mn «matter» for
Papers g stakeholders

distributional impacts, hard-to-abate emissions
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How far subsidies can lead us? Adaptive policy analysis [ IEESIab
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CO, Emissions TWh of non-Hydro renewable electricity
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Red: policies are implemented at high intensity
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CO2 price or quantity certainty? Adaptive policy analysis

CO, Emissions

Policy Pathway 1

EU + Obligations

Subsidies + EU + Obligations

Subsidies + £ +

2025 2030 2035 2040 2045 2050
Policy Pathway 2
Subsidies + Levies + Obligations
+ Levies + Obligations
Subsidies + -
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Blue: policies are implemented at low intensity

: policies are implemented at medium intensity

Red: policies are implemented at high intensity
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Limitations and Conclusions EESIab
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' Limitations of the study ' Moving towards net-zero Swiss system

= Limited workshops 2025-2035 is the make or break decade for net-zero

= Rapid replacement of heating + vehicles, keep solar PV momentum,
expand district heating

= No economic feedbacks

Perfect foresight

2035-2050: scale up new infrastructures:
= CCUS + H2 + Synfuels + Winter renewables (wind,bio)

Ex-ante policy assessment

No financing/transaction costs
" |nternational agreements for new fuels and CO2 compensation

No lead-in/phase-out policy timing
= Deploy large heat pumps

Subsidies help early — but not enough alone

CO, levies better in buildings; transport needs standards

Tax-only Swiss approaches will need to become much stronger

Alignment with EU ETS / ETS2 / standards improves quantity certainty

Timing + sequencing critical > regulation earlier, not later
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Thank you very much

Evangelos Panos

Head of Energy Economics Group

Laboratory for Energy System Analysis

evangelos.panos@psi.ch

: PSI Center for Nuclear Engineering and Sciences
Center for Energy and Environmental Sciences
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