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Decarbonising Switzerland

Energy & climate 2050

policies
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Scenario analysis
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CO, emissions from fuel combustion
and industrial processes MtCO,/yr

* Reduction in
2050 compared
to 1990

42%*

—Total - Net Zero Scenario
—Total - Swiss Energy Strategy Scenario
Total - Baseline scenario

70%*

100%*
1990 2000 2010 2015 2020 2030 2040 2050

Salient model features:
v Whole energy system model

Further Net-Zero scenario
variants:

ANTI: limited potentials
for new energy carriers
and imports

SECUR: significant
independence of imports
MARKETS: forced
market integration
EFFORT: cost-efficient
mitigation across all
sectors

INNOV: accelerated
innovation

v Existing and new technologies with technical and economic

characteristics

v Cost-minimisation approach (total discounted system costs)
v’ Long time horizon combined with hourly time steps
v Dynamic model and optimisation for entire time series (i.e., transition

pathways)

v Representation of long-term investment choices and short-term operation
v" Full-scale model calibrated to the latest Swiss energy statistics

v Imports/exports of energy

v Advanced features for system flexibility, renewable integration, sector

coupling, demand-side-management

v’ Existing and future policies and regulatory targets

Source: Panos, E., et al. (2021)
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Modelling the industry sector

Example:

. 5 industrial subsectors (cement, paper, food paper industry modelled with different products and process steps:

Chemlcal, Other) Pulp and paper module scope

Wood Waste paper
; . v
hd Indust”al processes, energy ConverSIOn Electricity  0.45 GJ/tpup 4’( Wood preparation l Elelj::t:ity é'gggjﬁ”“'p —>< Recovered fibre pulping ,—> Waste heat
. ! T=100c T=60°c
technology (fossil & renewable) and energy I
Sa‘VIng Optlons Mech. pulp Chem. pulp Rec."pulp
I
- Different products represented i T 7
« Material flows in addition to energy flows SRy TR Swhee temwn !
e m e I e L

| | | | |
Electricity —+— 0.63 GJ/tpaper — 1 0.63 GJ/tpaper —t— 0.63 GJ/tpaper —T— 0.63 GJ/tpaper 47—5{ Refining and screening l
| | | | |

v

° SySte m ﬂ eXI bl I Ity 0 ptl ons ’ Suc h as Ioad S h Ift Electricity —— 0.48 GJ/tyaper —— 0.48 GJ/tpaper —— 0.48 GJ/tpaper —— 0.48 GJ/tpaper —i»{ Forming section l
| | | | | I
an d Sto rag e Electricity —E— 0.33 GJ/tpaper —E— 0.33 GJ/tpaper —E— 0.33 GJ/tpaper —E— 0.33 GJ/tpaper —;—>< Pressing section l
. . | | | | | v
. Interdepend_gnmes_ with the supply sector e e T I el e
and com petltlon Wlth Other energy sectors ETl;ztc:ioci:y i i 0.80 GI/tyaper ﬁi—o.79 G/ tpaper ﬁi— 0.46 GJ/tpape,—é—P{ Fin:hing l
 Industry-related policy instruments, such as T e, : l
ETS’ fuel taX’ Standards’ etC. E Process steps Materials Energy carrier Temperature E G:?E;Egrp:r

« Several process heat levels s | | | !
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Final energy consumption [PJ]

Selected insights on decarbonising industry

Pulp and paper sector*
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Annual CO, emissions [Mt]
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Cement sector*
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Sources: Obrist, M. et al. (2021), Obrist, M. et al. (2022)
N.B.: * rather constant demand for industrial products assumed over time
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