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Decarbonising Switzerland
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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

Salient model features:

✓ Whole energy system model 

✓ Existing and new technologies with technical and economic 

characteristics

✓ Cost-minimisation approach (total discounted system costs)

✓ Long time horizon combined with hourly time steps 

✓ Dynamic model and optimisation for entire time series (i.e., transition 

pathways)

✓ Representation of long-term investment choices and short-term operation

✓ Full-scale model calibrated to the latest Swiss energy statistics

✓ Imports/exports of energy

✓ Advanced features for system flexibility, renewable integration, sector 

coupling, demand-side-management

✓ Existing and future policies and regulatory targets 

Scenario analysis



Modelling the industry sector

• 5 industrial subsectors (cement, paper, food, 

chemical, other)

• Industrial processes, energy conversion

technology (fossil & renewable) and energy

saving options

• Different products represented

• Material flows in addition to energy flows

• Several process heat levels

• System flexibility options, such as load shift

and storage

• Interdependencies with the supply sector

and competition with other energy sectors

• Industry-related policy instruments, such as

ETS, fuel tax, standards, etc. 
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Example: 

paper industry modelled with different products and process steps:

Wood

Wood preparation

Mechanical pulping

Mech. pulp

9.6%

Bleaching

Refining and screening

Forming section

Pressing section

Drying section

Finishing

Newsprint
Graph. paper

Tissue
Cardboard

Waste heat
T=100°C

0.65 GJ/tpaper

1.20 GJ/tpaper

0.65 GJ/tpaper

1.20 GJ/tpaper

0.65 GJ/tpaper

1.20 GJ/tpaper

Electricity
Heat

T=150°C

0.63 GJ/tpaper0.63 GJ/tpaper0.63 GJ/tpaper0.63 GJ/tpaperElectricity

0.48 GJ/tpaper0.48 GJ/tpaper0.48 GJ/tpaper0.48 GJ/tpaperElectricity

0.33 GJ/tpaper0.33 GJ/tpaper0.33 GJ/tpaper0.33 GJ/tpaperElectricity

0.75 GJ/tpaper

2.72 GJ/tpaper

0.95 GJ/tpaper

3.53 GJ/tpaper

1.43 GJ/tpaper

5.70 GJ/tpaper

0.73 GJ/tpaper

2.64 GJ/tpaper

Electricity
Heat

T=200°C

0.46 GJ/tpaper0.79 GJ/tpaper0.80 GJ/tpaperElectricity

Cardboard Tissue Graph. paper Newsprint

Electricity 1.04 GJ/tpulp Recovered fibre pulping

Waste paper

Rec. pulp

68.2%

Heat
T=100°C

0.12 GJ/tpulp

Electricity 6.89 GJ/tpulp

Electricity 0.45 GJ/tpulp

Chem. pulp

22.2%

Waste heat
T=60°C

Waste heat
T=60°C

Pulp and paper module scope

Process steps
Materials Energy carrier

material / energy flows

Temperature
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Selected insights on decarbonising industry

Pulp and paper sector*
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Cement sector*

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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Direct CO2 emissions
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