1. Energy consumption and CO; emissions
Table 1: Specific energy demand and CO, emissions for different lime production routes

Case 2::‘::: Hyclllr:egen Biogas use Biomass use Electricity Ne.t s.cop(-’:k 1CO;

(kWh/t) (KWh/t) (kWh/t) (kWh/t) use (kWh/t) | emissions* (kg/t)
NG 970.5 0 0 0 30.0 958.1
NG-CC 1970.6 0 0 0 107.0 293.8
NGOxy 870.1 0 0 0 81.2 940.3
NGOxy-CC 870.1 0 0 0 373.2 94.0
H2 0 1074.0 0 0 30.0 786.0
H2-CC 822.0 1074.0 0 0 93.4 241.6
Plasma 0 0 0 0 1026.8 786.0
Plasma-CC 0 0 0 0 1270.8 78.6
Biogas 0 0 1012.2 0 30.0 786.0
Biogas-CC 1230.4 0 1012.2 0 124.7 -32.7
Biomass 0 0 0 11223 30.0 786.0
Biomass-CC 1226.6 0 0 11223 1243 -30.5

*C0O, emissions include CO, generated by the calcination reaction (CaC0O3 + heat — CaO + CO0,) and fuel
combustion for heat supply (lime kiln + boiler for CC)

2. Scenarios from the PATHS2050 study

The PATHS2050 study [2] is based on the EnergyVille TIMES-BE model, which considers supply and demand
variations for electricity and hydrogen, and computes the related cost for ten representative days. Three
different scenarios, namely central, electrification and clean molecules, based on different assumptions for
reaching carbon-neutrality in Belgium by 2050, are considered in this model.

- Central scenario: investments in energy efficiency improvement or new technologies such as fuel
switching, electrification and CCUS (with unlimited access to CO, storage sites) enable carbon-
neutrality by 2050;

- Electrification scenario: a higher offshore wind capacity and investments in nuclear energy (Small
Modular Reactors) are considered;

- Clean molecules scenario: scenario based on the possibility of importing low-cost synthetic
molecules (e.g., hydrogen) from outside the EU, where renewable energy is abundant. Moreover,

access to cross-border CO, storage (in the Netherlands or Norway) is limited to 5 Mt/y.

Table 2: Prices for electricity, hydrogen, natural gas, biogas, biomass, and CO, emission, transport and
storage for different years and scenarios (E = electrification; C = central; M = clean molecules)

2030 2040 2050

Scenario E C M E C M E C M Units Source
Electricity 106.95 | 121.26 | 121.09 | 87.36 | 101.73 | 98.30 | 65.67 | 105.29 | 95.31 | €/MWh [1]
Hydrogen 94,53 | 101.72 | 78.00 70.21 | 81.20 | 65.77 | 47.31 | 67.22 | 58.50 | €/MWh [1]
Natural gas 38.52 35 35 €/MWh [2]
Biogas 39.61 28.56 28.56 €/MWh [3]
Biomass 16.92 18 18 €/MWh [2]
€O, tax 150 250 350 £/t 2]
CO: transport 38 38 38 €/t [4]
CO; storage 6 6 6 €/t [4]
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