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The 3 scenarios to net-zero 2050 ﬁfebeliec

federation of belgian industrial energy consumers

Central

Electrification Clean
ﬂ e Direct access to »Industrial product demand stable MOIECUIQS
e »Population growth = buildings, transport
=== aoc:cdol?fg;] g:'el svﬁ]\év »Technical renewable potential: 104 GW rooftop + : Ilf](:l\évglgcezs/tn:izfceu?;
potential PV, 20 GW onshore, 8 GW offshore wind iMoot —
. Al > Interconnection from 6,5 GW to 13 GW by 2040 np ;
ow new SMR »Set of net-zero options for all sectors 2050:1,7 €/kg H,
@ technology > 2045 *Energy efficiency e Limited access to CO,
compliant with EU «Electrification storage: 5 Mton/y 33 ¢
taxonomy *Clean molecules: production + import ¢
*CCS/CCU options
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Total final energy demand Belgium

Final Energy Demand (TWh)

Final energy demand
decreases by a

third

regardless of the scenario.
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Electricity demand
more than

doubles

in the 3 scenarios.
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Fossil Electricity Biomass - Biofuels District Heat Clean Molecules




Renovation & electrification
fuel oil
phaseout

realise 50% CO5 reduction

By 2030, heat pumps are installed in

1,5 million

residential homes and

commercial buildings.

By 2050, district heating (8TWh)
fulfills the demand of at least

800.000
homes

based on geothermal and

By 2050, heat pumps with water
buffers and electric water heaters
provide

flexibility

waste heat.
to a highly renewable electricity
system.

Residential & commercial — final energy demand

Residential & Commercial - Final Energy Demand (TWh)
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Transport — final energy demand

Electrification

By 2030, investing in more than

2 million

Transport - Final Energy Demand (TWh)
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electric person vehicles would 90
be cost effective and puts us on By 2050, electrification leads to an
track to net-zero 2050. efficiency improvement of 80
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smart charging stations
(average 7,5 kW peak) are Fossil Electricity Biomass - Biofuels District Heat Clean Molecules

needed to provide demand
flexilibility.




Industry — final energy use

Electrification & limited use of clean molecules

Until at least 2030, fossil fuels

remain
d u Industry - Final Energy Demand (TWh)
ominant
in the industry as final energy 180
demand. 160
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140 7'._'\
epr _ax . . 120 -
By 2050, electrification of industrial
processes leads to an increase of 100
X 2 >
60
the current electricity demand 40
in all scenarios.
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0
By 2050, clean molecules amount to 2020 2030 2050
2 1 - 2 5 % Fossil Electricity Biomass - Biofuels District Heat Clean Molecules

of the final energy demand in

industry.
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Industry — CO, emissions

Carbon capture & storage

By 2030, Carbon Capture and Storage
(CCS) removes

17 Mton By 2050, CCS is limited to =000
of CO; emissions from the 7 4 M 25,000
atmosphere. ' to n 20'000

and applied in cement, lime, 15,000

high value chemicals. 10,000 1374
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Power sector - Capacity

By 2030, Solar PV capacity needs to
increase

X4

up to >20 GW in all scenarios,

By 2030, wind onshore and offshore

X2

to be on track to net-zero 2050.

as no regret in all scenarios.

By 2050 eFuel turbines grow to a
capacity of

8 GW

in the Central scenario to

provide peak power.

By 2050, additional 16 GW offshore and
6 GW nuclear SMR's

halves

investments in solar PV and

onshore wind in Belgium.
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Power sector - Generation

From 2040 onwards the need for

demand
flexibility

grows drastically: smart
charging, heat pump with
buffers, battery storage,

hydrogen electrolysers.
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Fit-for-55 by 2030 ?

Evaluation limited to CO, emissions

No policy projection or prognosis

Belgian CO, emissions 1990: 120 Mton CO,
emissions excluding net CO, from LULUCF

Central scenario 2030: 52 Mton

- reduction of -57%
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EU 2030 electr|c1ty demand- supply assejssment
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Renewable electricity demand vs supply - 2030

 Demand side Demand Supply

o . W Industry 3000
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Member state analysis — supply/demand focus on RE

* National Energy & Climate
Plans

Existing measures from
national projections for
most countries not enough

Latest updated national
plans ‘with additional
measures’ often not
enough

Existing Measures

Latest National Plans

Industry Electrification
(EnergyVille)

B A gap of more than 75%
W 509% - 75%
0 25% - 50%
0 10% - 25%
0 0%-10%

H Nogap

Technology Driven
(Ember)

Distributed Energy
(TYNDP22 ENTSOs)




Member state analysis —
Lo B Higher import flows and RES-E
supply/demand total electricity = Higher mport flows

M Higher export flows and RES-E
O Higher export flows

CHANGE IN LEVEL OF KEY MESSAGE O Need for higher RES-E to reach TYMNDP_DE
NET ANNUAL RES-E O No large change in net annual flow
ELECTRICITY ENOUGH ?

BALANCE
NO e  Prepare for high import flows or
increase RES-E to cover local demand.
> 50% imports
YES* e  Prepare for high import flows that are
needed to cover local demand
e  Prepare for high export flows
NO s Increase export ambition
e Higher RES-E target is advisable to
> 50% exports increase total EU generation. g}
) e  Prepare for high expt.let flows Jmmx(‘k‘ "ﬁﬁl
YES o Increase export ambition through
reducing own demand
NO o Higher RES-E target is advisable to
increase total EU generation.
< 30%
s RES-E level OK
YES* o No large change in the net annual
electricity flow

/ Source:{Energyuwille
© 2023 Mapbox © OpenStreetMap




Case of interconnections in Trilateral region

* To realise the necessary . ;
import/exports by 2030 M PROJ 2030 /

I PROJ 2035
I PROJ 2040
Bl PROJECT2030Beta
B NEW

* These plans should be
realized by 2030
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Average electricity generation cost

* Central scenario leads to average
generation costs of 94 €/MWh

e QOffshore wind + SMR leads to
lowest generation cost of o
56 €/MWh 170
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Facilitating direct access to

far offshore
wind

for Belgium drastically lowers

electricity and system costs
from 2030 onwards.

Average Electricity Production Cost (€/MWh)
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Investment needs 2030 - 2050

Energy crisis today — earmarked/allocated funding

¢ From universal energy SUbSidieS @ Percentage of GDP @ Allocated funding (€bn)
* 646 billion € in EU27 from Sept 2021 to 10% Z0bn
Jan 2023 o 240 bn
* 9,4 billion € in Belgium - 1,9% of GDP . .
*  Earmarked to shield consumers from o 150bn
rising energy costs j 120bn
* To targeted measures for households . |IIIIIIIIIIIIIIII“
and vulnerable SME’s PP PP PR L PP ll-
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Source: Bruegel (30/03/2023)

https://www.bruegel.org/dataset/national-policies-shield-consumers-rising-energy-prices 19
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Annual costs per period

Comparison with scenario without climate ambition

Annual costs increase by

1 1 ’ 7 - 2 1 Annual costs increase to 25,000
billion € 2-4%

by 2050, when net-zero is

Annual Costs (M€)

20,000
19.275

of Belgium's GDP (reference

reached.

2021) when net-zero is
reached.

15,000 I
10,000
5,000 _
Access to far offshore .
wind and SMR leads to 0

lowest

annual costs increase to reach

net-zero in 2050.
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