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Hydrogen's place Iin an
energy efficient EU




Meeting hydrogen targets is a challenge
that will require significant resources
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Scale of the challenge



Producing 10 Mt of Hydrogen will consume
around 500 TWh of electricity in 2030

Member State demand in 2020

535 TWh 162 TWh

295 TWh ‘ '

449 TWh

Source: MS data: IEA & H2 demand: Bellona "Hydrogen enters center stage in RED"
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https://bellona.org/news/climate-change/2021-07-hydrogen-enters-center-stage-in-red
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If the targets were to be met today,
nearly every single windmill and solar panel
In the EU would be needed

Renewables EU-27 production in 2020

H2
forecaste
d demand

2030

397 TWh 373 TWh

500 TWh

140 TWh

Source: IEA
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Filling the gap

The demand for electricity will grow significantly
and will, without additionality, have to be met
with dispatchable sources



The electricity demand for hydrogen will
cannibalise 63% of the additional RES
planned under REPowerEU

Current EU wind & PV production 537 ﬁ

REPowerEU plans 885
Demand for hydrogen production 500
Leftover for grid decarbonisation 922 Q
0 200 400 600 800 1000 1200 1400 1600
TWh / year

Source: Current EU wind & PV based on IEA
Assumption: Repower EU plans are calculated using capacity factors: 11% for PV, and 27% for wind
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Current

EU demand:
2644 TWh/year
(2020).



Added electricity demand, like for BELLONA
H2 production, means turning on
fossil fuel power generation

Fossil Fuel
electricity
generation

Electricity demand

Renewables

~v

Y
Electricity supply

Nota bene: this graph is an illustration of the functioning of the market.
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Renewables and nuclear power
plants in the EU are already
running at full capacity almost all

of the time.

In order to meet new demand for
electricity for hydrogen
production, the dispatchable plant
turning on will be a fossil power

plant.



If the electricity used for hydrogen production ~ BELLONA
is sourced from gas power plants, 86 bcmare “ ' """ """
needed to meet the target

2020 imports of Russian gas were 152 bcm,

which Europe is already at pains to reduce
Without additionality, 85 bcm of gas would be
needed for the increased electricity demand

0 50 100 150 200 250
bcm

Assumptions:
- Electricity needed for H2: 500 TWh
- Russian gas imports in 2020: 152 bcm



In this scenario, the additional emissions from %

hydrogen production are equal to the current
emissions from the EU aviation sector

Assumptions:
- Aviation sector emissions from EU27+EFTA departures in 2019: 147 million tonnes of CO2 per year
- H2 production (from fossil sources): 130-160 million tonnes of CO2 per year, equivalent to approximately 95-117% of aviation sector
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Using electricity In the
most efficient way

The use of hydrogen should be weighed against
potential alternatives on a case-by-case basis



Producing hydrogen from electricity can EB]::JLRL (o)l\jﬁ

result in high emissions
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with electrolysis
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for electrolysis is
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electricity electricity

Source: Bellona "Electrolysis hydrogen production in Europe"



https://bellona.org/publication/electrolysis-hydrogen-production-in-europe
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Changing energy form makes you lose energy “ ' "°"*
along the value chain

Compressing and

storing H2
Electrolysis
Electricity
transmitted
Electricity
generated
ﬁ -30%
-5%
D Conversion
o losses
Electricity

sy (electrolysis)
transmission

Source: Bellona “Fossil gas “Sustainable” label relies on promises in bad faith”

Electricity produced
with hydrogen

-10%

>

Conversion
losses
(compression
and storage)

;

-40%

Conversion
losses
(hydrogen to
electricity
conversion)

A power plant using

100% renewable

hydrogen would

consume almost

3 times the
electricity it

produces.


https://bellona.org/news/renewable-energy/2022-01-leaked-taxonomy-proposal-fossil-gas-sustainable-label-relies-on-promises-in-bad-faith-still-risks-wasting-all-our-renewable-energy

Hydrogen is not efficient to decarbonise EBEULRL(O)}R

sectors when direct electrification is
possible

GHG reduction using available RES to displace fossil fuels in tCO2/MWh

Home heating Light duty transport
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Assumptions: The GHG reductions for the home heating sector are calculated assuming that the different technologies displace gas boilers for home heating, while for
light duty transport ICEs are displaced.
Source: Bellona "Effective Use of Renewables to Reduce Emissions"



https://network.bellona.org/content/uploads/sites/3/2022/07/EFFECTIVE-USE-OF-RENEWABLES-TO-REDUCE-EMISSIONS.pdf

To displace fossil gas, and increase %

European energy security, there are far
better options than hydrogen

Green H2 for electricity production

Fossil gas displaced
Green H2 replacing grey H2

in bcm per TWh of

renewable electricity.

Heat pumps to replace gas boilers*

Renewables directly on the grid _

o

0,05 0,1 0,15 0,2 0,25
bcm/TWh

Assumption: Heat pump efficiency based on German average household.
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be used for instead

d &

500 TWh of renewable
electricity for
hydrogen production
could power 69% of EU

households instead.

f A&
d A
A&
f 4
h @&

RRRERD

Assumption: average EU household demand in 2019: 3.7 MWh, source: Odysee


source:%20https://www.odyssee-mure.eu/publications/efficiency-by-sector/households/electricity-consumption-dwelling.html

What's needed?

Massive electricity generation deployment is
needed to decarbonise the power sector and
hydrogen production
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Meeting hydrogen targets requires ——
additional deployment of renewable electricity

generation
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mmmm Hydrogen Production - Renewable Electricity Consumption 2050 (TWh)
mmmm Direct Electrification - Renewable Electricity Consumption 2050 (TWh)

=== Total Europe Electricity Consumption 2019 (EU+UK)

Source: Bellona "Cannibalising the Energiewende? 27 Shades of Green Hydrogen"

IFs 1 50

Nearly all scenarios for 2050
expect a significant increase in

electricity consumption.

Hydrogen production will be a
big driver of increased
electricity demand while
offering modest emissions

reductions.


https://network.bellona.org/content/uploads/sites/3/2021/06/Impact-Assessment-of-REDII-Delegated-Act-on-Electrolytic-Hydrogen-CO2-Intensity.pdf

Key Conclusions

« The ambitious 2030 targets for hydrogen need to be matched with the deployment of
renewable electricity generation resources at the equivalent scale and pace.

« Additionality is key to safeguard climate benefits and energy security.
« To avoid wasting resources, efficiency needs to be central. Therefore, the use of
hydrogen should always be compared to alternatives on a case-by-case basis to ensure

the most efficient use of resources.

« Direct electrification wherever possible needs to be prioritised.



Get in touch!

Marta Lovisolo

Policy Advisor Renewable Energy Systems

marta@bellona.org
+32 (0) 489 638 862
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