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Ambitions
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Ambitions vs reality
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Electrolyser manufacturers are
operation at a loss

KEY FIGURES CONTINUING OPERATION

Revenue 1390 1350 708
EBITDA 173 272 428

Operating loss 389 A

Pre-tax income (l0ss) 264 574 464
Net income (loss) 258 566 456
Net cash flow from cperating activities 83 464 NA

Cash balance end of period 1876 3363 3139
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Electrolyser manufacturers are
operation at a loss

KEY FIGURES CONTINUING OPERATION

Revenue 1390 1350 708
173 272 428

389 424 552

64 574 464

Net income (loss) 258 566 456
Net cash flow from operating activities 83 464 NA
Cash balance end of period 1876 3363 3139

...yet investing in new production lines “strategically”...

Opening of 500 MW line in Wallingford, Connecticut

Started development of next generation PEM electrolyser platform with General Motors

Signed the first large scale 200MW electrolyser contract
g g )
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Investability in H2 & electrolysis?

How fast can they scale up? Tier1&2 SUppllefS
(membranes, catalysts, ...)

How will players
invest in sync?

Scope for dedicated

From hand-made specialty to
improvements/cost Power electronics Electro|yzer OEMs GW scale, industrial activity,
reduction (stacks) continuous pipeline, growth

iliti . etc. ' Government
On demand Utilities Pro;ect (as champion, subsidy granter,
engineering regulator, legislator)

" 7 Keen to subsidize the
The “turn-key” electrolyzer industry ... up to a point,

and unsteady over time

y

Keen to be “first mover”, but at
Green power —p (Green hydrogen producers no greater cost (hence subsidies
(cheap, excess, ...)

or other government incentives)
Not cheap; not (yet) in excess

A

Hydrogen customers
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Investability in H2 & electrolysis?

Tier 1 & 2 suppliers

(membranes, catalysts, ...)

How fast can they scale up?

How will players
invest in sync?
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Keen to subsidize the ~ 2000_6000 €/ kW
The “turn-key” electrolyzer industry ... up to a point,

and unsteady over time @ LaCk Of abundant’
‘ @ cheap renewable power
Greenpower ___, it il @
(cheap, excess, ...) Green hydrogen producers or :m;rtgover[ni:em mcett)m(:es) LOW WTP for g reen
Not cheap; not (yet) in excess @ hyd rOgen

Hydrogen customers
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Investability in H2 & electrolysis?

Tier 1 & 2 suppliers

(membranes, catalysts, ...)

How fast can they scale up?

How will players
invest in sync?

Scope for dedicated =
improvements/cost POWEr electronics

From hand-made specialty to

Electrolyzer OEMs GW scale, industrial activity,
reduction (stacks) continuous pipeline, growth,
. . etc. Government
On demand Utilities Prolect (as champion, subsidy granter,
gnginggring regulator, legislator)
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" 7 Keen to subsidize the
The “turn-key” electrolyzer industry ... up to a point,

and unsteady over time

Y
Keen to be “first mover”, but at

—(Green hydrogen producers no greater cost (hence subsidie:
or other government incentives

'/ Modelled as agents

Green power
(cheap, excess, ...)

Not cheap; not (yet) in excess

.2
Hydrogen customers Modelled as environment
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marovements/cost POWer electronics

««««««««

Utilities Project \ l

Model assumptions

l Hydrogen customers I l

ﬂ. Short-sightedness. Future electricity, fuel and technology prices are not known to agents\
2. Heterogeneity Investment decisions based on heterogeneous expectations about the future.

3. Adaptation. Past performance of investors affects their investment capacities
and colours their outlooks.

4. Strategic behaviour. Electrolyser manufacturers and hydrogen producers can take “strategic”
decisions in the early phase of scale-up, up to ~2030 policy target

5. Technological learning. Electrolysers will come down in cost with cumulative production

6. Interactions. Via trading of electricity, hydrogen, electrolysers. Trading of electrolysers based
Qn bargaining power of hydrogen producers and electrolyser manufacturers. /
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https://media-publications.bcg.com/Turning-the-European-Green-H2-Dream-into-Reality.pdf
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Optimistic WTP for H2

Tier 1 & 2 suppliers
(membranes, catalysts,. )

((((((

The “turn-key” electrolyzer

OWer  ————s Green hydrogen producers

Hydrogen customers ) |

Ammonia \

Methanol

Steel

Refineries
Industrial heat
Power generation
Aviation
Shipping

/10 €/kg

Structural H, demand
5 10 15 potential
\ Mtpa /
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Optimistic WTP for H2

Installed capacity Renewables, Electrolyzers and Electrolyzer Factories

long-term projections

400

Renewables —
capacity % 200

0
Hydrogen = 50
production )
capacity

0e
Electrolyser § 20 1
manufacturing =
capacity S

0@

2025 2030 2035 2040 2045 2050
Year
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Optimistic WTP for H2

Installed capacity Renewables, Electrolyzers and Electrolyzer Factories Electricity mix
400
Renewables —
capacity % 200
. ~0% curtailment
long-term projections H2 price ~ 8 €/kg ~0% eIectronsis
Hydrogen = 50 1 |
production )
capacity . ~50% direct use
' ' ' ' ' renewables
= Electrolyser price ~ 5000 €/kW
Electrolyser § 20 1
manufacturing =
capacity =4 ~50% gas
0@ T T T T T ||
2025 2030 2035 2040 2045 2050
Year
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Optimistic WTP for H2

Installed capacity Renewables, Electrolyzers and Electrolyzer Factories Electricity mix
400
Renewables —
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Optimistic WTP for H2
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Pessimistic WTP for H2
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Conclusions

. Green hydrogen production and electrolyser manufacturing is
not profitable today

. Current electrolyser cost are high at ~2000-6000 €/kW

. First 80% of renewables is to be decarbonized, before onset
of scale-up of green hydrogen production and electrolysers
manufacturing

. Scale-up relies on a questionable and uncertain willingness-
to-pay for green hydrogen from industry (e.g. refineries)

. Future studies will investigate which policy mechanisms are
effective and which players in the value chain should be
targeted
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