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Europe has one of the highest levels of fossil import dependency
58% of primary energy in Europe is imported fossil fuels

Fossil net imports as a share of primary energy demand 2023, %
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Most imports are for end uses
82% of imports are in sectors that can be electrified

Share of final energy consumption by fuel
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But Europe has high electricity prices, and stagnant electrification rates
We have been leapfrogged by Asia in the energy of the future

Retail Electricity price cents per kWh 2025
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The benignh pax Americana is over

Two energy shocks in 4 yeadrs as we move to a new paradigm
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Asia is setting a new energy growth path

Asian electrification is taking place at much lower levels of GDP per capita than in the West

Electrification vs GDP per capita (1900-2022)
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Electrotech has become the cheapest energy source
What was competitive before is irresistible now

Levelized cost of supply tech
Example: solar versus fossil LCOE, Asia average

200 USD/MWh

Levelized cost of demand tech
Example: total cost of ownership of cars (average)

60 USD per 100 km
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Electrotech is ten times larger than the solutions of the 1970s
And is already driving peak fossil fuel demand
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We know how to electrify most of our end demand
We have the technology to get to 90% electrification

Share of final energy consumption in Europe
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The oil shocks of the 70s broke the link between GDP and fossil demand

Until 1973, fossil demand grew in line with GDP

Final Energy and GDP - Index (1973 = 100)
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We need a new approach: Figure out a holistic strategy
Electrotech allows Europe to gain sovereignty in four different ways

Market access

Use demand, standards, and scale to
shape global markets

Europe’s large markets that deploy
electrotech at scale can set standards,
attract investment, discipline suppliers, and
make international players compete for
access.

Supply chain criticality

Control the industrial base lbehind the electric
economy

Stay sovereign across the stack while
becoming dominant in one or more
unmissable parts: batteries, grids, power
electronics, critical minerals processing, heat The
pumips, EVs, cables, sensors. Electro

Shield

Defence readiness

Build dual-use capabilities needed for
modern security

The same technologies that power clean
industry also underpin drones, sensors,
mobile power, resilient bases, cyber-
secure grids, logistics and advanced
manufacturing.

Run the economy on domestically
generated electricity, not imported fuels
Electrification reduces exposure to fossil
fuel price shocks, supply coercion, and
foreign interference in the energy system.
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Reduce electricity prices
And sweep away the regulatory infrastructure that impedes deployment

Electricity price
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Climb the electrification staircase
Focus on easy to solve sectors. Transport is the lowest hanging fruit

Speculative E Medium-haul aviation
Possible commercialisation beyond 2040 Blue-water shipping
Trialling now Coastal shipping = Cement clinker production

Potential commercialisation in 2040s

Primary steel production = Hydrogen electrolysis

Rivershipping . Short-haul aviation © Steam crackers
Chemical process heaters _ Calcination for cement/lime
Alumina calcination |

Piloting now
Likely commercialisation in 2030s

2 Coaches || Long-haul trucking || Ferries [| Mining equipment § Paint lines
Commercial now :
in some places Non-road mobile machinery §| Paper-drying machines § Industrial food ovens
Metals rolling & casting || Bauxite digestion / evap. || Glass melting | Ceramic kiln

Urban & regional trucking § Branch-line trains § Vans and light trucks § Domestic cooking
Low temp. water/steam R Retrofit heating ‘single and multi-family homes'
Industrial food dryers § Textile manufacture §| Brewing & spirits § Secondary steel (EAF)

Commercial now Passenger cars | Two-and three-wheelers | Mainline trains § Metros j Urban buses j§ Last-mile delivery
in most places ‘ Heating new single family homes §| Heating new multi-family homes f§ Heating commercial buildings
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Benchmark to the leaders in Europe
The leaders have electrification rates on average twice the level of the laggards

Electrification rates in Europe
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Pick technologies that have a proven track record
Lean into small modular electrotech solutions on learning curves

Physics
Does it make the energy
system more efficient?

Economics

Is it small and modular, so it can
be manufactured at scale and
benefit from learning curves?

Geopolitics

Does it enhance the
independence and security of
its user?

CCS

Biofuels

Green hydrogen

Electrotech

Yes

X No
X No

X Not really

except for the electrolyser

Yes

X No
X No

unless you are Brazil

Yes
unless imported

Yes
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Sell the opportunity to the people

Electrotech gives you energy security, growth, and opportunity

Generation, final energy, and imports in Europe
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About Ember About Ember Futures

Ember is an independent energy think tank that Ember Futures is a new research initiative

aims to accelerate the clean energy transition with established to help leaders navigate the rise of
data and policy. Its vision is a world with a safe electrotech and what it means for energy,
climate, powered by a clean, electrified energy financial markets, and geopolitics.

system for all.

The Team .
Sign up to our research on Substack
& ©) 235!
Kingsmill Bond Daan Walter 'lﬂ""
Director Principal

Sam Butler Sloss Antoine Issac
Manager Analyst
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