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Fossil fuels are ultra dominant
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1stindustrial revolution

Innovation: steam engine
Energy : Coal (24MJ/kg)

2" industrial revolution

Innovation : combustion engine,
electrical engine
Energy : Oil (45MJ/kg)

3rd industrial revolution

Innovation : microchip, internet
Energy : Nuclear (80TJ/kg) et gas
(40MJ/kg)

SIPAREX

A dramatic increase in energy
consumption
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An exponential surge of GHG
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ENERGY TRANSITION — A BIG BANG RATHER

The whole energy paradigm is being challenged

4% industrial reévolution : a new
energy paradigm
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Innovation : Big data, M2M ommunication
(networks), loT, Al, robots, autonomous
vehicles

Energy : decarbonized, decentralized,
distributed, low density (batteries <1MJ/kg)

An unprecendented industrial
challenge

EU cmissions Lrajeclory in a

1.5 °C scenario
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TiLT|CAPITAL ENERGY TRANSITION — A VIEW

“Transition” means organizing the shift from old technologies to new ones

2023 2030 2040 2050

COAL
12 Gt CO2,, / year, and rising

NEW GENERATION NUCLEAR + SMR
Higher safety standards, waste management, standardization

FUGITVE METHANE EMISSIONS
350 Mt CH4 / year (~20 Gt CO2,)
and rising

CARBON CAPTURE SEQUESTRATION & STORAGE
Oversoming efficiency challenges, focused applicatons

GAS FIRE POWER STATIONS
Complement to RES, to be phased within 15-20 years

NEW NUCLEAR
CCus

RENEWABLES
Harnessing global resources, masive developments needed, grid intergration to be reinforced

ENERGY EFFICIENCY
From insulation, to industrial processes optimization, waste heat recovery, power electronics

SMART GRIDS
Grid Enhancing Technologies (DLR, PFC, etc.), nodal pricing, time / space granualirty, etc.

H2 and E-FUELS
H2 for industrial applications, certain mobility applications, e-fuels for long haul transportation

NUCLEAR FUSION
If start-ups succeed..
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CAPITA ENERGY & GEOPOLITICS
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Rethinking security of supply with energy justice and new demand sources

SOLIDARITY &
DIPLOMACY

TRADE INTEGRATION
& INDEPENDANCE

METALS AND MINERALS

From fossil fuels to M&M
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