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World of energy today

Global energy mix

81% of energy consumed worldwide
comes from fossil fuels

Global energy consumption by energy source*
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Meeting the energy needs of a growing population

World total energy demand in Momentum World energy demand per capita in 2019
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» World population will grow from 8bn today to 10bn people by 2050, driven by non-
OECD countries: + 2bn

* Growing population and improving living standards will increase energy demand,
again driven entirely by emerging countries

The challenge: reconciling growing energy demand with decarbonization and
broader sustainable development goals
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How to curb emissions?
A collective engagement, from suppliers to consumers

Global GHG emissions in 2018 by sector in CO,eq
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Energy usages contributes up to 68% of GHG emissions*

Climate challenge requires action on all greenhouse gases and the
decarbonization of energy
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Momentum scenario
Key energy transition levers:

- Electrification and energy mix diversification in transport
- Increased penetration of clean H2
- Massive growth in power demand




Energy Outlook 2021 p Momentum scenario

Based upon decarbonization strategies of Net-Zero 2050 (NZ 2050)
countries, with China on-track to achieve carbon neutrality by 2060

Announced targets & NDCs of other countries
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Momentum: market trends acceleration & NZ 2050 countries’ commitments

Ban on new ICE* sales in NZ 2050 countries in 2035 spurring a revolution in transport:

-~ --." .3 - Electrification of light vehicles
’w sl .

- Increased adoption of H2, H2-based fuels** and bioenergies in other transport segments
Broad end-use electrification with increasing demand for renewable power (solar & wind)
Large scale use of natural gas as a transition fuel especially in power & industry

GDP growth : +3.0%/yr Single-use plastic ban in NZ 2050 countries & China from 2040 and increased plastics recycling
Energy growth: +0.5%/yr

China’s emissions to peak in the mid 2020°s, with ~60% decarbonization by 2050
- J

Temperature rising by 2.2-2.4°C in 2100
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More energy & less emissions
Energy transition pathway

o~ —p>

— -_y Carbon smks (CCS* NBS**)
y, -‘ key for the Net Zero journey
More energy in all scenarios
@ — l
\ H2 increased penetration in industry
and transportation
Oil plateaus before 2030
and declines thereafter I
-‘ - . ,

Gas enabler of the energy
transition in power & industry
‘ Radical electnflcatlon with
\ storage playlng a key role

@) Greener liquids & gases
- /
~ o T -

Renewables decarbonizing
the power sector
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Electrification in Light Vehicles

Light Duty Vehicles* final consumption (Momentum) Light Vehicles fleet (Momentum) ‘a‘
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« Aggressive assumptions on EV penetration, with 2035 ICE sales ban in N2

= LDV accounting for 47% of 2019 Transport CO2 emissions 2050 countries

* EV fleet accelerating after 2030, displacing oil + In NZ 2050 countries, 100% of fleet converted to electricity or fuel-cells by
. Oil below 50% in 2050 2050 (vs. ~90% in China)

* Such development will require massive new infrastructures (charging points
and power network)
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Mix diversification in Heavy Duty Vehicles

Heavy Duty Vehicles* final consumption (Momentum) HDV zero emissions share in traffic in 2050 (Momentum)
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- HDV accounting for 28% of 2019 Transport CO2 emissions . Rapild increase of battery electric share for urban and some
medium/long haul trucks
* Fuel-cells, clean hydrogen-based fuels and bioenergies are key to

decarbonize HDV, together with electricity » Progressive penetration of fuel-cells and e-fuels in trucking after 2035

for long haul trips

* HOV =Trucks + Buses + Coaches ** Includes H,, e-fuels (H2 + CO2), methanol, ammaonia...
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Multiple decarbonization paths in Aviation & Marine

Aviation final consumption (Momentum) +
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= Aviation accounting for 13% of 2019 Transport CO2 emissions

* To be decarbonized, aviation needs large scale low-carbon liquids {Sustainable
Aviation Fuels*), as electricity will remain marginal

Marine final consumption (Momentum) o
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» Marine accounting for 10% of 2019 Transport COZ2 emissions

» LNG, moving to bio-LNG, part of the transition pathway together with clean
H2-based fuels (methanol, ammonia,...)
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Momentum: World Total Final Consumption

Electricity becomes the #1 source of end -user energy in the early 2040s

Total final consumption
PJ/d
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» Steady growth of end-use energy demand by 2050 (0.4% p.a.) with a strong

change of the energy mix

» Fossil fuels share down from 2/3 to less than half

CO2 emissions by sector
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= Transport, n°1 end-user emitting sector today, accounts for the bulk of CO2
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Momentum: World Oil & Natural Gas

Natural gas key for energy transition, while oil starts decreasing after 2030

Natural gas demand by sector Oil demand by sector
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Natural gas is a key transition fuel, growing by ~+1%/yr to 2050 » Acceleration of transport revolution drives oil decrease after 2030
» Natural gas to displace coal in Power and Industry + NZ 2050 countries regulations and SUP ban further reduce demand
» Power generation accounts for >1/3 of gas demand growth, as does gas for . .

blue H2 production + Decrease in demand post-2030 lower than the natural decline of

producing oil fields
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More energy,

"P less emissions,

always more sustainable
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TotalEnergies, a
multi -energy company

Our Ambition &
4 |evers to Get Net
Zero by 2050




Our ambition towards future

ATo get to net zero emissions across
our global operations by 2050

ATransform TotalEnergies into a
broad energy company and a major
player in the energy transition

ABYy moving to new energies,
encourage our customers to
change their consumption habits,
prefer energy efficiency and turn to
low-carbon solutions first
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OUR AMBITION
TO REACH CARBON NEUTRALITY

Reduce our direct emissions

to Net Zero by 2050
%
2030

(in MtCO2e)
2050

2015

OUR TRANSFORMATION
INTO A BROAD ENERGY COMPANY

Energy sold

to our customers
(% in sales)

Electrons
@ Renewable Gas
@ Natural Gas
Renewable fuels

@ Oils products
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