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Global fossil-fuel demand, milllon TJ

By 2050, fossil
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of global energy
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Although demand for refining products is set to peak, there could be

sustained demand for another three decades
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Fossi fuel demand in the Stated Policies Scenano (STEPS)
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For the first time, today’s policy settings are strong enough to generate peaks for coal, oil and natural gas
this decade; the share of fossil fuels starts to edge downwards from 80% today to 73% in 2030

Source: IEA 2023. CCBY 4.0
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Resulting energy mix forecasts for 2050 differ widely

by source
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QOil
2019 31%
E&anh“ Bzgls.lq 30% 14%
Eiﬁfmml 322‘39 27% 16%
2050 . :
equinor ‘!ﬂ Reform 25% 14%
e 2050
BAU' 20% 13%
S5&P Global 2050 o 5 .
Slatts 20C Outlook 20% 8% 17%
i 2050
equinor %°  Rebalance 6% 21%
i 2050
Accelerated 13% 4% 14%
b
Wl 7 (S

Note: 1. Business as usual; 2. includes hydro, biomass, etc.
Source: BP Energy Outlook, Platts Energy Outlook, ExxonMobil World Energy Outlook, Equinor Energy Outlook
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Change in oil supply

Average annual change, Mb/d
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Typical products out of oil
CRUDE OIL

(1 BARREL)

PRODUCT BREAKDOWN END USE
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Aviation

24.1% 5 S MAKE UP MORE " Transpont fuel

13.1% L_" 1" Transport fuel
8.1% 5 - PROPYLENE Chemicals
1.4% @ l LPG _ Chemicals i:( Domestic fuel
1.2% (] easeon "t‘\\' Lubricants
0.4% 5| coke L3 Aminum Steel
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Fertilizer Acrylonitrile Nitric Acid Detergents
. Ethylene =
fl Ammonia - 7 v | s
W Oxide (e
Solvent Fuel Packaging Cleaning
Ethylene :
74 Methanol Sl | iy o)
Construction Wire & Cable | h Packaging Detergents Qilfield Chemicals
Linear Alpha
Cll EDC/PVC ‘ : |
/ Olefins (LAO) ‘
Malei Fiber Resins Specialty chemicals A | itril Engineering Polymers Carbon Fiber
4 aleic . 10 cry onitrile
Anhydride (ACN)
Isopropyl Cleaning agents Antiseptic Solvent Paints & Coatings Personal Care(e.g. Diapers)
5 Acrylic Acid V’ 3
Alcohol @ @ 11 i ( A ;’%
Auto  Cable insulation Shoes Furniture Domestic Appliances
Elastomers ‘ ‘ @ gip] Polyols % @
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Power Generation

y: Steel, Cement

Power

Generation

Polyolefin

Propane — C3

Petrochem

Butane — C4

LPG
( Domestic Fuel

Production of
Chemicals

Feedstock for
refineries

Gasoline
Blending

Condensate

Solvents
Disinfectant
Pipes
Flooring
Fiberglass
Resins

Petrochem

Lube oil additives

Fertilizers

P. Naphtha & |
Sulphur

Paraffinic Naphtha

for export

Polycarbonate
Foams
Adhesives
Coatings
Detergents
Carbon Fibers
Polyester
Epoxy resins

- Infrastructure:
Water pipes and Gas pipes
Cooling & heating water(PP)

- The Packaging Products
Rigid packaging
Containers

Blow molding products
Flexible packaging
Plastic bags

- Energy
Wire, cables,
Jacketing products

- Mobility
Car bumpers
Engine covers

&

HYLINORAI
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The refining industry: growing pressures and the inevitable transition

Energy Transition Impact
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Global NetZero coverage

Countries with NetZero targets o
Emisisons
83%
91%
132/197 | : 80%
countries with .
NetZero targets &

1 NetZero target No NetZero target

Source; NetZero tracker, 2022
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Energy Energy Equity -
i Sustainabilit
Security Affordability  Accessibility Acvont b‘l‘tv
Availability of electricity Access to Cceplaniity
Stable and sufficient and fuels energy services Sustainability of

supplies of energy energy supplies
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Hydrogen Council
500 - .,.;:Z::':; I2Q Net Zero Many
i modelling
_.—;:’Lu" 1 {:} pret Zero parameters
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I..— i /" _,——"' ‘ feedstock,
,// _,—""’ applications,
300 - ++HT ( /,.,—' :g {:}prccelerated » alternative
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200 A _.::::4’.’!”""-‘ influence
Hiﬁﬁ projected
long-term
100 | demand
0
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Source: IEA, Hydrogen Council, bp
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Low-carbon hydrogen demand Low-carbon hydrogen demand in transport
At kA1
500 250
Other* Neat Sara Foad heavy
(hydrogan-danved fuals)
. Feadsiocks
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400 . Industry 200 [hydrogen-derived fual) Nat Zaro
Toane Marine
. TRITHRAE (hydrogen-denved fusls)
300 Accalaratod 150 . Road and rai

(pure nydrogenj

Accelerated
—————————

200 100

100

Nat Soro

Arcelarated Mat Zero

Accalarated

2030 2060

*Diher Includes hydrogen damand
for power, heating, and buildings
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Global low-carbon hydrogen supply Sources of EU low-carbon hydrogen
Mt ML
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200 | 20 !
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Source: bp energy outlook 23
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Note: 1. Ethanol route; 2. Oilseed bearing trees on low-ILUC degraded land or as rotational oil cover crops; 3. Some waste feedstock may also have lower GHG savings; excluding all edible oil crops; 4. As rotational cover crops; 5. High share of
plastic in MSW may result in lower GHG savings; excluding all edible sugars; 6. Based on CO2 from direct air capture; emission reduction can go up to 100% with a fully decarbonized supply chain
Source: World Economic Forum, DM&T Strategy analysis
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Atmosphere/ Carbon
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https://www.topsoe.com/our-resources/knowledge/our-products/process-licensing/g2ltm-efuels-technology
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1. Cellulosic Fermentation 2. Other products include Biogas, Biobutanol, Methanol 3. IEA Stated Policies Scenario — Includes bioethanol, biojet and biodiesel 4. Conversion via chemical, biochemical or thermochemical techniques
Source: IEA World Energy Outlook 2021, DM&T Analysis
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Sources and sinks of anthropogenic —_ [ 2 O'I 9
carbon (as CO,) in 2019 e :
Positive emissions of 41 Gt CO; per year o e s B Ry
g  Mendutts - antedy e
3.8 Gt 1.8 Gt 35.5 Gt 3.3 Gt

Lond use Net process CO2

Non-energy use
change (e.g. cement)

{e.g. plastics)

Photo- Bnocnorgy
synthesi

Net fossil

2.6 Gt
= oo mm e,

38 Gt

extracted
{in CO3 torms)

Source: Shell.com- webinar
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There will still be a need
for what we do today, tomorrow

Nevertheless, change is
happening and it might be
a good idea to embrace it

Sustained
investment and
innovation is vital

Flexibility will
be key. It will help
you manage the

changes that
lie ahead
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