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Introduction

e Once upon a time.... s
As a company we did our Carbon High-quality,
energy-efficie.nt

Footprint calculations in 2022 and, it buidings
was an adventure

e How would it look like as an industry ?
Going for sustainable energy
And with the Net Zero 2050 3

Sustainable ;
natural ecosystems
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Introduction

2019 is often taken as reference year
before energy transition started

e Energy among emissions
75% of emissions are linked to energy
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GHG emissions, as of 2019, GtCO2e/y
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Figure 1 - Greenhouse gas emissions, per sector, as of 2019*



Room for improvements
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CARBON FOOTPRINT
DEFINITION & SCOPE
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What is Carbon Footprint ?

e Definition :
The carbon footprint of a company refers creenhousecas [, Sl Wrming antg‘eonjfgtfgf
to the total amount of greenhouse gases, EPRIOXIMELS)
specifically CO2 and other equivalent
gases, that are directly or indirectly e PR Eer] 1 SIS (B i)
emitted by the company's activities.

Methane (CH4) 25 0.00018% (1.8 ppm)

Nitrous Oxide (N20) 298 0.00033% (3.3 ppm)

Think of it Sulfur hexafluoride ATF
like a Cost ) 23,500 Parts per trillion
Water Vapor (H20) Not commonly quantified 2%

due to its short

Ozone (03) atmospheric residence
time
Chlorofluorocarbons
CECs 7000 Varies (typically
Hydrofluorocarbons 4000 measured in parts per
HFCs trillion)
Perfluorocarbons 10,000
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Carbon Footprint Scope 1

Scope 1 : Direct emissions

e Carbon emissions from assets owned and
controlled by the company

e E.g. fuel consumption from vehicles,
fugitive emissions, venting, flaring,
boilers, furnaces smokes, heating system
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CHA

GREENHOUSE

GAS
EMISSIONS

Scope 1 emissions are
direct greenhouse (GHG)
emissions that occur
from sources that are
controlled or owned by
an organization (e.g.,
emissions associated
with fuel combustion

in boilers, furnaces,
vehicles).

SOURCE: EPA.GOV

_]r\
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SCOPE 1

Direct Emissions from
Reporting Company
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Carbon Footprint Scope 2

Scope 2 : Indirect emissions

e Carbon emissions generated by the
purchased energies

e E.g. electricity, steam, heat, cooling

It reflects the environment impact of

energies consumption in the company.
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co2

PFCS

. . SCOpe

HFCS

GREENHOUSE
GAS
EMISSIONS

Scope 2 emissions
are indirect

CHG emissions
associated with
the purchase of
electricity, steam,
heat, or cooling
and are a result of
the organization's
energy use.

SOURCE: EPA.GOV

€e
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Carbon Footprint Scope 3

Scope 3 : Indirect emissions

e Carbon emissions from the value chain
of the company.

e Both Upstream and Downstream

e Upstream : Purchased equipment and
services, capital assets, energy related,
transportation and distribution, waste
generated, travels, employees
commuting

e Downstream : Processing of sold goods,
Use of produced goods, end-of-life
products, investments, franchises
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&

coz2 CH
GREENHOUSE
SCOPE - ..
SF6 PFCS

NIZOEMISSIONS

SCOPE 3
Indirect Emissions from

Upstream Activities
Purchased Goods & Services
Capital Goods

Fuel & Energy Related Activities ¢
Transportation & Distribution e reporting
Waste Generated in Operations gmpany,
Business Travel both
Employee Commuting
Leased Assets

and...

Downstream Activities
Transportation & Distribution
Processing of Sold Products
Use of Sold Products
End-of-Life Treatment of Sold F
Leased Assets
Franchises
Investments
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NET ZERO 2050 AND COP 28
IMPLICATIONS
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Global Warming is already in Action

e Scientifically proven to be
provoked by Human activity

e Already having long term
impacts on our planet

e Global problem that we
need to tackle

PCIC energy 13



COP 21 changed the Direction

L(y’@% UN Climate Change vee
=/ 12 décembre 2015 - Q

—

—

e Adopted by 196 countries

. o . . e Countries submit Nationally
“History has been made in Paris, the City of Lights.

The Paris Agreement confirms the irreversible Determined Contributions (NDCS)

transition to a low carbon, safer and healthier world.” every 5 years
— UN Climate Chief, Christiana Figueres.

o<

e Goals :

Read about the agreement >> http://ow.ly/VOfG4

: — Reach climate neutrality in 2050
#ParisAgreement #COP21

— Hold the increase of global
temperature below 2°

— Limit the warm to 1.5°
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et Zero 2050 — Vision by Shell

Shell Scenarios

ketch

A US net-zero CO, energy system by 2050

FINAL ENERGY FLOWS

Biofuels

Hydrogen

Electricity
ACTIONS TO MAKE PROGRESS
B Accelerote clean technologies

I Support energy efficient
and low-carbon choices

W Romove carbon emissions
US FINAL
ENERGY USE
OIMER CO3
IANSEORT  EMISSIONS oIt progress
AMATION m Conwentional marine fael
use storts to decline sharply _E Diwsel trucks on the rood US FINAL
decline below 50% ~ !
ROAD Baohim! blmnding ENERGY USE
RoGta mandotes ntroduced _omiER
Bioluel reoch 1/3 it
of oviation fuel use
Hydrogen trucks stort to AVIATION
ﬁ'o appeat on the interstote l‘
PASSENGER & “ The first hydrogen Maay US coostal routes HOAD
VEHICAES Uiquid fual demand for ot aritars service uso hydeogen ships ' FREIGHT
" R vehicles goes
lactric con are alreo: into stoap decline ! >
Il established laternal combuation sagine
P 2030 (%) vanish from US PASSENGER
oo affer 160 years VEHECLES
= &=
Incentives establah U The scle of kel o ﬂ
ngen a3 o Hydrogan pasengar combustion ergine
INOUSTRY Grain Belt l-lcw oo tranisport husl trucks and SUV» goin passengar can ends Hydrogen is well INDUSTRY
transmissian line i wstablishod
Fonwl fuwl s i the US
construction oty 1 TW of wind pows, heavy industry Thma;;m:&
about 100,000
Cool use T heavy YO Wiy
Industry ends
= Solar PV genertion -
COMMETCIAL exceads natural gas o
ks 'r. Cr i e comuercn
100 GW of wind i '
powsr, squal Lerye cities recquinn ol rew . ‘ Buit
ta 20,000 commaercial and residential Tor Sy oerdronment i
5 MW turbines taikds 1o be netzaro CO Sonlmn kor poey iy
ERIGENTIAL Nuclsar (emoiny an important genoration ends
RBOENTIAL power source throughout m wlectric REUDENTAL
the patiod > Natural ga in bomes
[ 3 3 comes to an sad
Rapid incmose in US carbon, Major oxpansion of the CCS copacity excoods 500 Mt par yoar, with usqo; soroge =
coptur, uthzotion and storage US Nationol Fosest Systam il hubs oeross thw US and sigificant ve of the poaks af TG petysan 2060
{CCUS] projects in the early 20205 s well undorway €O pipeline systam for enhanced of meovory
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Discloimar: Scenanos don't describa what wil happen, or what shauld happen, rathar they sxplara whot could happen. Scenarios ars not predictions, Shell strategy ar busnets plans. Fleasa read the full disclcimar for this scanaric ot wiw.shell.com/ U Ssheteh



COP 28 impacts on projects

Methane & other Non-CO2 Gasses

e Support the reduction of methane and other
greenhouse gas emissions to zero in 2030

TH E UAE across sectors : energy, farming, livestock,

waste.

CONSENSUS Decarbonizing the Energy System of Today

AN ENHANCED, BALANCED, AND HISTORIC H H 0
PACKAGE TO ACCELERATE CLIMATE ACTION. ¢ Slgned by 78 Comp_anles (634 Of the tOtal
volume of production)

€15 COPIUAE

e Transition away from coal
Building the Energy System of the Future

e Tripling renewables and doubling annual
energy efficiency improvements by 2030

PCIC energy 16



Some Banks stop investing in fossil projects

Barclays drops funding for new oil and gas
fields. How do other big European banks
compare?

What does Barclay’s new climate policy mean?

Released alongside a Transition Finance Framework plan, Barclays’ climate statement commits it to stop directly funding
“‘upstream oil and gas expansion projects” and, notably, infrastructure.

From 2025, it will curb broader financing to non-diversified, pure extraction companies if more than 10 per cent of their spending
goes towards expanding long-term production.

The bank is also cutting off finance to what it calls “unconventional oil and gas” extraction - signaling an end to “business appetite”

in the Amazon biome and Arctic circle. Oil sands exploration and fracking in Europe are off the menu too, with immediate effect,
though campaigners point out that the vast majority of fracking is happening elsewhere.

PCIC energy 17



CARBON FOOTPRINT
COMPLEXITY
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What is Carbon Footprint for a project ?

e For a projects :

Construction + Operations

Referring to the emissions from ‘ Referring to the emissions from
Feasibility Study to Commissioning  [({f Operations to Decommissioning

Think of it
like a Cost
., [ )

PCIC energy 19



Carbon Footprint from engineering & procurement

e Giant addition from the carbon footprint of :
— Engineering hours

— Each equipment (Manufacturing + Transportation)
OEMs, Suppliers, Sub-Suppliers,

— Each solutions/service Carbon Footprint

End Users

Engineering Design Engineering Design
(F==1D)] (FEED)
EPCs, Sls, OEMS Think of it
Distributors like a Cost

Supply Chain

-> collaborative process

PCIC energy 2(




Carbon Footprint from project construction

¢ Include emissions from various natures :

~ Engineering hours Foodprints by Diet Type: t CO2e/person
— Modification of the land used 351 33
. 3.0 -_ B Drinks
— Raw Material (steel, cement) _— = Snacks, sugar
. . 25 1 — 0Oils, spreads
— Usage of construction engine 20 - _—  Fruit
. 15 - h 1.5 B Vegetables
— Energy Consumption - B . Cereals, breads
. 1.0 » Dai
— Transportation 0 . - .c::ien,ﬁshpmk
eef, lamb
— Food eaten by workers -> 00 — "°

Meat Lover Aver‘age No Beef Vegetarian Vegan

Mote: All estimates based on average food production emissions for the US.
Footprints include emissions from supply chain losses, consumer waste and
consumption.. Each of the four example diets is based on 2,600 kecal of food
consumed per day, which in the US equates to around 3,900 kcal of supplied food.

° MUItiply your data With their Sources: ERS/USDA, various LCA and EIO-LCA data
corresponding Emission Factor

B
Shrink That Footprint

PCIC energy 21



Carbon Footprint from Operations

e Surprisingly, it is less complex as there
is only one actor:

— Energy used or brought

— Fugitive, Venting and Flaring

— Personnel activities or maintenance
— Spare parts

— Decommissioning

PCIC energy 22



Aggregate the data

e Once collected, dataneed : .. oo

— Formatting

— Time span

— Legal Framework

. Greenhouse Gas Protocol (GHG Protocol)
. ISO 14064-1

. ISO 14064-3

. Carbon Trust Standard:

. Science-Based Targets Initiative (SBTi)

. CDP (formerly Carbon Disclosure Project)
. EU Emission Trading Scheme (EU ETS)

e And this is volumes of data of
different nature

23
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Example of 2B1st Carbon Footprint

PCIC energy

Office energy consumption
Waste

Acquired assets and services
Capital

Transport and trips

tCO2e
Scope 1 13 27%
Scope 2 0,1 0,2%
Scope 3 35 72,8%
TOTAL 48 100%

e

IT, Telecoms, media
Laptop, servers
Insurance, admin

Car
Train
Planes

24




Carbon Footprint from TotalEnergies

PCIC energy

Indicators related to climate change™

Operated domain

Equity interest domain

GHG emissions - Scope 142 2023 2022 2021 2015 2023 2022 2021 2015
Scope 1
Direct GHG emissions Mt CO.e 32 37  34*(33) 42 45 51 49 50
Breakdown by segment
Upstream oil & gas activities Mt CO.e 12 14 14 19 19 22 23 22
Integrated LNG, excluding upstream gas operations Mt CO.e <1 <1 <1 - 1 1 1 -
Integrated Power Mt CO,e 6 9 b - 6 9 5 -
Rsﬁﬁlng & Chemicals Mt CO.e 14 18 15*(14) 22 18 20 19 27
Marketing & Services Mt CO.e <1 <1 <1 =1 <1 <1 <1 1
Breakdown by geography
Europe: EU 27 + Norway + UK + Switzerland Mt COse 19 23 200(19) 22 18 21 18 22
Eurasia (incl. Russia)l Oceania Mt CO,e <1 <1 1 5 12 15 17 13
Africa Mt CO.e 8 9 9 12 7 7 7 9
Americas Mt COwe 5 5 5 4 7 8 7 5
Breakdown by type of gas
Cco, Mt CO,e L | 36 32 39 43 50 47
CH, Mt CO.e 1 1 1 2 1 1 1
N,O Mt CO.e <1 <1 <1 =1 =1 <1 <1
Scope 2
Indirect emissions from energy use Mt CO.e 2 2 2°(2) 4 4 5 5
of which Europe: EU 27 + Norway + UK + Switzerland Mt COe 1 = | 17(1) = 2 2 2
Scope 1+2 Mt CO.e 35 40 37 (36) 46 49 56 54
of which oil & gas facilities Mt COe 30 33  33*(32) 46 44 48 49
of which CCGT Mt CO.e 4 7 4 - 5 & 5
Direct emissions of biogenic CO.® Mt CO.e 0.1 0.1 0.1 0.1

Excluding the COVID-19

{a) Biogenic CO, emissions from the Company's biogas assets. In accordance with the GHEG Protocol thess emissions are nof included in Scope 1.



Carbon Footprint from TotalEnergies

PCIC energ

Operated domain

Equity interest domain

GHG emissions - methane 2023 2022 2021 2015 2023 2022 2021
Methane emissions'® kt CH, 34 42 49 94 40 47 51
Breakdown by segment
Upstream oil & gas activities kt CH, 33 41 48 92 36 43 48
Integrated LNG, excluding upstream gas operations kt CH, <1 0 <1 0 2 3 2
Integrated Power kt CH, <1 1 <1 0 <1 1 <1
Refining & Chemicals kt CH, 1 1 1 1 1 1 1
Marketing & Services kt CH, 0 0 0 1} 0 0 0
Breakdown by geography
Europe: EU 27 + Norway + UK + Switzerland kt CH, 5 7 74 9 4 b 5
Eurasia (incl. Russia)/ Oceania kt CH, 1 1 1 33 1 15 16
Africa kt CH, 18 23 23 49 19 17 18
Americas kt CH, 9 12 18 3 7 10 12
(a) Excluding biogenic methane emissions, equal fo less than 1 kt CH, in 2023. Biogenic methane is nevertheless included in the calculation of Scope 1.
Other indirect GHG emissions 2023 2022 2021 2015
Scope 3
Indirect GHG emissions Mt CO.e 355 389*(381) 400*(370) 410
of which Europe: EU 27+ Norway + UK + Switzerland Mt CO.e 216  191*(187) 220" (202) 256
Breakdown by products
Petroleum products Mt CO.e 227  264* (246) 285* (255) 350
Biofuels Mt CO,e 4 4 - -
Gas Mt CO.e 124 130 115 60

Excluding the COVID-19 effect for emissions data from first half 2020 through first half 2022,

(a) Scope 3 category 11 (refer lo the glossary or to point 5.11.4 of chapter 5 for further details). Petroleum products including bulk refining sales and biofuels; biofuels; Natural Gas

excluding minority stakes in public companies.

https://totalenergies.c
om/system/files/docu
ments/2024-
03/totalenergies_univ
ersal-registration-
document-
2023_2023_en_pdf.p
df
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Carbon Footprint from TotalEnergies, by Greenpeace

Tableaux de synthése des résultats

e TotalEnergies estimates its Carbon Footprint
in 2019 to be for Scope 1,2 & 3:

ctivités Scope . Tots
Activi COf (tCO,0 al

. SC1 78 623 622
455 MtCOZe Pétrole - Chimie s 171 316 280 1249 B35 502
* Greenpeace and other associations estimate
this figure to be : é
lectricite 13 801160
SC3 B 383 000
1 637 Mtcoze TOTAL . 1637 648 000
W h y S u C h a ga p Of X4 ? La C k Of m a t u rity rg:zzzg:::égii?:g::;%ffrlsite/upIoadsl2022/11/BiIan-carbone-de-TotaIEnergies-rapport-de»

e Standard for calculation is different
e Greenpeace accounted twice the oil produced and traded by TotalEnergies

e The factor of carbon intensity for consumed gasoline is too low for TotalEnergies, and
too high for Greenpeace

PCIC energy 27



HUGE PROBLEMATIC

1st Problematic :

e How to reduce our carbon footprint while producing more energy?

=
'
oy

2nd Problematic :

e Could a Carbon reduction be used as a competitive advantage?

PCIC energy
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Why is digital a solution?

e Carbon Footprint calculation is the
15t step toward sustainability

e Measure it to decrease it
But

e Data volume is a pain

e Data complexity is a killer
Thus

e Digital Technologies come to the
rescue

PCIC energy

“The ability to
effectively track your
company'’s emissions
data is crucial, as
ultimately, you can't
manage what you
don’t measure.”

Nishadi Davis
Head of Carbon Advisory




Digital Solutions in action

e For Data Acquisition :
Operator’s platforms

The platform open to everyone for the sustainable development ét
companies .

e For Data Acquisition :
Suppliers carbon calculator

Decarbonization starts with data

anage an v emissions hlorg the ertlie value chin, Dynummsic. Data-criven ScAibie

Collect Carbon Footprint from
all their suppliers.

PCIC energy

Promote their catalog of
solutions including the Carbon
Footprint.
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Digital Solutions in action

e Carbon Footprint Calculation :
Artificial Intelligence software :
enter the natural information, it
calculates the CO2 equivalent
number
Automatically prepares the
reporting
Aligned with legal requirements

PCIC energy

Dashboard

nnnnnnnn

w098

oooooooooooooo
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Digital Solutions in action

e Data Transparency :
Methane leakage detection
by satellite
For onshore and offshore
Tag CO2 and CH4 emissions
Also flaring or venting

Starts to be used by Operators
and NGOs

PCIC energy

Satellite CH, Measurement

Qil & Gas - Turkmenistan, Central Asia

)
z

22021 CHGSAT

BACKCROUND ©2021
MAPBOX

Date: 2021-08-23
Time: 06:26:54 UTC

32
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Digital Solutions in action

e Data Transparency

Use Blockchain to monitor operators’

carbon footprint
Create trust around self declarations

of operators
Generate Carbon Credits

PCIC energy

Blockchain Process
= -
EQ " | u]
- i i
New data A block The block is
{(e.g. a transaction) representing this broadcast to all
is entered into the data is created. the nodes in the
blockchain. blockchain network.

g .. ..

- *’“
TR =fe
|
If approved, the new Each node (participant)
block is added to the chooses to approve or deny
chain permanently. the new block.
33



Digital Solutions in action

e World Economic Forum estimates Digital Technologies
can reduce Carbon emissions by 20%

WORLD

ECONOMIC ~ (@) Circutar metals traceability
(@) Pit-to-port value chain optimization (@) Chemicals traceability and =

F R U M (@ Autonomeous mining processes recycling enablement @ Cement‘ production modeling & Net
innovation
(@ Cement plant management Utility-scale dispatch zero
optimization . prediction &management @ Hvd
= . . 52 (@) Green hydrogen @) Hy rogen
)) Metal refinery operations . (@) Blue hydrogen oroduction traceability
optimization T (@) Plantprocess — production inst
(@) Carbon capture monitoring automation i MOGEINg
monitoring
Distributed energy resource management
(@) Mine energy efficiency tracking (@) Automated dynamic renewable energy positioning ) Traffic network

(@) Autonomous asset leak detection optimization
g ® Chemical plantenergyand (@) Intelligent power management
operational optimization ay £ : " =
& - @) Renswable'site selaction & modeling (@ Automated workforce optimization &
: Y. (@) Grid management optimization management
o 5 Refinery energy & operational optimization
SFEF
FEF
& f R (@) Sustainable fuel
& - traceability
Matarials OQO (@ Resource flow monitoring
Energy ;
(@) Bullding information modelling for
- onmental Systems (@) Connected building energy embeodied carbon emissions planning (@ Automated vessel processes and
Environ management decision support
Buildings & Construction = - e
Current Design (@) Intelligent route optimization
(@) Connected charging networks St
State . c’f’% T"‘d‘l'ﬁ ®:-Connee ol G (@ Flight slot management
Mobility  Aviation (@) Airport energy and operational
Shipping optimization (@ Portenergy and operations

optimization



CARBON FOOTPRINT
VALUE CREATION
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From threat to opportunity

e Today, carbon Footprint is clearly a threat

e But all the companies are the same in front
of this challenge

e Now the game is to turn this into an
opportunity

— Decrease to the maximum the carbon
footprint of energy

— While producing more energy

PCIC energy

OPPORTUNITY mup

THREAT
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Produce cleaner Oil & Gas

e Hub Key Modules
* Wind or Solar Power Generation
* Electrolyzation Unit — H2 Production
* Carbon Capture or Waste Recycling
* Valorization Unit (eFuel, eAmmonia,
eMethanol, RNG, Renewable Diesel, SAF)
 Hub Key Know-How
* Modules Integration
* Integrated Process Automation
* Power Balance Management System
* Electricity Quality Insurance

* Hub Key Performances
* Integrated Operations Optimization
*  Financial — Business Model Viability

PCIC energy

Renewables

Electrification

%0

R
2o

Recycling
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Access Projects

ﬁ e Reduce emissions to do the project
~ TotalEnergies had to change design to
TotalEnergies PRESS RELEASE get the authorization

Papua New Guinea: TotalEnergies launches integrated Pushed 2 chan ges in desi gn

engineering studies for the Papua LNG project

Reduced carbon footprint

Paris, March 7, 2023 -TotalEnergies, operator of the project, announces the launch of the
fully integrated Front-End Engineering and Design (FEED) for the Papua LNG project.

Following pre-FEED studies, in order to maximize synergies and minimize the costs, Papua
LNG partners have selected a concept including four electrical LNG trains (e-trains) with a total
capacity of 4 Mtly.

- Up to

80%

of products’ environmental
impacts are determined at
the design phase
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Access fundings

In Some European countries, it become complex to
finance Oil & Gas projects

Those projects increase Banks carbon footprint
Banks want to become Carbon Neutral

Oil & Gas projects are packaged with decarbonation
projects to present neutral carbon footprint

Oil & Gas Operators have become largest investors
in decarbonation

PCIC energy

Banks that have decreased fossil fuel financing
Percent change in fossil fuel financing, 2016 to 2020. OFf the world's 60
largest banks, 27 have decreased their financing in the fossil fuel sector.

Creédit Mutuel
uBs
Sherbank
State Bank of India
Intesa Sanpaoolo
Deutsche Bank
Credit Suisse
Robabank
Nordea
NatWest
RBC
ING
Bank of China
China Construction Bank
Weils Fargo
NAB
CIBC
China Merchants Bank
Lloyds
JPMorgan Chase
D
Goldman Sachs
Danske Bank
Morgan Stanley
Bank of Montreal
Scotiobank
Barcloys

-100% -75% -50% -25% 0%

Note: Financing includes lending and underwriting activities

Source: Banking on Climote Chaos 2021 report a make lt



Not all Oil & gas are the same

Abated

or
Unabated

Oil & Gas

PCIC energy

e Evolution of EU toward a phase out of “Unabated” fossil

energy by 2035

« Unabated fossil fuels » refers to fossil fuels produced
and used without interventions that substantially reduce
the amount of GHG emitted throughout the life-cycle; for
example, capturing 90% or more from power plants, or
50-80% of fugitive methane emissions from energy
supply.

According to:

IPCC Summary for Policymakers Headlines Statements

Footnote 55
April 4th 2022.

e EU Proposition pushed to COP 28
e Key Outcome: Legal Status of CCUS for Public funding.
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Competitive advantage to have less emissions

($/bbl)*

5
on

ge cost of

PCIC energy

*Average cost of extraction includes CAPEX,
production, transportation and taxes

Emissions versus extraction costs for
oil reserves in selected countries
‘—I—i Size = 50 - remalning crude reserves (bn bbls) @ NON-OPEC . OPEC

United Kingdom ®

40

35 ® sz

30 . Nigeria I . .
Venezuela
25 |
. United States
@ Norwa ) Canada
20 . Fimida Indonesia ®

15 i
10 Iraq
Saudi Arabia Iran
5
0
(4] 10 20 30 40 50 60 70 80 20 100 10 120 130 140 150
Emissions (kg COs equiv. / bbl) Sources: Accenture Analysis based on Rystad, ElA, and OCl data
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Produce Alternative fuels

Low-carbon ¢-fuel production emits less CO2, but has 6x the energy input of fossil fuels

e Efficient answer to climate change

. L = B Producti-:_m energy
— Reduce massively carbon emissions b NRINLL it el
16
— Close the loop of carbon # Wel-to-tank GHG
emitted
. . 12 (g COZeq/MJ final
e Solution for Sovereignty . o)
— Reduce dependency on imports :
B
— Create local jobs and value 4
2
e Good acceptance . - L = - =
Diesel Gasoline e-diesel: e-diesel: Methanol:
— Not everything can become electric Renewables+  Renewables+  Renewablos +
CO2fromfluegas  CO2fromair €02 from flue gas
- ReqUIreS |itt|e adaptation g—Metric gram. GHG—Greenhouse gas. MJ--MegaJoule. Source: Prussi, et al., S&P Global Ratings
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No way out of decarbonation

¢ Airline decarbonation has little
solution outside of SAF

— Electrical plane are too heavy
— Hydrogen is too dangerous

e EU is highly aggressive on airline
emission reduction

e Airlines companies driving projects,
and pushing price to passengers

e Already possible on many airlines
e SAF Demand of 600 million t/y in 2050

PCIC energy

Figure 1: The three generational waves SAF production

34 & 4t Generation

PtL from carbon capture
and green hydrogen

2" Generation

AtJ, FT and more using
many feedstocks

Production today

1+t Generation
HEFA process using waste

fats and oils
2020 2030 2040 2050
B HEFA = Advanced Feedstocks ~ m Waste gases Power-to-Liquids
Source : ICF 2023 43



More Value from Less Emissions

Traders are going to account the associated emissions.

Medium
Carbon

 Low
Carbon

Ol

Oil

Each carbon grade will have a different price

PCIC energy a4



Conclusions

The transition toward a sustainable energy system has started
Either we lead this change, or we will suffer from it
And there is value to be created by decarbonizing

Digital / Electric / Automation solutions toolbox is the
compass to drive toward less emissions

\ON = ENER .
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Questions

Any question or remark?
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