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Digitalization, Innovation, and Energy

Digitalization will define the winners
and losers in the energy transition

Why?

Ron Beck, +1-978-771-5888 / v

ACCESS

Women in Energy




© 2023 Aspen Technology, Inc. All




GLOBAL ENERGY
DEMAND GROWTH

50%

by 2050*

GLOBAL ELECTRICITY
GENERATION GROWTH

75%

by 2050, 90% renewables 8

METALS FOR
ELECTRIFICATION

600%

production growth
in lithium by 2035 °
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Global Population’

2022 2050

808 9.7B

Net-Zero Carbon Emissions by
2050

GLOBAL CHEMICALS
DEMAND GROWTH

300%

by 2050 ¢

INFRASTRUCTURE
GROWTH

$150T

Energy sector
investment by 2050




CCS, Green H,, Bio-Feedstocks & Renewable Energy
| The needed pace of change is only possible with new ways of working !

~ @ i ia

Carbon Capture Green Hydrogen Bio-feedstocks Renewable Energy

202 global project 488 global project 154 global project 4,572 global project

announcements since 2020 announcements since 2020 announcements since 2020 announcements since 2020

Total value ofSlZSB Total value of$6163 Total value of$72B Total value ofSZ.gT

Source: EIC DataStream 2023
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Artificial Intelligence

Digital Models ™ Innovation
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Usability Architecture and Security Vision
(Waspentech © 2023 Aspen Technology, Inc. All rights reserved. 5



Digital Models

Operate

Digital models predict,
analyze and represent a
physical asset

Scale-up faster.
Automate engineering.

Optimize.

@aspen’[ech © 2023 Aspen Technology, Inc. All rights reserved. 6



Artificial Intelligence (Al)

Use-cases for Al in
energy are maturing.

Data Insights Domain Expertise
Data Management, Al/ML, Engineering Fundamentals
Advanced Analytics Industry Experience
Today Al can act as a value
add to enhance “first- U X Industrial Al
prInCIp|ES” mOdE|S. /// L ) l Insights | Guidance | Automation
e k!
A ﬁ,r 4 e
Spegd gnd insight in ¥ \\1 LE 1 13 P
navigating compIeX|ty. L =S 1" R 8 S Rt
Expert advisor for better
operating decisions.
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Innovation

Rapid digital innovation
is required.

12 companies
collaborated on this
carbon emissions
management solution.

Collaboration between
diverse people and
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Enterprise Emissions Overview

Year-to-Date CO2 Emissions [kton] Monthly Economics Overview for 02-2023 [M€]

Total Quantity Scenario

Planned 783
Current 878 0.31 11.05
c vs Plas CNS-PRG 1.81 -1.64
o o T SS0% 1150 TN 30U S0% S0 80% 1250%

@ Total Emissions
1002 Emission Year to Date i kione

YearEnd Forecast 5857 '~

(@) Export Scope 1 Emissions

1CO: Emission Year to Date in Tonnes

Over

Monthly CO2 Emissions for 02-2023 [kton]

Planned 330
Current 336
Gurrent vs Planned Total E

o sox 75% 100%

Enterprise Details
@) indirect Scope 2 Emissions

1CO: Emission Year to Date in Tonnes

Planned ..

Current  na.

@ Green Fuel Emissions

1C0: Emiasion Year to Date n Tonnea

ouv
oMV

Dow

Monthly CO2 Emissions by Plant for 02-2023 [kton]

Carbon Tax (CNS-BDG)

Actual versus Budget Cost Year to Date in ME

Total  Quantity

Current 2710 526

Carbon Tax (CNS-PRG)

Actual versus Program Cost Year to Dateiin

>

companies will lead to T SR e wmemr ol T
more and better ideas.
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Usability

Energy Systems are highly
complex.

So is the digital software.

In the future it must be
delightful to use.

Empower the next
generation of users to
solve the hard energy
challenges.
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Architecture

Visualization Cloud Partners

Architectures can be
technical but also E e ,
conceptual. | | | | |

and Contextualization

They are important to make 7 £ R O
digitalization part of an s 8 B E & S s =
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- — ( PLANNING —‘

Adopt apps seamlessly. P E:
;Zt - =" SCHEDULING
Ease of evolution. W T

N — DYNAMIC OPTIMIZATION

Constantly harden
cybersecurity.
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Vision

Digitalization must always
focus on value created.

Rapid digital Innovation is
most effective when
driving towards a vision
and target.

Self-learning Self-adapting

The Path to Greater Operational Autonomy

The Self-Optimizing Asset

future stat
stainabi

Self-sustaining
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Artificial Intelligence
Digital Models (Al) Innovation

The Self-Optimizing Asset

A - @ o

Usability Architecture and Security Vision
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The Journey to Operational Excellence

1 p 3
MANUAL PROCESS ISOLATED DIGITAL MULTI-ASSET THE SMART
IMPROVEMENT IMPROVEMENT OPTIMIZATION ENTERPRISE
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