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Group presentation




ABB is a leading global technology

company that energizes the

Employees Countries Revenues
~105,000 ~100 ~$29 bn

transformation of society and industry to
achieve a more productive,

sustainable future.

By connecting software to its
Americas B - _‘, electrification, motion, process

.- > automation and robotics & discrete
automation portfolio, ABB pushes
the boundaries of technology to drive

performance to new levels.




Our Business Areas

— Electrification
— Motion

— Process Automation

— Robotics & Discrete
Automation




Our business areas

Robotics &

Electrification Process Automation Discrete Automation

Machine Automation




R&D facts & figures

4.7% of revenues spent on R&D and digital

7000+ Scientists and Technologists which
>60% focused on digitalization

11 countries with major R&D Centers

>100 University collaborations
>25,000 active patents to secure IP

Start-up engagement direct or via our
own ATV & Synerleap

>15 strategic Partnership




Corporate Research
Fueling tomorrow’s innovation
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Bangalore

Shanghai

~300 highly qualified scientists and engineers

7 corporate research and technology centers around
the world

Business aligned research with 7 core technologies
>200 technology projects and pre-studies
>200 FFs and >200 publications



Technology Areas
of common interest within the ABB group
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Multiphysics Mechatronics Power Electronics
Merging physical properties with Intelligent and complex products: Conversion and control of electrical
digital transformation mechanic- electric-electronic- power in different applications.

software-sensing- control
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Connected Systems Sensing Switching Software &Control
Simple access and use of seamless Extract information, create solutions Safe and controllable devices Efficiently engineered, user-
and standardized information as transform real-world parameters into (switches and breakers) at system friendly, optimal, intelligent and

well as systems. valuable information level. sustainable solutions.



ABB Research, Sweden

Research and Technology for the future

Facts Sverige

— Located in Vasteras

— Established 1916

— 90 Co-Workers (35 nationalities)
— 60% PhD researchers

W

— 10 Associate professors/affiliated faculty
— Intense Lab infrastructure
— Hosting SynerLeap
— University collaborations
¢ KTH, Chalmers, LiU, MDU,, ...
* Imperial College, Aalto, ETH....






Industrial transformation’s new imperative

Digitalization and sustainability -> Autonomy




Survey

How can industry transform to
do better?

To explore the evolution of digital
transformation and sustainability
strategies, ABB commissioned a
global research study that asked over

700 key decision-makers across 12
industrial segments how their
businesses will address these issues.

This was supplemented by in-depth Billions Of better deCiSions

interviews with subject matter

experts in these areas. As it confronts climate change, the world needs industry to be at its very

best, balancing the needs of the economy and the environment to create a
future that works for all. The Industrial Internet of Things (1oT) will play a key
role in striking this balance, delivering the infrastructure, innovation and
intelligence to unlock new sources of productivity and efficiency and enable a
low-carbon society.



Billions of better decisions
Survey methodology

765

respondents were comprised of
executives, vice presidents, directors,
and senior managers with operational
knowledge of Industrial loT

77%
23% primary decision-makers

secondary decision-makers

SI |de 14 Billions of better decisions — ABB Ability™ (global.abb)

The respondents came from a broad range of industries,
with the largest share coming from discrete
manufacturing, including automotive production.
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Billions of better decisions
The state of the Industrial loT

85%

are now adopting Industrial loT

initiatives.
14%

/
1 0

Not started yet

Slide 15

Self-declared Industrial loT maturity

ot started 1.00%

ust getting started 14.00%

Mature 34.00%

Beginning to scale 51.00%
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Main drivers

70

94% “

of respondents agree the s0
Industrial IoT “enables
better decisions, improving
overall sustainability”

. all . China . usa . Europe

40

30

72% m

said they are “somewhat”

or “significantly increasing

spending on Industrial loT”
due to sustainability

10




Technologies for improving sustainability

Top sustainability

drivers
* Future competitiveness =0
* Efficiency

* Brand reputation

£D
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Key Insight .

The top 3 benefits of 13 13 13
Industrial loT for 10 10 10

sustainability are...

operational efficiency, -

safety, and optimizing
energy and resource

consumption. & & L
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Knowing more, doing better -

96%

of decision-makers say
digitalization is “essential
to sustainability”

S7

trillion

Projected global spending
on digital transformation
from 2020 to 2023

Key Insight

Digitalization and sustainability are two of the biggest
drivers of change across industries today.

Digital
outcomes
Efficiency

Sustainability
outcomes

Emissions

Industrial
loT

Productivity Compliance

Cost savings Safety

Innovation

Transparency

Speed Engagement



The transition to autonomous systems in industry
Value proposition of autonomy

s
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Handle increasing complexity of
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@

Lot size one production

a

Higher productivity / yield and
increased quality

CO:

Lower cost and energy
consumption

000
D

Improved worker health &
amplify human potential

Bring out and accelerate new
innovations

Enable new business models
and value propositions

&

Opportunities currently not
imagined at all



Industrial lIoT technologies

Cloud computing
S
S
Location
\-._.-/ Intelligence

Additive

Shmulation and visualization
{incl. digital twin, AR/VR
and machine vision)

L] Cellular and short
range connactivity

. Advanced analytics .
{incl. Al and ML)

L] Lﬁ_[- .

Edge computing

7\

Fleet Management Predictive Maintenance Energy Management

manufacturing

Autonomous Industry

o o
Level 0 CD xﬂ — 9 Humans: in complete control
2 = Humans: specifying set-points
Level1 (D wl) —
Assistance with or control of subtasks.

Humans: specifying intent

. &5
Level 2 @ —_—
Z @ ﬂ {&[ﬂ Occasional autonomy

Automation system monitors the
environment.

Prerequisite: legal, ethical aspects.

Level 5

Level 4

Level 3 @

https://new.abb.com/news/detail/11164/autonomous-systems

Humans: absent

Autonomous operation

Humans; supervise

System mostly in full contral

Humans: confirm / fallback

Limited autonomy and alerts



R&D focus areas and innovation eco system




ABB and R&D Demands

Motion

Market growth is driven by mega-trends
such as growing population, urbanization
and digitalization

This requires further automation of
industrial processes, energy efficiency
and electric mobility

Electrifications

Electricity demand grows 2x faster than
other energy sources

Digitalization accelerates demand for
intelligent solutions

Robotics & Discrete Manufacturing

Market growth driven by mega-trends of _
individualized consumers, labor shortage,
digitalization and uncertainty

Resulting in need for automation
solutions for increased productivity,
highest flexibility, improved quality and
maximum simplicity

Process Automation

Increasing demand for end-to-end
integrated, connected solutions and
advanced services

Increasing demand for applications to
drive autonomous operations =

-




Digital Powertrain

ABB Research Sweden

Focus Areas

Physical and Digital Powertrain

o

Cloud computing

W W BB e @ «

Transformer

a8

Machine Learning

Computing power

Circuit Breaker Energy Storage Moter Drive

Switching and Systems

Motor/Generator

§5 =

Sensors Connectivity

Mounted Bearings ~ Gear

Conveyor Belt

€l

Pumps

Typical customer applications/loads

&

Propulsion

4

Fans

Robotics

Automation




Public R&D initiatives in Sweden

Relevant to ABB, e.g.

Swedish Electromobility Center

WASP

EU Graphene Flagship

Swedish Electromobility Centre (SEC)
A national COE for R&D of electric and hybrid vehicles & charging infrastructure
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WISE

WASP

Al 8
Largestindividual research program in Sweden ever-

Strategic Areas

Knutand Alice Wallenbergs stiftelse, Universities, Industry
Vision - Excellent research and competence in artificial intelligence,

autonomous systems and software for the benefit of Swedish industry.

Avtanomous
ymame
Software

Facts and Figures

- Launched in 2015

~ Wil continue at least until 2030
~ Funding i total 5,5 bllion SEK

Jr— [—

Thematic Areas

- it Fsenior January 2021
- 40companies engaged inthe program

Aiming to accept 600 PhD students, where of 150 inindustry

- Aiming to establish at least 80 research groups

AVAV/ARS

Program for Advanced Digitalization

Graphene Flagship
European Commission's Future and Emerging Technology Flagships

General Info ABB Engagement
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WISE is a national research program, initiated and financed by the WiSEincludes:
Knut and Alice Wallenberg Foundation

Uision: Basic and need-driven material science for a sustainable world,

Gradating 160 hO

Mission: Perform materials science research at the international forefront to “hudents A 180 postdocs

empower sustainable technologies with positive impact on society and to train *Sclence and technology

future leaders in society, industry, and academia. i
foe

Thematic areas: *Graduate sehool

Guest professor programs.
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Program for Advanced digitalization

WHY—WHAT—HOW
WHY
~ The restof the werld is investing heavily n digial technology and nnovation, and the pace of development. is
accelerating - which means that Sweden risks fafling behind, B ol A rn
- Public irvestment in digialization in Sweden is largely short-term, underfunded and reactive - resuling in sub- e
aptimization and ineficency. -
= i sweden is to maintain and strengehen its internations | competitiveness, 3 large and conerent effort is needed for | Do teon

digital transformation - this requires policy coordination and stakeholder collaboration,

- = 1 e
WHAT HOW ey
~ Accelerate transformation of Swedish industry enabling —  Long-term investment - 10 years or more.
el iienibrcetl WS ol s [E—
goals.

~ Applid resesich sndinnostion

~ Capitalize on new opportunities created by advanced ~ Advanced and open digital infrastructure for test and demo.
digitalzation within all ndusty relevant areas. ~ Skilsupplysndlong e learning g

~ Support and build capabilties for development of the ~ Budget SEK 2 billion per year in full operation, half e L_:;::r;:‘-,aw"w"
components, systems and system-of-systems solutions

public and half private funds. s e sauiions o o

~ Strengthen Sweden's attractiveness for research and

innovation investment
micsson 5 @ saam

NovA Program for avancerad digitalisering
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-S—ustalnable Underground Mining (SUM)

Key transformation of Swedish mining industry

Unigue p artner ship in Swedishindustry Partnership goals Test Mine (SUM) - What, Why, How
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The Swedish R&

D ecosystem

External and internal partnerships — increase the speed of innovation

Industry partners

Academia

Start-Ups

Businesses

Partners in developing innovative
solutions to real-time challenges
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Partners in developing long-term
disruptive technologies

The University of

Nottingham
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Partners in building breakthrough
power and automation technologies

Powered by ABB

" SynerlLeap

Funding Agencies: EU, Energy Agency, Vinnova, KKS, SSF

Close co-operation between core
research and business ensuring
constant customer value creation




Industry has a vision of integrated digital operations that create
better outcomes - with self-managed, self-healing systems powered by Al
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