IFR

International
Federation of

Febelics

Welcome to the presentation of

World Robotics 2024

¥ #WorldRobotics



The Speakers

Marina Bill
IFR President

Global Head Marketing
& Sales, ABB Robotics

Dr. Christopher Muller
Director Statistical Dpit.

International Federation
of Robotics

IFR
International
Federation of

Rebelics

Dr. Werner Kraus Dr. Susanne Bieller
Chair IFR Service Robot General Secretary
Group

Head of Research International Federation
Divison Automation & of Robotics

Robotics, Fraunhofer

IPA



IFR

International Federation of Robotics

Federation of

Rebelics

Professional non-profit organization
Established in 1987

Over 3000 organizations represented

About 90 members ./il "

= National robotics associations, R&D
institutes, Robotics Industry Voice of the

. . isti R ics |
robot suppliers, integrators Statistics obotics Industry

world authority on robotics worldwide promotion
industry statistics of robotics

Communication and networking platform
Member-driven
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IFR

What is a robot — and what is not?

Federation of

Rebelics

[ - ( = “Robot” defined by International Standards Organization ISO

= No robots:

© software (“bots”, Al, Robotic Process Automation-RPA)
© remote-controlled drones, UAV, UGV, UUV

o © voice assistants

SRy © autonomous cars

© ATMs, smart washing machines, etc.
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Industrial robots

Service, mobile and medical robots

Source: Epson

Source: Staubli

World Robotics 2024 | September 2024




Presentation o
orld Robotics 2024

World Robotics 2024 | September 2024

IFR
International
Federation of

Febelics

World

Industrial Robots
2024

Statistics, Market Analysis, Forecasts and Case Studies
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Industrial robots - top findings

staristical

World

Industrial Robots

Statistics, Market Analysis, Forecasts and Case Studies
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Federation of

Rebelics

2023: Second highest installation count in history

= Annual installations exceeded 500,000 units for the third
consecutive year.

New robots
= 541,000 units (-2%)
= CAGR 2018-2023: +5%

Robot stock
= 4.3 million units (+10%)
= CAGR 2018-2023: +12%



More than 4 million industrial robots

Federation of

operating around the world Reporics:

Operational stock of industrial robots - World

1,000 units +10%
i . i

1,332

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Source: World Robotics 2024
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Annual installations exceeded 500,000

Federation of

units for the third consecutive yea Reverics:

Annual installations of industrial robots - World

1,000 units
||lii|| ||ii|| “Ilil\ ||“‘\ “IIII\

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Source: World Robotics 2024

2%
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Automotive main customer due to weak demand from electronics

Annual installations of industrial robots by customer industry- World Repolics
1,000 units

Automotive -0%

Electrical/electronics 157 -20%

Metal and machinery +16%

Plastic and chemical 5%

products

Food -3%
All others
Unspecified

102
2023 ®m2022 m2021 Source: World Robotics 2024
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IFR

General industries are growing their market

Shares of majors industries in 2013

Annual installations of industrial robots: automotive and
electronics vs. general industry - 2013 - World

General Electrical/
industry electronics
46,79 36,158
31% 24%

Automotive
69,388
45%

Source: International Federation of Robotics
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Federation of

Rebelics

Shares of majors industries in 2023

Annual installations of industrial robots: automotive and
electronics vs. general industry - 2023 - World

Electrical/
electronics
General 125’0804
industry 28%
188,756
42%
Automotive
135,461
30%

Source: International Federation of Robotics

12



Handling by far the largest application

Annual installations of industrial robots by application- World

1,000 units
280
Handling +5%,
Welding +5%
94
Assembling -22%
Cleanroom -11%
Dispensing -41%
6
Processing | 6 +1%
7
Al =0
- 68
others/unspecified 77
m2023 w2022 m2021 Source: World Robotics 2024
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Collaborative robot installations declining for the first time

Collaborative and traditional industrial robots
'000 units

2017

2018

2019

2020

2021 484 42

2022* 495 58

2023 484 57 2%

—
—

m Traditional industrial robots m Collaborative robots

*revised Source: International Federation of Robotics
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; _ IFR
Collaborative robots share remains at 10% International

Federation of
Shares of collaborative vs. traditional industrial robots Rebelics

2023

Collaborative
robots
10%

Traditional
industrial robots
90%

Source: International Federation of Robotics

World Robotics 2024 | September 2024 15




Growth in Europe

Annual installations per region

Annual installations of industrial robots
('000 of units)

385 404 382
B 274
74 82 85 92
L L 9 3 1 °

2019 2020 2021 2022 2023

m Asia/Australia m Europe . ) .
= The Americas Source: International Federation of Robotics
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Shares of regions

Annual installations of industrial robots - 2023
('000 of units)

Asia/Australia
72%

Source: International Federation of Robotics
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— IFR
China installs every other robot International
Federation of

Annual installations of industrial robots Rebelics

15 largest markets 2023 . .
J __—31% in China

China I, 276.3 -5%
Japan I 461 -9%
United States [N 376 -5% - 79% in the
Rep. of Korea I 314 1% top 5 markets
Germany I 284 +7%
Italy Wl 104 -9% B
India [l 8.5 +59%
France ] 6.4 -13%
Mexico [} 58 -3%
Spain B 5.1 +31%
Turkiye N 44 +15%
Chinese Taipei | 44 -43%
Canada JJ 4.3 +37%
United Kingdom [ 3.8 +51%
Thailand [} 36 +9%

'000 of units
Source: World Robotics 2024
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IFR

Growth in China comparable to global growth international
Rerelics

Share of Chinese suppliers at 47% Electronics main customer industry in China

Annual installations of industrial robots - China Annual installations of industrial robots by customer industry - China

1,000 units 1,000 units
-5%
290 276 Electrical/electronics 100
275
Automotive
g9 106
131 .
176 Metal and machinery
156 155
35 14 Plastic and chemical
roducts
97 ., 5 P
57 69 27 Food
20
th B
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Unspecified
= Foreign suppliers Chinese suppliers Source: World Robotics 2023 m2023 mW2022 w2021 Source: World Robotics 2024
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Japan seeking new impetus

Federation of

Rebelics

Installations level out at 46 thousand units Electronics and automotive industry decline

Annual installations of industrial robots by customer industry - Japan
1,000 units

Annual installations of industrial robots - Japan
1,000 units

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Source: World Robotics 2024 E2023 E2022 E2021 Source: World Robotics 2024

15

Electrical/electronics 18

Automotive

Metal and machinery

Plastic and chemical
products

Food

All others

Unspecified
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US installations remain high

United States: Third highest level ever recorded

Annual installations of industrial robots - United States

1,000 units

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Source: World Robotics 2024
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US Automotive Industry installs fewer robots

Annual installations of industrial robots by customer industrynited States
1,000 units

12

Automotive 15

Metal and machinery

Electrical/electronics

Plastic and chemical
products

Food
All others

Unspecified

m2023 m2022 m2021

Source: World Robotics 2024

20



IFR

Korea: moving sideways

Federation of

Rebelics

Korean robot demand moving sideways Korean electronics industry down 9%

Annual installations of industrial robots - Rep. of Korea Annual installations of industrial robots by customer industry - Rep. of Korea
1,000 units units
Other
Electrical/electronics 13,438
1% Automotive
Electronic
components/devices
Metal and machinery
Food
Plastic and chemical
products
All others
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Unspecified
Source: World Robotics 2024 m2023 m2022 m2021 Source: World Robotics 2024
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Germany: Automotive back on growth trac

Federation of

Rebelics

Germany growing Growth in automotive and in metal/machinery

Annual installations of industrial robots - Germany Annual installations of industrial robots by customer industry - Germany

units +7% units
: 9,190
9,167
. 4,916
Metal and machinery 4,234
3,522
20,074 Plastic and chemical 1,3?6%, 5
18,297 products 2057
. . 1,746
Electrical/electronics 1,543
1,377
418
Food 446
568
2,114
All others - 2,086
2,100
8,139
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 7,124
Source: World Robotics 2024 E2023 E2022 mE2021 Source: World Robotics 2024
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Trends and Forecast
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Sideways movement for 2024 expected ::tRernationaI

Federation of

Rebelics

Annual installations of industrial robots 2018 -2023 and 2024*-2027*

+4% P-2-

-2% -0%
575
‘l“‘ ““\ “]‘\ ‘|||| ‘|||| ‘||I\ ‘||I\

2018 2019 2020 2021 2022 2023 2024* 2025* 2026* 2027*

'000 of units

*forecast Source: World Robotics 2024
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Annual installations of industrial robots 2022 -2023 and 2024*-2027* Repolics
+4% —p
o 433

404

'000 of units

2022 2023 2024* 2025* 2026* 2027

*forecast m Asia/Australia ®Europe ® The Americas Source: World Robotics 2024
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IFR

Short-term market determinants

Federation of

Rebelics

Various headwinds retain investments

Expected rebound of demand from the electronics
industry

Global economic growth expected to stabilize

= Decrease of order intake seems to have bottomed out*

*IFR Quarterly Survey: Growth rate of order intake in currency units compared to same period last year.

World Robotics 2024 | September 2024 27




TOP 5 Global Robotics Trends in 2024

Federation of

Rebelics

Al AND COBOTS IN

MACHINE NEW DIGITAL TWIN HUMANOIDS
MANIPULATORS

MOBILE
LEARNING APPLICATIONS

CAR
\ <

A
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IFR

Technological trends

Federation of

Rebelics

= Mobile manipulators offer new use cases, whenever
transportation and handling tasks need to be jointly
automated end-to-end in one device

= Research & development of humanoid robots will yield
new technological capabilities

= Improvements in marketable artificial intelligence
solutions at an incredible pace

Image: PAL Robotics
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Market trends rrmatons

Rebelics

= Labor scarcity in many developed
economies is driving the demand for
automation

= Reconsideration of supply chains and
closeness to customers

= Small and medium sized enterprizes
(SMEs) need easy access to automation

= https://go4robotics.com/

World Robotics 2024 | September 2024 30



https://go4robotics.com/

srafistical

World

Service Robots
2 o 2 4 incl. Mobile and Medical Robots

-

B - 4

Statistics, Market Analysis and Case $
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2023: Continuous growth*

New professional service robots (incl. AMRSs)
= 205,000 units (+30%)

New medical robots
= 6,200 units (+36%)

New consumer service robots

= 4.1 million units (+1%)

*All numbers based on a sample of 298 companies.

Data is not projected to the whole industry.

Sample composition varies each year.

Compiling or comparing data from different survey waves is strongly discouraged.

IFR
International
Federation of

Rebelics

3il



Top 5 appllcatlon areas for professional

Federation of

Rebelics

20.0k robots
+21%

Agriculture

54.4k robots
+31%

12.0k robots

ﬁ +4%
Hospitality & Professional
(<!>) HOH
113k robots

Cleaning
+35% Transportation Medical & +36%
& Logistics Healthcare

6.2k robots




IFR

Number of manufacturers by application

Federation of

Rebelics
Number of servicerobotproducersby applicationgroup and region of origin
316
126 109
83 76 82 71
— p— z i —
—
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m Europe m The Americas m Asia Source: International Federation of Robotics
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Top 10 countries for service robots

Federation of

Rebelics

Professional,consumeruse and medical robot manufacturersby country of origin

107
83 67
50 47
H Bl mm & =

United States China Germany Japan France South Korea Canada Switzerland United Netherlands
Kingdom

m Total professional use m Total consumer use  m Total medical use Source: International Federation of Robotics
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IFR

Focus: Truck loading and unloading in

Federation of

transportation Roretics

= Driver: massive shortage of staff

= Advantages: Reduce manual labor and
minimize loading/unloading time

= Technical solutions: autonomous robotic
forklifts or mobile manipulators, combined
solutions with conveyer belts

= Major challenges: new application, varying
complexity of tasks

Image: Pickle Robot

*indoor environments without public traffic
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IFR

Focus: Transportation in outdoor eratoral
environments without public traffic Reoveorics:

= Drivers:
= shortage of workers

= need for seamless integration of indoor and
outdoor intralogistics

= Major challenges:

= dynamic and unpredictable outdoor
environments

= difficult weather conditions

= uneven ground, irregular surface conditions like
gravel

= obstacles, fewer landmarks

Image: Capra Robotics
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Technological advances, e.g. in generative Al, improve robot
performance and applicability

Demographic change: scarcity of labor is driving robot demand

Need for further standards, e.g. on safety

Excellent long-term prospects

Image: Neura Robotics

~ )
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IFR

Humanoid robots: Interqisional
impact on industrial and service robots?!

Rebelics

Images: Fourier, 1X, Agility, Apptronik, Neura

Robotics , PAL Robotics

Image: Epson
Image: Staubli

—
technology boMlogybo)
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Thank you for your attention.

IFR International Federation of Robotics
c/o VDMA Robotics + Automation Y  +4969 6603 1502
60528 Frankfurt Main, Germany =<

secretariat@ifr.org

https://ifr.org/

> https://www.youtube.com/c/IFRInternationalFederationofRobotics

IN https://www.linkedin.com/company/international-federation-of-robotics/
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