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- Lead Architect Industry 4.0
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http://mww.bmwi.de/EN/Press/press-releases,did=697920.html
Industry 4.0 was invented in Germany

= Industry 4.0 is one of ten ,Future Projects” of the German Government
= 1000 Mio. € grants

n troll th
controlled by the German INDUSTRIE4.0

= Supervised by Chancellor Angela
Merkel (visited KUKA in 03/15)

Chair
Ministers Altmaier, Karliczek
Representatives of commerce,
trade unions, science

Technical/practical expertise Policy guidance, society, Activities on the market
.. . . decision-making multipliers
= Minister for Economic Affairs & ; . :
. Steering body Strategy group Industrial consortia
Ene rgy Altm aler (companies) (Government, business, and initiatives
* Chaired by business representatives, unions, science) Trblementationon the market:
.. . participation of Economic Affairs and * Chaired by State Secretaries BMWi, BMBF Yact Seds lamblecofa licatioﬁs
[ ] M | n|ster for Ed ucat|0n & Research Ministries = Representatives of steering body ‘ (g p;_NI 4 0)pp
. * Chairs of working groups, other guests/ * Representatives of Federal Chancellery, = .
ResearCh Kal'l ICZGk promoters Interior Ministry

* Representatives of the Lander
* Representatives of associations (BDEW,

™ K U KA IS a m e m ber dination, decision-making and implementation BDL, BITKOM, DIHK, VDA, \/DMA, 2VED Intzrn:‘t'ion?l
. * Representatives of trade union (IG Metall) standardisation
Of th e “ Refe re n Ce * Representatives of science (Fraunhofer) Standardisation bodies
Architecture and Standard-

Agenda setting, political steering, multipliers (e.g. SCI 4.0, DIN, DKE), Consortia
* Security f networked systems

|Zat|0n” Working group ¢ Legal framework

= Work, education and training

H H « Digital business models for Industrie 4.0
(HelanCh MunZ) * Others as required

Working units with technical/practical
expertise; participating ministries: Economic o Labs Network Industrie 4.0
Affairs, Research, Interior, Labour Research Council

Secretariat as service provider
Network coordination, organisation, project management, internal and external communication

Industrial strategy development, technical coor-

Standardization Council 14.0

Source: BMWi, Status: March 2018
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KUKA

KUKA Robotic Product Portfolio

Application-
modules

Controllers

Customer

Services
Software
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d . KUKA

Robots for payloads from 3 to 1.300 kg

" Light Weight Robot (LWR)
Hliwa“ “lisy”
for Human Robot Collaboration (HRC)
= LA “CoBots”
Small robots Middle
»Agilus* Low payload High . Special
payload '9 Highest mechanics
payload payload
»ritan‘
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KUKA Mobhile Products

= Mobile products, machines and tools
are a very important part of
Industry 4.0
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KUKA

Why Industry 4.0? Challenges of the future

People on Earth

(in Billions) INIFA Demographische Entwicklung

Below consuming class
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2) Defined as people with daily disposable income above $10
Source: McKinsey: Urban world: Cities and the rise of the consuming class

= [n 2025 there are ~8 Billion people on earth, >half of them in the ,Consumer-Class”
= People are getting older, in Germany we are getting less

= Consequences for Germany: Keep automated manufacturing in Germany, export
products, export manufacturing technologies and manufacturing know how

= Robots and other machines as assistant systems for humans (Human Robot Coop.)
= Information sources and decision helpers through IT-systems like Smart Devices

vt r
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KUKA

Why Industry 4.0? Countries must Revitalize Manufacturing

30% -+
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505 | On December 16, 2014, President Obama signed the
e~ “Revitalize American Manufacturing Act” into law
0% ———— — —

© O N ¥ © ®
EEEEEE

™~

Quelle: UNData: Gross Value Added Manufacturing/Total Gross Value Added
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Why Industry 4.0? Big Price drop on Industrial Robots =» Full Automation

Index of average robot prices and labor compensation in manufacturing in United States,
1990 = 100%

220 Labor costs
200
180
160
140
120
100
80
60
40,/ Robot prices
1Q90 1995 2000 2005 2010

Source: Economist Intelligence Unit; IMB; Institut flr Arbeitsmarkt- und Berufsforschung;
International Robot Federation; US Social Security data; McKinsey analysis

= Mechanics easily can be copied
= Huge competition, especially in the low price segments
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KUKA

Megatrends Change the World

Globalization Automation Digitalization
= Everything that can be digitized, will be digitized ! “Digitalization”
= Everything that can be connected, will be connected ! “Internet of Things”
= Everything that can be automated, will be automated ! “Industry 4.0”
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KUKA

Everything that can be digitalized, will be digitalized !
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Everything that can be automated, will be automated !

.
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Digitalization

Administrations

M2M World of Connected Services
The Internet of Things

= The IoT is just a -3
subset of i
Digitalization

= Industry 4.0 is
just a subset
of the loT
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Boston | London infogbeechamressarch.com +44 (00845533 1758 wiwwbeechamressarch.com © 2009 Beecham Ressarch L3
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KUKA

Robots & Full Automation create Jobs !

https://ifr.org/ifr-press-releases/news/robot-density-rises-globally

Number of installed industrial robots per 10,000 employees in the manufacturing
industry 2016

Average
world: 74

Japan
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Taiwan
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Republic of
Korea
Singapore
Germany

Sweden
Denmark
United States
Belgium
Netherlands
Canada
Austria
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KUKA

Robots & Full Automation create Jobs !

https://ifr.org/ifr-press-releases/news/robot-density-rises-globally

Number of installed industrial robots per 10,000 employees in the manufacturing
industry 2016
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KUKA

Megatrend: Use instead of own = Everything as a Service

>
%
> m
X

Megatrend

Ownership
Investment

CAPEX
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Example: ,,Pizza as a Service*“

Make your own

Desire: To eat / Mean: Pizza / Goal: To be fed

/ Self Cooking \

,On Premise*

Table, Plates

Drinks

Wood/Electr.

Oven

Heat

Dough

Tomato Sauce

Toppings

Cheese

3

=4
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Jnfrastructure as

/Ready-MeaI Pizza\

a Service (laaS)*

Table, Plates

Drinks

Wood/Electr.

Oven

Heat

L=

Enabler

Pizza-Delivery

~Platform as
a Service (PaaS)*

Table, Plates

Drinks

A=
| &

www.kuka-robotics.com

Telephone as

KUKA

/ “Toni’s“ \

~Software as
a Service (SaaS)“
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Example: ,,Car as a Service*

Buy your own

Desire: Transportation / Mean: Car/ Goal: Final destination

/ Owning a Car \

/ Car Leasing \

/
R/ental Car Car Shamng

KUKA

Taxi Uber

~Software as
a Service (SaaS)”

S

,On Premise* »Infrastructure as »Platform as
a Service (laaS)“ a Service (PaaS)“
o —azaa Brives Bripe
Road Tolls Road Tolls Road Tolls
Fuel Fuel Fuel
Garage | Garage | _
Road Tax Road Tax _
Insurance Insurance _
Renewables Renewables _
Servicing | Servicing | _
Depreciation | Depreciation | | Depreciation |
Finance [ Finance | | Finance |
Car e A e—
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KUKA

New Business Model: ,,Robotic as a Service*

KUKA Cloud

as Enabler

N
/ Owning a Robot \ / Renting a Robot \ / Robotic as a Service

Standby personnel (24/7
Spare parts provision/warehouse

Maintenance services & administration

Usage of spare/repair parts
Preventive maintenance & admin.

Usage of wearing parts

Insurance

Production fluctuations

Depreciation

Depreciation

Financing costs Financing costs

/ K Robot/Asset / K Robot/Asset /

AU
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Megatrend: Software is Eating the World...

"If you went to bed last night as an

e - SOﬂware iS eating the - . industrial company, you're going to
'(" ( g World in all sectors = wake up today as a software and
pd g : ., : analytics company,”
A « In the future every % : ‘ Jeff Immelt, chairman and CEO of GE

company will become a
Mark Andreessen, founder of Netscape & -
renowned VC, 2011 in the WS) software company

Software

Electronics
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KUKA

Megatrend: Software Defined Everything

Tesla-Email vom 25. Oktober 2015

Es ist unser Anspruch, unermudlich an der
Weiterentwicklung des Model S zu arbeiten.
Mit der Softwareversion 7.0 und der
Erweiterung der Autopilot-Funktionen ist uns

= “Software Defined...
= ...Networks” ;
= ...Storage” — IT-Topics
= ...Data Center”

* ...Radio” (SDR) jetzt ein weiterer wichtiger Schritt in diesem
* ...Cars" Bestreben gelungen. Das aktuelle Software-
—_ Update nutzt die einzigartige Kombination
T aus Kameras, Radar, Ultraschallsensoren
T=5Lnm und Daten, um das Model S in der Fahrspur

zu halten, einen Spurwechsel durchzufiuhren
und die Geschwindigkeit an die Verkehrslage
anzupassen.

Am Zielort scant das Model S die Gegend
nach einem freien Parkplatz und fuhrt auf
Ihren Befehl hin den Langsparkvorgang
eigenstandig durch.
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KUKA

Megatrend: Software Defined Machines

. P .

4 Cloud
PLC sm’/ws - SCADA
4 ';+Cloud
—-— :Transport ]_
I N ,A.--f.--_-_---_----_-_------__------_--__- I AU B S N
< OPC-UA+ TSN/5G 'y v
2233333 PREREIIERRERRR)] R \P-I ------------------------------------------- -i/‘

——————————— ’
. &

=8
Industrie 4.0 communication
industrie 4.0 component

Drives [D./
p—— .. -
_ Fieldbus ~ Fieldbus Fieldbus

Deterministic, real-time communication

= All automation devices and machines have their semantic self description in the
Asset Administration Shell using the Industry 4.0 M2M standard OPC UA
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https://www.youtube.com/watch?v=woXfuM6YjM4&feature=youtu.be
Megatrend: AGVs instead of Conveyors, The KUKA Matrix KUKA

Intelligente
Matrix-Produktion =

R
. eI\

https://www.youtube.com/watch?v=0l_vrpc-n2E

Megatrends
KUKA AG | Munz | Page 24 www.kuka-robotics.com


http://www.kuka.biz/

Megatrend: Artificial Intelligence

P>

?\)

https://www.youtube.com/watch?v=Pyb7kBCKxJc
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Megatrend: Artificial Intelligence

1. Data collection
with present images (4X)

https://www.youtube.com/watch?v=WR5WUKXUQ8U&feature=youtu.be
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Megatrend: ,,Platformization® in the Cloud

Examples for Platform-based business:

Apple iTunes, later App Store (“Mother” of all Platforms)

Facebook, Amazon, Ebay, Google, WhatsApp, n
SnapChat, Flickr, Netflix, Spotify, LinkedIn, ... amazon Google

“Shareconomy” and “Prosumers” are based

on platforms o
Uber: Biggest Taxi company without a singlecar UBER

\ e 1. L

. . o . /0\ airbnb
Airbnb: Biggest hotel chain without a single hotel OO0 ™ N
Wikipedia: Biggest library without a single book O W/A
Open Source on Github, etc.: Biggest Software source Code Collection \3

Solar Panels on private houses (Producer + Consumer)

Distributed Ledgers like Blockchain, IOTA, ...

The “Mediators” are getting obsolete, i.e. Currencies without Banks (Bitcoin), Land
Registers, any Administration, Smart Contracts, etc.

Megatrends
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The KUKA Platform

T —=< |

KUKA
proprietary

Open REST APIs

=

KUKA. XPert
Product
Services Resumes

iBase L SAP

Community _/4
Partner Devices

B

Megatrends

KUKA AG | Munz | Page 28 www.kuka-robotics.com


http://www.kuka.biz/

Don’t ask for ROI, ask for ROI!

What is the ROI?
Risk of Ignorance

=

?
|Industrie 4.0
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KUKA

Thank you for your attention!
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