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Germany’s Digital Journey
The Second Wave of Digitalization I

. Strategic Project | 1st Plattform
Federal Minist: nd
L | 3'"5";;:;1,",’;,,W Industrie 4.0 Industrie 4.0 2" Plattform Industrie 4.0

M PLATTFORMMB

B o> Piga = «1INDUSTRIEA4.0

///2 oderal Minis! ral Mini
T‘”E |r‘\|l'l-5rvelc H a4 0 ZV€ I : * Z-gu.ﬂl.m{ "y * r:rﬂ(ecolnlu"m.csmfans
4.0 nd Resoarch nd Ener
STRATEGY . WG 6 and Research a ergy
Innovations for Germany b]_‘t kom

Forschungsunion I ﬁ

oS =% fA\\Lernende
oame 1 A v A - f,_.{\
" | ; Hightech ||| f@ﬁysteme
' _ : Forum St B bty et
imacatech : el o HB. I o Ecnae A - L | i » e | Fadorol Minisioyn

and Energy and Research and Research

NATIONAL ACADEMY OF
Strategic Project Il Strategic Project IlI Platform of Artificial
Agenda CPS Smart Service Welt Autonomous Systems Intelligence

i=acatech

o ) NATIONAL ACADEMY OF
1 | Industry 4.0 — Digitization of Germany’s Economy | April 15t, 2019 SCIENCE AND ENGINEERING




Strategic Projects of the German Government I
Ensure Competitiveness in the Digital Economy
2011 o _ — IT/OT-Convergence
e Industrie 4.0 .
— SmartX, Ad-hoc connectivity, decentral
Rethink production processes and workplaces
2013 Al _ — Business model of the digital economy
= esne  Smart Service Welt _
200 et — Xaas, data driven, platform based
Rethink business models and ecosystems
205 @ — Ubiquity: at home, at work, on the way
017 _ e} Autonome Systeme

— XBots & Artificial Intelligence
Rethink social, legal, and ethical implications
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Strategic Project I: Industry 4.0
Revolutions in the industrial production
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Industrie 4.0

Smart Factory, Service Platforms, and Digital Infrastructures I
E U’»ééﬁ 2 Internet of things combines the idea of a smart
S— ¢ st et factory with the idea of smart products within an
‘ ‘ ‘ m— autonomous system
$ e % = The Smart Factory introduces the internet of things
E%jﬁ?: ) and services into the world of production

1. industrial revolution
follows introduction of
water- and steam-powered

mechanical manufacturing Smart Grids
facilities
nd of Start of Start/ @\ Smart Operators @
Smart Logisties

18th century 20th century Economy

= == 000 .

Smart Factory Society

-

Internet of Things and Services
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Human beings, machines and products communicate
like in a social network

With interfaces to Smart Logistics, Smart Grid etc. the
Smart Factory is part of future smart infrastructures

Smart Factories produce Smart Products
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The Digital Transformation needs a Broad Foundation I
Expanding the Scope of Plattform Industrie 4.0
1INDUSTRIEA4.0
Reference Technology Security of A . :
Architectures, and Application Networked (j International Cooperatlons
Standardization Scenarios Systems
and Norms I
» @ SME Mobilization
Legal Work, Digital
Framework Education Business I
and Training Models in
Industrie 4.0 .
@ Recommendations
Research Council . , e Zax_ STANDARDIZATION
<LL'LNI4.0i5on.,  was® couneiL
- actively supported by 300 stakeholders out of 150 organizations i=acatech
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Orientation in the World of Industrie 4.0
Compass Industrie 4.0 of the Plattform Industrie 4.0 I

vvvvvvvvvvv

-1INDUSTRIE4.0

»
H KMU Implementation

& Cooperation

Orientation

Mittelstand- ®
Digital @ f7R) Mittelstand 4.0

f# Kompetenzzentrum
Saarbriicken

] LABS
4 NETWORK
[ INDUSTRIE 4.0

TESTING Demonstration
& Qualification

1l4.0

COMPASS

- PROFESSIONAL GUIDANCE
- FUNDING OPPORTUNITIES
- TESTING CENTERS
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B
International Cooperation is Reality

Focus so far: Standardization, Reference Models and Testbeds I
;e
USA German-Chinese Intergovernmental Cooperation . Japan
* Action plan: “Shaping innovation together!*
* Industrial Internet Consortium | |+ 3 German-Chinese cooperation strings * Robot Revolution Initiative
« Interoperability: RAMI 4.0 & IIRA - Cooperation in intelligent manufacturing/Industrie 4.0

* |oT Acceleration Consortium

Alignment Report for
Reference Architectural

Y A L A < \ Model for Industrie 4.0/
: i s§§ti';§iﬁ§£?feﬁi;j:‘“"“g SN
|Czech e ' Rl Australia ———
Republic _ { X
. i Iniciati . . * Memorandum of
gﬂ%@g’l oatva _. ' Alliance Industrie du Futur + . '_ Understanding
Piano Nazionale Industria 4.0
...mD '
Source (Images): Plattform Industrie 4.0; -

luzitanija — stock.adobe.com; BMWi/Maurice Weiss
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]
Strategic Project Il: Smart Service Welt I

From Smart Data to Smart Services and New Business Concepts
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B B
How are Smart Services Created? I

In Dynamic Digital Ecosystems on Digital Technology Platforms

$ i ;
OO0 DO OGO O- NN
user experience
o m = g;g;i;;m Basis for the distribution @
‘I T T I T of Smart Services
[ e .’:.ﬂzﬁ;‘;::' @~ B SR From sigDaato (I

IoTPlll!orm Smart Data

&~ .& m Sl & Uee Smart Products @
[@ } ﬁ ’ generate Big Data

Data-centric
disruptive business models

85EE20.B

Media Production Retail Transport Healthcare Flnance

+—— Convergence

— Data-driven platform economy

Source: acatech (2017), Wegweiser Smart Service Welt. ;l;-: aca tECh
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B
The Future of the Business will be Bi-Modal
Symbiosis of Existing and Innovative Technologies & Business Concepts I

Steer your business
= Strategic agility, learning organization, reconfigurable processes
» Cloud-based technology platforms Mode 2

Optimize business Differentiate business

= Efficiency and automation » |[nnovation and agility ’
New digital business models g ‘1

"|= Traditional production methods, Decentral connected autonomous l -
digitally enhanced (smartening) systems & teams

|
= Established business models

\‘

= Value chains Business networks g !

W - Rigid automated processes (RPA) Adaptable processes (Al)

Data as a an independent resource: data richness

i=acatech
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Key Success Factor: Smart Data
Smart Data is a Key Resource for Business Model Innovations I

Manufacturing Healthcare

e “Industrie 4.0” * Personalized medicine * Autonomous driving *  Work flow automation
* Smart factory » Translational medicine » Electric mobility * Connected agricultural
+ Adaptive * Smart healthcare e Smart mobility services robots
manufacturing devices « Intelligent traffic MM * ‘Digital Potato’
G J
Organizational “ Product “ Service “ Process
Innovation Innovation Innovation Innovation
Source: adapted from Otto (2018); *Image source: Nationaler IT-Gipfel. y
i=acatech
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Strategic Project lll: Autonomous Systems
Economic and Societal Potentials of the Digital Transformation I
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New Questions: “Autonomous Systems”

Strategic Project Il (2015 — 2017)

Opportunities &

isacatech

Hightech |ii
Forum

Environments

AS in Hostile 5% ’

Industrial
Production

FACHFORUM
AUTONOME
SYSTEME

Challengesin Terms
of Implementation

Road & Rail
Transport

Use Cases

~

Technological
Enablers

v
Societal Challenges &

Regulatory Framework

v

Recommendations

New societal, legal and ethical challenges

Germany: Platform Learning Systems @ Lernende
established in 2017 2 Systeme

GERMANY'S PLATFORM FOR ARTIFICIAL INTELLIGENCE]
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Basic Principles of Autonomous Systems I

@ Environment Self Implicit

Model Model Knowledge

(Constructed)
Perception

Explicit
Knowledge

Sensors

Responsible
Actions

Environment Model: recognize the situative context, available resources (time)  Self Model: own limit of performance, available resources (energy)

i=acatech
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Autonomous Systems in Industrie 4.0
Collaboration in Hybrid Teams I

= Hybrid teams:

— Humans (supported by
augmented reality)

— Autonomous robots and softbots
as partners

= Joint problem solving:
— Work sharing according to specific
capabilities
= Self-reorganization:
— In case of unexpected incidents

— Robots have to adapt to human‘s behavior

| |
Source: Wahlster (2017): Kiinstliche Intelligenz als Grundlage autonomer Systeme ||; - acatECh
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Alis Key Technology of the 4" Industrial Revolution

Economic Competitiveness Quality of Environment Quality of Life

» |ndividual products under the = Energy- and resource-

conditions of mass production efficiency (up to -50%)
» Increased productivity and = Circular Economy:
agility: minimize time to market Increased sustainability
» Value generating processes = ‘Urban production’:
are optimized to customer Closer to employees’ homes

demand in real-time @

‘Better Work’: Work-life-
balance and appeal of work

Social Inclusion,
supported by autonomous
systems

Enhancement in safety

— Al has a potential to double annual economic growth rates*

*Source: Accenture (2016), Why Artificial Intelligence is the Future of Growth.
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]
New Ways of Work I

Digitizing Innovations and their Impact on Tomorrow’s Working Live
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Promise to Employees: Quality Education & Better Work

Agile working Lifelong learning

Quality

= Flexible working time of Life = Tailored to individual needs
» |ndividual skills management = On-the-job / on-demand

= |nnovative workplace design = Digital tools (e.g. MOOCSs)
= Design thinking / scrum = Al-based mentoring

= Human-machine-interaction = Nanodegrees

= Joint responsibility

Centric

— Ambidextrous structures — Life-long employability

i=acatech
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Central Action Fields of the Transformation

HR 4.0
Sustainable Professional
Work Development and
Organization Learning on the Job
» Workplaces that » Re- and up-skilling —
promote creativity on-the-job
* New working styles * Individualization,
« Fostering flexibility and self-determination
teamwork * Excellence in

knowledge transfer

Management

of
Ambidexterity

» One organization — two
operating systems

* Avoiding the digital
divide

* Empowering
management

No one-size-fits-all-solution = Transformation requires experiments
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Key Success Factor Cultural Change
Shaping the Future of Work — Together!

Transformation must be shaped in a way that benefits
businesses and employees in equal measure (win-win)

= Agility — helping companies to adapt faster
and increasing flexibility for employees

= Lifelong learning — boosting companies’ productivity
and innovativeness and enhancing employees’ ability
to perform their duties and employability

= [nnovation-oriented co-determination — reconciling
companies’ need for adaptability with
employees’ interests
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]
acatech Initiatives
Scientific and Industrial Experts Supporting the Digital Transformation I

i=acatech
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]
The Digital Transformation requires a Broad Foundation
Germany’s Platform for Artificial Intelligence I

[ Steering Committee J f:—?\>
2/ Systeme
: ’ g GERMANY'S PLATFORM FOR ARTIFICIAL INTELLIGENCE
Technological Enablers and Data Science o
L S L_ISmS—m——————————. =
Q oy
Moahility Health Hostile- Q % Federal Ministry
B2 Future of Work and Human-Machine Interaction and Care, to-Life = of Education
- Intelligent Medical Environ- p= and Research
Transport Technology, ments -
: : : . Systems Care o
IT Security, Privacy, Legal and Ethical Framework )
— = started in January 2018
Business Madel Innovations " Managing Office: acatech
R RRRRRRRRRRRRRRRRRRRRRRRRBRRBRBRBRRE=SSSSESSSSZDZZ=. ——

s acatech
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Building Blocks for Transforming the Mobility Sector...
acatech’s Activities I

(T _ =
ErllNeue D Neue 6‘. //

| autoMobilitat

L | autoMobititat| o  PLATIFORM | | W &’“\\/j
Automatization Electrification

= Intelligent = Increaseinroad/ = Mobilit-as-a- - [REY Il @ &l " Enabling an
Controlling of the traffic safety Service (MaaS) mtlggr:f[\ted ) efﬂmfe_nt dl
: - climate - eco-frien
traffic flow _ » Easier accessto = Mobility- and - energy - sustainable)z/
(Smart Traff'c) mobility Vehicle-on- - mobility and - flexible & secure
" The vehicle as = Enhancing the Demand - resource - affordable and
node in the quality of life = Platform-based strategy - resilient
Internet (time) mobility high-quality
(Smart Car) mobility
Circular

+Sustainability: cross-cutting issue sustainability =~ ESYS Economy
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Promise to Society: Sustainable Circular Economy N N
Circular Economy Initiative started in March 2019 I

0 : DESIGN
................. ..
O ér} @ cradle-to-cradle products

\ I
BUY materials that RAW MATERIALS RECYCLE/ = @ 5 which are reusable or if
=

are regenerative e NEW INPUT needed can be recycled

(]
or recycled DESICH

Leverage

COLLECT Industrie 4.0,
. .................... - - .
AND RECYCLE Digital TW|_n &
to reduce waste of Smart Services BEEtAlBE @ MAKEth?dUCtIS .

- minimi i ® as waste-free, local an
o e for circular PRODUCE resource-efficient as possible
need for end-of-life pI‘OdUCtS &

production

Monitor USE for life-extension and . o SELL access, leasing
improved design; create user DISTRIBUTE o O' Sharing products,

transparency on product genealogy' reduce transport
=acatech

Source: adapted from BCG, 2018, THE NEW BIG CIRCLE.
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