Business
Design
Engineering

O
.

The digital transformation of SMEs —

challenges and opportunities

Hochschule Pforzheim

a8 ‘; al \ ‘fy i
( ‘ . 1\
Prof. Dr. Bernhard Kélmel - =

I \
b 11 il lli
‘ [ I l
2 ! ”HI rhli\' “ll. | \”\ I
WL

I




Bernhard Koélmel

 KIT —Industrial Engineering & Software
Engineering
e Silicon Valley Start-up Initiative
 Own companies (VR/AR, Al, ...)
e FZI Karlsruhe
e Technology Transfer

* Business Process Management
e Semantic Web/Al

* > 10 vyears Executive Management
Software Company

* Pforzheim University
* |0S3

 Transfer Management
* Quality Management
Supervisory Boards High-tech

companies

/
{

Rapporteur, Evaluator & Reviewer European
Programmes (> 100 appointments)
Rapporteur & Reviewer KIC

Coordination & project participation > 50
European projects and 30 German projects
Scientific Coordinator of regional transfer

programmes
e Digital Black Forrest
* Al Competence Center
e Digital Hub
e Lifelong-learning

SME 4.0 Competence Center Stuttgart

Scientific coordination Metropolitan Region j
Stuttgart

Coordinator Smart City Initiative




Relevant technologies in a
@ INTERNET

totally connected world fonics
. SOCIAL * FULL BRAIN SIMULATION
* REGENERATIVE MEDICINE
¢ EXOSKELETONS
. M O B I L E © BRAIN-TO-BRAIN COMMUNICATION
& GEOENGINEERING
. CLOUD & LAB GROWN MEAT
& SOLAR POWER SATELLITES
. B I G DATA & WIRELESS POWER TRANSMISSION
& BRAIN-COMPUTER INTERFACE
1 3D PRINTING ¢ FLYING cARs
& ARTIFICIAL PHOTOSYNTHESIS
‘ RENEWABLE ENERGY & REUSABLE ROCKETS
g AQUAPONICS
SOCIET Y INTERNET OF THINGS BIOMETRIC SENSORS
SCIENCE — HYPERLOOP
. ) COGNITIVE SYSTEMS 4D PRINTING
VISIBLE LIGHT COMMUNICATIONS

DRONES BIOELECTRONICS
BIOPHOTONICS
PHOTONICS

SYNTHETIC BIOLOGY

AUGMENTED REALITY
TECHNOLOGY

GENOMICS
GENETIC ENGINEERING

ADVANCED MATERIALS
QUANTUM COMPUTING
ENERGY STORAGE

VIRTUAL REALITY

BLOCKCHAIN

ROBOTICS

NANOTECH

VERTICAL FARMING
PRECISION AGRICULTURE


https://frankdiana.wordpress.com/2014/10/16/the-smart-city/

RADICAL LIFE EXTENSION
HUMAN 2.0
SUPER Al

SPACE COLONIZATION
DE-EXTINCTION
POST-CAPITALISM
DEMOCRACY 2.0

MONEY 2.0

WORK 2.0

AUTOMATED SOCIETY

CYBORG SOCIETY

GENERAL Al

FULL DECENTRALIZATION

ECONOMY

GLOBALIZATION 3.0

POL INSTITUTION 2.0
EMPOWERMENT ECONOMY
SCIENCE REPUBLIC 2.0
TRANSPORT 2.0
FUTURE , ETHICS LOGISTICS INTERNET
o AUTONOMOUS VEHICLES
IENT SCENARIOS BLURRED REALITY

FOOD 2.0 e
MAKER ECONOMY . -
ENERGY INTERNET
HEALTHY LIFE EXTENSION
CIRCULAR ECONOMY

NEXT GENERATION EDUCATION
AUTONOMOUS WEAPONS

CYBERWAR

TECHNOLOGY

NARROW Al @
SMART GRID @
CONNECTED CAR @ SPORTS 2.0 SN

SMART HOMES ‘ _ _ SHARING ECONOMY
SMART CITIE ONNECTED HEALTH




MILLENNIAL FOCUS ON PURPOSE

SHIFTING VIEWS OF RETIREMENT ELDER CARE

OWNERSHIP TO ACCESS
INCREASED LIFESPANS
RE-SKILLING SOCIETY  TRraDE
DECLINING MIDDLE CLASS

ECRRs e GLOBALIZATION
RESOURCE SCARCITY

NATURAL DISASTERS

TECHNOLOGICAL UNEMPLOYMENT

e CRRCE KEE THE RISE OF ALTERNATIVE LIVING

THE CHANGING NOTION OF WORK MARRIED LATER

FIVE GENERATIONS OF WORKERS URBANIZATION

SOCIETAL FACTORS SUICIDE RATE POVERTY POWER TO THE INDIVIDUAL

SCIENCE VIOLENCE FALL IN WORKING AGE POPULATION
DECLINE IN FERTILITY RATES TERRORISM

IMMIGRATION
GENERATION Z RACISM

RISING ENERGY DEMAND

GENERATIONAL DIFFERENCES
DISABILITY

AGING POPULATION ABUNDANCE
EMERGING MIDDLE CLASS GLOBAL INEQUALITY

REVERSE BRAIN DRAIN

RISE OF THE CROWD NATIONALISM

POPULATION GROWTH

CLIMATE CHANGE
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Foxconn the carmaker? Disruption o

in the era of electric vehicles

Disruptions and Failures
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We are reaching a new crossroads in industrial history.

The company that has been making Apple iPhones for mor
than a decade is ready to make cars. The arrival of electric
vehicles is transforming their inner workings and is creati
newfound unification between the auto and electronic i

Hype Cycle for Emerging Technologies, 2021
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New era: Platform economy

l Personal Computer

eference Design  Adoption
lar Solutions
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Future-Proof

The company’s/stakeholder’s/region’s capacity for
change (CCY) must be at least as great as the
rate of change of the market (CRM).

T CCt2 CRM
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Future-Proof

Today

,Outwards / Customers*

Increase customer
satisfaction
Design prices

Improve organization
Reduce costs

* Develop new
business field

« Shaping customer

benefits
* New business
models

» Creating future
structure

» Setting up the "New
World”

»Internal / Processes“

Future




Future-Proof

Future Market

»,0ld World"




JOBS TO BE DONE THEORIE

What is possible
in the future?
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What do the
stakeholders/customers
really want?

insiitute

Ideen &
Erkenntnisse

Which horizon are

we working on?

/
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Wha.1t offer do Yve - 4.
derive from this? e @ ~
léécﬂ kb‘“‘*l
In which iterations do we g <
reach the goal? S @]/
Testen
&
- \ \
Protot Umsetzen &
ro o&ypen Optimieren
Hypothesen @
Is the offer j
technically/organisationally/... feasible? 8 g j)

economically sensible?
attractive for customers?




Linear vs. Exponential ...

Linear vs. Exponental
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Future Readiness

Technology

Talent

Processes

Data

Stable

Foundational

Efficient
Automated

Predictive
Insights-driven

Future-ready
Intelligent

Foundational tools
and technologies

Robotic automation
with workflow capabilities

Transformational
value

Advanced data science

Profitability gains =58pp* i
Efficiency gains=18.8%*

Al, cloud and
blockchain enabled

Human-only workforce

Machines augment
humans for
select processes

Machines augment
humans for
majority of processes

Knowledge workers focusing
on judgment-based work.
Agile workforce at scale

Non standardised
and fragmented

Industry and function
leading practices
applied selectively

Industry and function
leading practices
applied widely

End-to-end digitised and
transformed processes

Siloed or incomplete

Aggregated at the
organisation level

Transactional/Incremental

Leveraging analytics
to drive data insights

Al at scale using diverse data

Strategic/Transformational
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Digital Europe -
recap the main objectives

Compete globally

Other regions of the world invest huge amount of
public capital in advanced technologies. For
example, the US and China spend € 10-20 billion
annually on Al alone

Achieve scale through

collective co-investments

Given the size of investments needed, scale
required and risks involved Europe needs to pool
the resources together

Regain control over Europe’s

value chains
and ensure Europe’s technological sovereignty

Better address Europe’s
economic and societal

challenges
E.g. climate, health, mobility and public services

Ensure broad take-up of digital
technologies across all regions
of EU

In deploying latest technologies to offer best services
to citizens and business

Support SMEs to acquire or
access the latest technologies

and skills
More than 400,000 EU vacancies in these fields




Digital Europe Is complementary to other

L programmes with investments in digital

PROGRAMME 4

o \

EU-wide collective effort
Horizon Digital Creative Health Cohesion Agriculture
Europe Europe ) Funds

Research oatede * Broadband Creative  Telemedicine D99 Makinguseof  Connect Leverage
_ capacities: and 56 . connectivity Biq Data f private capital
Innovation  computing, B industry eHDSI in white and 9 CZF? o Scale-up for
data, . Media grey areas itori Modernise investments
O testbeds, etc.  Connecting Suooort to monitoring , in SMEs
Communities PP Broadband  Reskill and ’

Advanced enterprises in research,

Upskill
digital skills line with Smart ‘ollous :

. o digital,
EU-Wide specialisation " 'uralareas - 20%digital infrastructure, j
\ [ deployment Digital skills skills...

for all citizens




= = Digital Europe "deliverables”

 Focus is on delivery actual results. It will make use of the most recent research ({
results, but it will not support research.

* For example, the programmes will support:

 The acquisition of HPC machines

The set-up of sectorial data spaces, eg manufacturing

The building or reinforcing of Testing and Experimentation Facilities

The set up and delivery of Master courses in key advanced digital technologies jﬁ

/ The set-up, interoperability, operations and maintenance of a number of services in the
eGov area
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Digital Europe programme structure

BUILDING ESSENTIAL

DIGITAL CAPACITIES

ACCELERATING THE BEST USE OF DIGITAL TECHNOLOGIES

turopean Digital High impact
Innovation deployments
Hubs

High Performance Computing
Artificial Intelligence
Cybersecurity

Advanced Digital Skills
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Artificial intelligence, data and cloud

Data Spaces

Finance
Skills

Languages

HidiL]

\

Support to Data
Spaces

Open Data Portall

High Value Data
Sets

<

Cloud to Edge

Smart
Middleware

Large-scale pilots
for cloud-to-edge
based service
solutions

<

Al-on-demand
Platform

Testing and
Experimentation
Facilities

s

Most of the actions will be managed directly by CNECT




Accelerating the best use of digital technologies

EDIH

European
Digital
Innovation
Hubs:
one per region

<

Green Deal

Destination
Earth

Urban digital

twins for smart
communities

Digital Product
Passport

Blockchain

European
Blockchain
Service
Infrastructure

European Digital
Government Eco
System

Core services
from CEF and ISA2
Interop. Knowledge &
Support Centre
Once only Principle
Digital Identity

Justice and
Consumer Protection

<

Actions will be managed through HaDEA, with the exception of the EDIH, which will be managed by CNECT

LN

Enhancing
Confidence in
Digital
Transformation

Safer
Internet

European
Digital
Media

Observatory
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High-performance computing

Procure exascale machines
Upgrade existing supercomputers
Quantum computing

Widen the access to and use of supercomputing

/

Cybersecurity

* Deploy competence centers network
*  Cybersecurity shield, quantum communication

infrastructure - QClI
e Certification schemes
*  Cybersecurity tools

In summary

Data4EU : common Data Spaces, clouds,
platforms and infrastructure

Large Testing and Experimentation Facilities
for Agriculture, health, mobility,
manufacturing and Al edge HW
Al-on-demand platform

Master courses

Short term trainings

Job placements

Platform for Skills and Jobs

European digital innovation hubs

At least one per MS or associated country

Deployments : emphasis on

* Destination Earth
Actions in support to Green Deal
* New Digital Identity and further investments (CEF — ISA2) &

Interoperability
*  Blockchain

*  Enhancing confidence in the digital transformation (F



e Digital Programme | Shaping Europe’s digital future (europa.eu)

 Participants portal - Funding & tender opportunities

l * https://ec.europa.eu/info/funding-tenders/opportunities/portal

O
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https://digital-strategy.ec.europa.eu/en/activities/digital-programme
https://ec.europa.eu/info/funding-tenders/opportunities/portal

