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1) Industry 4.0: A short introduction and unsolved issues
2) Industry 4.0 and Workforce 4.0

3) Industry 4.0, Business Model Innovation, and SMEs

4) Data and information sharing for Industry 4.0 in supply chains

5) Industry 4.0 in comparison to China

6) Conclusion



(Some of the) less regarded topics in Industry 4.0 research
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Industry 4.0 in SMEs

||
TN

Horizontal and vertical interconnection across the supply chain

Muller, 2019; Miiller, Buliga & Voigt, 2018; Muller, Dotzauer & Voigt, 2017
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Unsolved issues for Industry 4.0 from a management perspective
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Horizontal (and vertical) interconnection
= Data exchange across supply chains
* |ntegration of SMEs

Digital transformation of business models
= Data-driven value generation for traditional industrial sectors
= Competitiveness of traditional industrial sectors

Ecological and social impact
= Changing skills requirement
= Relocation of production and jobs

Birkel, Veile, Miller, Hartmann & Voigt, 2019; Kiel, Miller, Arnold & Voigt, 2017
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Research insight: Risk dimensions of Industry 4.0

Economic risks

Technical & IT risks

Financial

Time and manner of investments
Changing business models
Competition

Dependencies

\V/
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¢ Technical Integration
*  Dependency

*  Standards

¢ Cyberattacks

¢  Data possession

¢ Data security

*  Data handling

¢ Cloud Computing

Social risks

Job losses

Organizational structure and leadership
Internal resistance and corporate culture
New requirement for training

Stress

Lack of qualified personnel

Concerns regarding Artificial Intelligence
Manufacturing relocation

Ecological risks

Consumption
Pollution
Lot size one

Legal/political risks

Infrastructure
Legal aspects




Implications: Workforce 4.0
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Leadership
= Vertical integration in companies
= New mind-set in traditional industries

Training
= New, data-based competencies
= New skill set

Retraining

» Regqualification of existing workforce
= |Low-skilled jobs might be lost in the first place, activities of supervision will follow
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Stage-Gate model of Industry 4.0 in SMEs
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Motivation
towards
Industry 4.0

Role in Industry
4.0: user
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Role in Industry 4.0:
(user and) provider

Craft manufacturers
(26)

»We've always done
things like this”

Business model
innovations

envisioned, yet

presently undecided

Preliminary stage
planners (6)

»For us, Industry 4.0
is imaginable in the
next five to ten years”

Innovations in
production
equipment,

workforce, and

customer interaction

Industry 4.0 users
(20)

.More efficient usage
of machines while
achieving more with
less employees”

Innovations in
production equipment,
workforce, partners,
products, services, and|
customer interaction
Full-scale adopters
(16)

»We want to be the
leader in our
industry and can
only achieve this
through Industry
4.0"
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Classification of Industry 4.0-related business model implications

through Industry 4.0

Muller, Buliga & Voigt, 2018
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Role within Industry 4.0

Provider Both

User

4 SMEs

Production equipment (3)

4 SMEs

Production equipment (3)
Workforce (3)

(1) Workforce (3
Products (4), Ser\(/i 2es (2) Partners and supplliers (2)
Customer interaction (3) Products (4), Services (3)
Customer interaction (3)
4 SMEs
Production equipment (2)
(1) (2) Workforce (2), Partners and
suppliers (4) Products (2),
Services (2), Customers (3)
Customer interaction (3)
11 SMEs 8 SMEs

Production equipment (9)

Workforce (8) Production_equipment (4) (1)
Customer interaction (7) Customer interaction (4)
Internal External Both

Motivation towards Industry 4.0
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Company characteristics lead to specific targets of Industry 4.0
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SMEs tend to be interested in operational targets of in
Industry 4.0

Process industries are also rather oriented towards
operational targets

i Industry 4.0-specific solutions
are required

Machine and plant engineering enterprises or
electrical and ICT industries are further oriented
towards strategic benefits of Industry 4.0

The role as user or provider of Industry 4.0
technologies is decisive

Miller, Buliga & Voigt, 2018; Muller, Kiel & Voigt, 2018
Prof. Dr. Julian Muller 17.05.2019 | p. 13



Agenda

Salzburg University
of Applied Sciences

1) Industry 4.0: A short introduction and unsolved issues
2) Industry 4.0 and Workforce 4.0
3) Industry 4.0, Business Model Innovation, and SMEs

4) Data and information sharing for Industry 4.0 in supply chains

5) Industry 4.0 in comparison to China

6) Conclusion



Perceived impact of Industry 4.0 in Germany and China
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Unsuitability of the current programs for SMEs
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Challenges of Industry 4.0 in Germany and China

Mdller & Voigt, 2018
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Legal framework

4,0
3,5 :
Data exchange Data ownership
0
Data processing Standardization

Data security

—Germany —China
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Benefits of Industry 4.0 in Germany and China

Muller & Voigt, 2018
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Evmplovee 3.3
assistance A

Socially
acceptable
workplaces

Eesowrce
efficiency

Individuali-
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e Germany —===China

Salzburg University
of Applied Sciences

17.05.2019 | p. 18



Agenda &

Salzburg University
of Applied Sciences

1) Industry 4.0: A short introduction and unsolved issues

2) Industry 4.0 and Workforce 4.0

3) Industry 4.0, Business Model Innovation, and SMEs

4) Data and information sharing for Industry 4.0 in supply chains

5) Industry 4.0 in comparison to China

6) Conclusion



Conclusion: Implications for policy
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Training and jobs

Manufacturing relocation Integration of SMEs

Industry-Politics-Science

Data ownership and security support

Manufacturing and innovation

Legal framework
ecosystems

Muller, Buliga, & Voigt (2018); Muller & Voigt (2018)
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