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Questio}maire (| Quantitative Survey Research —{ Theoretical Background }— Maturity Model |, Industry 4.0 Maturity Model
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¥ \
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Systematic Literature Review Concept Map
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Dimensions Stage_ 1 I_3aS|c Department and Vertical Ste_lg_e_4 _FuII Stage 5 .qp.tlm.lzed Full
Digitization S L Digitization Digitization
Digitization Digitization
Ley Model
Vertical integration
Horizontal
Integration
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Digital Product
Development
Cross-Sectional
Technology Criteria
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4 Process
Transformation
Organizational
5 .
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Resources

Information
Systems
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Organizational
Structure

Culture
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: . . Stage 3- Stage 4-
No |Dimension| Stage1- Skeptics | Stage 2- Adopters . .
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1 Culture
2 | Technology
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3 [Organization
4 Insights
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Dimension Stage 1- Beginner | Stage 2- Intermediate | Stage 3- Experienced | Stage 3- Expert

Product and
Service

Manufacturing
and Operations

Strategy and
Organization

Do not specify
Supply Chain

Business Model

Legal
Considerations
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Stage 1- Stage 2- Stage 3- Stage 4- Stage 5- Detailed
Dimension .g. 8 g 3 8¢ 4 Business :
Initial Managed Defined | Transform Mmodel G anzarian an d
. Erasti
Envision
Enable Do not specify
Enact
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, : Stage 1- Shop Floor | Stage 2- Production HiEgesr CoqorRie
Dimension management
level management level level .
Leineweber
Technology
Organization Do not specify
Employees
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: . ) Stage 2- Stage 3- Stage 4-
No Dimension Stage 1- Absence Existence Survival Maturity
1 Smart products and services
2 Smart business processes
Do not specify
3 Strategy
4 Organization
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) Assessment maturity model (Rockwell
Automation)
) Secure and
upgraded network and controls

3 Defined and organized working Do not specify

data Capital
4 Analytics
5 Collaboration
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No Dimension Stages (1- 5)
1 Acceptance and Application of new
Technologies and Media
g Pessl
2 Professional Competence
3 Learning Competence
4 Corporate Strategy
5 Human Resources Development
Strategy
6 | Organization and Democratization Do not Specify
7 Flexible Working Models
8 Health and Safety
9 Information and Communication
Employer Branding
Change Management
Process Orientation
Knowledge Management WWW.i pamc.org
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Dimension Stages

Technology H 0 rvat

Management and
strategy

Employees and Do not specify
communication

Organization of
production and logistic

Interfirm cooperation
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No

Dimensions

Stage 1 - Digital novice

Stage 2 - Vertical
integrator

Stage 3 - Horizontal
collaborator

Stage 4 - Digital champion

Digital business models
and customer access

First digital solutions and
isolated applications

Digital product and service
portfolio with software,
network (M2M) and data as
key differentiator

Integrated customer solutions
across supply chain
boundaries, collaboration with
external partners

Development of new disruptive

product and service portfolio, lot
size 1

business models with innovative |

Digitisation of product and
service offerings

Online presence is
separated from offline
channels, product focus
instead of customer focus

Multi-channel distribution with
integrated use of online and
offline channels; data
analytics deployed, e. g. for
personalisation

Individualised customer
approach and interaction
together with value-chain

partners. Shared, integrated
interfaces.

Integrated Customer Journey

Management across all digital

marketing and sales channels
with customer empathy and CRM

Digitisation and
integration of vertical and
horizontal value chains

Digitised and automated sub
processes. Partial integration
including production or with
internal and external
partners. Standard
processes for collaboration
partly in place

Vertical digitisation and
standardised and harmonised
internal processes and data
flows within the company;
limited integration with
external partners

Horizontal integration of
processes and data flows with
customers and external
partners, intensive data use
through full integration across
the network.

Fully digitised, integrated partner
ecosystem with self-optimised,
virtualised processes, focus on
core competency; decentralised

autonomy. Near real-time access

to extended set of operative
information

Data & Analytics as core
capability

Analytical capabilities mainly
based on semi-manual data
pxtracts; Selected monitoring
and data processing, no
event management

Analytical capabilities
supported by central business
intelligence (BI) system
Isolated, not standardised
decision support systems

Central Bl system consolidating
all relevant internal and
external information sources,
some predictive analytics
Specific decision support and
event management systems

Central use of predictive analytics
for real-time optimisation and
automated event handling with
intelligent database and self-
learning algorithm enabling
impact analysis and decision
support

Agile IT architecture

Fragmented IT architecture
in-house.

Homogeneous IT architecture
n-house. Connection between
different data cubes
developing

Common IT architectures in
partner network.
Interconnected single data lake
with high-performance
architecture

Single data lake with external
data integration functionalities
and flexible organisation. Partner
service bus, secure data
exchange

Compliance, security,
legal & tax

Traditional structures,
digitisation not in focus

Digital challenges recognised
but not comprehensively
addressed

Legal risk consistently
addressed with collaboration
partners,

Optimising the value-chain
network for compliance, security,
legal and tax

Organisation, employees
and digital culture

Functional focus in “silos”

Cross-functional collaboration
but not structured and
consistently performed

Collaboration across company
boundaries, culture and
encouragement of sharing

Collaboration as a key value
driver

Industry 4 /Digital

Operation
self-assessment —-PWC-
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Indicative Quantification of Value

No Dimension Sub Dimension . é“"&
Drivers ) ‘_f‘ —
- SHBBER LU etk Ulilea “4BYY
Smart energy consumption Intecnafionsl PhysieiliAsseliMinagementiCorliéence
1 Resource/Processes Intelligent lots Productivity increase of 3 to 5%
Reali-time yield optimization
Routing exibility -
Machine exibility g . I H M C KI nsey &
— — 30 to 50% reduction of total machine
2 Asset Utilization Remote .m.c.)mtorm.g and control downtime Com pany
Predicitive maintenance
Augmented reality for MRO
Human-robot collaboration
Remote monitoring and control 45 to 55% mcreasec_i productivity in
3 Labor — technical professions through
Digital performance management automation of knowledge work
Automation of knowledge work
In-situ 3-D printing ) _
4 Inventories Real-time supply-chain optimization Costs for inventory holding decreased
ppTy-chain op by 20 to 50%
Batch size 1
Statistical process control
5 Quality Advanced process control Costs for quality reduced by 10 to 20%
Digital quality management
6 Supply/Demand Data-driven demand prediction Forecasting accuracy increased to
matching Data-driven design to value 85%+
Customer co-creation/open innovation
7 Time to Market Concurrent engineering 20 to 50% reduction in time to market
Rapid experimentation and simulation
Predictive maintenance _ _
. - 10 to 40% reduction of maintenance
8 Service/Aftersales Remote maintenance costs
Virtually guided self-service WWW ipam c.org
Spossuyse g & . -~ -
LSS #5 Ubiele sons i€ Qaiv Jlas slodss
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IMPULS- Industry 4 Readiness

Deliverd by : VDMA, RWTH Aachen
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No

Dimension

Sub Dimension

Strategy & Organization

Strategy

Investments

Innovation Management

Smart Factory

Digital Modeling

Equipment Infrastructure

Data Usage

IT Systems

Smart Operations

Cloud Usage

IT Security

Autonomous Processes

Information Sharing

Smart Produts

Data Analytics in Usage Phase

ICT add-on functionalities

Data-driven Services

Share of Data Used

Share of Revenues

Data-driven Services

Employees

Skill Acquisition

Employee Skill Sets

L‘fr
gsc)-éd U‘Z:JJ Sdade Mallis u-*-’M .‘J)’

International Physical Asset Management Confe

IMPULS- Industry 4
Readiness

Deliverd by : VDMA,
RWTH Aachen
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https://www.industrie40-readiness.de/index.php
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Industry 4 readiness and maturity model -Schumacher-

Delivered by Fraunhofer Austria
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No

Dimension

Sub Dimension

Implementation 140 roadmap

Strategy

Available resources for realization

Adaption of business models

Willingness of leaders

Leadership

Management competences and methods

Existence of central coordination for 140

Utilization of customer data

Customers

Digitalization of sales/services

Costumer’s Digital media competence

Individualization of products

Products

Digitalization of products

Product integration into other systems

Decentralization of processes

Modelling and simulation

Operations

Interdisciplinary

interdepartmental collaboration

Knowledge sharing

Culture

Open-innovation and cross company collaboration

Value of ICT in company

ICT competences of employees

People

openness of employees to new technology

autonomy of employees

Labour regulations for 140

Governance

Suitability of technological standards

Protection of intellectual property

Existence of modern ICT

Technology

Utilization of mobile devices

Utilization of machine-to-machine communication
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Industry 4 readiness and maturity model

—Schumacher-
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Datamanagement
5,00

Data Analysis and Simulation Production-Programm-Planning

Productionlayout < MRP Planning

Maintenance

Productioncontrolling and

Qualitymanagement Traceability

Inventory and

Transportmanagement Productdesign

Realization

DTtarget ElCurrent
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