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Technologies are developing at a rapid pace,

enabling companies to deliver on circular economy
objectives

Enabling technologies
Emerging Improving Maturing Scale-up

//

O M Artificial intelligence MM Conversational SystemEll I et ofThings B 3D Printing
o o . & Industrial Internet T
_8 B Digital Twin B Blockchain | /l;/lachlne Ledalr:znlnlg » -I ide?tif/icatlan (RFID)
) . ugmented Reality/ Virt UV/ IR/ NIR/ NMR
E B Nano-technology B Robotics | Reality ﬁ Spectroscopy
8 B Energy harvesting B New materials M Big Data Bio-Energy
|_
Bio-based material B Machine Vision B Secondary data

Constantly advancing digital infrastructure (e.g. Edge / Fog Computing, Cloud,

Scalable Apl) Legend: Type of technolo@§l D|g|ta. Physical
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Digitally enabled Linear to

Circular Change

From Linear... ..o Circular

 Take |4 Make |d Waste

&sales
Circular value
chain
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RECOVERY & RECYCLING
life
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Focusing on the change to customer-centricity and digitally enabled business
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Ideal Factory of the Future
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Industry 4.0 refers to convergence
and application of nine digital
industrial technologies
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Definition is important ... similar is not

the same!
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Digitized and
organized

information

Learn more about digital transformation, 14.0 and enabling

technologies:

- https://digital-transformation-tool.eu

- Pwc, Industry 4.0: Building the digital enterprise, 2016
Global Industry 4.0 Survey, 2016

- CQl, Industry 4.0: Making your business, more competitive,
2017

- IYNO, Manufacturing White Paper Software for Industry
40 Fmmbracinad Chanade and Decentralization for Sticcecs



https://digital-transformation-tool.eu/

Transformation roadmap

Digital and circular
transformation is not a
project but a process

e |terative actions to evolve
and reach transformation
objectives

« Circularity driven innovation
of your business model

« Complete digital
transformation to
support/enable business
model objectives

« Digital transformation is not
only about technology
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Synchronize
transformation
objectives

Business model
innovation

Gap analysis
and strength
assessment Digital Culture and
transformation leadership change
strategy

Investments

A
@ Circular business
Learn about model
new technologies,
standards
Digital Envision where
maturity we want to go

assessment People

Circularity
assessment

Overview
tec:leg-T-gy’ Transformation Define and
: roadmap prioritize
steps
Define and
prioritize Synchronize
Sieps transformation
Manage objectives
implementation
Technology actions
innovation
(Pilot)
change of i
operation f P-I!Ot :
(Pilot) identification

technology

Research and - >
implementations

development

Identify collaboration
opportunities
Collabortion

Project management



Digital transformation (DT)
supporting and enabling circularity

(CE)

DT is not a prerequisite for CE and
DT does not guarantee a
successful circular transformation

DT is enabler and disruptor
improve/enable new business models,

Product's Life-Cylce

processes, products and services; to
change thinking; disrupt current
practices

There is no single approach for DT
(depends on sector, core business,

value chain position, buc%u\
model, current digitaliza
Improve
o knowledge,
Key areas of digital Conf;icdt'ons
techno/ogy information
. . sharing
supporting circular

economy

% @

Planning Production Production; ¢ U )

Uevelopmen prototyping /engineering 4
Circular design and production -,

P &
o &

& O
o‘b,;,'v“\

90
«{1&
Order's life cycle

Making chain
business Strengthening .. .
models, therolesof | POSITIONING
products and citizens and
processes consumers

more circular

/
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Annika Hedberg, Stefan Sipka, The circular economy: Going digital,
EUROPEAN POLICY CENTRE, March 2020.



Digitalization and 14.0

enabling service-based business models
(CIRCULAR USE)

Role of technology

stream
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Alpine Space

- Shift from - Encourage - Operation
producing product monitoring
goods to longevity, systems (cloud
delivering reusability and solutions, ICT)
services sharing; reduce . Predictive
(servitisation) demand for maintenance

- Enhancing materials and . Optimization of
renting & negative operation
sharing, externalities . Custormer
product-as-a- (e.g. waste) relation
service - Smarter use of . Smart

- Stronger resources, functions/smart
customer dematerializati services
relation, more on

_/




Digitalization and 14.0

New Business Models & Value Chain

Circular sub-models

As a Service models are mostly concerned with the operation phase, but span across the value chain

I I
Performance
_@— —— asa Service
\{\ Productas
@]‘ (.zj/) ' aService
Build to Circular Q
i 2]l Share
last supplies @.

! }
{E’
ﬁ% @@ ﬂm b B | 9
productdesigh Sourcing  JManufacturingy Logistics  § Marketig  Productuse ) ‘gigrocs) |

Repair &
[7_] Maintain
Return Upgrade LEGEND . A
b 3 Linear value chain
=)
@ Resell Circular EconomyValue Chain
R Circular Supply Chain
Product Life Extension
@ Remanufacture Sharing platform
— =
Product as a service
P,
% Recycle/upcycle Recovery & Recycling

Circular business models open up the value chain for new

Q%ollaboratlons and services enabling bottom line impact
@
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Digitalization and 14.0

enabling service-based business models (CIRCULAR
USE), examples

Michelin: Tire as a service strategy

FLEET TIRE LEASE PROGRAMS (save fuel, reduce costs) a¢ ﬁ
(&
PAY BY THE MILE a

loT monitoring, road support, analysis, advices MICHELIN

A BETTER WAY FORWARD

« https://business.michelinman.com/freight-transportation/freight-transportation-services/michelin-fleet-solutions
« https://digital.hbs.edu/platform-rctom/submission/michelin-tires-as-a-service/
« https://www.iotworldtoday.com/2020/02/25/a-look-at-michelins-product-as-a-service-strateqy/

Rolls-Royce: jet-propulsion-as-a-service
Power by the hour
Predictable cost of ownership for the customer

A joint focus on minimising operational disruptions

pro-actively determine when maintenance will be
necessary, reducing operating costs, slashing engine
downtime, and lengthening the average life of its jet
engines by 2x over the past 20 years.

* https://www.rolls-royce.com/media/our-stories/discover/2017/totalcare.aspx

HIlEIICyYy -
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https://digital.hbs.edu/platform-rctom/submission/michelin-tires-as-a-service/
https://digital.hbs.edu/platform-rctom/submission/michelin-tires-as-a-service/
https://www.iotworldtoday.com/2020/02/25/a-look-at-michelins-product-as-a-service-strategy/
https://www.rolls-royce.com/media/our-stories/discover/2017/totalcare.aspx

Digitalization and 14.0

improving design (CIRCULAR DESIGN)

- Optimize
design for all
stages of
product
(construction,
use and
deconstruction

)

- Sustainable

design
(materials,
durability,
reusable,
disassembly,
upgrade,
recycle, etc.)
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- Extend product

life-time
(durability,
reuse, repair,
upgrade, repair)

- Ease

disassembly,
recyclability

- Reduce raw

material
consumption

- Virtualization,

simulation, 3D
printing (test
different design
and materials)

- Data sharing,

collaboration of
teams,
traceability of
materials
across value
chain

- Employ

product use
data for
improved
design through
data analytics,
modelling and
simulation



Digitalization and 14.0

Design for Sustainability

End of life
Product design Manufacturing Product use disposal

« Digital Simulation

« Digital Twin

« 3D Printing

« Planning

- Materials
Energy efficiency
CO2 impact
Recycling Strategy
Recycling Logistics

- Circular Strategy

aﬁvp
qu
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Digitalization and 14.0

CE & 14.0 at Sourcing

5 End of life
Froduct deSign m Manufacmring M;rskae]:::g

« Recyclable Material

« Suppliers With Circular
DNA

* Supply by demand

* |Internal Horizontal &
Vertical Circular
Processes

« Cooperation with
Suppliers

$ze-«Material Tracking

IIILUI‘E@':haln)

Alpine Space

SupplY

Price




Digitalization and 14.0

improving design (CIRCULAR DESIGN), examples

MANUFACTURING

e

Field Failures
Voice of Customer

Material Performance
Process Performance

Final Test

Failure Data Traceability

Change Orders

As-Built .
As-Manufactured @ @9

As-Maintained SERVICE

— A

ENGINEERING

Work Instructions
Quality Specifications

LNS, The Global State Of
Manufacturing Operations
Management Software, Weaving the
Digital Thread, 2074
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Siemens PLM

Product lifecycle management (PLM)
is an information management
system that integrates data,
processes, business systems, and,
people in an extended enterprise.

* PLM software allows to manage this
information throughout the entire
product lifecycle efficiently and cost-
effectively: from ideation, design, and
manufacture to service and disposal.

https://www.plm.automation.siemens.com/global/en/our-
story/glossary/product-lifecycle-management-plm-software/12506

Data driven design — Whirlpool &

pTIﬁps://www.ptc.com/en/technoloqies/plm/diqital
-innovation/innovator-spotlight-
whirlpool/whirlpool-plm-demonstrations#data

D ptfc

https://www.ptc.com/en/blogs/cad/data-driven-
design

Simulation base design (e.g. Autodesk, ...)
* CFD (computational fluid dynamics)
* FEM (finite elements method)


https://www.plm.automation.siemens.com/global/en/our-story/glossary/product-lifecycle-management-plm-software/12506
https://www.ptc.com/en/technologies/plm/digital-innovation/innovator-spotlight-whirlpool/whirlpool-plm-demonstrations#data
https://www.ptc.com/en/blogs/cad/data-driven-design

Digitalization and 14.0

improving production and processes (CIRCULAR
DESIGN)

and traceability for
improved
operations
Industrial symbiosis
(sharing of
energy,
materials)

HIlCIIrcy -
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e Improve and - Less waste and - Traceability of
optimize emissions operations and
production - Less energy and materials
operations and resources - Data-based
processes (Quality consumed analytics, Al,
management, Zero- (resource cause-effect
defect, asset efficiency) analysis
utilization, energy) . More stable - In-line quality

* Through value product quality inspection
chain cooperation - 3D printing



Digitalization and 14.0

CE & 1.40 at Manufacturing

4 q Gy Marketing End of life
T - R
« Smart Factory b iord

« Cyber Physical Sys,,
« Avtomatization
« Robotization

Cyber Twms

»a’i'/D" ‘*L\w/ ZDD\D ’Li lj

ﬂl!l-‘,---»g«-ﬂﬂ! lg f

o | OT Physical World Physical Assets
« Big Data & Artificial
Intelligence o

« Predictive Maintenance \"\f
e /Zero Waste
«+ Energy Efficiency

A
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Digitalization and 14.0
.40 at Logistics

End of life

e Smart Factory
* Internal Logistics
 Robotisation
+ Artificial Intelligence 2

 Digitally Connected
logistics System with (G )" ‘
Suppliers = e G

« Artificial Intelligence
= Blockchain

oo
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Digitalization and 14.0

improving production and processes (CIRCULAR
DESIGN), examples

Zero defect manufacturing ug e -
2 Power to grid 8. Cleaned waste water 14. Gypsum
. . . . S Dtreme” e 1 e
Analytics, signal processing, Al, sensing BT EESEL S
KALUNDBORG [ e s
https://qu4lity-project.eu/wp- SYMBOSHS 2018 ‘ st
23. Ethanol waste
content/uploads/2020/05/PRJ.pdf W 28 Bomess

3
Industrial symbiosis & industrial urban b
symbiosis

Improve collaboration utilizing technology

www.symbiosis.dk/en | 7
https://Wwww.ellenmacarthurfoundation.org/ca : ;
se-studies/effective-industrial-symbiosis
lloT & Industrial cloud platforms w AN A
. 3-4 control hierarchy levels ALl .f;-_‘f“"?‘f;:,5|EMENSéif\t‘i\:\..

TN MindSphere *_/
Connﬁ store, monitor, analyze, improve == Microsoft Azure —iiisvr miy

HIlCIIrcy
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https://qu4lity-project.eu/wp-content/uploads/2020/05/PRJ.pdf
http://www.symbiosis.dk/en
https://www.ellenmacarthurfoundation.org/case-studies/effective-industrial-symbiosis

Digitalization and 14.0

improving reuse, repair and remanufacturing of
products (CIRCULAR VALUE RECOVERY)

Role of technology

- Extending the - Longer product - on-line
lifecycles of lifetime and platforms,
products durability, which marketplaces

. Enhance leads to less use for encouraging
reusing, of resources, reuse
repairing and waste and - Data,
remanufacturin emissions traceability,

g - Improved instructions,

- Improve recyclability identification of
predictive problems, spare
mMaintenance parts
and durability identification,

3D printing,
platforms PLM,
etc. (support for
dismantling,

\_ Y, \_ ) \_ repairing or Y,
replacing parts,
reassembling)

1HILCTTICYy kN
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Digitalization and 14.0

14.0 at Product use

m— vt
Smart Service S B
* Pay per use
» |OT platforms
« Artificial Intelligenc, * , - B B OEE
e Parts & prod ucts -’

tracking record  |*™™*"

 Preventive Maintenat ) S hdh )
« Customer Digital Sug S
. Data monetication

‘ﬁv’ EHHMOLOSKT FARE LJUBLJAMAE
“. E : : JHEMHE
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Digitalization and 14.0

improving reuse, repair and remanufacturing of
products (CIRCULAR VALUE RECOVERY), examples

Re-flekt & Land Rover

repair faster with AR augmented reality
simplifies complex repairs through visual
Instructions, automatically create
documentation

https://wWwww.re-
flekt.com/hubfs/pdf/Case_Study_RangeRover.

pdf?hsLang=en »

L

3d printing for remanufacturing
Cloud manufacturing,
https://www.beelse.com/en/ eb y

Reuse. — ex nge portals (e.q. eba
uuencgﬁ gep €9 )

Alpine Space



https://www.re-flekt.com/hubfs/pdf/Case_Study_RangeRover.pdf?hsLang=en
https://www.beelse.com/en/

Digitalization and 14.0

improving waste management (CIRCULAR VALUE
RECOVERY)

- Around 750

\

million tons of
waste is
generated
annually in EU,
out of which
only around 50
% is recycled,
only around
10% of those
recycled
materials are
brought back
into the
economy

- Improve waste

collection

- Less virgin

- Improve reuse

HILST B

Mpro aste

Alpine Spaaycling

material, use
more waste as a
secondary
material

and recycling,
reduce energy
recovery, and
landfilling

- 10T platforms for

- real-time, waste-

- Waste

- traceability of

Role of technology

data capturing
and sharing

monitoring
sensors

characterization
with multi-
sensor data to
improve waste
sorting and
recycling

waste




Digitalization and 14.0

CE & 14.0 at End of Life Disposal

» Reverse Logistic Network
* Smart Mobility
« |OT Platforms for Waste
Mahagement
« Tracking records
« Waste sharing platforms &
data
« Waste Collection
« Condition tracking and
monitoring

. Return Incentives
a¥o
A Regulations

usiness Models
Z;.‘ng;;:égva”mess building




Digitalization and 14.0

improving waste management (CIRCULAR VALUE
RECOVERY), examples

Resyntex
textile waste as a source of secondary raw materials
http://www.resyntex.eu/ RE SY NT EY
DiLink - Digital solutions for industrial plastic circuits /\
Digital twins of materials, matching material properties o

Support the use of recyclates DiLinK c

https://www.di-link.de/

Concular - Digital platform enabling circular construction

Material demands from construction projects can be uploaded
onto the platform, while circular materials from demolition
projects can be recorded using a digital material passport. CGHGU'EI’

https://concular.de/

Junl.<er - Recycling support app Junl'(el’

https://www.junker.app/

HIlEIICyYy -
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http://www.resyntex.eu/
https://www.di-link.de/
https://www.junker.app/

More examples and good

practices ...

Annika Hedberg, Stefan Sipka, The circular
economy: Going digital, EUROPEAN POLICY
CENTRE, March 2020.

https://circulareconomy.europa.eu/platform/en/k
nowledge/circular-economy-going-digital

European Circular Economy Stakeholder

Platfor — relevant practices, innovative

processes and 'learning from experience' - European Union
examples provided by the stakeholders

https:/circulareconomy.europa.eu/platform/en/g #CEstakeholderEU
European Circular Economy Stakeholder Platform

ood-practices
A joint initiative by the European Commission and the European Economic and Social Committee

Ellen Macarthur Foundation Case Studies

https://www.ellenmacarthurfoundation.org/case-
studies/business/topics Yomes &

ELLEN MACARTHUR
iterreg FOUNDATION

Alpine Space



https://circulareconomy.europa.eu/platform/en/knowledge/circular-economy-going-digital
https://circulareconomy.europa.eu/platform/en/good-practices
https://www.ellenmacarthurfoundation.org/case-studies/business/topics

What is Digital Maturity Assessment

(DMA)?

Systematic approach
for assessing the
maturity (knowledge,
awareness, status,
goals) of the company

1HILCTTICYy kN
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Self assessment
through
guestionnaires

DMA score and
digital maturity
positioning

(Pilot)
implementation

|dentification of
WEELQESSES

Digital strategy
development/upd
ate opportunities



Eligibility criteria

Eligibility criteria for DMA
- Basic lean principles are already applied

-+ CEO has a demonstrated innovation
mindset

- First innovation breakthroughs have
already been realized

- Customers are asking the company to
move towards smaller lot sizes (“one of
kind” production)

- The company's management team is
fully committed and engaged

HIlEIICyYy -
Alpine Space



From idea to solutions ...

. Step by step

Cuctomer Goal Setting N

oriented o sz
. ROI First "
. Clean

processes
- Enable workers

WHXT PEOTLE THINK WAXT IT REMLY

Wishes differ ITLOOKS LIKE ... LOOKS LIKE ...

Al ;f rgé?!ﬁe;?




From DMA to initial digital

transformation plan

ADDITIONAL
INFORMATION

DEFINE INITIAL DIGITAL |EDUCATE AND FIND
TRANSFORMATION
STRATEGY

iiterrey
Alpine Space

PwC maturity model - Industry 4.0 capabilities develop across seven dimensions and four stages

Digital Vertical
=

Understand impacts of
technologies and digital
transformation steps

Understand DMA question,
educate employees, find
support/consultancy

Evaluate current state
using DMA questionnaire

Define 5 year ambitions
(consider objectives,
business model, ambitions)

Prioritize next steps (e.g.
concrete actions, pilots,
collaborations, alliances)

EUROPEAN LINIGN

First digital sclutions and
isolated applications

Onlina presenca is
saparatad from offling
channels, product focus
instaad of customar focus

Digitised and automated sub
procasses. Partial
integration including
produrtion or with interal
and Faie 18] W ES
Standard processes for
collaboration partly in place

Analytical capabilitias mainly
based on semi-manual data
@xtracts; Salectad
maonitoring and data
procassing, no svant
managsment

Fraprmantad | AR
M-NSuse.
Traditional structuras,

digitisation not in focus

Functional focus in *silos™

Diqital prodh sanVice
pat@iiivh [
network (M2 data as
kay cii foranti

Multi-channel distribution with
integrated use of online and
offlire chan w's; Qaia
anafytivs deployeq, o. g. for
personalisation

Vertical digitisation and
standardised and harmonised
intemal processes and data
flows within the company;
limited intagration with
axternal partners

Analytical capabilities
supported by central business
imelligence (El) systam
Isolater’ acestandarcies i
dacision support systems

Homogeneous IT architecturs
in-housa. Connection
betwaen differant data cubes
developing.

Digital r.nallannas rarngisad
N N e A
addressad

(Cross-functional collaboration
but not 3tructured and
CONSI7 e L e w n

e Horizontal
collaborator

Integrated customear solutions
across supply chain
boundaries, collaboration with
extarnal partners

Individualised customer
LN Y G TR
together with value-chain
partners. Shareq, integratad
intarfaces.

Horizontal integration of
procrssas and data flows with
CUSTA Y 8 @ @13 ne)
partners, intensive data use
through full infzgration across
the natwork.

Cantral Bl system

N NN EE F
imenna and esemai
information sources, some
pradictive anah tics

Specific decision support and
event managament systams

Common [T architecturas in
partriar network.
Interconnectad single data
laka with high-performance
architactura

Ly am'e K10l E @A itV
addressad with collaboration
partners,

Collaboration across company
boundaries, culturs and
encouragement of sharing

o Digital

champion

Devalopment of naw
disruptive business models
with innovative product and
sarvica portfolio, lot size 1

Integrated Customer Journey
Managament across all digital
marketing and sales channals
with customer empathy and
CRM

Fully digitised, integrated
partner ecosystem with
salf-optimised, virualised
processas, focus on core
competancy; decentralised
autonomy. Near reak-time
access to extended set of
operativa information

Central uss of predictive
analytics for real-tims
‘optimisation and automatad
avent handling with intalligant
database and sali-learning
algorithm enabling impact
analysis and decision support

Single data lake with axtemal
data integration functionalities
and flexible organisation.
Partner service bus, secura
data exchange

Optimising the valie chain
AT ED FECE

security, legal and tax

Collaboration as a key value
drivar



How to use DMA

ent tool (l4ready)

Example of DMA tool for CIRCULAR4.0 project purposes

Instructions:

For each row below indicate current readiness & 5 year ambition. Input appropriate values from 0-4 in the yellow marked cells.

See results on "Result plot” exce

Products and services

Current

Ve

Level 1

Level 2

Level 3

Level 4

Readiness level ambition Don't know | Not relevant
Beginner Intermediate Experienced Expert
Level (0-4) 1 2 3 4 0 0
Product allows for no Majority of products are made in i Late differentiation available for
s f e L . i e Products can be largely customised
roduct customisation individualisation, standardised large batch sizes with limited late most make-to-order products (batch |Don't know |Not relevant

mass production

differentiation

but still have standardised base

size 1)

igital features of
roducts

ata-driven services

e e

Products show value only from

Products exhibit some digital

Products exhibit high digital features

cts show only physical value|_ i i features and value from intellectual |and value from intellectual property |Don't know |Not relevant
intellectual property licensing . ) . .
property licensing licensing
riven services are offered |Data-driven services are offered  |Data-driven services are offered Data-driven services are fully .
Don't know |Mot relevant

without customer integration

with little customer integration

with customer integration

integrated with the customer

evel of product data
sage

Data is not used

0-20% of collected data is used

20-50% of collected data is used

More than 50% of collected data is
used

Don't know

Mot relevant

f

Questions

Result plots

Alpine Space

Data-driven services account for

share of revenue (<2.5%)

Data-driven services account for a
moderate share of revenue (2.5-

Data-driven services account for a
significant share of revenue (7.5-

Data-driven services play an
important role in revenue (>10%)

Don't know

Mot relevant

4




Transformation steps

Synchronize
transformation
objectives

Business model
innovation

Gap analysis
and strength
assessment Digital Culture and
transformation leadership change
strategy

Explore, learn, overview,
ot Circulranl;)l‘;t:iness Investments (fi n d S u p po rt)

new technologies,
standards

Envision where
we want to go

Circularity
assessment

Overview
technology, Transformation Define and

roadmap o Average Dimension score

Define and
prioritize Synchronize
steps transformation o—Current
Manage obieciives p I’Od u Cts

implem_entation !
'Ii's:;]r;r\:::?c?: actions a I’]d services
) 4
(Pilot)
changg of Pilot .
(Pilot) operation identification Legal Manufacturi

Research and technology

veloomant implementations considerat... ng and...

Identify collaboration

opportunities
Collabortion

Project management B u Sl RISISIS) St rategy
model and...

EUROPEAN LINIGN

Alpine Space-




Transformation steps

Synchronize

Business model

transformation b -
innovation

objectives

Gap analysis
and strength
assessment Digital Culture and
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Transformation steps

Synchronize
transformation
objectives

Business model
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Gap analysis
and strength
assessment Digital Culture and
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Envision where
we want to go
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Overview Define how
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technology, Transformation t‘:,élree Define and
IT, OoT roadmap prioritize
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Manage objectives
implementation
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(Pilot)

change of :
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Project management

Refine and prioritize next steps, define pilot,
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Selection of appropriate DMA

tool

- Several tools available (see repository for an
overview of dimensions, level of details)

DMA name
Digital Maturity Model

Link
https://www.wiwo.de/downloads/10773004/1/DTA_Report_neu

Jodf

IMPULS

https://www.industrie40-readiness.de/

Benchmark Readiness 14.0

http://www.industriebenchmarking.eu/readiness

Test Industria 4.0

https://www.testindustria4-0.com/
https://norstatsurveys.com/wix/6/p1863192646.aspx

IMP3rove Digital Innovation

https://Wwww.improve-innovation.eu/our-

Quotient services/assessments/digital-innovation-quotient/
et https://www.surveymonkey.de/r/YSYDVOY
“BIFOCACPS https://www.alpine-

space.eu/projects/bifocalps/about/deliverables/bifocalps_d.t2.]
2.pdf

https://i4ready.co.uk/

https://i40-self-assessment.pwc.de/i40/landing/

https://digimaturity.vtt.fi/

;i | ;o;e; o; ;lglma;un!y

1HILCTTICYy kN
Alpine Space



https://www.wiwo.de/downloads/10773004/1/DTA_Report_neu.pdf
https://www.industrie40-readiness.de/
http://www.industriebenchmarking.eu/readiness
https://www.testindustria4-0.com/
https://norstatsurveys.com/wix/6/p1863192646.aspx
https://www.improve-innovation.eu/our-services/assessments/digital-innovation-quotient/
https://www.surveymonkey.de/r/YSYDV9Y
https://www.alpine-space.eu/projects/bifocalps/about/deliverables/bifocalps_d.t2.1.2.pdf
https://i4ready.co.uk/
https://i40-self-assessment.pwc.de/i40/landing/
https://digimaturity.vtt.fi/

Selection of appropriate DMA

tool

Manufacturing oriented

—

Benchmark
Readiness /4.0

Low level
of details

v

High leve
of details

Neutral
CMErovk

sirocaLk

Digimat
Digital Maturii /‘?% i
Model
The /ndust
4.0 (pwc)

Service oriented

iterrey

Alpine Space Available online and EXCEL (repd
Avalilable online




DMA dimensions
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DMA dimensions

OROAAATO BUSINESS i TECHNOLOGI  OPERATIONA  iynovaTioN
SIMENSioNs  DIMENSIONS ES SIMENSIONS  DIMENSIONS
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Thank you for your attention!

kcstv

Presenter
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Stegne 11, 1000 Ljubljana, Slovenija
www.kcstv.si E: info@Kkcstv.si
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