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Soess

(1) Vilka ar de tidiga tillampningsomradena nar det galler storre skiften i
digitalisering, och hur kan svenska foretag ta sig an dessa?

(2) Det finns ett antal dilemma som industrin stalls infér vid en genomgripande
digitalisering — vilka maojligheter ser vi for utveckling?

(3) Att mata indikatorer pa digitaliseringsmognad hos foéretag eller branscher har
blivit en popular konsultaktivitet — vad kan man dra for lardomar ur sadant arbete?
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Tillverkningens andel av BNP oOkar.
Globalt sett.
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Sweden Growth in manufacturing 2005 — 2016: 40,4%

Data from UN Statistics division.

Own analysis.

Ref: Johansson, Sundin and Wiktorsson (2019) Sustainable Manufacturing. Studentlitteratur
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Manufacturing activity in economic terms (Bn USD, fixed 2005 prices) during 1900 — 2016. Own analysis.
Data from Bairoch (1982) for 1900 - 1970 and UN Statistics division for 1971 — 2016.

Ref: Johansson, Sundin and Wiktorsson (2019) Sustainable Manufacturing. Studentlitteratur
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Tillbaka mot en marknadscentrerad
tillverkningslogik?

100%
90%
80%
70% M Rest of world
60% M Rest of Europe
M Japan
50% B Russia/USSR
40% M China
6
B Germany
30% B UK
o B USA
20%
10%

0%

1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010

Manufacturing activity in economic terms (Bn USD, fixed 2005 prices) during 1900 — 2016. Own analysis.
Data from Bairoch (1982) for 1900 - 1970 and UN Statistics division for 1971 — 2016.

Ref: Johansson, Sundin and Wiktorsson (2019) Sustainable Manufacturing. Studentlitteratur
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isvii]!  En forandrad miljo for produktion
From isolated, ...to fully integrated data
optimized cells ... and product flows across borders

Greater automation will

Py displace some of the least-

Integrated communication skilled labor but will require
all10r]g ‘:; mign "':_'kll?e B higher-skilled labor for
= Wr'e'ss 'ilI{Il':V.;;'I?tllo s monitoring and managing
Prog! y the factory of the future

>

Machine-to-machine and machine-to-human
interaction enables customization and small batches

Kalla: BCG (2015). Industry 4.0: The Future of Productivity and Growth in Industry
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(1) Vilka ar de tidiga tillampningsomradena nar det galler storre skiften i
digitalisering, och hur kan svenska foretag ta sig an dessa?

(2) Det finns ett antal dilemma som industrin stalls infor vid en genomgripande
digitalisering — vilka maojligheter ser vi for utveckling?

(3) Att mata indikatorer pa digitaliseringsmognad hos féretag eller branscher har
blivit en popular konsultaktivitet — vad kan man dra foér lardomar ur sadant arbete?
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Tre generella processer i ett tillverkande
foretag — och deras digitalisering

Order till Leverans

Produktutveckling

Produktions- och Logistikutveckling
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Tre generella processer i ett tillverkande
foretag — och deras digitalisering

Order to Delivery

Production planning and production control
ERP, MRP, MES, DCS etc

Planning and sequence

Personnel planning

A

Supplier

oL

>

P&L %ustomer! user

Level 4
ERP/PLM

Level 3
MOM/MES

Level Antegration and
visualisation

Level 1
Production equipment
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Tre generella processer i ett tillverkande
foretag — och deras digitalisering

Product development, test and optimization
... CAD and 3D representation
y CAE (e.g. FEM)
PDM and PLM

<€

Supplier
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Process development, test and optimization
Modelling of equipment, work place and

process
Prog ramminn and nntimizatinn

ik v

Tre generella processer i ett tillverkande
foretag — och deras digitalisering

Factory design and improvement
Layout ?
Material flows and logistics
Infrastructure

Production and Logistics Development
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ff%% Sex tidiga omraden for digitalisation

g g inom produktion
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Supply chain transparency
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Hur star sig svensk industri i dessa sex
tidiga tillampningsomraden?
Som brukare och leverantor?

Predictive maintenance Seamless virtual verification Smart IT in materials handling

Quality control Automated real time management Supply chain transparency

Utrustning — Sensor — Uppkoppling — Lagring — Integration — Analys — Visualisering/beslutsstdd
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Digitalisering och Digitalisering och Digitalisering och Digitalisering och
Lean Production Flexibilitet Miljé datasakerhet

Digitalisering och Digitalisering och Digitalisering och
Manniska Manniska Manniska
- Roller - Integritetet - Sakerhet
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Gar det att kombinera automation och digitalisering med Visual
management, Enkelhet, Karikuri, Jidoka, PokaYoke...?

Tva olika standpunkter:

1. Det finns en motsattning mellan Lean och digitalisering

(Hirsch-Kreinsen, 2016)
(Riezebos et al., 2009)

2. Digitalisering kompletterar Lean
— Digitalisering utgér en havstang for Lean
— Digitalisering tacker upp for svagheter i Lean
—  Lean underlatter digitalisering

(Sanders et al., 2016) (Kuehn, 2006)
(Kolberg and Zuhlke, 2015) (Mrugalsjka and Wyrwicka, 2017)
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S Digital utveckling for att stotta
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FKTH

L lean produktion
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TAG and
near miss
management

Project and KPI management

Work
instructions and
0 sta ndards

Documents management

(control procequres ) Major Failure Root Internal AUDIT, Progress and
Cause Analysis GEMBA WALK meeting management

= ¢ RY Y

http://performance-storyboard.com/
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Digitalisering och
Flexibilitet
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Flexibilitet och automation
High flexibility

Flexible
EREL
solutions

Flexible
automation

Automated
solution

Manual
solution

Dedicated
ERIEL
solutions

Dedicated

automation

Low flexibility

Wiktorsson, M., Granlund, A., Lundin, M., & Sédergren, B. (2017). Automation and flexibility: An apparent or real
dilemma?. In Innovative Quality Improvements in Operations (pp. 35-48). Springer Verlag
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Dilemman i avvagningen
High flexibility

1. Degree of automation

Flexible
EREL
solutions

Flexi 2 Operative staff flexibility
automaiicn

3. Equipment flexibility

Manual 4. Development flexibility
solution

Automated

solution

Dedicated Dedicated

automation

ERIEL
solutions

Low flexibility

Wiktorsson, M., Granlund, A., Lundin, M., & Sédergren, B. (2017). Automation and flexibility: An apparent or real
dilemma?. In Innovative Quality Improvements in Operations (pp. 35-48). Springer Verlag
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F2N  "Degree of automation”:
ZXTHY

i%E78  Avancerade vs Enkla arbeten

R

Automatisering kan lamna

Automatisering kraver ‘trakiga’ jobb kvar (hénga
nya avancerade — ; ;
upp detaljer, stapla platar

kompetenser (PLC etc). etc)

» Risk att "svara” moment kvarstar efter automation, vilket operatéren da far komplettera
med (langt ifrén myten om att "roboten avlastar med de tunga/trakiga delarna”)

» Kompetensniva och intresse hos befintliga operatérer uppges inte vara en hammande
faktor vid automationsprojekt.

* Anvand automationsteknik upplevs som relativt latthanterligt. Tillsammans med generellt
hog teknisk niva i samhallet (smartphones etc) har det minskat troskeln for automatisering.

* Problem med en liten grupp, ofta aldre, operatdérer som ar inkdrda pa en process och
obenagna till nya uppgifter.

+ Automation I6ser inte ev brist pa kompetenta operatorer (vilket inte i sig heller upplevs
som ett stérre problem).

Wiktorsson, M., Granlund, A., Lundin, M., & Sédergren, B. (2017). Automation and flexibility: An apparent or real
dilemma?. In Innovative Quality Improvements in Operations (pp. 35-48). Springer Verlag
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PN “Operative staff flexibility”:
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ix278 Flexibilitet vs Specialisering

R

Automatisering kraver

nva kompetenser som _ Foretagen stravar efter
) b flexibilitet i arbetsstyrkan.

ar mer specialiserade.

* Flera foretag stravar efter viss andel inhyrd personal for flexibilitet.

+ Utmaningen att ta in inhyrd personal for ratt roller — inte for
specialistuppdragen.

+ Onskan fran flera hall om arbetsrotation, vilket dock inte alltid kan
efterlevas p g a personal med arbetsbegransningar.

+ Kompetensutveckling och tyngre roll maste kunna ge en viss
I6nespridning, vilket ibland ar svart att fa igenom.

Wiktorsson, M., Granlund, A., Lundin, M., & Sédergren, B. (2017). Automation and flexibility: An apparent or real
dilemma?. In Innovative Quality Improvements in Operations (pp. 35-48). Springer Verlag
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"Equipment flexibility”:
i8i71  Teknologiutveckling vs Standardisering

R

Teknologiutveckling och ,
Stravan mot
komplexa produkter .
: standardiserade processer
driver avancerad ) . .
, . . och fa varianter i
tillverkningsteknik och tillverknin
tidig variantbildning 9

« Ofta lyfts "special” at sidan vid automation, vilket sanker
effektiviteten (vad hdnder nér "allt” blir special..?)

« Vittnen om att produktutveckling distanseras till produktion och
skapar allt fler 'tidiga’ varianter i flédet.

« En tuff uppgift att halla koll pa vad tekniken erbjuder i dagslaget,
och darigenom att utnyttja basta automationslosningarna vid
nyinvesteringar

» Samspelet bestallare - leverantor paverkar valdigt mycket, men
aven internt samspel mellan funktioner och roller.

Wiktorsson, M., Granlund, A., Lundin, M., & Sédergren, B. (2017). Automation and flexibility: An apparent or real
dilemma?. In Innovative Quality Improvements in Operations (pp. 35-48). Springer Verlag
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”Development flexibility”:
Engagemang vs Effektivitet och tydlighet

Ett brett tvarfunktionellt
engagemang tidigt i — Effektivitet och tydlighet i
processen sakrar ’‘ratt’ arbetsroller och ansvar

pa manga satt.

Foérmaga till proaktivitet och férnyelse antas bygga pa férstaelse for helheten,
men Automation och specialisering leder till expertroller och
funktionsupphandling.

Individens engagemang och intresse avgorande for ev inblandning av operatorer
under utvecklingsarbete.

Arbetsfordelning under automationsprocessen: Produktionsutveckling -
Produktionsteknik - Underhall/service - 'Samordnare’ — Operatérslag -...

Bara for att man engagerar 'stjarna’ fran operatorsteamet, garanterar man inte att
‘andrepersonen’ kommer in |att/ratt.

Pa manga hall en tydlig uppdelning mellan ordinarie arbetskraft och inhyrd
korttidspersonal, vilka effekter far det nar det galler att driva h6gautomatiserade
produktionssystem?

Wiktorsson, M., Granlund, A., Lundin, M., & Sédergren, B. (2017). Automation and flexibility: An apparent or real
dilemma?. In Innovative Quality Improvements in Operations (pp. 35-48). Springer Verlag

Magnus Wiktorsson — KTH Sustainable Production Development
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7 teman for diskussion

Digitalisering och
Miljé
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_'Unutilised

Utilised

@ Value recovered
through waste and
recycling industry

Kalla: Ellen MacArthur
Foundation, McKinsey Center
for Business and
Environment: Growth within:
A circular economy vision for
a competitive Europe.

Digitalisering och automation: Konsumtions-
drivare eller Mojliggorare for cirkular ekonomi?

FIGURE 1 VALUE LOSS OF SELECTED MANUFACTURED GOODS ACROSS THE EUROPEAN ECONOMY"
Value of manufactured products, % of GDP, EU? 2012

To manufacture our products we

" We only use our products an
20 - ©Veruseresources witha factor

J 1s tion levels® average of-28 years® or -9
N versus regeneration levels years when excl. buildings
\\
(C
\\\
15 ’ During their productive life,
our goods and products have « After the first use
a very low utilisation, e.g. cycle, we recapture
8 percent for cars and Igss only 5 percent® of the
. than 40 percent for offices raw material value
o] > R
+ In Europe, 60 percent
. of total end-of-use
\\ materials are not
h recycled, composted,
5 or reused
o |
o] 5 10 15 30 35 40

Product life Years since production

1¥ear O starting value based on industry value added (Eurostat,2012) for manufacturing and European raw material input, linear depreciation assumed with average lifetime

of 40 years for buildings, 15 years for machinery and equipment, 10 years for transport equipment, 8 years for furniture, 7 years for fabricated metal products and 5 years for
electric and electronic equipment; 2 EL27 minus UK, Portugal, Bulgaria, Ireland, Luxembourg and Malta; 3 Indicative, based on Europe’s footprint per person compared to
earth's capacity per person; 4 Value-weighted average life time; 5 This material value retention ratio is defined as the estimated material and energy output of the European
waste management and recycling sector, divided by the output of the raw material sector (adjusted for net primary resource imports and 30 percent embedded resource value
in net imported products)

Source: Eurostat; Global Footprint Network; International footprint consortium
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Digitalisering och
datasakerhet

Magnus Wiktorsson — KTH Sustainable Production Development



é@li% Digitalisering och datasakerhet i en allt

i¥=71 mer integrerad fysisk och digital miljo

”g%xé?‘“

2. Analyze and visualize

Machines talk to each other
to share information, allowing
for advanced analytics and
visualizations of real-time
data from multiple sources

1. Establish a digital record

Capture information from
the physical world to create a
digital record of the physical

operation and SUDDW 3. Generate movement

network
Apply algerithms and automa-
. O~ tionto translate decisions and
Secure — Saker O@H_’o actions from the digital world
Vlgllant _ Vaksam 00 |nto|(rjnovements in the physical
worl
Resiliant — Aterhamtande

Deloitte University Press (2017) Industry 4.0 and cybersecurity - Managing risk in an age of connected production
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Bor “human are better at
- machines are better at"
(HABA-MABA)
uppdateras i o m Al etc?
Hur i sa fall?

Humans Surpass Machines in the:

» Ability to detect small amounts of visual
or acoustic energy

+ Ability to perceive patterns of light or
sound

+ Ability to improvise and use flexible
procedures |

« Ability to store very large amounts of
information for long periods and to
recall relevant facts at the appropriate
time

+ Ability to reason inductively

+ Ability to exercise judgment

Digitalisering och Manniska — Roller

Machines Surpass Humans in the:

= Ability to respond quickly to control
signals, and to apply great force
smoothly and precisely

«» Ability to perform repetitive, routine
tasks

* Ability to store information briefly and
then to erase it completely

« Ability to reason deductively, including
computational ability

= Ability to handle highly complex
operations, i.e., to do many different
things at once.

Fitts PM (ed) (1951) Human engineering for an effective air navigation and traffic control system.

National Research Council, Washington, DC
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Digitalisering och
Manniska
- Integritetet

Magnus Wiktorsson — KTH Sustainable Production Development



VETENSKAP

38 OCH KONST 8%

8 9
RS>

Uppkopplad industri:

Hur kan behovet av
realtidsdata
kombineras med
Integritet?

Etiska 6vervaganden
for att na
Rationalitet?

-
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Digitaliseringens effekter
pa individ och samhille
— fyra temarapporter

STATENS OFTENTLIGA

UTREDNINGAR
SOU 2016:85

Digitalisering och Manniska — Integritet

Hur star det till med den personliga

integriteten?

—en kartliggning av Integritetskommirtén

de av

Stockbolm 2016

oo,

i

STATENS OFFENTLIGA

UTREDNINGAR.

S0U 2016:41
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Uppkopplad industri: SOLUTIONS

Hur kan behovet av
realtidsdata

kombineras med Nymi Band in the Workplace
Integritet?

Today's employee is burdened with accessing various devices, applications and physical spaces. The nature of the burden is that
every interaction requires on-demand authentication, and handling of passwords, PINs and hard tokens. At the aggregate, users

Etlska Ove rvaga nde n are frustrated and many resort to shortcuts that sacrifice security. The Nymi Band redefines this experience by delivering

- o Always On Authentication™.
for att na
Rationalitet?

Nymi Band for Industrial IoT App

Achieving a high level of security has traditionally come at the expense of sacrificing convenience and simplicity for users. The
Nymi Band is the first solution that allows a company to increase the organization’s security posture across several important
endpoints, while simultaneously improving convenience for its users. Offering a fully featured SDK, the Nymi Band can easily
integrate with leading Identity Access Management (IAM) platforms or Manufacturing Execution Systems (MES)

g ,-[

l'e .dr|sht| Home Thechallenge  Ourtechnology Aboutus Press Jobs  Blog
A

For 100 years, manufacturers
have struggled to measure the
value of people.

° See how this changes with Drishti

Magnus Wiktorsson — KTH Sustainable Production Development
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Digitalisering och
Manniska
- Sakerhet
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= Q @ KUKA

Hur kan
automation, som
alltmer integreras
med operatorer,
|Osa
sakerhetsfragan?

Cobots in the industry

The vision of collaboration between humans and robots that was created years
ago has become reality. Wilh sensitive robol-colleagues, briefly "Cobots", KUKA
proves: human-robot-collaboration is realizable now.

Magnus Wiktorsson — KTH Sustainable Production Development



Var star svensk industri rorande dessa
%71  sju utmaningsomraden? Som brukare
och leverantor av losningar?

[ osk: Highest Guaity, Lowest Cost, Shartest Leac Time |

Digitalisering och Digitalisering och Digitalisering och Digitalisering och
Lean Production Flexibilitet Miljé datasakerhet

Digitalisering och Digitalisering och Digitalisering och
Manniska Manniska Manniska
- Roller - Integritetet - Sakerhet
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(2) Det finns ett antal dilemma som industrin stalls infor vid en genomgripande
digitalisering — vilka maojligheter ser vi for utveckling?
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The Digital Maturity Readiness Assessment

”(...) If your company is not making meaningful steps to
become more digitally mature, now may be the time
to start to take action” (Kane et al., 2018)

o P Ro D u KT | 0 n 2 03 0 SMART PM / Carla Gongalves Machado / Presented by Magnus Wiktorsson, KTH



Patterns for Technology Adoption

commit to appreciate the rely on hard, adopt new more prone to
new benefits of a proven data technology so that criticizing it
technology new and facts they are not
technology left behind
[7)
o} Early C Early Late
5 Adopters 2 Majority | Majority
&| Technology S Skeptics
#| Enthusiasts m
Time
Source: Moore (1995)
Characteristic
Maturity segment behavior Strategy
Investing in skills and rel atiz;rfseh?::mmer
: i production.
Skeptics j?;:;?g&?:;g Wi Prompt a willing attitude.
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Companies across the world are becoming more
digitally mature

Current digital maturity Digital maturity improvement
Percentage of all 2018 study 2018 vs. 2017
”Imagine an ideal survey respondents 2017
2018

organization utilizing
digital technologies and

3%
ey . Early
capabilities to improve Y
processes, engage talent
o % , 4%
across the organization, I Developing _
. %
and drive new value E

14% 13% 14%

neratin in
gene at g blis ess Early Developlng Maturing :
models 25% “% 30% Maturing -30%
Organization's digital maturity level
* 4300 respondents Kane et al., 2018

123 countries / 28 industries
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What is Digital Maturity?

= Digital maturity goes Strategy
beyond technology

= |sabout how
businesses are
ada_ptmg ina dlgltal Processes & Digital
environment Technology Maturity

. Governance

= |sabout leveraging
technology to
transform all aspects of
the company
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Digitally Maturing organizations...

= Have descentralized
decision-making going
further down into the
organization

= Digital business is faster,
more flexible and
distributed

= Use KPI's to effectively align
people and processess

= Develop KPI’s take enable to
take advantage of predictive

insight

= Have a strong culture and
mindset

d PRODUKTIONZ030

Digitally maturing organizations
are more committed to learning
through: experimentation,
feedback, and sharing lessons.

More than twice as many respondents from
maturing companies versus early stage say
their company encourages feedback and
iteration to learn how to work in new ways:

©

On-the-job training is
now more important
than traditional
training programs.

SMART PM / Carla Gongalves Machado / Presented by Magnus Wiktorsson, KTH

ooono
oooo
Ooooo

+
o
A

ocooooooog|s
ooooooooo

ooooooooo

Kane et al., 2018



Challenges involved in Digital Transformation

Manufacturers need to overcome major implementation barriers, of which
some are more relevant for advanced players

Top 5 barriers mentioned by manufacturers Additional top barriers mentioned by
with no/limited progress in Industry 4.0 more advanced manufacturers

Concerns about data
ownership when working
with third-party providers

Uncertainty about in-
vs. outsourcing and lack of
knowledge about providers

Difficulty in coordinating actions ()
across different organizational units S e |

Lack of courage to push through
radical transformation

Challenges with integrating
data from disparate sources
in order to enable Industry 4.0
applications

Lack of necessary talent, e g., data
scientists

000

Concerns about cybersecurity
when working with third-party
providers

Lack of a clear business case that
Justifies investments in the
underlying IT architecture

000D

Level of progress
in Industry 4.0

SOURCE: McKinsey Industry 4.0 Global Expert Survey 2016
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Why should my organization perform a Digital
Maturity Assessment ?

> @

Roadmap urgency Priority
a \ ! 4
O —
°:-| - ( > - (/, ‘
Benchmark Insights Vision
- Measure
» the
- progress
Business . New ways
Alignment

Case of work
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Digital Maturity Models - State-of-Art

Digital - - ! !
Imer?sity Five-stage Maturity Model

R

\ON

SR

Transformation Management
Intensity Semi-automated  Automated Self-driving
['e ’0 Manual

Best Effort

Y-

£ | cresto awaroness | Buid proot Define/implement  Defnafimplement Create new
B | addscowrne ofconcopts anindusty40  anindustry 40 (diupive) products,
beneits G 09 teg sonvicos a
3 and OTvendors  enterprise value chain business models
3
Datasios Sharo cata hare d Share cata

2 the enterprise between the value chain
& departments comparies.

analyzo, and obtain  Data Management Implement clear  qualty as KPI

new insights data ownership
Si Tochnology slos  Connected dovices T modemization  Apply secure Xass

and data sources  Application open standards  Prescriptive analytcs
2 | anaysis i integration
5 IoT platform
8
£ | Bascrowon  Adhocapplcation  Enteprsevide  Wontiyaware  Adaptve ant
5 | protection andinfastnctue  appicatinand information automated secrity
E protection infrastructure

P
Ignoring Exploring ‘Standardizing Adopting Adapting
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Digital Maturity Models - State-of-Art

.Y

Makein 3
' 2030 ) o

21 Digital Maturity Models for
Benchmark
o  Consultant companies, Research
institutes & Academics

= Different applications
o IT architecture / Technology
o Business model
o Process management

* 10 countries — 4 continents
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Maturity Model State-of-Art

| Consultancy & Industry Associations || Research Institutes & Governments
1. Digital Maturity Matrix (2012) 8. Digital Maturity Model (DMM) (2017)
o USA: Capgemini Consulting & The MITCenter o USA/UK: TM Forum
2. Industrie 4.0 Readines-Check (2015) 9. Acatech Industrie 4.0 Maturity Index
o USA/UK: TM Forum (2017)

o GE: National Academy of Science and

3. Industrie 4.0 Readines-Check (2015) Engineering

o GE: IMPULS Foundation of the German

Engineering Federation 10. Industry 4 readiness assessment tool

(2017)
o UK: International Institute for Product and
Service Innovation - The University of Warwick

4. PwC Maturity Model (2016)
o GE/DK: PwC - EMEA Industry 4.0

5. Six Stages of Digital Transformation (2016)

o USA: Altimeter — Prophet Company 11. The Singapore Smart Industry Readiness
Index (2017)
6. Digital Transformation Maturity (2016) o SG: Singapore Economic Development Board &
o DK: AlfaPeople TUV SUD

12. Digital Maturity (2017)

7. Roadmap for implementing Industry 4.0
pf P 9 y o USA: MITCenter for Digital Businesss

(2017)

© USA: CGl Group 13. DX Maturity Model (2018)

‘ o SFA: Xuviate
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Maturity Model State-of-Art

| Academics
14. Industry 4.0 Maturity Model (2016) 18. SIMMI 4.0(2017)
o AU (Frauhnhofer Institute & Vienna University o GE ( Technische Universitdt Dresden
of Technology): Schumacher et al., 2016. & University of Applied Sciences
Heilbronn): Leyh et al., 2016
15. CPS Maturity Model (2016) .
o FR: (CIRP — The international Academy for 19. Maturity framework for Industry 4.0
production engineering): Monostori et al., (2017)
2016. o SE (Chalmers University pf Technology):
Antonsson, 2017
16. The Digital Readiness Assessment .
Maturity Model (2017) 20. PSS maturity self-assessment tool
o IT (Politecnico di Milano): De Carolis etal., (2018)
2017 o GE (Frauhnhofer Institute & Technische

Universitat Berlin): Exner et al., 2018

17. The Maturity Model of Digital Business

Strategy (MMDS) (2017) 21. 360DMA (2018) .
o SE (UMEA University): Bostrém and Celik, o DK ( Aalborg University): Colli et al., 2018.
2017
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Framework
Dimensions and sub-dimension®

Processes &
Strategy Technology

Business Model

Typically digital
maturity is

Data-driven Automation in

M /Value decision-support " manufacturing
unevenly | Proposttion
distributed Pecformance
throughout the [] restment l s e
organization P I
Portfolio of In?:gr:;ct)in;:lin | Data Analytics

| smart products )
proctd the value chain

Each dimension and

ri Verti;al
capability need to e - et o
protocols <tems
be assessed to o
develop a Dlgltal | | Resource-Efficient
production

Maturity Roadmap

Integrated
product lifecycle

Innovation and
Scalability

People,
Leadership &
Competences

Data-based
learning
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Framework
Guiding principles for maturity levels - CMMI*

CMMI levels will guide the

development of the content of 4] Ootimi
] J . ptimizing
maturity paths for each dimension /] < Continuous
and/or sub-sub-dimension Quantitatively process-
é] managed improvement
Defined «Measured and
A «Established and controlled
Managed proactive
— *Managed at

Initial Projectlevel A |

«Processes Optmizing/Intelligent

Ezr‘ljaﬁsg reactive i ] -Proigss alulnd sysltem;

continually analyze
*SEl, 2010 | SS:QrEZIZSag/ and data-driven
A Defined /Integrated *Processes and
| Processes and systems completed
: : ° automated
e.g. Vertical Integration A Managed, Digital systems digitized,
. integrated on
] eProcesses defined

db hierarchical levels of
Initial/Defined executed by automation system
humans, supported

by digital tools

eProcesses defined
executed by
humans, not digital

Capability Maturity Model Integration (CMMI)
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Vad kan vi lara ur denna systematik for
%574 mognadsbedomningar?

L

Lf1 Digital Maturity Models -
‘ for Benchmark #A AP
o Consultant &)mpa?lies, W™

Kapabilitet \' J ’ ig:gz;c]!lsinstitutes
|
" k: *
Q

= Different applications
o IT architecture / Technology
o Business model a
o Process management

Resultat + 10 countries — 4 continents

Magnus Wiktorsson — KTH Sustainable Production Development
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38 OCH KONST 2%

Soess

(1) Vilka ar de tidiga tillampningsomradena nar det galler storre skiften i
digitalisering, och hur kan svenska foretag ta sig an dessa?

(2) Det finns ett antal dilemma som industrin stalls infér vid en genomgripande
digitalisering — vilka maojligheter ser vi for utveckling?

(3) Att mata indikatorer pa digitaliseringsmognad hos foretag eller branscher har
blivit en popular konsultaktivitet — vad kan man dra for lardomar ur sadant arbete?

Magnus Wiktorsson — KTH Sustainable Production Development
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