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« Refers to advanced manufacturing concept of Industry 4.0.
« Vertical- and horizontal integration of processes (systems).
« End-to-end engineering of Cyber-physical systems =>
 Digital twins (DT) and Digital Threads (DTH)

. Leaqls to smart shipbuilding, smart products and smart SUSTATNABLE e—
services. S h M MATERIAL MANAGEMENT
MATURITY MODEL

Kagermann, D., Wahlster, W. and Helbig, J. (2015), Securing the Future of German Manufacturing Industry: Recommendations for
implementing the strategic initiative INDUSTRIE 4.0. Final

Zhang, X., Chen, D., 2024. Shipbuilding 4.0: A Systematic Literature Review. Applied Sciences 14, 6363.
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S4M- material tracking:
Technology, Data, Information
and Objectives
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1.Case: Material flows and tracking areas GPS-loT TURKU AMK 1.Case: Material flows and tracking areas GPS-loT TURKU AMK

. . Gat . : Gat
Ship/shipyard a.e TK-warehouses | Component supplier Ship/shipyard a:e TK-warehouses Component supplier

"

7 6 () 7 6 ()
Real-time location tracking setup 5 )
="
JHowarehouss oL M NE L A TEE | g TKwarehouses” T/
()
uE g ,g

i ¥ Flowsystem  Elisa NB-loT | =] X Fowsystem  Elisa NBroT

SUSTAINABLE mssssssses ) T Fidera Oy Network Fidera Oy Network

MATERIAL MANAGEMENT
MATURITY MODEL

Sl




TI"E!“S ¥ Mahittula

FIDEHﬂu | i _.-"'.l;".l.'ﬂ'..'.J-.’J"l

an
..-"""
Kuninkoja " aheneante
Kt‘n‘..] d Iv.l'll“'l”'!l:'.” ‘-.“1..-"".-' L||J|.'||<!n.'|k‘:-[:'
-
Pirild e aa el
T L
HIEQNMadd L .
f," Runosmak
- Lansinumm
*
i
I.r‘
Raisio
’J
Varppeenseutu :
Paikkari varppe Ty MNattinummi
#
T Kuloinen ;
# H{EE[:(I
s s s Pl Karsarmak
L3
q &
One of a kind Dlglta| shadow o .
L
*
L 111
J.r! "\-1..' Rﬂ.r-llu]
r Vaisaari - Rantam
‘ erasrautela ;
’ Kastu
L3
F
F
d Ihala
rd , Vatt e
; '.r }'|,-'|-c.r-.<~||',|;|d,".ﬂ| Koroinen
Kaanaa Kpeokila |
b Ruohonpad
,-* Harkamaki Bamdetil
S Suikkila \AuUnIstula = ylioppilaskyld

s 1 1 ¥ £ Kahari
. . ik Pitkamaki
Trails , . 2 ) 142N Huoltoluukku 600x600

b‘. [
@ 16,02 2020 094854 | Kuuvuori
Perno Pohjola

Feadback v Nu
L <2 g b, Speed: 16,0 kmn

Tuarky Pahaniemi

SUSTAINABLE Fom Dea ; o o\ e Artukainen Turky

e & t i & Iso-Heikkild Kerttuli
S LI M MATERIAL MANAGEMENT Reperts _ i it Pansio e KUpittaa
MATURITY MODEL : h Port Arthu -

Conguration




FIDERA

.- | ; ' Huittinen : - i '
£ : ) W FIDERA T
* e ‘ 4 ¢ - - Sairiala
Trails iod pod & AL \ X ’ Rauma I
- : T~ 9 Vi . Punkalaldun Tlulos
b . - .
i P

Dashboards A RS : - _. - ' Parola

AR : ; Dashboards » |.
Control Room fan? 3l . . dameeniinna

. Alastaro
Control Room Fyhamaa Metsamaa

7 RS l ? g e P Hurnppila :
Alerts : = N 1 Turenki
1

3 ! Renko
i ; o T Ry . Laitila
Tickets 0 A e R 1 £ Alerts

O ne Of ki nd D i gital ShadOW Of Files : ;. X A ; Tickets eikoupur N Jokimﬁssa e o, Gpsm@
SU pply TIEtWO rk fssets N ; .. “ ' " *'.;‘-.: - : ; Ly ; Files b S

Areas Vehmaa

Assets Mynamak

. ] e P - £ 4 4 urissalo aylia
Devices o B " Af ' : Areas Vilu Vahto e
142N Paneeli, part 60 P ) 2. \ N Nouslainen

Marttila
Map W ©19.022026 105808

Devi Taivassalo
! evices n
Speed: 0.0 km/h : e T : » 4 Vartsala, Kivimaa Karkkila

Trails o is Sy ' ST e N Livonsaari
B 8 L Map Raisio, | 12

Feedback e SRR e ¥ R Liomonra: 40 Jurky Pamio

: oo : Trails Otava

Kiikala Nurmijany

Norrby, Hirvensalo
Form Data

SUSTAINABLE R ) .‘ ~: W .. { . : : Feedback Kekstio Satava
MATERIAL MANAGEMENT Reports AP AR TR S AV S SN IED Ly
MATURITY MODEL - ERURRN N ey p. Form Data e e

Configuration

KLusista Salo Nurnrmi

Salvo Muurla

Lernlaxén

Norrskata
Rannrte Stortervolandet




Objectives of shipbuilding

Operational performance capabilities are evaluated
thru lenses of LEAN value creation paradigm.

« JustIn Time (JIT) and

« waste elimination.

Wastes identified in CSSC (Cruise Shipbuilding Supply Chain):

Order of wastes are based on Total waste score (TWS). TWS is
calculated from Waste priority index (WPI) which assess waste based
on occurrence, severity and complexity. Analysis cover several
shipbuilding research articles.

Prayag, A.A., 2025. Reducing waste in the shipbuilding industry through digital solutions:
A framework to identify and optimize inefficiencies. Master’s Thesis. Technische Universitdt Hamburg, Hamburg

Waste Types

Waiting & Delays

Defects /| Rework 68,2
Inventory 68
Transportation 48.2
Overprocessing 43.8
Underutilized-Talent 39,92
Overproduction 35,2
Motion 20,8

Objectives of shipbuilding
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Order of wastes are based on Total waste score (TWS). TWS is
calculated from Waste priority index (WPI) which assess waste based
on occurrence, severity and complexity. Analysis cover several
shipbuilding research articles.
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A framework to identify and optimize inefficiencies. Master's Thesis. Technische Universitdt Hamburg, Hamburg



Operational KPI's identified in

shipbuilding
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KPIl's name

Descriptions

Product quality / %

Number of poor quality products
delivered

H

Number of orders delivered at
acknowledged time

i
Ontime delivery / %
/%

S —

—
Total lead time / daD

Total lead times of total supply
network, from original order to
materials at construction place

Inventory/ pcs

Quantity of items on inventory

Distance /km

Distance that materials have
travelled in supply chain

CO, & gCO,/tnm emissions

|

Cumulative CO2 emissions of supply
chain operations

Load meters / delivery

. |

Load meters used for each shipment

Pallet dencity / pcs/pallet

Number of items in a pallet delivered
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Orchestration of supply networks Orchestration of supply networks

The Role of Digital Shadows in The Value Chain
Create visibility and control over network

Enable value creation and data driven decision
making by utilizing federated dataspaces

Shipt
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