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The focal research questions in whole project are "How
to turn green transition actions in material management
to competitive advantage for network?” and “How to make
business from network sustainability development?”

Virtual space can be implemented from various components, and
it can also be a collaborative environment. The implementation
can exploit internet of digital twins, dashboards, or metaverse
environments. Access to the system will be provided to partnering
companies for ecosystem status checks, and digital authentica-
tion may serve as proof of maturity levels. Finally, a pilot and
testing phase will be conducted to validate the S4M system’s
functionality.
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Sustainable material
management maturity
model construction

Digital solutions’
evolution for networked
material management

Material Management
of Innovate to Order (ITO)
shipbuilding ecosystem

Dissemination &
exploitation

Coordination &
Project Management

Company network

Case Company A
» KPA Customer communication

Case Company B
« KPA Change management

= KPA Product Lifecycle Management

Case Company C
« KPA Contracting
» KPA Organisational learning

Case Company D
» KPA Data visualisation
Industrial metaverse

Case Company E
= KPA Tacit knowledge transfere
= KPA Process productivity

Case Company F
» KPA Sustainability & Maturity of

supply network
« KPA Competitive production

Case Company G
« KPA Digital supply chain solutions




Several PTAs
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Company specific maturity KPAs and KPIs

» Network level S4M maturity of network
« Scalable to wider SBE

PTA Performance Theme Area

KPA Key Performance Area

KPi Key Performance Indicator

SBE Ship Building Ecosystem

54M Sustainable Material Management Maturity Madel
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Digital solutions TURK ™7

* Digital version of the S4M maturity model = ]
* Ul, back-end, and database running on Docker for demo purposes F’i ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
* Excelimport & export of S4M model structure and data values
* Next steps: Test environment, User access and data sharing
* Mobile app for deviation tracking e
* Pilotin December 2025 F—
* Next steps: VIT LCA-calculator integration, Waste calculations and
analytics e

* Agent-based simulation and optimization of material flow
* Conceptual specification phase "

¥ Design for Manufacturing & Assembly (DfMA)

First-time-right block status

seminar demo deviation tracker s4m.mp4

Yfour Latost Valua Natwark Avg.
85 % : Level 3 84.1 (18 comps)

e Contact WP2 leader Kimmo.Tarkkanen@turkuamk_.fi


https://tuas365.sharepoint.com/:v:/r/sites/Materialmanagementinshipbuildingecosystem/Jaetut%20asiakirjat/General/WP2%20Digital%20solutions%E2%80%99%20evolution%20for%20networked%20material%20management/Deviation%20tracker%20app/videos/seminar_demo_deviation_tracker_s4m.mp4?csf=1&web=1&e=MXvpQb&nav=eyJyZWZlcnJhbEluZm8iOnsicmVmZXJyYWxBcHAiOiJTdHJlYW1XZWJBcHAiLCJyZWZlcnJhbE1vZGUiOiJtaXMiLCJyZWZlcnJhbFZpZXciOiJwb3N0cm9sbC1jb3B5bGluayIsInJlZmVycmFsUGxheWJhY2tTZXNzaW9uSWQiOiJmZjdhODAxMC1lOWU5LTQxY2EtOWU1NS0zMzIwNjFjZTk0NjkifX0%3D

Supply chain material tracking:

. : : TURKU AMK
Technology, Data, Information and Objectives,
Technology .
Questions
((‘ ))) =  How efficient are
é _ _ operations in term of
kﬂ o - o B =5/ 1 \ % cost /waste
LoRaWAN D\ / Denefits that can be
NB-loT, GPS-sensor = achieved.
RFID-tags —
Smartphone OR-code
Image recognition .
‘ Contact Janne Siivonen
Raw data Business process  gpjectives Statistics Analysis
information
: isti ici Predicti del
Mate.rlal: ERP- data/information Right materials Jl_l(')l'gllzt/lce:net]::';“l?:\/cgls e .|c.|on. modess
location Transportation/logistic ~ Right place Lead time Optimisation
time information Right time, no waste Simulation

CO, Deviations
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Funded by BF

* https://www.businessfinland.fi/en/for-finnish-customers/home
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