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Brief bio of Tom Sakao

e 2007 — Present Linkoping University (LiU), Sweden
Started as environmental professor awarded by the Swedish Il.“ LINKOPING

UNIVERSITY

Association of Graduate Engineers
TECHMNISCHE

e 2005-2007 Darmstadt University of Technology, Germany | ANIVEREIET
(Research Fellow of the Humboldt Foundation) :

e 1998 — 2005, 2007 Mitsubishi Research Institute, Inc., Japan B“LU

e 1998 Ph.D., MSc, and BSc in Precision Machinery
Engineering, The University of Tokyo, Japan
Maintenance, Design, Al, Robotics, ...

* Fellow of CIRP (The International Academy for Production Engineering)

(one of three Swedish fellows) [R{l
— Secretary for the scientific technical committee Design (STC Dn) —
Member of SPA (The Swedish Production Academy) e
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Contribution to society & academia
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- DELEGATIONEN FOR [ IEIEEz=)
- CIRKULAR EKONOMI RSO /TC 323

The Swedish government reference group. CirCUlar economy

Science-for-policy

contributions, 2018, 2025. The ISO CE standard issued in 2024.
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Standards to promote
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Implementing Circular Economy Activities in Manufacturing for Environmental

signing Value-Driven solutions: The Past and Future of Industrial Product-Service Systems Sustainability
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The groundbreaking innovations

i & > <

The mobile Thanks to local The streaming media Medtech companies such
communications sector companies such as NIRA technology that enables as Sectra, AMRA and 1) Gateborg
here started with Dynamics, Veoneer and companies such as SyntheticMR are leaders
Ericsson, and ever since, Actia, we're well ahead in Netflix, HBO and Spotify in the field of digital
the city has been a leader the field of vehicle safety. was born in Linkoping. imaging analysis. ' Malon = \ \
in GSM, 3G, 4G and now g N N
5G. https://www.Iinkoping‘se/en/bu'siness-link}ping/lzal—industry/

https://www.linkoping.se/en/business-linkoping/news-and-stories/a-thousand-years-of-innovation-and progress/




Difference influencing collaboration with industry

No funding for non-project-based Typically; Funding a researcher’s
research by the university full time by the university.

LINKOPING
II.“ UNIVERSITY



Total

LiU’s income (in 2024)

W Education

Research grant

B Research Council

mVinnova Research

B Government Agencies

B Municipalities and Regions B Appropriation

B Other Swedish Research
Foundations

B Other Swedish Organizations
& Associations

B Swedish Companies

mE Grant

Compe

o B Financial Income
B EU Commission

B Foreign Companies &
nizations
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II." UNIVERSITY (Graphs made by the author based on Linkdping University, 2025: Arsredovisning for Linkdpings universitet avseende budgetaret 2024)




Research & Innovation project - Type 1

LINKOPING
UNIVERSITY

the author and not official.

Application,
report, &
Needs, data, support
knowledge, etc.

. Flow of money

Project financed directly by a company

© Copyrights reserved by Tomohiko Sakao, 2025




Research & Innovation project - Type 2a

LINKOPING
UNIVERSITY

the author and not official.

Application
& report

Needs, data,
knowledge, etc.

. Flow of money

Project by a public funding body

© Copyrights reserved by Tomohiko Sakao, 2025




Research & Innovation project - Type 2b

LINKOPING
UNIVERSITY

the author and not official.

Application
& report

Needs, data,
knowledge, etc.

. Flow of money

Project by a public funding body

© Copyrights reserved by Tomohiko Sakao, 2025




Research & Innovation project - Type 2c

LINKOPING
UNIVERSITY

the author and not official.

Application
& report

Needs, data,
knowledge, etc.

. Flow of money

Project by a public funding body

© Copyrights reserved by Tomohiko Sakao, 2025




Research & Innovation project - Type 2d

LINKOPING
UNIVERSITY

the author and not official.

Application
& report

Needs, data,
knowledge, etc.

. Flow of money

Project by a public funding body

© Copyrights reserved by Tomohiko Sakao, 2025




Research & Innovation project - Type 3

the author and not official.

Application
& report

' Flow of money

Project by a public funding body focusing on research

VA ©cC ight d by Tomohiko Sakao, 2025
II.“ UNIVERSITY opyrights reserved by
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R&I projects of Types 1, 2, and 3 (examples)

* Design projects in Mistra REES — Resource-Efficient and
Effective Solutions based on circular economy thinking
(2015-23) Mistra (89 MSEK) (pia. 2014/16)

MISTRA

* Scandere — Scaling up a circular economy business
model by new design, leaner remanufacturing, and
automated material recycling technologies (2022-25),
EU-cofounded ERA MIN (1.3 M€) (101003575 — ERA-MIN3)

*  Circ€uit — Circular European Economy Innovative

Training Network (2016-20), EU Horizon 2020 (4 M€) (No.

721909)

* Implementing a PSS design method (2012-15) Siemens
Industrial Turbomachinery AB (2.8 MSEK)

* Developing an ecodesign process to address circular
resource flows and environmental issues (2024-2025),
Hitachi, Ltd.

LINKOPING
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Catena-D - Circular and resource-efficient value chain
systemically enabled with Al and digital thread,
VINNOVA (6 MSEK) (No. 2023-02477)

Vice leader for WASP cluster Manufacturing & Process
Control (2022 and onward), WASP (Wallenberg Al,
Autonomous Systems and Software Program)

\/\//\ ID WALLENBERG Al

AUTONOMOUS SYSTEMS
AND SOFTWARE PROGRAM
RE:think - Rethink and improve product design and
service cost for circular economy business models
(2022-25), Energy Agency (4 MSEK) (No. P2022-00342)

Analysis of Lifecycle Costs and Values to Improve
Lifecycle Management (2014-2017) Toyota Material
Handling (5 MSEK)




Industry partners (examples)
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Research & Innovation project - Type 2a

LINKOPING
UNIVERSITY

the author and not official.

Application
\ report

University

Needs\ data,
knowled§e, etc.

. Flow of money

Project by a public funding body

© Copyrights reserved by Tomohiko Sakao, 2025




Technology readiness level (TRL) B

System Test, Launch
& Operations

Contribution by industry

System/Subsystem
Development

Technology
Demonstration

Technology
Development

Research to Prove
Feasibility

Basic Technology
Research

Contribution by academia

MNASA Technology Readiness Levels

https://en.wikipedia.org/wiki/Technology readiness_level
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There is nothing so practical
as a good theory.
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Mechatronics

Emerged in industry from two disciplines,
mechanics and electronics, in late 1960s
- Transdisciplinary 1 and 2

I Sensors

Actuators

Circuit board E Software

Mechanics
Mechanics +
Electronics

19

Example: Sewing machines

Mechanics
+
Electronics
CCBY-SA 2.0
Mechanics Tgtsps://commons.wikimedia.org/w/index.php?curid:133

By Birmingham Museums Trust, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curi
d=39737099




From theory building to industrial implementation: a PSS design method case

New needs for services in mfrs

Development of a concept

Product design methods

Service design methods

(Araietal. 2004) TRL ~3

Proof of concept

Simulation in lab env

PSS: Product/Service System
Mfr: Manufacturer
Env: Environment

Think big!
Researchers’ theory building research (2002-2003)

Act consistently!

(Sakao et al. 2020

https://doi.org/10.1017/S0890060420000402

Collabo -ation with companies (2003-2006)

(Sakao et al. 2004
Sakaoetal 2007 TRL ~4 — Alab technology

Measuring effects in lab

(Nerambalh etal. 20253

https://doi.org/10.1017/dsj.2025.4

Collaboration with practitioners (2010-)

https://doi.org/10.1016/j.iclepro.2006.05. 015)

Validation in relevant env

Demonstration in relevant env |

(Sakao et al. 2009
ord.js f?pdttds' Z/SAAY TRL ~5

8706&dswid=668)

portal.org/smash/re

Mfr A's procedures,
methods, & tools

Collabc ration with a Germany-based mfr (2005-2007)

Be patient!

Practic al implementation project with Mfr A (2011-2015)

USRI TRL~6 i
esign metho

Fine tuning & operation

Mfr A's
~T+
improved method TRL~7

© Copyrights reserved by Tomohiko Sakao, 2025



Neural-imaging of designing

* E.g., electroencephalography (EEG),
functional near-infrared spectroscopy
(fNIRS), and magnetic resonance
imaging (MRI).

EEG lab. in the Department of Behavioral

. Sciences and Learning at LiU
¢ Example Of ImageS by EEG (Photo by Magnus Johansson of LiU)

Individual with less knowledge on CE Individual with more knowledge on CE

Task on product  Task on product-service svstem Task on product  Task on product-service system
for CE for CE

II." bINI}\(/OEFSgl'?Y (Neramballi, Signoret, Sakao, Gero. 2024. Validation of a procedure for examining the neurocognitive characteristics of design for sustainability activities)
https://liu.diva-portal.org/smash/get/diva2:1912081/FULLTEXTO1.pdf




R&I pathway in a figure eight

Theoretical “Honeybee dancing with inquiry”

Field

Practical

Opportunity Solution Legend for links Legend for nodes

Outcome : Citation relation - Research work

Sakao, 2019. Research series review for transdisciplinarity assessment —
Validation with sustainable consumption and production research.
https://doi.org/10.3390/su11195250




Want to know more?

Contact
Tom Sakao

tomohiko.sakao@liu.se
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