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HOW THE LINCIT JOURNEY CONTINUES
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@ Dear all,
ch the It is with great pleasure to share
(o] LINCIT the spring/summer 2024 LINCIT
have newsletter edition. We are con-
ate email tinuing our research efforts, and
fro after the LINCIT workshop orga-
e to thf“n nized in February this year, col-
ation laboration between the know-
na S‘gned ledge institutes and some consor-
e returh e EE tium members become more in-

tensive. Let’s keep up with our
network! Enjoy summer!
Greetings,

Néomle Ranssens

Contact us at escf@tue.nl
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WHO IS WHO? | INDUSTRY PARTNERS

In this newsletter edition, we will take the opportunity to introduce our industry partners. To
increase the success of LINCIT, we are reliant on our collaboration with the industry. We are happy
that a multitude of firms — across industries — act as industry partners in our consortium.

We are grateful to our industry partners for thinking along, providing us with valuable feedback,
facilitating data collection(s), and providing valuable data. We hope to provide a better understand
on circular challenges and foster the implementation of circular business models among our
industry partners, and beyond.

P e o

Koninklijke Metaalunie is an organization for small and medium-sized
entrepreneurs (SMEs) who make, repair, and maintain metal-oriented
products. Mariélle Vermunt is one of the advisors at Teqnow, the Knowledge
Center of Metaalunie that supports companies to be more successful in the
field of innovation, technology, and productivity.

66 The remake strategy is most interesting for us and our members, as we
approach circularity from the aspect of value retention: 'when does your

koninklijke
metaalunie product loose value most and would it be profitable for you to get your

products back after being used ?’3 Py

Ko Derks is ESG/Sustainable Team Lead at HQ Group, a manufacturer of high-tech
durable packaging. The biggest source of emissions for a production company like HQ
Group is the material that is used for production. HQ Group mitigate these emissions
by following two general directions: (1) sustainable sourcing and (2) re-use of products.
Major challenges include the global value chain — what about products that end up at
the other side of the world, ownership — who will be the owner of the packaging, and
alignment of customer needs — how to align customer requirements with a circular
supply chain?

66 AsanEsG department, we work hard on getting insights into our supply chain
to answer strategic questions aimed at a more sustainable future. We have
ambitious goals and are willing to transition towards sustainable practices PP

A
HQ GROUP

W e creale fo profect

WP1 | Starting small WP2 | Redrawing partnerships

Contact us at escf@tue.nl
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Paul Gosselink works at Brabant Development Agency (BOM) — Ecosystems
Development department — as program manager New Energy and Circular
Economy. In addition, he is co-developer of Circular Value Center Brabant — a
partnership between the Province of Brabant, Brainport Industries, FME,
Koninklijke Metaalunie, REWIN, Midpoint, Brainport Development, AFC,
. 2 Mikrocentrum, Fontys, TU/e, ESCF, Link magazine). The CVC manages a program to
develop business wise circular economy at high-tech industry companies in
(}BOM Brabant.

Catalyzing Change

66 The biggest challenge to become circular is doing! Many times, payback time
of circular processes, products, or services is too long. Companies don’t start
circular working. Make it concrete and in small steps. Start with a simple
process or product and show progress and results. Purpose: zero new
materials used, zero emissions in complete demand and supply chain, and fair
share of profit for all stakeholders. PP

Philips has multiple circular initiatives driven by the central ESG
team, business units, and Supply Chain. Kurtulus Oner (on the left)
and Hans Leijen (on the right) are the Philips representatives in
LINCIT. Kurtulus is working on projects to increase the application
of recovered parts in the spare parts business. Hans is engaged in
circular initiatives for medical consumables and consumer
products. Philips has built a circular practice in the refurbishment of medical systems and
recovery, repair, and refurbishment of parts of such systems, which it is extending to other
product categories. Through circular product design and eco-design, Philips is also addressing
dematerialization, extending life, re-use, and recyclability.

¢ Our generation has thrived on a linear economy, but we have come to realize that we need to
stop depleting natural resources, and as a supply chain professionals we can step up to enable
circular use of products and materials. At Philips, we act responsibly towards our planet in line
with UN Sustainable Development Goals 12 and 13. Scaling is, however, a big challenge. We have
to rethinking of our supply chains, and build ecosystems to enable the circular loops, in a cost-
effective way, whilst retaining maximum value of products and materials. 3 5 pH I I.I ps

We would like to introduce all consortium members in the next
editions of the LINCIT newsletter. You are invited to contribute to
this ‘who is who’ rubric, so please share your input via
escf@tue.nl.

Contact us at escf@tue.nl
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Graduating

Sjors van Dosselaar Cecilia Toth David Bruinenberg
@HQ Pack @Up Cycle — Pottle @Dopple

Sophie Cooijmans Iris Philipse Yagmur Unal
@ASML @Dow @Dow

L i g G i

As representatives of LINCIT, we attended and organized several
events. On February 27, we organized a LINCIT consortium meeting.
During this meeting, we shared our progress with the different work
packages, gained valuable feedback from the consortium members,
= and it offered us network oppor-
tunities. We were happy to see
many of you there, which
provided us valuable input to
continue our research efforts. We
are also happy to continue our conversations with some of you
and to involve more and more companies in our project!

TU/e &

On March 12, during the week of the circular economy,
Arjen Wierikx, in collaboration with Route Circulair,
launched the newest version of the Circular Capability
Maturity Model (CCMM). This model is developed as
part of Arjen’s PhD research at Eindhoven University of
Technology and Hogeschool Utrecht. This model offers
companies a valuable framework to start and / or speed
up the process of migrating from a linear to a circular

economy. [iU TU/fe O&s.

On May 14, LINCIT — together with REWIN West-Brabant —
organized a workshop around the alignment of the circular
strategy with the company’s capabilities and resources. First,
Bart van Dartel, Senior Manager Sustainability at Vanderlande,
gave a presentation on the implementation of circular principles
at Vanderlande and presented several statements that were

extensively discussed. VANDERLANDE

Contact us at escf@tue.nl
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Linear to Circular Transition

NEWSLETTER

Then, REWIN West-Brabant introduced the
circularity matrix and applied it in an
interactive setting. By asking three
relatively simple questions, companies are
able to decide on their circular strategy. A
big thank you for Vanderlande and REWIN
West-Brabant in co-hosting this event!

LINCIT,

é) ESCF

On June 5, the Service Logistics Forum organized an event around refurbishment. A visit to Katoen
Natie was arranged. Katoen Natie shared insights into the aftermarket and its activities to become
more sustainable. Route Circulair presented the circular maturity model. The discussion was
centered around the question: what are the main opportunities and challenges in the transition to a
circular economy? Kitchen Aid discussed its service strategy, developments with regards to services,
and its collaboration with Katoen Natie, with an incredible focus on sustainability. SLF

UPCOMING EVENTS At this conference, the

government, knowledge in-
stitutes, and the industry are
coming together to work
towards a circular economy.

ISIR conference
August 19-23
@ Budapest

An important part of this
conference is that compa-
nies share a circular ques-
tion/challenge to be discus-

Zhongxin will present her
7 work on “Remanufactu-
r ring Mode Selection” at

this conference!

Logistiek Beweegt de CE

@4 TKIDINALOG  QOctober 15, 9:30-15:00
@ Fontys Hogeschool Venlo

INVITATION

sed in break-out sessions.

Is your company an inte-
resting case? Are you willing
to present and share your
challenge? Please contact
Rick Stroecken from Evofe-
nedex!

r.stroecken@evonedex.nl

Contact us at escf@tue.nl
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RESEARCH STORIES

Transition paths for condition-based maintenance-driven smart services

Despite the fast rise of Industry 4.0 technologies, such as smart sensoring, internet of things,
and machine learning (ML), smart services have failed to keep pace. Combined, these
technologies enable condition-based maintenance (CBM) to achieve the lean goal of high
reliability and low waste for industrial equipment, setting up the first step towards circular
economy. Equipment located at customers throughout the world can be monitored and
maintained by manufacturers and service providers, but so far industry uptake has been slow.

In a Journal of Operations Management paper, Quan Zhu (together with Henk Akkermans, Rob
Basten, and Luk Van Wassenhove) uncover industry settings that impede the use of equipment
failure data needed to train ML algorithms to predict failures and use these predictions to
trigger maintenance. These empirical settings, drawn from four global machine equipment
manufacturers, include either under- or over-maintenance (i.e., either too much or too little
periodic maintenance). Second, formal analysis of a system dynamics model based on these
empirical settings reveals a sweet spot of industry settings in which such inhibitors are absent.
Companies that fall outside this sweet spot need to follow specific transition paths to reach it.

We plot the four transition paths on two axes. Over- and under-maintenance are two extremes
on the axis of how much periodic maintenance is taking place. Similarly, we can map extremes
on the axis of inherent reliability. When inherent reliability is very low, component redesign
turns past failure data obsolete. When inherent reliability is very high, long-tail failures occur
too rarely to train failure models. We illustrate the groupings in Figures 1 and 2.

Need to grow customer awareness
and willingess for CBM smart
services

|

Much periodic
maintenance, few failure
data to learn from

Much corrective I
maintenance, many failures
to potentially learn from

Transition path:
convince customer
to develop CBM
capabilities

Transition path:
convince customer
to allow for some
failures

CBM
“sweet spot”

Figure 1.

Two condition-based mainte-
Very Periodic maintenance activity V?"V nan.ce _grOWFh inhibitors _On the
Low High periodic maintenance axis.

Need to sustain OEM commitment to
CBM capability growth

I Few failure occurrences,
so few data to learn from

Failure data to learn from I
become obsolete through
redesigns

Transition path:
improve inherent
reliability
contribution

Transition path:
increase asset base
and measurement
duration

CBM
“sweet spot”

Figure 2.

Two condition-based mainte-
nance growth inhibitors on the

\Lfs‘:t Inherent (technical) reliability ::x inherent rellablllty axis.

Contact us at escf@tue.nl
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