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The positive leverages of remanufacturing

@ = We started the list of positive leverages
Cases based on the cases in this casebook.

= Only in a second phase we added insight
from research.

= We indicate with icons the leverages we

E* only find in literature but not (yet) in the
Research cases.
N, . Gefinancierd door
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For manufacturer: Why remanufacturing? @

= Gain insights to improve future designs:
© About wear of components
@ In how the customers use the product
@ Validation of design assumptions
To comply to stricter regulations on sustainability
= Business
© Reach new customers
@ Additional and complementary business models (BM)
= Product as a Service, buy back option,...
= One BM might provide input value for an other BM within the company
© Better, stronger customer relationship
\ s1rr|s B e
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For manufacturer: Why remanufacturing? - 2

Reduced ecological footprint
Access to spare parts of out phased products
Upgrade the product to a smart loT device

Disclose new markets

&) New customer segments focussing: low cost products, lead time
critical, indirect cost related to product architecture changes

carbon footprint reduction,.
Creates local, sustainable _jObS
Might helps to find motivated employees (employer branding)

Pro-active knowledge and experience building enabling to comply
easier with upcoming (EU) legislation (This is an assumption)

@@@@

I5)

)
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Why buy remanufactured product?

= 40% to 60% cheaper than new product

= Lower Total Cost of Ownership (if upgraded
product)

= A-brand at lower price (stand by, none core
applications, start up,...)

= Shorter lead time in case of breakdown
= Access to products/components that are no

longer available via regular supply channels

N,
Q. SITTIS
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Why buy remanufactured product? - 2

= Improved quality of remanufactured product
= Life extension for custom products

= Waste reduction (if manufacturer buys back)
» Reduced ecological footprint

\ - . Gefinancierd door
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Lots of flavours, differences and opportunities

PRE-OWNED PRODUCTS

REFABRICATION &
RECON D|T|ON|NG PRODUCT AS A SERVICE n. REPAIR AS NEW

REMANUFACTU RING

I PARTS HARVESTING oREBUILDING n:

OVERHAUUNGQ MAINTENANCE > = REPURPOSE

UPGRADE o RESELL  REPAIR % proDUCT TAKE BACK

<
VAR é RETROFT F END OF SERVICE LIFE
REEURBISHING b2 PRODUCT RELATED SERVICES

K . . Gefinancierd door
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“R-strategies” in scope of this project

RO Refuse [ | {3 Reuse

R1 Rethink

RZR(:_duce/-E = R4 Repair
— = R5 Refurbish

R5 Refurbish

Use R3 Reuse ] = R6 Remanufacture

R6 Remanufacture
/ = R7 Repurpose
%( _______ R7 Repurpose

R9 Recover Energy

v

Landfill

R8 Recycle

© sirris | www.sirris.be | info@sirris.be | 22/06/2022 8



lllustrative and inspiring cases

= Cases are put in random order

= |t is the intension to:

= Provide a broad view on the type of products,
activities, drivers,...

= Stimulate reflection on your companies potential in
terms of: products, market, business model,
operational capabilities

= Show that lots of successes exist, encouraging you
to take action

22/06/2022 9




AW Europe

AW Euro pe mj IS Remanufacturing

)

18.000 automatic gearboxes per year for almost all car brands
Complete remanufacturing of the gearbox.

Remanufactured transmission

versus new
Advantage for customer:
 +/-60% of the cost for a new one
Material use 99% less
Advantage for AW Europe Energy use 86% less
CO2 61% less

 Insights in reason why gearbox fails, stops working = design
input for HQ in Japan

\ . . - Gefinancierd door
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Retrofit to extend lifetime

Barco

= Retrofit of lamp cinema projectors
to laser type:

=  Customer gets up-to-date
technology

= Lowering down time & energy
consumption @customer

= |n saturated market potential for
sustainable business
development

N - . Gefinancierd door
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Renault (()) @R

= First circular economy factory dedlcated to moblllty
in France P\
= Target: negative CO, balance in 2030
= > 3.000 jobs by 2030
= 4 activities
= RE-TROFIT: extending the lifecycle of vehicles
= RE-ENERGY: production, storage & management of green energies

= RE-CYCLE: optimizing resource management

= RE-START: promote innovation and knowledge sharing

\ - . Gefinancierd door
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Hydramech myDRAMECH Remanufacturing

= Mobile mining machinery §
= Drop N Swap™ System

= Choose to have your
hydraulic cylinder or
component

= Repaired

= Exchange it for a newly
refurbished piece

= Buy new

= Minimise downtime by
on site ‘swap’

\ . . Gefinancierd door
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SKF SKE Remanufacturing

Gearbox remanufacturing

= Product repair
P services from SKF

= Product reconditioning

= Taking back of valuable
products/components

= SST units / components

Make your gearbox perform as new — or even better

= Recovery of components (motors, fans, gear
boxes,...)

= Product upgrades
= New additional functionality

Amarillo Gear Renewal Services Amarillo Renewal Services for

Services For Amarillo Gearboxes AGS Replacement Parts for
Marley™ Drives

Marley™ Gearboxes

\ . . Gefinancierd do
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LCV ‘ ‘ \/ Repair

Laser Cladding Venture

= Repair of metal shafts, gears,... by means of laser cladding
= Life time extension, repair

» Additional local hardness adjustment according to needs/sensitivity to
abrasion

Gefinancierd door
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Lexmark " Lexmark Remanufacturing

= Cartridge collection

= |n 2020, through the efforts of Lexmark .
customers, nearly 40 percent of the total @i |_E :{% @
toner cartridges shipped worldwide were - g3
returned through the LCCP. B coni Design and . e End ot
= Extending material life .
Economy

* |n 2020, 72 percent of the cartridges and
supplies returned to Lexmark were reused.
We have established a goal to increase this to 80

percent by 2025.
" @ LCCP

Lexmark Cartridge Collection Program

(=)

Lexmark Equipment Collection Program

Gefinancierd door
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Remanufacturing

= Global Remanufacturing Initiatives
= > 250 different product types in reman portfolio

= for passenger cars, commercial vehicles and off-
highway applications

= 1.800 dedicated to reman in 25 locations worldwide

= Reduced CO, emissions in 2020 by 12.444 tons and
energy savings of 8.740 MWh

\ - . Gefinancierd door .
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Fair P hone Recycle & Repair

= Collecting
= Fairphone ‘Gift Card’ o o e o e o

Select Gift Card Check the value of Download your Pack your phonel(s) Drop it in the mail, You'll receive an
option your phone(s) and shipping label safely in a box wait 1-2 weeks email with a Gift
confirm your quote Card for our
webshop

= Repair & Recyciny

= Repair policy and Service centers supporting
the end users to extend product life

= |n 2020, we managed to recycle over 17.000

Get the most out of your phone Something not working? | ordered something from Fairphone
I\ N
\a an O
<5 N2l
7
M_@ /‘\f ﬂ:
h'e
How-to's & tutorials Find & fix an issue yourself Check or change an order
N . . Gefinancierd door
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Schneider Electric SC%l‘Eleidel’ Repair, Upgrade, Retrofit
ectric

= Circular design / Re-use, remanufacturing & re-sale

= Eco-design of all its offers by incorporating key
dimensions of circularity for each new product
development (e.qg. lifespan, repairability,
upgradability, ability to be retrofitted or
dismantled, recyclability of components, etc.);

= Promotion of its ecoFIT™ services, which consists
of retrofitting Schneider Electric products and
those of other brands. These services help to
return equipment to its optimum performance
thus extending its lifespan.

N - . Gefinancierd door
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Philips PHILIPS Parts Harvesting, Recycling

« Avoid value leakage throughout the value chain ﬁ

. Ensure maximum usage of parts , .

. Parts and installation accessories collected after any ! L
7 = ("(-(_

installation, de-installation, repair or maintenance
service

. Parts harvested cleaned and tested to ensure quality
as new parts

. Strong infrastructure for trade-in equipment,
planning and logistics in place

. Collaboration across functional organizations and
businesses

. Design for recyclability (EcoDesign approach)

N - . Gefinancierd door L > .
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https://www.philips.com/a-w/about/environmental-social-governance/environmental/ecodesign.html

Signify (®ignify Repair, Reuse

= Maintenance & repair/Re-use

= Philips ‘City Touch’ can track T B e
products and parts installed at el () strectiights | | Cabinets
customer sites, facilitating feses ==
maintenance services.

Platfgrm Services

= Philips ‘City Touch’ can monitor the
use cycles of individual luminaires @ @ @ @ @ G

aaaaa
.......

and their constituent parts. This
information could be used to
optimize the recovery of products
and components at the end of the
use phase.

Gefinancierd door
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TVHCL Repair, Remanufacture

'~

REMANUFACTURED

TOP QUALITY

UP TO
50% CHEAPER WHAT OUR CUSTOMERS ARE SAYING

RECONDITIONED & SECOND-HAND PARTS

= “TVH offers a good quality of repaired parts, with a
m %\‘ a big difference in price compared to new parts.”
i D,

Repair shop (Cavle, Croatia)

“Remanufactured parts are the cheapest

option. On top, we're really satisfied with the
availability at TVH and the overall quality.”

Trader & repair shop {Janosh Hungary)
Reconditioned Trader & repair shop {Janoshalma, Hungary)

Recycled Reliable

GENERALINFO ABOUT ELECTRONIC & ELECTRICAL il HYDRAULIC CONTROL VALVES “The price, fast delivery, large stock and online shop are Heter working with TVH formany yea e
RECONDITIONED PARTS PARTS &PARTS the best thing about TVH's remanufactured parts. We've can say that the large stock, short delivery
z times and competitive prices are the biggest

advantages of their remanufactured parts.”
Trader & repair shop (Moers, Germany/ Repair shop [Castelldn, Spain)

been partners for 30 years now, with many years to come!”

UNIQUE RANGE OF REMANUFACTURED PARTS

At TVH, you'll find a wide range of remanufactured parts for every machine: from the smallest earth-moving
equipment machine to the heaviest forklift. Our unigue range of remanufactured parts includes:

=
"TORQUE CONVERTORS, UNITSHWMEPARTS
'GEARBOXES & PARTS
wennanvieru uoor
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Xerox

= Product as a service / Re-use, remanufacturing & resale

Xerox transformed into a services led technology
company focused on customer value. 70% of
Xerox’s revenues are now created after the
product sale.

All Xerox equipment - no matter the percentage
of new and reused parts - meets the same quality
specifications for performance, appearance and
reliability.

= Enabling digital technologies

Xerox added sensors on the photoreceptor drum,
feeder output tray, and toner cartridge to enable
accurate billing and facilitate the sale of
consumables like paper and toner.

So-called signature analysis technology
determines the noise, heat and vibration
properties (the “signature”) of the part to be
reused to confirm that it falls in the range
characteristic of a “new” part during operation.

Gefinancierd door
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«  Collection
Customers use
the product.

45N

Disassembling
and cleaning at
plants

Fuji Xerox
Closed Loop
. . Completion and S}’StEI'n
\ delivery
e

|

Inverse design

Fy

Integrated production line

Sorting components

Analization_
ot

xerox @) Repair, Remanufacture, Recycle

A

Returningto

’rnw materials

Repairing

Quality check \\Q‘V

and assurance

"~ Making/moelding into

new compopents

Remanufacture Clean Sort Disassemble| 4
Components |+ | Components[* | Components Machine
Frame Parts
Build Sub-
assemblies
TM&' New
Parts
L Whol
Assemble N o'e Configure Quality
Frame Machine System Testin
Assembly g
Add New
Parts

“Remanufacture

Rewdameratibary Smart, Connected Products Are Transforming Competition, by Michael E. Porter and James E. Heppelmann;

Machines
Out




+

= WATT4EVER  Component harvesting & Reuse

BATTERIES FOR LIFE

Watt4Ever

= Reuse of car battery modules for
energy storage application

= Battery Diagnostic / Energy Need
Audit

= Dismantling Reusable or End-of-Life
Batteries

= Monitoring & Optimization of the
Battery System

= Ensure Responsible Battery Recycling
= Battery Repair and Remanufacturing
= Deliver Turn-Key Battery Solutions

= Maintenance

= Energy optimisation solutions

k . . Gefinancierd door
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VERNIEUWEN

I
Wked last/long

Tread renewal
Lower cost than a new set of tyres
Repair of (expensive) large tyres

FINALE 'stf'f_CT'E ‘ © sirris | www.sirris.be | info@sirris.be | 22/06/2022 26




Legrand L1 Iegrand® Re-use, Recycle

!
—
J

| S

) A SPAREPARTS
=  Adcircular solution based on busbars (also known as \
voltage rails). t f‘
DEMONTAGE ¥ |2
=  Buy-back agreement \\ RE-USE 90% —- ’;
. ﬁ]tfé?fnggd of the period of use, Legrand will be \,\ RECYCLE 10% 4‘/
=  Then we will harvest the system or the branch —_—
box, after which an amount will be refunded. B ETEER) ‘&' -
The amount of this refund depends on the out |
condition of the products. O
\ . . Gefinancierd dOf)r
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SF\AI SEw RPomaniifartiirinn
EURODRIVE

Utilization phase ([ End of |

‘\ life

Recycling

J

Transportation & logistics

v,

~ eUse ~ eTurn ‘

= R eFit: Customized adaption

= ReTurn: Returning the used components

= ReUse: Remanufacturing - “refurbish as new”

= K eCycle: Recycling not reused parts (bolts, bearings, oil, etc.)

\ - H Gefinancierd door
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A DRD
ABB DD

Remanufacturing

= Robot global remanufacture and Repair Centre

= ABB has remanufactured over 12 000 robots during the last 25 years. ABB always
offers a wide selection of more than 400 used robots on stock.

A1) w1 ] sy gl

A1) T | S T

Remanufactured Robots Remanufactured Customer Remanufactured Arm IRC5 Controller Upgrade
Robot Property Exchange

_ L. s T
Workshop Repair Refurbishment / Buy Back
Reconditioning Services

Gefinancierd door
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AtIaS COpCO/O”g“’]A”’ AtlasCopco  Remanufacturing

=  Complete overhaul of old compressors

= New customer segments
=  Customers with little capital to invest who want A brand
=  Back-up compressor
=  Customers urgently in need of a compressor (4 weeks)

=  Remanufacturing facilitated through modular design
=  Gaining insight in use phase via loT:

= Compressors are equipped with Smartlink, Atlas Copco’s data
monitoring system.

It g:[|ives customers remote insight in their compressed air installation,
helping to spot developing problems and showing them the potential
for optimization and energy savings. Hence, lowering the TCO for the
customer.

= |t helps Atlas Copco improve the design of new compressors.

=  Gaining insight in wear and tear of compressors out of real-life examples
*= Insight in effective use profiles
=  Sales to new markets
= Additional income

N - . Gefinancierd door
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Repair

REM B

= Repair, overhaul and sales of hydraulic installations
from small, standard cylinders, pumps and valves to very large
and complex models from different brands.

= Stock of hydraulic pumps, motors and valves
= Qualified service center for specific brands

\ . . Gefinancierd door
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Budwe g m Remanufacturing

= Remanufacture already used calipers and manufacture new ones.
= (Caliper spare parts program (> 2.400 part numbers), online catalogue
= Large stock allowing to assure short lead time for broad range of products

SAVING RESOURCES

The use of remanufactured products is not only an
affordable choice, it can save valuable resources and

helps to protect the environment, too. The waste water
from the cleaning process of the calipers, for example, is
recycled in a closed system, thus saving resources.

\ . . Gefinancierd door
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TREMEC

Remanufacturing

Tremec

Remanufactured gearboxes and transfer cases.

= gpecialized in remanufacturing transmissions for more than 30 years.

= Rebuilding a transmission involves replacing broken, defective, or
worn-out parts with new ones.
= Only replacing some internal components will create uneven wear and

tear in the rebuilt unit. It is not simply rebuild them by replacing some
parts, it is expertly remanufacture transmissions

= Many times, remanufactured transmissions are superior to
new factory gearboxes.
= Reman Transmission also provides a 5-year Hassle-Free

unlimited mileage Warranty with every remanufactured gearbox
sold.

=  Meticulously test every part of every remanufactured transmission

before shipping.
\ . . Gefinancierd door
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CNH CN.i EMAN Remanufacturing, Recycle

INDUSTRIAL

* |[n-depth testing of remanufactured engines and
components

= | ong warranty period on parts and
labor (12..24 months)

Resource Lifecycle ~ <y
Q. AN "
Source: Centre for Resource m \ ¥
Efficient Manufacturing Systems
G
2%\ -
CLE (£.9)) [ A

[ RE EMANUFACTURE.

k . . Gefinancierd door v
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. STOREBRO
Storebro Industrier Reconditioning
Remanufacturing

= Remanufacturing on lathes, milling and grinding machines

= In the last 25 years, Storebro has reconditioned more than 800-900 machine tools.
» An estimated cost saving of 50 % or more compared to new machine

= Large stock of parts for manual machines (> 80.000 item lines, 1 mio parts in total)

Gefinancierd door
de/Europess Unie © sirris | www.sirris.be | info@sirris.be | 22/06/2022 35

NextGenerationEU




[ =

oo\t

Robotif ro bot" I Repair; Retrofit

= |ndustrial robots from Adept, Bosch and Staubli
= Service, maintenance, repair and overhaul

24/7 ON-SITE EMERGENCY REPAIR FOR ON-SITE MAINTENANCE FOR ROBOTS INDIVIDUAL RETROFITTING OF YOUR
INDUSTRIAL ROBOTS MADE BY ADEPT, MADE BY ADEPT, BOSCH, STAUBLI INDUSTRIAL ROBOTS
BOSCH AND STAUBLI
REPAIR PACKAGES FOR INDUSTRIAL TRAINING COURSES FOR ROBOT PURCHASE OF USED INDUSTRIAL
ROBOTS MADE BY ADEPT, BOSCH, SYSTEMS ADEPT, BOSCH, STAUBLI ROBOTS MADE BY ADEPT, BOSCH OR
STAUBL STAUBLI
N . . Gefinancierd dOf)r
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Desko m Repair; Refurbish

=  Office furniture provider
= How to furnish the office?
= Remain, Redistribute, Repair, Refurbish, Repurpose, Recycle

= Majority of desks are retrieved from customers through a buy-back scheme which provides
an economic incentive to return the product B

=  With these services, Desko offers three price points for customers r
= newly manufactured at approximately €920, g—

»
= remanufactured once at around €460, -
= and remanufactured twice at approximately €230.
\ . . Gefinancierd dOf)r
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Toyota forklifts TOVOTA Refurbish

MATERIAL HANDLING

»  Forklift manufacturer .,

= ‘Approved Used Trucks ° ~ | |

= Process: Y
* Inspect > Wash = Test - Paint > End inspection

= 30% of sold forklifts are Used Trucks

= Main reasons for customers:

* Reduced cost, immediate delivery and reliable back-up
=  Warranty always included

\ . . Gefinancierd door
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Laundrysystems  Launbivsverems Refurbish
T

» Industrial laundry machines
= New and reconditioned washers, dryers and ironers
=  From A-brands Miele, Electrolux

= Continuously > 100 industrial washers and dryers
on stock
= Webshop for overview and to order

R
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Back Market e Mar kot Refurbish

*  Online platform
= Martket place for vendors to sell refurbished electronic devices
= Smart phones, tablets, kitchen appliances, TV& home cinema, DIY,...
= Since 2014, inception in France
= Available in 13 countries in 2021 and host > 1.000 sellers of renewed electronics

= New sellers need to be certified with the ‘Black Label’ that allows them to trade on the
platform

= Offer 1-year warranty for all items

Gefinancierd door
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RSN railServiceNet Repair

We keep your trains rolling

* Maintenance and repair of railcars and locomotives

= Already more then 20 years active

= > 300 locomotives per year, overhaul 3.000 wheelsets per year
= Flexibility, 24/7. Repair on the sport by mobile team

Wielstelrevisies
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Q. SITTIS
driving industry by technology

http://www.sirris.be

http://techniline.sirris.be

#sirris

B¢ OO

http:/ /www.linkedin.com/company/sirris
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