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DECREASING PRODUCT LIFETIME

- AVERAGE LIFETIME OF PREVIOUS PHONE

20% § Smartphone D

Feature phone E
Basic phone

1year 2 years 5 years

Infographic by Youge Xiao.
Taken from http://www.fairphone.com/2014/06/20/next-step-in-life-cycle-assessment-inventory-analysis/
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FAST FASHION CONSUMPTION STYLES

Jedes Jahr ein neues
Smartphone’

Zum Beispiel das neue Samsung Galaxy S5.
Willkommen im besten Vodafone-Netz
aller Zerten.

Vodafone
Power to you

NUR

bei Vodafone
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TEXTE 11/2016

Ei n fl.u S S d e r Umweltforschungsplan des
Bundesministeriums fiir Umwelt,

N u tz un ng auer von Naturschutz, Bau und Reaktorsicherheit

Produkten auf ihre e

Umweltwirkung:

S h ff . Einfluss der Nutzungsdauer von Produkten auf
cnalrung emner ihre Umweltwirkung: Schaffung einer

Informationsgrundlage und Entwicklung von

Strategien gegen ,,Obsoleszenz*

Informationsgrundlage
und Entwicklung von
Strategien gegen

,Obsoleszenz* Okt e et Angewendie Okclogios by

Prof. Dr. Rainer Stamminger
Universitat Bonn, Institut fiir Landtechnik, Bonn

Umwelt
Fiur Mensch & Umwelt Bu ndesamt

J z U I QD E;':EE"':U‘E‘?&“"“" 23.6.2016 Innovation Potentials of the Circular Economy




PRODUCT OBSOLESCENCE

B Electronic goods are intentionally designed for a specified
technical lifespan (though dependent on user groups)

B Various reasons for premature product replacement

B In the case of mobile phones:
[0 Design/fashion trends
[0 Incentives of telco operators for premature replacement
[0 Bad product design (e.g. non replaceable batteries)

B Product price also depends on offered services, availability of
replacement parts, design, reparability etc.

Source: Prakash (2014); Prakash et al. 2016
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CNET > Tech Industry » Digging for rare earths: The mines where iPhones are born

Digging for rare earths: The mines
where iPhones are born

How are these unusual minerals extracted from the ground and why is that process an
environmental risk? CNET's Jay Greene explains.

Tech Industry

September 26, 2012

12:00 AM PDT
. MOUNTAIN PASS, Calif. -- About 60 miles

4__' > ‘ southwest of Las Vegas, in a mine some
b 500 feet deep, the beginnings of an

iPhone come to life.

by Jay Greene

@jamjaygreene . . )
But the sleek, shiny iPhone is far, far

removed from the rocks pulled out of this
giant hole, which looks like a deep crater
on the moon. A very deep crater. The
ground is covered with rust-colored Mountain Pass, Calif,, run by
boulders, rocks, and pebbles. The walls Molycorp.

-

The rare-earth mineral mine in

Source: http://www.cnet.com/news/digging-for-rare-earths-the-mines-where-ip (1.10.2015)
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Image source: www.seltenerdmetalle24.de
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RARE EARTHS AND SMARTPHONES

THE PERIODIC TABLE OF iPHONES

Key ingredients in the iPhone include so-called rare-earth minerals,
elements whose properties make it light, bright and loud.

| Yttrium (39 Y) | [ Praseodymium (59 Pr) | [ Gadolinium (64 Gd) |
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Source: http://www.cnet.com/news/digging-for-rare-earths-the-mines-where-iphones-

are-born/ (8.5.2016)
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E-WASTE

A Story_Hopper_A_free_trip_Electronic_waste_Africa.mp4 - VLC media player e [g]
Medien Wiedergabe Audio Video Untertitel Werkzeuge Ansicht Hilfe

04:00

o-mm
] o) G e P

Source: https://davehakkens.nl/news/a-free-trip/ (22.6.2016)
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APPROACH 1: RESPONSIBLE SUPPLY CHAINS

GeSl

GLOBAL e-SUSTAINABILITY
INITIATIVE

Innovationsverbund ﬁchhaltige Smartphones
Lineburg, 23 June 2016
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CONFLICT FREE SOURCING AND RELATED TRACKING

Fl%PIIOIIE

|= Fairphone 2 packaging
Distribution center - Tilburg,Metherlands

Cassiterite

{tin) mineral
Mmas - DH Congo

Columbite Tantalite 2. g
(tantalum) mineral S5 ———

Mines > DR Congo [Crar es Salaam

Source: https://www.fairphone.com/2015/08/20/supporting-fairer-mineral-initiatives-with-the-fairphone-2/ (20.01.2016)
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APPROACH 2: CIRCULAR SUPPLY/VALUE CHAINS

Chapter 4

The Performance
Economy

Second Edition

THE PRODUCT=LIFE FACTOR

Walter R. Stahel

Walter R. Stahel

FIGURE D: ALTERNATIVE LIFE-CYCLES OF AN INDUSTRIAL PRODUCT AND
INTENSITIES OF LABOUR AND ENERGY INPUTS IN THE
PRODUCTION PHASES

BASE MATERIAL HANUFAETURING TOTAL INPUT INCORPO-
PHASE PHASE RATED IN PRODUCT
LABOUR 25% 5% 1003
ENERGY 5% 14 1003
| FRODUCTS
VIRGIN PRIMARY
SUPPLY BASE racenditioning USE s DISPOSAL
MATERIALS loop
recycling
loop SECONDARY
MATERIALS

FIGURE C: THE SELF-REPLENISHING SYSTEM (PRODUCT-LIFE EXTENSION)

basic manufacgunng

material e
d ion, was
virgin ___9 ___9
resources
replemahl.m; loops

independence of the life-times of
inter-compatible systems, products
and components
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1. STATUS QUO (“FAST-REPLACEMENT SYSTEM”)

FIGURE A: THE FAST-REPLACEMENT SYSTEM

\]

depletion of * waste _
natural resources production - use “as is" - dump | accumulation
b e ceemeemmeeememmemeeccccenaaa-
high energy and product-1ife equal to life of waste
water consumption weakest component disposal
-

Assumptions and mechanisms:
e Growth understood as higher production volume

* |n stagnant markets, growth only possible by
shortening the design life of products = speeding up replacement

=>» short-life, incompatible products, lack of reparability

Source: Stahel 1984, p.73
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ENERGY AND LABOUR INTENSITY OF DIFFERENT
PRODUCT LIFE-CYCLE STAGES

BASE MATERIAL MANUFACTURING TOTAL INPUT INCORPO-
PHASE PHASE RATED IN PRODUCT
P )]
LABOUR 25% ( 152 100%
—————————— -'-------’-~i.-—----.-----}--_-t.---l--_------'-----------‘-b
ENERGY ( 5% 3 25% 100%
N o
/-_\P‘RDBUETS
VIRGIN PRIMARY ( \
SLPPLY P BASE reconditioning USE =————3P DISPOSAL
MATERIALS loop \___“/
"f“lm\.sscmmav
oop
MATERIALS

=» Circular economy: Substituting manpower for energy

Source: Stahel 1984. p-?k
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“SELF-REPLENISHING SYSTEM”: SERVICES FOR THE
CONTINUOUS EXTENSION OF PRODUCT-LIFE (*

FIGURE C: THE SELF-REPLENISHING SYSTEM (PRODUCT-LIFE EXTENSION)

basic manufacturing
material

use
production / L@ waste 9
virgin 9 f 4 tB 2

resources .
replenishing loops

independence of the life-times of
inter-compatible systems, products
and components

Assumptions and mechanisms:
e Goal: Minimisation of matter, energy-flow and environmental deterioration
* Reuse, Repair, Reconditioning, Recycling (loops)

« Keep the loop as small as possible for maximum resource efficiency!
(e.g. reuse before remanufacture)

« Application to smallest possible unit: component, product, system
* No restriction of growth or social and technical progress

Source: Stahel 1984. p.74
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CIRCULAR ECONOMY: LOOPS

®

Parts manufacturer

{

Product manufacturer '

Recycle
} -

Service provider m
5 Refurbish/

remahufacture

Reuse/redistribute

Maintain/prolong

Collection

| Source: based on Ellen MacArthur Foundation, 2013, p. 24
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THE CIRCULAR ECONOMY IN DETAIL
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Source: based on Ellen MacArthur Foundation, 2013, p. 24
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AGENDA

1. Introduction with some Smartphone challenges
2. A framework of the Circular Economy

air, Reuse, Reman

4. Conclusion
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CIRCULAR ECONOMY: LOOPS

ot

Parts manufacturer

{

Product manufacturer '
’ Recycle
¢ -

Service provider

Refurbish/
remanufacture

Reuse/redistribute

Collection

| Source: based on Ellen MacArthur Foundation, 2013, p. 24
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.

Source: http://www.express.co.uk/life-style/science-technology/641336/Broken-iPhone-Screen-Apple-Store-Reuse-and-Recycling (21.6.2016)
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GLOBAL REPAIR COMMUNITY

Join | login BB

Q IFixiIT

The free repair guide for everything,
written by everyone.

What would you like to fix today?

iPhone & Battery Replacement

Repair Guides Answers Forum Parts & Tools Store Teardowns

Source: https://www.ifixit.com/ (14.12.2015)
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Fairp hone * Modular design allows replacing battery and screen in sccorme
2 tools.
* Smaller modules can be removed with a standard Phillips #0 screwdriver.
* Disassembly instructions are printed on the phone.
Motorola ~

Battery can be removed in seconds.
Droid Bionic * Modular design allows replacement of many individual parts. A
= Rear camera replacement reguires removing an EMI shigld. -

Apple * Standard Phillips screws used throughout.

= Hidden clips make it nearly impossible to open rear case without
damaging it.

= Soldered battery is very difficult to replace.

iPhone

HTC * Solid external construction improves durability.
One = Virtually impossible to open without extreme damage to rear case.
= Battery is buried under motherboard and adhered to midframe.

w
o
c
=
Q
@
>
=
=]
n
ey
o
®
=
x.
—
(o]
o
3
~~
1]
3
Q
=
=
o
o
>
[
X
[}
=]
D
=
Q
=
=
1<
~—
H
»
'_\
N
N
o
=y
o1
N~—

IQD imegareacuaity  23.6.2016 Innovation Potentials of the Circular Economy 26

Design



® O

https://www.youtube.com/watch?v=6DW733G76BY (10.04.2016); 0:37
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PRODUCT DIFFERENTIATION THROUGH
DESIGN FOR REPARABILITY

https://www.youtube.com/watch?v=6DW733G76BY (10.04.2016); 0:37

Guest Blog: iFixit and Fairphone Repair Guides

Q FixiT + Fﬂﬁpﬂaﬂt

Image sources:
https://www.fairphone.com/2015/11/18/guest-blog-ifixit-

on-fairphone-2-the-first-truly-smart-smartphone/
(14.12.2015)
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FAIRPHONE o=
SPARE PARTS -
ONLINE STORE l &L . ‘\‘

‘e .

Fairphone 2 Camera Module Fairphona 2 Bottom Module Faiphone 2 Top Module Fairphone 2 Display Module

€34.00 €19.99 €25.00 €85.00

More information More information More information More information

FP2

W
=
[=]
L
[-%
[
i

Fairphone 2 Battery Violume and Power bution Midframe Back Cover

£19.99 €2.28 £10.75 £€7.44

More information iore information More information More info

FraETion

Source: http://shop.fairphone.com/spareparts.html (2.5.2016)
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THE MODULAR PHONE?

BLUETOOTH
W IFI
GYROSCOPE
STORAGE BATTERY PHUNEBLOKS
A PHONE WORTH KEEPING
Source: https://phonebloks.com/ (21.6.2016)
ANTENNA
SPEED
AUDIOJACK

\Meet Ara,

the mod
phone. U\

Developer Edition Shipping Fall 2016

*\ =

Source: https: //ataD google.com/ara/#about (23.6.2016)
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CIRCULAR ECONOMY: LOOPS

ot

Parts manufacturer

{

Product manufacturer '
’ Recycle
¢ -

Service provider

Refurbish/
remanufacture

Maintaifi/prolong

Collection

| Source: based on Ellen MacArthur Foundation, 2012, p. 24
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2ND HAND MARKETS

Ratenzahlung

Monatliche Rate
«' Handy einfach und beguem in 24 Monatsraten bezahlen
«' Einmalige Anzahlung im ersten Monat
&' Effektiver Jahreszins (0,00%)

Handytausch Option
Mit der Handytausch Option jedes Jahr das aktuellste

Smartphane!
mehr Details

5,00 € ® mt /12 Monate

10,00 € ® 4 Rate s 24 Monate

29,99 £ Einmalige Anzahlung
269,99 £ Sesamtpreis

Das alte Gerat wird dann von congstar dem Gebraucht-Handymarkt zugefiihrt. Das
Tauschverfahren funktioniert laut Anbieter aber nur, sofern das Smartphone lediglich Gber normale
Gebrauchsspuren verfligt. Bei schweren Schaden, wie einem kaputten Display oder Rissen im Gehause

gibt es kein Tauschgerat.

Source: http://www.all-net-flat.de/news/congstar/congstar-startet-handytausch-option-jedes-jahr-ein-neues-handy/ (21.6.2016)
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REUSE ORGANIZED BY ReVital-Box

NON-PROFIT Wiederverwenden
statt Wegwerfen 4

LINZ AG

A B F A L L

Source: http://www.revitalistgenial.at/ (12.11.2015)
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CIRCULAR ECONOMY: LOOPS

Parts manufacturer

{

Product manufacturer ’
’ Recycle
¢ -

Service provider h é

| Share m

Maintain/prolohg

Refurbish/

Reus@/redistribute

Collection

Source: based on Ellen MacArthur Foundation, 2012, p. 24
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MOBILE PHONE REFURBISHING

Foto (c) Erik Hansen

http://oe3.orf.at/wundertuete/stories/2593378/ (21.6.2016)

« 11. Ausgabe der O3-Wundertiite prasentieren: 388.000 Handys sind insgesamt in
Haushalten, Firmen, Abfallsammelzentren und Schulen gesammelt worden

 Noch funktionierende Handys werden aufbereitet

» Die Gerate werden an spezialisierte Grof3handler in Asien verkauft

» und gehen nach dem Aufbereitungsprozess in Schwellen- und Entwicklungslander -
nur dort gibt es einen Markt fir grol3e Mengen an Secondhand-Handys
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REMANUFACTURE POTENTIAL OF SMARTPHONES

B Key components: camera, display, battery, charger
[0 most valuable
[0 easy to disassemble
[0 potential for use in production of new devices/aftermarkets

B Need of
[0 standardized components across brands (industry standards)
[0 Design for disassembly

Source: https://www.ellenmacarthurfoundation.org/circular-economy/interactive-diagram/in-depth-mobile-phones (21.6.2016)
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REMANUFACTURE: SEE ALSO

Investigation of commercial remanufacturing
business models and complementary product design
for a Mobile Broadband handset

Final Report

Wax' R0 Qexoteq P

Funded by The Centre for Remanufacturing and Reuse

@Cnnln for Remanufacturing & Reuse

http://www.remanufacturing.org.uk/pdf/story/1p291.pdf (22.6.2016)
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CIRCULAR ECONOMY: LOOPS

@ 4@

Parts manufacturer

{

Product manufacturer

:

Service provider

Refurbish/

m remahufacture

Reuse/redistfibute

Maintain/prolong

Collection

| Source: based on Ellen MacArthur Foundation, 2013, p. 24
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TAKE-BACK SERVICE INFRASTRUCTURE,
AUTOMATED DISASSEMBLY, AND RECYCLING

@.e ) | | '-‘:.'
| AYshVbcEmUc (15.4.2016)
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TRADE-IN OF DAMAGED PHONES

GETTY - STOCK IMAGE
Apple is rumoured to be upgrading its existing Reuse and Recycling scheme

Apple is rumoured to be launching a revamped Reuse and Recycling trade-in scheme that will allow customers
with smashed or broken iPhones to trade-in their smartphones for credit towards a brand-new iPhone.

Until now, the Reuse and Recycling program has only accepted undamaged iPhones.

But starting this week in the United States, iPhones with cracked screens, faulty cameras and broken buttons
will be eligible to trade-in toward the latest iPhone models at Apple Retail stores.

Cred

2 Apple is rumoured to be upgrading its existing Reuse and Recycling scheme

Apple is rumoured to be launching a revamped Reuse and Recycling trade-in scheme that will allow customers
with smashed or broken iPhones to trade-in their smartphones for credit towards a brand-new iPhone.

Until now, the Reuse and Recycling program has only accepted undamaged iPhones.

But starting this week in the United States, iPhones with cracked screens, faulty cameras and broken buttons
will be eligible to trade-in toward the latest iPhone models at Apple Retail stores.

Credit depends on the storage options and model, but trade-ins range from $50 for a broken iPhone 5S, to some
$200 for the iPhone 6, and up to $250 for the iPhone 6 Plus.

Source: http://www.express.co.uk/life-style/science-technology/641336/Broken-iPhone-Screen-Apple-Store-Reuse-and-Recycling (21.6.2016)
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ELECTRONIC WASTE COLLECTION @HOME

 END LIFE OF PREVIOUS PHONE

1%
Sent It to take-back program

of the phone producer

1% :
Throwed It away /4 ﬁ

_— 56%
Kept at home

2%
Donated It

2% /
Sent to recovery shop

3% — 13% 22%
Sold It to someone Still in use Gave it to someone

Source: Infographic by Youge Xiao
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CIRCULAR ECONOMY: LOOPS

ot

Parts manufacturer

{

Product manufacturer '
’ Recycle
¢ -

Service provider
5 Refurbish/

remanufacture

Maintain/prolong

Reuse/redistribute

Collection

| Source: based on Ellen MacArthur Foundation, 2013, p. 24
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SHARING ECONOMY: CAR2GO CARSHARING

With E.gﬂ pp 3

and drive off

%, aidiimisssin "*“rm i

(¥ Geschaftsgebiet
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Foto (c) Erik Hansen
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AGENDA

1. Introduction with some Smartphone challenges
2. A framework of the Circular Economy

3. Maintenance/Repair, Reuse, Remanufacture, Recycle (4R)
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CIRCULAR ECONOMY: LOOPS

Parts manufacturer

{

Product manufacturer

:

Service provider
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Source: based on Ellen MacArthur Foundation, 2013, p. 24
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INNOVATION COMMUNITY: WORKSHOP SERIES

Workshop | - 23. Juni 2016
AUFTAKT

Workshop Il - 2. Dezember 2016

Systeme als Basis nachhaltiger
Nutzungssysteme

Fokusthemen

Workshop IV - Oktober/November 2017
INTEGRATION

T

eVieW

Nachhaltige Produktdesigns und Lieferkette

erhalten bleiben

Workshop [lI - April/Mai 2017
Vom Gerat zur Losung: Produkt-Service Endgerate als «Materialdatenbanken» -

\ Wie Altgerate fiir die Wertschopfung

v

Wertschopfungsarchitekturen und Geschaftsmodelle fiir den «Service Point of the Future»
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CONCLUSION

B Shortening product lifetimes
[0 Accelerates resource consumption and waste streams

B Improving sustainability in supply chains alone does not suffice

B Circularity with high potential to decouple consumption from
resource extraction/waste
O (Sharing), Maintenance/Repair, Reuse, Reman, Recycle (4R)

B Requires innovation in
[0 Product and service design
[0 Business models
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GETTING IN TOUCH

Prof. Dr. Erik G. Hansen
Institut fUr Integrierte Qualitatsgestaltung (1QD)
Johannes Kepler Universitat (JKU) Linz

Science Park 3, 5. OG, Raum 521-2
T. +43 (0)732 2468-5520

Email: erik.hansen@jku.at
Web: http://www.ijku.at/iqd

Visiting Professor

Centre for Sustainability Management (CSM)
Leuphana University Lineburg

Web: http://www.leuphana.de/csm/

Institute for
Integrated Quality
Design

Centre for
Sustainability
Management
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