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DECREASING PRODUCT LIFETIME
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Infographic by Youge Xiao.
Taken from http://www.fairphone.com/2014/06/20/next-step-in-life-cycle-assessment-inventory-analysis/



FAST FASHION CONSUMPTION STYLES
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PRODUCT OBSOLESCENCE

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

 Various reasons for premature product replacement
 In the case of mobile phones:

 Design/fashion trends
 Incentives of telco operators for premature replacement
 Bad product design (e.g. non replaceable batteries)

 Product price also depends on offered services, availability of 
replacement parts, design, reparability etc.
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Source: Prakash (2014); Prakash et al. 2016
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Source: http://www.cnet.com/news/digging-for-rare-earths-the-mines-where-ip (1.10.2015)



RAW MATERIAL EXTRACTION
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Source: http://eitrawmaterials.eu/ (11.4.2016)



RARE EARTHS (SAMPLES)
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Image source: www.seltenerdmetalle24.de



RARE EARTHS AND SMARTPHONES
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Source: http://www.cnet.com/news/digging-for-rare-earths-the-mines-where-iphones-
are-born/ (8.5.2016)



E-WASTE
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Source: https://davehakkens.nl/news/a-free-trip/ (22.6.2016)



APPROACH 1: RESPONSIBLE SUPPLY CHAINS

Innovation Potentials of the Circular Economy 1223.6.2016



CONFLICT FREE SOURCING AND RELATED TRACKING
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Source: https://www.fairphone.com/2015/08/20/supporting-fairer-mineral-initiatives-with-the-fairphone-2/ (20.01.2016)



1. Introduction with some Smartphone challenges

2. A framework of the Circular Economy

3. Maintenance/Repair, Reuse, Remanufacture, Recycle (4R)

4. Conclusion

AGENDA

23.6.2016 Innovation Potentials of the Circular Economy 14



APPROACH 2: CIRCULAR SUPPLY/VALUE CHAINS
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Walter Stahel
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1. STATUS QUO (“FAST-REPLACEMENT SYSTEM”)
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Assumptions and mechanisms: 
• Growth understood as higher production volume
• In 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
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Source: Stahel 1984, p.76
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 Circular economy: Substituting manpower for energy



“SELF-REPLENISHING SYSTEM”: SERVICES FOR THE 
CONTINUOUS EXTENSION OF PRODUCT-LIFE (“
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Assumptions and mechanisms:
• 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

Source:  based on Ellen MacArthur Foundation, 2012, p. 24
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Source:  based on Ellen MacArthur Foundation, 2013, p. 24



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

Minimize systematic leakage
and negative externalities

Recycle
Regeneration
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CIRCULAR ECONOMY: LOOPS

Source:  based on Ellen MacArthur Foundation, 2012, p. 24
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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)



GLOBAL REPAIR COMMUNITY
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Source: https://www.ifixit.com/ (14.12.2015)
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GLOBAL REPAIR COMMUNITY
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S
ource: https://de.ifixit.com

/sm
artphone-repairability

(14.12.2015)
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https://www.youtube.com/watch?v=6DW733G76BY (10.04.2016); 0:37



PRODUCT DIFFERENTIATION THROUGH 
DESIGN FOR REPARABILITY
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Image sources: 
https://www.fairphone.com/2015/11/18/guest-blog-ifixit-
on-fairphone-2-the-first-truly-smart-smartphone/ 
(14.12.2015) 

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



SPARE PARTS -
ONLINE STORE
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Source: http://shop.fairphone.com/spareparts.html (2.5.2016)



THE MODULAR PHONE?
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Source: https://phonebloks.com/ (21.6.2016)

Source: https://atap.google.com/ara/#about (23.6.2016)



CIRCULAR ECONOMY: LOOPS

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



2ND HAND MARKETS

23.6.2016 32Innovation Potentials of the Circular Economy

Das alte Gerät wird dann von congstar dem Gebraucht-Handymarkt zugeführt. Das 
Tauschverfahren funktioniert laut Anbieter aber nur, sofern das Smartphone lediglich über normale 
Gebrauchsspuren verfügt. Bei schweren Schäden, wie einem kaputten Display oder Rissen im Gehäuse 
gibt es kein Tauschgerät. 

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



REUSE ORGANIZED BY
NON-PROFIT
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Source: http://www.revitalistgenial.at/ (12.11.2015)
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CIRCULAR ECONOMY: LOOPS

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



MOBILE PHONE REFURBISHING
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Foto (c) Erik Hansenhttp://oe3.orf.at/wundertuete/stories/2593378/ (21.6.2016)

• 11. Ausgabe der Ö3-Wundertüte präsentieren: 388.000 Handys sind insgesamt in 
Haushalten, Firmen, Abfallsammelzentren und Schulen gesammelt worden

• Noch funktionierende Handys werden aufbereitet 
• Die Geräte werden an spezialisierte Großhändler in Asien verkauft
• und gehen nach dem Aufbereitungsprozess in Schwellen- und Entwicklungsländer -

nur dort gibt es einen Markt für große Mengen an Secondhand-Handys



REMANUFACTURE POTENTIAL OF SMARTPHONES

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

 Need of 
 standardized components across brands (industry standards)
 Design for disassembly
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Source: https://www.ellenmacarthurfoundation.org/circular-economy/interactive-diagram/in-depth-mobile-phones (21.6.2016)



REMANUFACTURE: SEE ALSO
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http://www.remanufacturing.org.uk/pdf/story/1p291.pdf (22.6.2016)



CIRCULAR ECONOMY: LOOPS

Source:  based on Ellen MacArthur Foundation, 2012, p. 24
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Source:  based on Ellen MacArthur Foundation, 2013, p. 24



MEET LIAM
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TAKE-BACK SERVICE INFRASTRUCTURE, 
AUTOMATED DISASSEMBLY, AND RECYCLING
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Source: https://www.youtube.com/watch?v=AYshVbcEmUc (15.4.2016)



TRADE-IN OF DAMAGED PHONES
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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)



ELECTRONIC WASTE COLLECTION @HOME
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Source: Infographic by Youge Xiao



CIRCULAR ECONOMY: LOOPS

Source:  based on Ellen MacArthur Foundation, 2012, p. 24
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Source:  based on Ellen MacArthur Foundation, 2013, p. 24



SHARING ECONOMY: CAR2GO CARSHARING
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Foto (c) Erik Hansen
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CIRCULAR ECONOMY: LOOPS

Source:  based on Ellen MacArthur Foundation, 2012, p. 24
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Source:  based on Ellen MacArthur Foundation, 2013, p. 24

• Product Design
• Service Design
• Business Model



INNOVATION COMMUNITY: WORKSHOP SERIES
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CONCLUSION

 Shortening product lifetimes 
 Accelerates resource consumption and waste streams

 Improving sustainability in supply chains alone does not suffice
 Circularity with high potential to decouple consumption from 

resource extraction/waste
 (Sharing), Maintenance/Repair, Reuse, Reman, Recycle (4R)

 Requires innovation in 
 Product and service design 
 Business models
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GETTING IN TOUCH
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