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Who am I?



Circular Economy

‘circular economy’ means an 
economic system whereby the value 
of products, materials and other 
resources in the economy is 
maintained for as long as possible, 
enhancing their efficient use in 
production and consumption, 
thereby reducing the environmental 
impact of their use, minimising
waste and the release of hazardous 
substances at all stages of their life 
cycle, including through the 
application of the waste hierarchy”

Regulation (EU) 2020/852 of the European Parliament and of the 
Council of 18 June 2020 on the establishment of a framework to 
facilitate sustainable investment, and amending Regulation (EU) 
2019/2088



Why do we need more circular electronics?



Electronics products and impact

Source: Apple, 2009 
https://www.apple.com/environment/

https://www.apple.com/environment/


Challenge: impacts shift upstream in lifecycle

Source: Apple, 2019 https://www.apple.com/environment/
Images: Pixabay

https://www.apple.com/environment/


Material use has changed over time

Achzet, B. et al. Materials Critical to the Energy Industry: An Introduction. (BP Plc, 2014).





Critical raw materials Supply risk

Source: EU Commission, 2014

http://europa.eu/rapid/press-release_MEMO-14-377_en.htm


Mining has environmental impacts

1 mobile phone gives rise 
to 86 kg of waste material
– IVL report, 2015

Images:  Unknown Fields Project

http://www.mnn.com/earth-matters/translating-uncle-sam/stories/what-are-rare-earth-metals
http://www.mnn.com/earth-matters/translating-uncle-sam/stories/what-are-rare-earth-metals
http://www.ivl.se/english/startpage/top-menu/pressroom/press-releases/press-releases---arkiv/2015-12-11-86-kg-waste-produced-by-a-single-mobile-phone.html
http://www.unknownfieldsdivision.com/summer2014china-aworldadriftpart02.html#6


Mining has social impacts
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https://www.ethicalconsumer.org/technology/conflict-minerals


Image: UN









Barriers to repair

1) Fundamental legal and non-
legal barriers preventing 
accessible repair; 

2) the total price of repair and 
other competitive factors
deterring consumers from 
choosing repair as an 
economic and convenient
option; 

3) consumer preferences and 
attitudes not favoring repair.



Design Barriers: examples
• Product Design

• Premature Obsolescence

• Adhesives, proprietary screws

• Software doping, serialisation, etc.

• Repair system
• Limited provision of spare parts
information, diagnostics, software

Jibo social robot announced in March 2019: 
“The servers out there that let me do what I 
do will be turned off soon.”(Photo: Jibo)

Replacing camera modules with non-OEM parts 
or even swapping might decrease functionality. 
Photo: iFixit, 2020

Diagnostic software restrictions for tractors and military vehicles

Mobile phones often have designs 
with adhesives. Photo: iFixit, 2013



Legal Barriers: examples
Intellectual Property law preventing 
unauthorized repair, disassembly and/or use 
of non-OEM parts, enforced under: 

•Patent law

• Copyright Law (manuals)

• Trademark Law (logos on parts)



Legal barriers: examples

Contract law

• End-user license agreements with 
repair restrictions 

• Clarity on interpretation lacking



Legal Barriers: examples

Consumer Law
• Repair as a remedy 

•not always followed or accepted

• Lack of awareness 
• Guarantee or warranty?

• Misleading information, e.g. warranties



Other Barriers: examples

• Waste and recycling laws/systems
• recycling targets, not reuse/repair targets

•waste treatment handling



Economic barriers

• Repair costs vs replace costs
• Individual local production v global economies of scale



Economic barriers

“This study demonstrated that there is 
no potential for preparing for re-use in 
the WEEE that is collected.”

Sample of WEEE from cage collection

“Financially, there is no incentive to look 
for functioning products in the WEEE 
collection” 

Source – El Kretsen Functionality test 2015

“The study shows that the best kind of re-
use of a product is re-use which happens 
before the product is discarded as waste”

http://www.el-kretsen.se/sites/el-kretsen_se/files/media/Dokument/ELK_Functionality_test_2015.pdf?370


Economic barriers

https://www.zdnet.com/article/apples-own-battery-blunder-may-be-to-blame-for-its-earnings-miss/

https://www.zdnet.com/article/apples-own-battery-blunder-may-be-to-blame-for-its-earnings-miss/


Other Barriers: examples

• Consumer culture  
• expectations for fast innovation cycles

• fashion obsolescence

• (lack of) relationship to products

Barbara Kruger, 'I Shop Therefore I am' (1990).



Enabling Repair

the total price of repair and other 
competitive factors promote 
consumers to choose repair

No fundamental legal and non-legal 
barriers preventing accessible repair

consumer preferences, culture 
and attitudes are for repair



Russell, J. D., Svensson-Hoglund, S., Richter, J. L., & Dalhammar, C., Milios, L. (2021). A matter of timing: 
System requirements for repair and their temporal dimensions. 4th Plate Conference Proceedings. 
Product Lifetimes and the Environment, Limerick, Ireland. https://ulir.ul.ie/handle/10344/10237



Stakeholder interests in upscaling repair

Svensson-Hoglund, S., Richter, J. L., Maitre-Ekern, E., Russell, J. D., Pihlajarinne, T., & Dalhammar, C. (2021). Barriers, enablers and market governance: A review of the 
policy landscape for repair of consumer electronics in the EU and the U.S. Journal of Cleaner Production, 288, 125488. https://doi.org/10.1016/j.jclepro.2020.125488



Policies enabling repair

EU: 

• Ecodesign regulations
• Availability of spare parts and manuals

• Repairable with common tools 

• Minimum lifetimes (some products)

• Software support

• Disassembly

Example: spare parts for household washing 
machines must be available for at least 10 years: 

• motor and motor brushes
• transmission between motor and 

drum
• pumps
• shock absorbers and springs
• washing drum, drum spider and ball 

bearings 
• heaters and heating elements
• piping and related equipment 
• printed circuit boards
• electronic displays
• pressure switches
• thermostats and sensors
• software and firmware including 

reset software

• doors
• door hinges and seals
• other seals
• door locking assembly
• plastic peripherals

Available to professional
repairers and end-users
(at least)

Available to professional
repairers (at least)

Example: spare parts for smartphones must be available for 
at least 7 years after being put on market

• Software supports must be provided for minimum 5 years

• Battery should be removable (but only non-durable 
batteries available to end-users)



Policies enabling repair

EU: 

• Green procurement repairability criteria
• Availability of spare parts and manuals

• Repairable with common tools 

• Longer warranties

Member states:

• Longer Guarantees
- Length (2 years currently)

- Burden of proof (6 months)

• VAT reductions

• Repair funds

• Repairability scores



EU Circular Economy Policy Package
COM(2022) 140 final, ’On making sustainable products the norm’

SASI07

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52022DC0140


A Culture of Repair

Bradley, K., & Persson, O. (2022). Community repair in the circular economy: Fixing more 
than stuff. Local Environment: The International Journal of Justice and Sustainability, 1–17.



Community Repair: Repair Cafes



Individuals’ roles in circular consumption

Source: O. Mont. Based on (Maitre-Ekern and Dalhammar 2019)
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BUYER

Engage in P2P sharing schemes

Buy re-used, repaired and 2-hand

Use product labels and life cycle 
information

Choose: services over products, 
sharing over leasing and leasing over 
buying

Avoid replacing functioning 
products
Proper use; maintenance; updates

Repair instead of buying 
new through repair 
‘services, communities 
or DIY’

Re-sell, exchange or 
give away instead of 
throwing away

Return for 1. re-use and repair & 2. 
recycling
Properly sort & collect products

Avoid unnecessary purchasing

Buy durable, high-quality and repairable products



Upstream –
supply 
chains

Design, 
production, 
information

Point of 
sale

Product 
destruction

Use phase End-of-
use

Digital product passports (ESPR & Battery Regulation)

Supporting standards for products, materials, reporting and monitoring etc. 
Legal framework for sustainable finance, e.g. reporting and taxonomy

Product Environmental Footprint (PEF)
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Examples of national, regional and local policies

 Conflict Minerals Regulation

 Carbon border adjustment 
mechanism

 Timber Regulation 

 Directive on Corporate 
Sustainability Due Diligence 

 Regulation on deforestation-free 
products

 Proposal: Regulation on 
prohibiting products made with 
forced labour on the EU market

 Proposal: Critical Raw Materials 
Act

 Supply Chain Due Diligence Act 
(Ger)

 Fashion Sustainability and 
Social Accountability Act  (NY 
State)

 Corporate responsibility for 
human rights (Can)

 Transparency Act (Nor)

 Mandatory labeling

 EU Eco-label (voluntary)

 Rules on consumer rights, 
guarantees, marketing

 Proposals for consumer 
information: Empowering 
consumer green transition

 Proposal: labeling in proposal for 
Ecodesign Regulation (ESPR)

 Proposal: Directive on Green 
Claims

 Rules on reporting/bans 
on unsold goods in 
proposal for Ecodesign
Regulation (ESPR)

 Legal proposal on right-to-
repair  in consumer law

 Battery Regulation: easier to 
replace batteries in products

 Rules on right-to-repair in 
Ecodesign Directive (and 
forthcoming ESPR): provision of 
spare parts, tools, manuals etc.

 Rules on producer 
responsibility and 
packaging, labeling

 Standards on e.g. 
remanufacturing

 New legal definition on 
e.g. refurbishment & 
remanufacturing, ESPR

 Ecodesign Directive

 REACH, RoHS, ELV Directive 
etc.

 Battery Regulation

 Proposal Ecodesign 
Regulation (ESPR)

 Mandatory labeling
information (Fra)

 Repair fund (Fra)

 Criminalisation of planned 
obsolescence (Fra)

 Repair index (Fra)

 Proposed durability index (Fra)

 Longer guarantees in 
consumer law (several EU MS)

 Voluntary eco-labels

 Partial ban, destruction on 
unsold goods (Fra)

 Duty of Care (Ger)

 No VAT on donated goods 
(Bel)

 Repair fund (Fra)

 Tax reductions on repairs 
(Swe)

 Repair vouchers & repair 
networks (Austria)

 Re-use options at 
recycling stations

 Public procurement of 
remanufactured goods

 Local re-use centers and 
support to second-hand

 National labelingAdapted and updated based on Dalhammar & Milios

GATT, TBT 
Agreement, 

bilateral trade
agreements

etc.

Basel 
Convention, EU 
Waste Shipment 
Regulation, ADR, 

COTIF etc.



https://repairsociety.blogg.lu.se/

Thanks!

jessika.richter@iiiee.lu.se

Questions?


