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Preface

The Ecodesign and Energy labelling regulations have been two of the EU’s most 
effectivetoolsinpromotingenergyefficiency.

AsreflectedintheEUGreenDeal,thenewCircularEconomyActionPlan(CEAP)
andtheEcodesignandEnergyLabellingWorkingPlan2020–2024,amorepronounced
focuscannowbeseenonthemoreefficientuseofmaterialsindesigningproducts,by
differentwaysofprolongingproductlifetimesanddurability.

Asaninputtotheseinitiativesandongoingdiscussions,theSwedishEnergyAgencyhas
commissionedthisreport,togetanoverviewofthestateofknowledgeonanumberof
issues.Hence,thereportprovidesanoverviewofanumberoftopics,including:What
aretheenvironmentaleffectsofproductlifetimeextension?Howareconsumerslikely
toreacttoinformationaboutproductlifetimes?Whatpoliciesandstandardisation
activitiesarekeyinordertomovetowardsamarketwhereproductshavelongerlife-
timesandareeasiertorepair?

Theinformationandviewssetoutinthisreportarethoseoftheauthorsanddonot
necessarilyreflecttheofficialopinionoftheSwedishEnergyAgency.

LinnStengård,HeadofUnit
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Svensk sammanfattning

Bakgrund

Ennyckelstrategiinomdencirkuläraekonominärattökaprodukterslivslängd.Detta
kangörasdelsgenomattprodukternautformassåattdefårettlängreliv,delsgenom
incitamentförolikaaktivitetersomökarlivslängdenhosprodukterochkomponenter,
såsomreparation,återbruk,ochåtertillverkning.

ViseralltflerstyrmedelinomEuropeiskaunionen(EU)ochdessmedlemsstatersom
syftar till att ge incitament för aktiviteter hos tillverkare och användare som ökar 
produkternaslivslängd.InomEU-lagstiftningensåfokuserardeproduktspecifika
EU-förordningarnaunderekodesigndirektivetalltmerpåprodukterslivslängdoch
möjlighetenattrepareraprodukterna.Detfinnsocksåförslagomettobligatoriskt
märkningssystemförproduktersförväntadelivslängd.EU:smedlemsländerharinfört
nationellastyrmedel,texändringarikonsumenträttenochlagstadgadekonsument-
garantier,kriminaliseringavplaneratåldrande,ändradeskattesatserförreparations-
sektorn,reparationsindex,samtoffentligupphandlingavåterbrukadeprodukter.

Densvenskahandlingsplanenförcirkulärekonomiföreslårolikainitiativochstyr-
medelförattpåverkaproduktersutformningochreparerbarhet,ochettflertalsvenska
myndigheterharfåttolikauppdragsomrelaterartilldetta.

Dockfinnsettantalfrågeställningarrelateradetillstyrmedelförökadlivslängdhos
produkter,vilkainnebärenutmaningvidutformningavolikastyrmedel.Dessainne-
fattar:Hurmätsochkommunicerasprodukterslivslängdoch’reparerbarhet’?Vilkentyp
avinformationomprodukterslivslängdkankonsumenterförståochanvändavidinköp?
Finnsdetavvägningarmellanolikamiljöaspekter?Exempelviskanenlånglivadprodukt
innebäraattdettarlängretidinnanmanbyterutenproduktmotenmerenergieffektiv
modell,vilketinnebärenavvägningmellanresursbesparingochenergibesparing.

Syfte och metod

Rapportenssyfteärattredogöraförkunskapslägetkringblandannat:

• Vilkaärhindrenförökadlivslängdochreparationerförprodukter,ochvilka
styrmedelärviktigastförattöverkommadessahinder?

• Vilkadefinitionerochstandarderfinnsförkonceptsom’livslängd’och
relateradetermer?

• Vadsägerforskningenomen’optimal’produktlivslängdurmiljösynpunkt,
ochdeavvägningarsomfinnsmellanolikamiljöaspekter?

• Vilketärkunskapslägetkringkonsumenterskunskapochbeteenderelaterade
tillinformationomproduktersförväntadelivslängd?

Rapportenbyggeriförstahandpålitteraturstudier.Semi-struktureradeintervjuer
ipågåendeforskningsprojektharocksåanväntssomunderlag.
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Definition av olika koncept och relaterade standarder

Rapportengårigenomolikaengelskatermerrelateradetilllivslängd,hållbarhetoch
reparation,liksomrelateradestandarder.Livslängdkanmätasiolikaenheter(år,cykler/
serier,timmaribruk,antalkördakilometerosv.),ochvalavlämpligenhetkanbero
påproduktegenskaperochhurproduktenanvänds.

’Teknisklivslängd’/’Funktionelllivslängd’ärdentidenprodukt,maskinellerannan
tillgångärfunktionsduglig;innandenmåstebytasutmotenannanmaskin/produkt.En
produktshållbarhet/livslängdberorpåbådeinneboendeproduktegenskaper(produkt-
designochmaterialkvalitet)ochandrafaktorersomkorrektunderhåll,tillgångtill
reservdelartillrimligtpris,möjlighetenattutförareparationertillrimligkostnad,
tillgångtillreparationsinformationetc.

’Optimallivslängd’kanvaraolikasaker,dåmankanoptimerautifrånolikaparametrar,
menhäranvändervibegreppetförattdefinieradenlivslängdsomärmiljömässigt
optimal(senedan).

Enprodukts’reparerbarhet’berorpåbådeproduktenstekniskaegenskaperochexterna
faktorersomexempelvistillgångentillreparationstjänsterochreservdelar.Förnärvarande
pågårettarbetemedutvecklingavettpoängsystem(’scorecard’)inomEU,vilketkan
läggagrundentillmerobjektivabedömningaravproduktersreparerbarhet.Frankrike
harocksåutvecklatettnationelltreparationsindex.

Optimal livslängd och avvägningar mellan olika miljöaspekter

Enkärnfrågavidbedömningavoptimallivslängdrördenmöjligaavvägningenmellan
olikamiljöaspekter.Julängreenproduktanvänds,destostörreresursbesparingarkan
uppnås.Mensamtidigtkanäldreproduktermeddåligenergieffektivitethållaskvar
ibruklängreinnandebytsutmotenenergieffektivareprodukt,vilketoftaärnegativt
urettklimatperspektiv.

Studierindikerarattdet,urmiljösynpunkt,alltidärenbraidéförlängalivetpå”passiva”
produkter(texmöblerochkläder)dådeharlitenellerbegränsadmiljöpåverkanvid
användning.Detsammagällerförprodukterdärstörredelenavmiljöpåverkanligger
iextraktions-ochproduktionsfaserna(texmobiltelefoner),samtförproduktersom
sällananvänds.

Närdetkommertillenergianvändandeproduktermedbetydandemiljöpåverkani
användningsfasen,såfinnsdetavvägningarmellanolikamiljöaspekter.Deoptimala
livslängdernafördessaprodukterberorpåframföralltföljandefaktorer:elmixen(en
högandelfossilbaseradelökarnyttanmedattersättaproduktermedmerenergieffektiva
produkter),hurintensivtprodukternaanvänds,energiprestandanhosoriginal-respektive
ersättningsprodukten,samt–relaterattilldetta–hursnabbtteknikenutvecklasmot
merenergieffektivaprodukter.Itaktmedattelmixenblirmerklimatvänligsåkommer
miljönyttanavattförlängalivslängdenocksåattöka.Närproduktgruppernårenpunkt
därenergiprestandaninteförbättrasnämnvärtmellangenerationernaökarocksåmiljö-
nyttanmedenökadlivslängd.
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Konsumentinformation om livslängd

Olikatyperavinformations-ochmärkningssystemkanhjälpakonsumenterattgöra
medvetnavalpåmarknaden,menstudierpåvisarocksåattdenökandemängden
märkningssystemkanskapaförvirring.Informations-ochmärkningssystemmåste
uppfyllavissakriterierkringexempelvis”förtroende”/”tillit”förattvaraeffektiva,men
detärocksåviktigtattmärkningssystemutformaspåettsättsomärenkeltattförstå.
Vidaremåsteinformationensändaentydligsignalochuppmuntra”miljöpositivt”
beteende.Vivetocksåolikademografiskagrupperreagerarolikapåmiljöinformation
(exempelvisberoendepåkön,ålderochutbildningsnivå).

Vadgällerkonsumentinformationomproduktershållbarhet/livslängd,såindikerarde
studiersomgjortsblandannatatt:

• Informationomproduktershållbarhet/livslängdkanökakonsumenters
betalningsvilja,ochgörakonsumentermerpositivatillprodukterna.Men
dessaeffekterkanvarieramellanproduktgrupper.

• ”Hållbarhet”(”durability”)ärnormaltsettenavdetreviktigastefaktorernaför
konsumenternärdeköperenprodukt.Hållbarhetenärstarktsammankopplad
med”produktkvaliteten”istort,ochinformationomprodukters”hållbarhet”
fårtroligenstörreeffekterärinformationomprodukters”reparerbarhet”.

• Detfinnsskillnaderkringeffektivlivslängdskommunikation:Studiersom
undersöktfleraolikaproduktgrupperindikerarattdetsomfungerarfören
produktgruppintebehöverfungeraförenannanproduktgrupp.

• Enlivslängdsmärkningfårtroligenstörstgenomslagommärkningensitter
påprodukten,ochtydligtkommunicerarlivslängden(uttrycktiårellerannan
enhet).

• Dendemografiskagruppsomärmestmottagligförenhållbarhetsmärkning
ärkvinnoriåldern25–35år.

Detfinnsindikationerpåattkonsumentervillattvissaproduktgrupperskahaen
längrelivslängd,menservissaproblemnärdetgällerökadlivslängdhosandraprodukt-
kategorier.Vikanocksånoteraattkonsumenterharbegränsadinsikti”totalkostnaden
förägande”(”totalcostofownership”),ochoftasaknartillgångtilltillförlitliginforma-
tionomdetta.

Effektivmärkningförlivslängd/hållbarhetböråtföljasavpedagogiskainformations-
insatsersåattkonsumenterkantatillsigbudskapetochanvändamärkningenpåettbra
sätt.Detkanfinnasanledningattuttryckalivslängdeniandraenheterän”år”,ochdetta
kanocksåförhindraattkonsumenterblandarihopmärkningomförväntadlivslängd
medjuridiskagarantier(enligtkonsumentköplagen)respektivekommersiellagarantier,
vilkauttrycksiår.

Omdetblirvanligaremedinformationomprodukterslivslängd/hållbarhet,kanvi
förväntaossattkonsumenteriökandegradbeaktardessaproduktegenskapervidköp
iframtiden(”spill-overeffects”).
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Hinder och styrmedel för längre livstid och ökning av antalet 
reparationer

”Planeratåldrande”(”plannedobsolescence”)somstrategihostillverkareärrelativt
ovanligt.”Förtidigtåldrande”(”prematureobsolescence”)–d.v.s.attprodukteninte
hållersålängesomkonsumenterförväntarsig,ellersålängesomproduktdesigners
önskar–ärdäremotvanligt.Dettaberorpåolikafaktorerpåmarknaden(konsument-
förväntningar,garantier,prispress,lagstiftning,innovationstaktmm)vilketgöratt
detkanvarasvårtförenenskildtillverkareattpåverka.

Detärmervanligtattoriginaltillverkareharstrategiersomförsvårarellerfördyrar
reparationer,änattdeharstrategierförplaneratåldrande.Viljanattrepareraförhindras
ävenavandrafaktorer,såsomprisetförreparationerochreservdelar,bekvämlighet,
ochdenekonomiskaavvägningenmellanattrepareraochköpaennyproduktnärden
nyaproduktenkommermedengaranti.

Olikastyrmedelförattpåverkaovanstående,ochdessför-ochnackdelar,diskuterasi
rapporten.Grönskatteväxlingdiskuterasdockintedådethittillsinteresulteratikonkreta
åtgärder.BlanddeviktigastestyrmedlenåterfinnsinitiativpåEU-nivå(exempelvis
ekodesigndirektivet,obligatorisklivslängdsmärkningavprodukter),liksomnationella
initiativ(konsumentlagstiftning,offentligupphandling,ekonomiskaincitamentför
reparationermm).

Hur kan Sverige driva dessa frågor framöver?

DetabsolutviktigasteärattpåverkautvecklingenpåEU-nivå,innefattandeutvecklingen
avnyastandarder,nyakravinomekodesigndirektivet,ochettmärkningssystemför
hållbarhet/livslängd.Denyaekodesignkravenrelaterarmertill”reparerbarhet”än”livs-
längd”,ochmöjlighetenattställaminimikravpålivslängdenbörövervägasförrelevanta
produktgrupper.

Detfinnsettantalstyrmedelsomkananvändaspånationellnivå,ochdessaböröver-
vägas.Sverigebörocksåsepåvilkastyrmedelsomledandeländer,såsomFrankrike,
arbetarmed.Närdetgällerstyrmedelförattökaprodukterslivslängdochprodukt-
reparationer,såärambitionernaidennyasvenskahandlingsplanenförcirkulärekonomi
begränsade,ochettflertalstyrmedelsomföreslagitsavforskareocholikaorganisationer
saknas.OmSverigevillvaraledandeinomdettaarbetebörytterligareinsatserövervägas.
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List of abbreviations

B2B Business-to-business

B2C Business-to-consumer

CEN EuropeanCommitteeforStandardization

CO2e Carbondioxideequivalent

CENELEC EuropeanCommitteeforElectrotechnicalStandardization

EEE Electricalandelectronicequipment

EOL End-of-life

EPR Extendedproducerresponsibility

ETSI EuropeanTelecommunicationsStandardsInstitute

EU EuropeanUnion

Dir. Directive

GHG Greenhousegas

IEC InternationalElectrotechnicalCommission

IMCO CommitteeontheInternalMarketandConsumerProtection

IP Intellectualproperty

IPR Intellectualpropertyright

ISO InternationalOrganizationforStandardization

LCA Lifecycleassessment

LCC Lifecyclecosting

LED Light-emittingdiode

LLCC Leastlifecyclecosts

MS Memberstate(oftheEuropeanUnion)

MTBF Meanoperatingtimebetweenfailures

MTTF Meanoperatingtimetofailure

MTTFF Meanoperatingtimetofirstfailure

NGO Non-governmentalorganization

OEM Originalequipmentmanufacturer

R2R Right-to-repair

US UnitesStates

WEEE Wasteelectricalandelectronicequipment
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Definitions of key concepts

Commercialguarantee Guaranteeprovidedbymanufacturerorseller,which
shouldbedistinguishedfromthe‘Legalguarantee’(see
below).Thetermsofthemanufacturer’scommercial
guarantee could give you more advantages than the 
legalguarantee,butcannotbeusedtorestrictthelegal
guarantee.(formoredetailsseechapter2)

Dismantling Possiblyirreversibletakingapartofanassembledproduct
intoitsconstituentmaterialsand/orcomponents.(EU
EcodesignRegulations)

Disassembling Reversibletakingapartofanassembledproductintoits
constituentmaterialsand/orcomponentswithoutfunctional
damagethatwouldprecludereassembling,reuseor
refurbishmentoftheproduct.(EUEcodesignRegulations)

Durability Abilitytofunctionasrequired,underdefinedconditions
ofuse,maintenanceandrepair,untilalimitingstateis
reached.(EN45552:2020)

Ecodesign Asystematicapproachwhichconsidersenvironmental
aspectsindesignanddevelopmentwiththeaimtoreduce
adverseenvironmentalimpactsthroughoutthelifecycle
ofaproduct.(ISO14006:2020)

Expectedlifetime Theestimatedfunctionallifetime.

Firmware Softwarethatissemi-permanentlyplacedinhardware. 
(kb.netgear.com)

Function See‘Primaryfunction’and‘Secondaryfunction’.

Functional analysis Processthatdescribesthefunctionsofaproductandtheir
relationships,whicharesystematicallycharacterized,
classifiedandevaluated.(EN45552:2020)

Functional lifetime Thetotaltimeperiod[duringwhich]anasset/machinecan
technicallyperform/functionbeforeitmustbereplaced
(greenfacts.org)[Note:lifetimedoesnothavetobe
measuredin‘time’;otherunitsincludenumberofcycles,
hoursinoperation,kilometresdrivenetc.]
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Guarantee Anyundertakingbytheretaileroramanufacturer,importer
orauthorizedrepresentativetotheconsumerto:
a) reimbursethepricepaid;or
b) replace,repairorhandleappliancesinanywayifthey

donotmeetthespecificationssetoutintheguarantee
statementorintherelevantadvertising.(EUEcodesign
Regulations)

Hardware Anyphysicalelectronicdevice.

Intended use Useinaccordancewithinformationprovidedwitha
productorsystem,or,inabsenceofsuchinformation,by
generallyunderstoodpatternsofusage.(EN45552:2020)

Legal guarantee Thelegalguaranteeisbindingonthetrader,asitis
stipulatedinconsumerlaw,andcannotbevoidthrough
contractualarrangements(formoredetailsseechapter2)

Limiting event Occurrencewhichresultsinaprimaryorsecondary
functionnolongerbeingdelivered[Examplesoflimiting
eventsarefailure,wear-outfailureordeviationofany
analoguesignal](EN45552:2020)

Limiting state Conditionafteroneormorelimitingevent(s)[Note1:
A limiting state can be changed to a functional state by 
maintenanceorrepairoftheproduct;note2:Alimiting
statecanchangetoEOL-statusifmaintenanceorrepair
is no longer viable due to socio-economic or technical 
reasons.(EN45552:2020)

Maintenance Actioncarriedouttoretainaproductinaconditionwhere
itisabletofunctionasrequired.(EN45552:2020)

Normal use Useofaproduct,includingitstransportandstorage,ora
process,inaccordancewiththeprovidedinformationfor
useor,intheabsenceofsuch,inaccordancewithgenerally
understoodpatternsofusage.[Note:Normaluseshould
notbeconfusedwithintendeduse.](EN45552:2020)

Part Hardware,firmwareorsoftwareconstituentofaproduct.
(EN45552:2020)

Plannedobsolescence Agroupoftechniquesthroughwhichamanufactureror
a marketer seeks to deliberately reduce the life cycle of 
aproductinordertoincreaseitsreplacementrate.(French
ConsumerCodeArticlesL441-2)
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Prematureobsolescence Thisconcepthasnoformaldefinition,butdescribesa
situationwhereproductsbreakdownfasterthanexpected
and/orcannotberepairedduetodesignorcostreasons.
Whetherthebreakdownofaproductisprematurecanbe
measuredagainstastandard,e.g.aconsumerguarantee,
alegallysetrequirementonproductlifetime,orreasonable
consumerexpectations.

Primaryfunction Functionfulfillingtheintendeduse[Note:Therecanbe
morethanoneprimaryfunction].(EN45552:2020)

Professionalrepairer ‘Professionalrepairer’meansanoperatororundertaking
whichprovidesservicesofrepairandprofessional
maintenanceofrefrigeratingappliances.(EUEcodesign
Regulations)

Reliability Probabilitythataproductfunctionsasrequiredunder
givenconditions,includingmaintenance,foragiven
durationwithoutlimitingevent.(EN45552:2020)

Repair Processofreturningafaultyproducttoaconditionwhere
itcanfulfilitsintendeduse.(EN45554:2020)

Secondaryfunction Functionthatenables,supplementsorenhancesthe
primaryfunction(s).(EN45552:2020)

Software Theprogramsrunningonhardware.(kb.netgear.com)

Sparepart ‘sparepart’meansaseparatepartofanEEEthatcanreplace
apartofanEEE.TheEEEcannotfunctionasintended
withoutthatpart.ThefunctionalityofEEEisrestoredor
isupgradedwhenthepartisreplacedbyasparepart’.
(RoHSDirective.Art.3:)

Technical lifetime See‘Functionallifetime’.

Upgrade Processofenhancingthefunctionality,performance,
capacityoraestheticsofaproduct.(EN45554:2020)

Warranty See‘Guarantee’(thetermswarrantyandguaranteeare
oftenusedinterchangeably;notethattheycanhave
differentmeaningsindifferentjurisdictions).

Wear-out failure Failure due to cumulative deterioration caused by the 
stressesimposedinnormaluse.(EN45552:2020)
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1 Introduction

Thischapterprovidesrelevantbackgroundforthereport.Italsointroducestheobjective,
methods,andoutlineofthereport.

1.1 Product lifetime extension as a Circular Economy objective in 
Europe and Sweden

Realizingthevisionofthecirculareconomyrequiresamultitudeofpolicyinterventions.1 
Adoptingacoherentpolicyframeworkwillbecrucialinordertoguidemarketactors
towardsmoreresource-efficientsolutions,andpolicysupportisoftenneededforcircular
businessmodelsthataretryingtocompeteinthecurrent,‘linear’economy.2Some
policyinterventionsareofoutmostimportanceinordertomoveforward,including:3

• policiesforthepromotionofproductdurability,reuse,repairand
remanufacturing;

• greenpublicprocurementandinnovationprocurementtosupportcircular
 business models and innovative solutions and 

• policiesforimprovingsecondarymaterials’markets,suchasthemarket
forplasticsrecycling.

Thefirstcategoryabove(and,toalesserextent,thesecondone)hasbeensubjectto
severalrecentpolicyinitiativesintheEuropeanUnionandnationalgovernments,and
alsointheUnitedStates(US).Someoftherelevantactivitiesareoutlinedintable1.

Thecommondenominatoristhatthesepoliciesaretryingtoincentivizelongerproduct
lifetimes,whichcanhappenthrough:

• incentivizingaproduct designthatmakestheproductmoredurableand
repairable,or

• enable associated activitiesthatprolongtheservicelifeofproductsor
components,suchasre-use,repair,reconditioning,remanufacturing,
upgrading,andrepurposing.4

1 WiltsandO’Brien,APolicyMixforResourceEfficiencyintheEU:KeyInstruments,Challenges
andResearchNeeds,Ecological Economics,vol.155(2019),59–69;Milios,AdvancingtoaCircular
Economy:threeessentialingredientsforacomprehensivepolicymix,Sustainability Science,vol.13
(2018),861–878;COM(2020)98final.
2 Milios,Policy Framework for Material Resource Efficiency – Pathway Towards a Circular 
Economy,2020.
3 Milios,2018.
4 Theseconceptsarediscussedinthenextchapter
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Table 1. Examples of adopted and proposed policies to increase product lifetimes.5

European Union EU Member States Other (local/regional)

Adopted Ecodesign Directive: new 
mandatory requirements 
on products placed on 
the EU market; related 
to durability, repairability, 
provision of spare parts 
etc.

Standardization activities 
to develop new product 
standards on concepts 
such as ‘durability, ‘re-
use’, ‘repairability’ and 
‘recyclability’; will make it 
easier to regulate these 
issues in future laws 
(ongoing process)

Consumer law: Laws that 
allows consumer to require 
repairs of faulty products 
even when sellers would 
like to replace it with a new 
product (Dir. 2019/771)

Criminalizing planned 
obsolescence (France) 

Fines for planned 
obsolescence 
(Competition authority 
of Italy) 

A repairability index to 
inform consumers about 
the possibility to repair 
a product (France)

Strengthening legal 
(mandatory) product 
guarantees in consumer 
law (several EU countries) 

Tax reliefs for 
repair (e.g. Sweden)

National accreditation 
of re-use organizations 
(e.g. Belgium)

Public procurement of 
remanufactured ICT and 
furniture (e.g. Sweden)

Re-use parks and similar 
infrastructure; diverting 
EOL products towards 
re-use

Networks for re-use, 
including infrastructure, 
quality controls and 
marketing (e.g. the 
Flemish re-use network)

Encouraged use of 
remanufactured 
spare parts for federal 
government vehicle fleet 
maintenance (e.g. USA) 

Government support 
for private re-use firms 
(e.g. Sweden)

Quality labels for re-used 
goods to instil consumer 
confidence reg. quality

Proposed Consumer law changes 
to ensure that consumers 
receive trustworthy 
information on product 
lifespan, the availability 
of repair services, spare 
parts and repair manuals

Measures to promote 
right-to-repair (R2R)

Public procurement 
criteria for remanufactured 
goods 

National public 
procurement criteria 
for remanufactured 
goods like furniture and 
ICT products (under 
development)

Standards and quality 
labelling schemes for 
re-used products (under 
development)

Right-to-repair (R2R) 
laws proposed in several 
US states; including 
several provisions to 
enable consumers to repair 
their products and allow 
independent repairers 
to access the aftersales 
market

AttheEUlevel,futurepoliciesrelatedtoproductlifetimeandrepairability,andcon-
sumerinformation,areexpectedinseveralpolicyareas.Theseincludepoliciesproposed
intheCircularEconomyActionPlan,6theNewConsumerAgenda,7,theSustainable
productsinitiative8theIMCO9Committee’srecentvoteonproposedpolicies,10 and the 

5 AmendedversionoftableinDalhammaretal.,Legalandorganisationalissueswhenconnecting
resourceflowsandactors:re-useandproducerresponsibilityschemesforwhitegoods,inProceedings 
of the IS4CE2020 Conference of the International Society for the Circular Economy,Exeter:University
ofExeter,2020a.
6 COM(2020)98final.
7 COM(2020)696final.
8 https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12567-Sustainable-products-
initiative_en
9 TheEuropeanParliament’sCommitteeonInternalMarketandConsumerProtection(IMCO).
10 Seehttps://www.europarl.europa.eu/committees/en/towards-a-more-sustainable-single-market/
product-details/20201020CAN58063 
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EuropeanParliament’sresolutionon25November202011 which stresses the need for 
communicatingproductlifetimeandrepairabilitytoconsumersandtheneedforaman-
datorylabellingscheme.

Itislikelythatfuturepolicieswillresultinthreekeypolicydevelopments:

• productregulationaddressinglifetimeandrepairability(suchasregulations
setundertheEcodesignDirective);

• labellinginitiativestoinformconsumersaboutexpectedlifetimeandrepairs
(possiblyundertheEnergyLabellingFrameworkRegulation,and/orthrough
anewlabellingscheme,and/orunderexistingeco-labels)and

• newconsumerlegislationandinitiatives.

Whatwecannoticeintable1isthatEUmemberstatesareusingdifferenttypesof
legalframeworkstopromotelongerlifetimesandrepair,includingcriminallaw,com-
petitionlaw,taxlawandconsumerlaw.12Further,inordertopromotetheindependent
repairsector,andallowbetteropportunitiesforconsumerstorepairtheirproducts,there
isaneedtoaddressintellectualpropertyrights(IPRs)thatareusedbyoriginalequipment
manufacturers(OEMs)inordertostopconsumersfromundertakingrepairs,orforce
consumerstogotocertainrepairers.13Therefore,policyproposalson‘right-to-repair’
alsohasimplicationsforIPRlaw.

IntheSwedishCircularEconomyStrategyfrom2020,thereareseveralstatedaims
relatedtopoliciesforproductdurabilityandlongerlifetimes,suchas:14

• steeringtowardsasituationinwhichproductsaredesignedtohavealong
lifespan;

• improvingconsumerinformationtomakeiteasierforindividualconsumers
tomakesustainableandcircularchoicesintheireverydaylives;

• makingitsimpleandprofitableforbusinessoperatorsandprivateindividuals
toshare,repairandre-useproducts;

• contributingtoresourceefficiency,recyclingandcircularbusinessmodels
throughpublicprocurement;

• designingpolicyinstrumentsthatcontributetoincreasedsupplyofanddemand
forcircularproductsandservicesandre-usedandrecycledmaterials.

11 EuropeanParliamentresolutionof25November2020Towardsamoresustainablesinglemarket
forbusinessandconsumers(2020/2021(INI)).
12 EUmemberstatescannotregulateproductdesigndirectly;suchrulesshouldbesetattheEUlevel
astheystronglyaffecttheInternalMarket.Thereismorespacefornationalmeasuresinotherareas
oflaw,suchascriminallawandconsumerlaw.
13 Svensson-Hoglundetal.,Barriers,enablersandmarketgovernance:Areviewofthepolicy
landscapeforrepairofconsumerelectronicsintheEUandtheU.S., Journal of Cleaner Production,
vol.288(2021),125488.
14 Regeringskansliet,Cirkulär ekonomi – strategi för omställningen i Sverige,2020.https://www.
regeringen.se/4a3baa/contentassets/619d1bb3588446deb6dac198f2fe4120/200814_ce_webb.pdf

https://www.regeringen.se/4a3baa/contentassets/619d1bb3588446deb6dac198f2fe4120/200814_ce_webb.pdf
https://www.regeringen.se/4a3baa/contentassets/619d1bb3588446deb6dac198f2fe4120/200814_ce_webb.pdf
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The2021SwedishActionPlanfortheCircularEconomy15 announces some measures 
topromotelongerproductlifetimesandproductrepairs.

TheSwedishgovernmenthasalsodirecteditscentralauthoritiestoworkwiththese
issues.IntheGovernment’sinstructionsfortheSwedishEnergyAgencyfor202016 
and202117,theAgencyisinstructedtopromotecirculareconomyissueslikeproduct
lifetime,resourceefficiency,repairabilityandrecyclabilityinEUproductlegislation.
Further,theagencyisrequestedtocoordinatetheireffortswithotherSwedishauthorities.

1.2 Complex issues related to regulation and information about 
lifetime and repairability

Policiespromotinglongerproductlifetimesisakeystrategyforrealizingthevisionof
thecirculareconomyaslongerlifetimescansaveresources.Formostproductgroups,
itisbeneficialtoprolongthelifetimeofaproductevenifitcouldbereplacedwith
amoreenergy-efficientproduct18(thisisdiscussedindetailinchapter6).Longerlife-
timesareespeciallybeneficialforproductswithsignificantlifecycleenvironmental
impactsintheextractionandproductionphasescomparedtousephase,suchascon-
sumerelectronics,and“passive”productsthathaveverylimitedimpactsintheuse
phase,suchasfurniture.19

Emergingpoliciesthatpromotelongerproductlifetimesandrepairabilityhavestrong
supportamongcitizens,consumerNGOs,aswellaspoliticiansacrossthepolitical
spectrum.However,adoptingsuchpoliciesisnoeasytask.

Afirstissueconcernshowwebestmeasure,communicateandregulatelifetimeand
repairability.Consumersoftenthinkofproductdurabilityintermsof‘yearsinoperation’
(exceptforverydurableproductslikecars),aslegalguaranteesandwarrantiesformost
productsareexpressedinyears.However,formanyproductsitmaybemorerelevantto
regulatee.g.‘hoursinoperation’.Forsomeproductgroups,likeLEDlamps,“durability”
isamultidimensionalconcept(seechapter4).Itcanalsobehardtomeasureissues
suchashowrepairableaproductis.Therefore,anumberofsupportingstandardshave
beendevelopedrelatedtotheseissues,inordertoassistfutureregulations(seenext
chapterandchapter4).

Asecondissueconcernswhatkindofpolicyinterventionswouldbebestsuitedtopro-
longproductlifetimesandrepairability.Mandatoryecodesignstandardsmaybesuitable
insomecases,butlessrelevantforotherproductgroups.Thisappliesespeciallyto
productswherethetechnologyisstillunderrapiddevelopment,orwhereitiscom-
plicatedtosetrequirements.ForsomeproductgroupsundertheEcodesignDirective,
theEuropeanCommissionhasmadeuseofvoluntarycommitmentsasanalternative

15 Ibid.
16 Regeringen,Regleringsbrev för budgetåret 2020 avseende Statens energimyndighet,2019. 
https://www.esv.se/statsliggaren/regleringsbrev/?RBID=20349
17 Regeringen,Regleringsbrev för budgetåret 2021 avseende Statens energimyndighet,2020. 
https://www.esv.se/statsliggaren/regleringsbrev/?rbid=21184
18 Stammingeretal.,Towardsadurabilitytestforwashing-machines, Resources, Conservation and 
Recycling,vol.131(2018),206–215.
19 Böckinetal.,Howproductcharacteristicscanguidemeasuresforresourceefficiency–Asynthesis
ofassessmentstudies,Resources, Conservation and Recycling,vol.154(2020),104582.

https://www.esv.se/statsliggaren/regleringsbrev/?RBID=20349
https://www.esv.se/statsliggaren/regleringsbrev/?rbid=21184
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approach,20 and this could be one way forward also for resource-related requirements 
insomecases.However,therearealsoalternativestoecodesignregulations,suchas
consumerlaws,labellingandpublicprocurement,whichcouldbemorerelevantinsome
casesthanecodesignrequirements;forinstanceforproductsthatarehardtoregulate
duetoproblemsinmeasuringlifetime,orlackofappropriatestandardsforshowing
legalcompliance.Inmostcases,apolicymixmakinguseofseveralinstrumentsisthe
bestwayforward.

Further,inordertoincreaseconsumerrepairs,weneedtoaddressotherpolicyareas.
Asanexample,intellectualpropertyrights(IPRs)areoftenusedbyOEMswhowant
torestrictrepairoptionsforconsumers,andthereforeweneedtoaddressalsoIPR
policiesinordertopromoterepairs.21

Wealsoneedtoaddressvarioustrade-offswhendesigningpolicies.Forinstance,it
maynotbeoptimaltosetstandardsfordurabilityofproductsunderrapidtechnological
development,suchasLEDs,asthismayhavenegativeimplicationsforenergyuseand
climatechangeobjectives.22 

Thus,regulatorsneedtocarefullyconsiderissueslikethelifecycleenvironmental
impacts,consumerbehaviourand‘technologymaturity’whenconsideringpolicy
measuresforanygivenproductgroup.23 

Moregenerally,therearealsotrade-offsbetweenvariousenvironmentalpoliciesandlaws
whichaddressdifferentenvironmentalaspectsindifferentlifecyclephasesofproducts.
Thismeansweneedtoworktoadvanceacoherentpolicyframeworkandminimizethe
conflicts,whendesigningpoliciesforthecirculareconomy24(seechapter5).

Further,severalotherissuescomplicatepolicymaking.Forinstance,productlifetimes
arenotjustaboutproductdesignandaccessibilityofreasonablypricedspareparts,but
productdurabilityandusabilityarealsoinfluencedbyhardware-firmware-software
interactions.25Therefore,policiesneedtoconsidertheseissues.

Consumerbehaviourisalsoanimportantfactor:ifwedesignverydurableproducts
butconsumersstillchoosetodiscardthemwhilestillfullyfunctional,thisisacaseof
over-engineering.26Thiswouldconstituteawasteofresources.

20 Forexample,complexset-topboxes,imagingequipmentandgamesconsoles;seee.g.Dalhammar,
etal.,EnergyEfficiencyRegulations,MarketandBehaviouralFailuresandStandardization,in
Preventing Environmental Damage from Products – An Analysis of the Policy and Regulatory 
Framework in Europe,p.176–228,2018.
21 Svensson-Hoglundetal.,2021.
22 Richteretal.,Trade-offswithlongerlifetimes?ThecaseofLEDlampsconsideringproduct
developmentandenergycontexts,Journal of Cleaner Production,vol.226(2019a),195–209.
However,settingqualityrequirements–includingrequirementsonminimumlifetimes–canbe
importantinordertoinstillconsumerconfidenceinnewtechnology.
23 Böckinetal.,2020.
24 Seee.g.TechnopolisGroup,Regulatory barriers for the Circular Economy – Lessons from ten 
case studies,2016.
25 Foranoverview,seeSvensson-Hoglundetal.,2021.
26 Here,weunderstandover-engineering(over-kill)astheactofdesigningaproducttobemore
robustorhavemorefeaturesthanistypicallynecessaryforitsintendeduse.
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However,weshouldbecarefultoacceptargumentsrelatedtoover-engineering,and
otherargumentsagainstregulation,atfacevalue,because:

• Interviews with industry indicates that if industry is forced by regulation to 
designmoredurableproducts,theywouldprobablyaltertheirbusinessmodels
tocapturemore‘value’fromthelongerproductlifespan.27Thus,whathappens
onthemarketisamixofproductdesign,businessofferings,andconsumer
habitsandconsumerculture,butifoneofthesefactorschange,otherchanges
mayfollow.

• Generallyspeaking,highproductqualityisanimportantparameterforrepair,
re-use,remanufacturingandreconditioningofproducts(theseconceptsare
discussedinchapter2).Thus,therecanbenousefulsecondlifeofcheap,
low-qualityproductsandcomponents,asitmakesnoeconomicsensetoinvest
intheircontinued‘survival’.28Thus,animportantpre-conditionforacircular
economyishighproductquality,formostproductsputonthemarket.29Of
course,thismaybecontroversialifhigherqualityequalshigherpurchasing
costs,whichmaybeproblematictoaffordforlow-incomehouseholds.Itshould
howeverbenotedthat:1)Thereissomecorrelationbetweenproductprice
andquality,butthisrelationshipisnotnecessarilystraightforward;2)Buying
high-qualityproductsisoftenagoodideaalsoforlow-incomehouseholds.30 
Iftheylackthemeanstopayupfront,itisimportantthattheyhaveaccess
toinstalmentschemes;313)Therearemany“misconceptions”regardingthe
relationshipsbetweenproductquality,productpriceandtheenvironmental
performanceofproducts.Forinstance,environmentallyfriendlyproductsare
oftenmoreexpensivethanconventionalproducts,buttheyarenotnecessarily
moreexpensivebecausetheyareenvironmentallyfriendly,butduetoother
reasons.32Thisisonereasonwhyprogressiveproductregulationandmandatory
ecodesign standards will usually not lead to increased costs for consumers33,or
industries34.Thisalsomeansthatthereisprobablyalargepotentialtoincrease
theaverageproductqualityandenvironmentalperformanceofmanyproduct
groupswithoutimposingsignificantadditionalcoststoconsumers.

27 Dalhammar,Industryattitudestowardsecodesignstandardsforimprovedresourceefficiency,
Journal of Cleaner Production,vol.123(2016),155–166.
28 Seee.g.Maitre-EkernandDalhammar,Towardsahierarchyofconsumptionbehaviourin
thecirculareconomy,Maastricht Journal of European and Comparative Law,2019.https://doi.
org/10.1177/1023263X19840943 
29 Wecouldofcoursearguethatanalternativestrategyistohavecheaperproductswithahigh
potentialforrecyclingofmaterials.Butthisisprobablynotagoodstrategy,forseveralreasons.
Wewillnotfurtherdiscusstheseissueshere.
30 Cf.thewell-knownsaying:“Poorpeoplecan’taffordcheapthings.”
31 Cf.e.g.HammondandPrahalad,SellingtothePoor,Foreign Policy,2009.https://foreignpolicy.
com/2009/10/27/selling-to-the-poor/
32 Siderius,TheroleofexperiencecurvesforsettingMEPSforappliances,Energy Policy,vol.59
(2013),762–772.
33 VanBuskirk,etal.,Aretrospectiveinvestigationofenergyefficiencystandards:policiesmay
haveacceleratedlongtermdeclinesinappliancecosts.Environmental Research Letters,vol.9
(2014),114010;Siderius,2013;Taylor,etal.,Confrontingregulatorycostandqualityexpectations:
Anexplorationoftechnicalchangeinminimumefficiencyperformancestandards,Resources for the 
Future,2015.https://www.rff.org/publications/working-papers/confronting-regulatory-cost-and-quality-
expectations-an-exploration-of-technical-change-in-minimum-efficiency-performance-standards/
34 Dalhammaretal.,2018.

https://doi.org/10.1177/1023263X19840943
https://doi.org/10.1177/1023263X19840943
https://foreignpolicy.com/2009/10/27/selling-to-the-poor/
https://foreignpolicy.com/2009/10/27/selling-to-the-poor/
https://www.rff.org/publications/working-papers/confronting-regulatory-cost-and-quality-expectations-an-exploration-of-technical-change-in-minimum-efficiency-performance-standards/
https://www.rff.org/publications/working-papers/confronting-regulatory-cost-and-quality-expectations-an-exploration-of-technical-change-in-minimum-efficiency-performance-standards/
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1.3 Objective and methods

Theaimofthisreportistoaccountforthecurrentstateofresearchinrelationto:

• Barriersanddriversforlongerproductlifetimes.

• Howproductlifetimeandrepairabilitycanbemeasured,definedandregulated
forvariousproductgroups,andthestandardsandecodesignstrategiesthatcan
supportsuchdevelopments.

• Variouspolicyconflictsinthecirculareconomycontext,e.g.howvarious
productrulesmaybeinconflict.

• Currentknowledgeabouttheenvironmentalimpactsofincreasedproduct
lifetimes,includingtrade-offsbetweenparameterssuchasresourceefficiency
andenergyefficiency.

• What we know about consumers’ knowledge and behaviour in relation 
tovariouslabelsandinformationschemes,whichcanbeusedtoconvey
informationaboutproductdurability,qualityandlifetimes.

• Whatweknowabouttheadvantagesanddrawbacksofusingdifferentpolicy
instrumentstopromoteproductdurabilityandrepairability.

Themainmethodemployedisaliteraturereview.Whenrelevant,wealsoreferto
recentinterviewsconductedwithrelevantstakeholdersaspartofourongoingresearch
projectsMISTRA-REES,ValueFromWaste,andCREACE.

1.4 Outline

Thereportisdevelopedaccordingtothefollowingoutline:

Chapter2accountsforkeyconceptsanddefinitionsappliedinthisreport.

Chapter3summarizesthemainbarriersforlongerproductlifetimesandrepairs.

Chapter4reviewshowproductlifetimeandrepairabilitycanbemeasured,definedand
regulatedforvariousproductgroups,includinghowthisisdoneinexistingpolicies,
andthestandardsthatcansupportsuchdevelopments.Italsomakesaninventoryof
adoptedandproposedcriteriaundertheEcodesignDirective.

Chapter5reviewsexamplesofpolicyconflictsinthecirculareconomy,withafocus
onconflictsbetweenvariousproductregulations.

Chapter6reviewstheliteratureontheenvironmentalimpactsofincreasedproduct
lifetimes,includingtrade-offsbetweenparameterssuchasresourceefficiencyand
energyefficiency.

Chapter7accountsfortheliteratureonconsumerattitudesandknowledgerelated
toinformationaboutproductlifetimeandrepairability,andwhatweknowbasedon
studiesofvariousproductlabels.

Chapter8discussestherespectiveadvantagesanddrawbacksofdifferentpolicyinstru-
mentsthatcanbeusedtoregulateproductlifetimeandrepairability.Italsodiscusses
somemainprinciplesforaneffectivepolicymixforpromotinglongerproductlifetimes.

Chapter9summarizesthemainfindingsofthestudyandprovidesrecommendationson
thewaysforward.
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Inaddition,thereportcontainsfourannexes,fortheconvenienceofthereader:

AnnexI.ExamplesofEUproductlawsandregulations.

AnnexII.Standardsrelevantforthecirculareconomy:adoptedorunderdevelopment

AnnexIII.Examplesofneedfornewstandardizationactivities,fordifferentsectors.

AnnexIV.Examplesofrequirementsrelatedtodurabilityandrepairabilityinnew
EcodesignRegulations
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2 Concepts and definitions

Thischapteraccountsforconceptsanddefinitionsthatareimportantinthecontextof
circulareconomypolicies,andfortheregulationofproductlifespanandrepairability.

2.1 Durability, reliability, planned obsolescence, premature 
obsolescence, ecodesign, and design for repairability

Durability canbeunderstoodas“the ability of a product to perform its function at the 
anticipated performance level over a given period (number of cycles/uses/hours in use), 
under the expected conditions of use and under foreseeable actions. Performing the 
 recommended regular servicing, maintenance, and replacement activities as specified 
by the manufacturer will help to ensure that a product achieves its intended lifetime.”35 

IntheEuropeanstandardEN45552:202036,durabilityisdefinedas:

Durability < of a part or a product >

ability to function as required, under defined conditions of use, maintenance and repair, 
until a limiting state is reached.

Regardingparametersformeasuringdurability,itisstated:

Durability can be expressed in units appropriate to the part or product concerned, e.g. 
calendar time, operating cycles, distance run, etc. The units should always be clearly 
stated.

EN45552:2020definesreliability as:

reliability

probability that a product functions as required under given conditions, including 
 maintenance, for a given duration without limiting event

Onedifferencebetweendurabilityandreliabilityisthatthelatterconceptdoesnot
includerepairs.Thus,thereliabilityofaproductmaybe5yearsofnormalfunctionality,
butthedurabilityoftheproductmaybe15yearsifitundergoesrepairs.37 

Thedurabilityofaproductdependsonbothinherent product properties(theproductdesign
andthequalityofmaterials)andother factorssuchaspropermaintenance,provisionsof
sparepartsatreasonablecost,thepotentialtoperformrepairsatreasonablecost,access
torepairinformationetc.(seealsobelow).

Here,weconsiderthetechnical lifetime and functional lifetimeofaproducttobethe
samething,namely‘thetotaltimeperiod[duringwhich]anasset/machinecantechnically
perform/functionbeforeitmustbereplaced’.Forareviewofotherrelatedconcepts,see
chapter4.

35 Boulosetal.,The Durability of Products – Standard assessment for the circular economy under the 
Eco-Innovation Action Plan,2015.
36 EN45552:2020Generalmethodfortheassessmentofthedurabilityofenergy-relatedproducts.
37 Fordiscussionandexamples,seeSS-EN45552:2020.
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Theconceptoptimal lifetime/optimal durability,isusuallyconsideredtobethelifetime
foraproductthathasthelowestenvironmentalimpacts.38Thiscanbeimportantfor
instancewhenswitchingfromaproducttoamoreenergy-efficientone,aswillbedis-
cussedinchapter6.Byweighingdifferentenvironmentalparametersagainsteachother,
andoptimallifetimecanbeestablished.Thisishowweusetheexpressionoptimallifetime
inthisreport.However,itisalsopossibletoestimateoptimallifetimesbasedonother
‘optimizationparameters’,e.g.thelowestlifecyclecostsforaconsumer.39

IntheEuropeanstandardEN45554:202040 repair and upgradearedefined:
repair
process of returning a faulty product to a condition where it can fulfil its intended use
upgrade
process of enhancing the functionality, performance, capacity or aesthetics of a product
[Note1toentry:Anupgradetoaproductmayinvolvechangestoitssoftware,firmwareand/orhardware.]

Therepairabilityofaproductisdependentuponbothitsdesignandotherissues,aswill
bediscussedbelow(seealsoEN45554:2020).

Forsomeotherkeyterms,weusethedefinitionsappliedintheEUEcodesignregulations
setundertheEcodesignDirective(Table2).

Table 2. Definitions relevant to product repairability.41

Concept Explanation

Spare part a separate part that can replace a part with the same or similar function in 
a product

In the RoHS Directive. Art. 3: ‘spare part’ means a separate part of an EEE 
that can replace a part of an EEE. The EEE cannot function as intended 
without that part of the EEE. The functionality of EEE is restored or is 
upgraded when the part is replaced by a spare part;’

Professional repairer professional repairer’ means an operator or undertaking which provides 
services of repair and professional maintenance of refrigerating appliances;

Guarantee any undertaking by the retailer or a manufacturer, importer or authorized 
representative to the consumer to:

(a) reimburse the price paid; or

(b) replace, repair or handle appliances in any way if they do not meet 
the specifications set out in the guarantee statement or in the relevant 
advertising

Dismantling possibly irreversible taking apart of an assembled product into its constituent 
materials and/or components

Disassembling reversible taking apart of an assembled product into its constituent materials 
and/or components without functional damage that would preclude 
reassembling, reuse or refurbishment of the product;

38 Seee.g.BakkerandSchuit,The Long View: Exploring Product Lifetime Extension,2017.
39 Cf.Richteretal.,Optimaldurabilityinleastlifecyclecostmethods:thecaseofLEDlamps,Energy 
Efficiency,vol.12(2019b),107–121.
40 EN45554:2020Generalmethodsfortheassessmentoftheabilitytorepair,reuseandupgrade
energy-relatedproducts.
41 ThesedefinitionsarefoundinvariousRegulationsadoptedundertheEcodesignDirective2009/125/EC
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Warranties and guarantees aretwotermsthatcausealotofconfusion.Theyareoften
usedindifferentwaysindifferentreports.42InEUlaw,thetermguaranteeisusually
used.43Themainimportantthingtoconsideristhedifferencebetweenlegalguarantees/
warrantiesandcommercialguarantees/warranties:Thelegalguaranteeisbindingonthe
trader,andcannotbevoidthroughcontractualarrangements.Thetraderormanufacturer
mayalsogiveyou(orsellyou)anadditionalcommercialguarantee,whosetermsand
conditionsareexplainedinyourcontract.Thetermsofthemanufacturer’scommercial
guarantee could give you more advantages than the legal guarantee but cannot be used 
torestrictthelegalguarantee.

Here,weusetheterm‘guarantee’.Aguaranteeisatermofacontract,breachofwhich
givesrisetoaclaimfordamages,but(usually)nottherepudiationofthewholecontract.
Asabaseline,consumersinmostjurisdictionshavealegallymandateguaranteefora
certainperiodoftime,oftenrangingfrom1to3years.BothintheEUandtheUSA,there
aredifferentrulesindifferentjurisdictionsrelatedtowarrantiesforconsumers,butEUrules
statethatlegalconsumerguaranteesmostbeaminimumof2years.Somejurisdictions
suchasIcelandandNorwayalsoprovideconsumerrightsfornon-conformingproducts
foralongerperiodof5yearswhentheproductsaremeanttolastforaconsiderablylonger
time.44Itshouldbenotedthatitisnotonlythegeneralwarrantythatisofimportance;
insomejurisdictions,producers’claimsaboutlifetimecouldleadtoaconsumerclaim
iftheproductfallsshortofitsindicatedlifetime,asthiscanconstituteabreachofsatis-
factoryquality.45

Itisnotonlythelengthofthewarrantypersethatisofimportance,butalsootherfactors,
mostnotablywhenthe‘burdenofproof’forshowingthataproductdefectwaspresent
atthetimeofpurchaseistransferredfromsellertobuyer,asthiscanbedifficulttoprove.
InmostEUcountries,thisburdenofproofismovedfromthesellertothebuyerafter
6months(whichistheminimumtimestatedinEUlaw).TheEUNGORREUSEhas
proposedthatproductscanbemoredurableandrepairableiftheburdenofprooflieswith
theseller/manufacturefor2yearsinsteadof6months,andthatthiscanbeenforcedthrough
higher“MeanTimeBetweenFailure(MTBF)”requirementsforcriticalsubassemblies
suchasthosewithelectromechanicalparts/components.46 

EUlawonconsumerprotectionisamixofactsthataimatminimumharmonisationand
actsthataimattotalharmonisation.47Themainbenefitsofminimumharmonisation
arethatitsecuresminimumrightsfortheconsumerwhileallowingMemberStatesto
strengthenconsumerprotection.ThemaindrawbackisthatpracticesinEUMember

42 SeealsoRichteretal.,2019a.
43 Cf.YourEurope,Guarantees and returns,2020.https://europa.eu/youreurope/citizens/consumers/
shopping/guarantees-returns/faq/index_en.htm
44 TonnerandMalcolm,How an EU lifespan guarantee model could be implemented across the 
European Union,2017.
45 Stone,HowtoLight:DoyouknowwhereyoustandifanLEDproductfailsearly?LuxReview,
2015.https://www.luxreview.com/2015/04/17/promises-promises/
46 RREUSE,Improving product reparability: policy options at the EU level,2015.http://www.rreuse.
org/wp-content/uploads/Routes-to-Repair-RREUSE-final-report.pdf.
47 SeealsoMaitre-EkernandDalhammar,2019;Keirsbilcketal.,Sustainable Consumption and 
Consumer Protection Legislation,2020.

https://europa.eu/youreurope/citizens/consumers/shopping/guarantees-returns/faq/index_en.htm
https://europa.eu/youreurope/citizens/consumers/shopping/guarantees-returns/faq/index_en.htm
https://www.luxreview.com/2015/04/17/promises-promises/
http://www.rreuse.org/wp-content/uploads/Routes-to-Repair-RREUSE-final-report.pdf
http://www.rreuse.org/wp-content/uploads/Routes-to-Repair-RREUSE-final-report.pdf
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Statesdiffer,whichforcesproducerstoadoptdifferentbusinesspracticesthroughout
theEU.48

Whetherguaranteesactuallyprovideincentivesforproductdurabilitydependsonthe
circumstances.Whenitcomestoproductthatdoesnotcostmuch,oftenconsumersdo
notpursueawarrantyclaim,e.g.becausetherewardislimitedcomparedtotheeffort.
And,consumersmaybesuspicioustowardswarrantyclaimsfromfirmsthatmaybeon
themarketonlytemporarily.Industryassociationsseemtoviewtheuseofwarranties,
reliabilityclaims,etc.,asgoodsourceofinformationforcustomers,butinreality,this
mainlyappliestoprofessionalusersasprivateconsumerscannotbeexpectedtounder-
standthisinformationandassessitsvalidity.

Generally,formostproductsgroups,thereareindicationsthatEUcompaniesprefer
ecodesignrequirementssettingmandatedminimumlifetimeinhours,tomandated
extendedconsumerinyears.Thereasonsarelikelythat(1)guaranteeinglifetimein
hoursratherthanyearsprotectstheproducersfromintensiveproductusebyconsumers
and(2)mandatedlongwarrantytimesunderminethelucrativebusinessofselling
longerwarrantiestoconsumers.49

Forprofessionalusers,thereistheoptionforproducerstovoluntarilyofferextended
warrantiesthatincludebothreplacementsoffaultyproductsandotherservicessuch
asmaintenance.Thebuyerscanthenchooseacontractthatsuitstheirriskpreferences
andthetechnicalinstallation.Itisthereforedoubtfulifamandatedwarrantyshould
belegislatedforB2Brelationsforallproductgroups.

The term planned obsolescencedoesnothaveanofficialEUdefinition.OxfordDiction-
ariesdefineitas‘a policy of producing consumer goods that rapidly become obsolete 
and so require replacing, achieved by frequent changes in design, termination of the 
supply of spare parts, and the use of non-durable materials.

PlannedobsolescenceishoweverdefinedinFrenchlaw.TheFrenchConsumerCode
(ArticlesL441-2)state:50

‘Planned obsolescence is defined as a group of techniques through which a manufac-
turer or a marketer seeks to deliberately reduce the life cycle of a product in order to 
increase its replacement rate.’

Therearesomeexampleswhereproducershavedeliberatelyshortenedthelifespans
ofproducts(lightbulbs,printers,textbooks51),butinmostcasesofpoor/limitedproduct
durabilityitisnota“planned”processperse.Rather,theOEMsinvestincomponents
and materials that are guaranteed to last for a limited number of years based on an 
estimationofconsumerexpectations,thecustomersegment,costsvs.benefitsetc.In
astudybasedoninterviewswithdesigners,LongmussandPoppearguethatthereis
obsolescence,butitisnot“planned”butrelatedtocurrentmarketconditions(seealso
nextchapter).52 

48 Mańko,Methods for unifying private law in the EU,EPRSBriefings(No.130628REV1),2014.
49 Dalhammar,2016.
50  This translation is taken from https://www.stopobsolescence.org/ 
51 Cf.KahlinMcVeighetal.,Planned obsolescence – Built not to last,2019.
52 LongmussandPoppe,Plannedobsolescence:whoarethoseplanners?,inProduct Lifetimes And 
The Environment 2017 Conference Proceedings,2017.

https://www.stopobsolescence.org/
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RepresentativesofOEMshavealsoclaimedthat,generallyspeaking,thetrendtowards
productswithmorefunctions53,modes,andsettingsmakesproductsmorebrittle:the
morefunctionsandcomponents,thelessrobustisthedesign.54

SomeOEMs(e.g.Miele)haveadifferentstrategythanmanyofitscompetitors,asthey
havebuilttheirbrandreputationonprovidinghigh-quality,durableproducts.

Whiledeliberateobsolescencemaybequiterare,itisquitecommonthatOEMsmake
useofvariousstrategiesandlawstodiscourageconsumersfrommakingownrepairs
orusingindependent(non-authorized)repairers55(seechapter5).

Sinceplannedobsolescenceisrare,policymakersandotheractorsincreasinglyrefer
to premature obsolescence.Thisconcepthasnoagreeddefinitioneither,butitseems
tobeaconcepttodescribeasituationwhereproductsbreakdownfasterthanexpected
and/orcannotberepairedduetodesignorcostreasons.56 Whether the breakdown of 
aproductisprematurecanbemeasuredagainstastandard,e.g.aconsumerguarantee,
alegallysetrequirementonproductlifetime,orreasonableconsumerexpectations.57 As 
statedpreviously,theconceptofplannedobsolescenceisonlydefinedinFrenchlaw.The
ItalianCompetitionAuthorityhashowevershowedthatitispossibletocombatpractices
associatedwithplannedobsolescence,withouttheconceptbeingdefinedinItalianlaw,
throughfiningcompanies,undertheItalianConsumerCode.58

Obsolescencecanbeofdifferentkinds,seesection3.1,andbeduetodifferentfactors.59

Ecodesignmeanstheintegrationofenvironmentalaspectsintotheproductdevelopment
process,bybalancingecologicalandeconomicrequirements.Ecodesignconsiders
environmentalaspectsatallstagesoftheproductdevelopmentprocess,strivingfor
productswhichmakethelowestpossibleenvironmentalimpactthroughouttheproduct
lifecycle.60Therearemanyprinciplesandstrategiesrelatedtoecodesign,andmultiple

53 Here,wecanunderstandtheterm‘function’asitisprimarilyusedinengineeringdesign,where
thetermfunctionisgenerallyusedtorefertothetechnicalactionsperformedbyaproduct.Thus,if
afridge/freezerhasanicemachine,ithasaddedanextrafunction(comparedtoatraditionalfridge/
freezer).However,productsaccomplishawiderrangeofgoals,andthus‘functions’,apartfromthe
meretechnicalones.Thusthewordfunctioncanhavedifferentconnotations.
54 BasedoninterviewwitharepresentativeforanOEMproducingwhitegoods,October2020.The
intervieweefurtherclaimedthat(all)consumersdonotalwayswantmorecomplexproducts:theOEM
designers/engineerssometimesstrivetoaddmorefunctionsandsettingsastheyaretrainedtoworkin
thisway.
55 Forexamples,seeMaitre-EkernandDalhammar,RegulatingPlannedObsolescence:AReviewof
LegalApproachestoIncreaseProductDurabilityandReparabilityinEurope,Review of European, 
Comparative and International Environmental Law (RECIEL),vol.25(2016),378–394;Svensson-
Hoglundetal.,2021.
56 Otherconceptshavealsobeenused,e.g.“negligentobsolescence”and“avoidableobsolescence”;
cf.Brönneke,PrematureObsolescence:SuggestionsforLegislativeCounter-measuresinGermanand
EuropeanSales&ConsumerLaw.Journal for European Environmental & Planning Law,vol.14
(2017),361–372.
57 Ibid.
58 Formoredetailsonthiscase,andmorethroughdiscussiononthelegaldefinitionof‘planned
obsolescence’,seeMichel,Isthereaneedtolegallydefinepracticesofprematureobsolescence?,
in Product Lifetimes And The Environment 2019 Conference Proceedings,2019.
59 KahlinMcVeighetal.,2019.
60 SeealsoISO/TR14062:2002Environmentalmanagement–Integratingenvironmentalaspects
intoproductdesignanddevelopment.
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ecodesigntools.Wewillnotdiscussthesehere,butsomeconceptsaremoreclosely
relatedtodesignforrepairabilitythanothers.Themostimportantoneisdesign for dis-
assembly, re-use and recovery.Designfordisassemblyisakeyissueforrepairsasit
affectsthepossibilityfortakingapartandfixingaproductwithoutharmingit.Further,
easydisassemblywillreducethetimeittakestoundertakerepairsandthusalsothe
costofrepairs.InthenewEUEcodesignrequirementsrelatedtorepairs,theEUhas
regulatedthisprimarilythroughrequirementsfordismantlingformaterialrecovery,
requiringthatmanufacturers,importersorauthorizedrepresentativesshallensurethat
productsaredesignedinsuchawaythatthekeymaterialsandcomponentscanbe
removedwiththeuseofcommonlyavailabletools(seechapter4).Infact,thesearethe
onlyEUrepairrequirementsrelatedtoproductdesignperse,astheotherEUEcodesign
requirementonrepairsrelatestotheprovisionofspareparts,andrightsofindependent
repairerstoaccessrepairmanualsetc.(thisisdiscussedinmoredetailinchapter5).

ThenewEuropeanstandard‘Generalmethodsfortheassessmentoftheabilitytorepair,
reuseandupgradeenergyrelatedproducts’(EN45554:2020)makesitpossibletomeasure
the‘repairability’ofaproduct.Itwillbediscussedinthenextchapter.

Inaddition,modular product designcansupportrepairsasitmakesrepaireasier,andit
canalsosupportupgradingstrategiesforproducts.Examplesofmodulardesignsinclude
smartphonesliketheFairphonethathavemodularcomponentswithintheproduct61.
Standardscanalsoenablemodularizationandinterchangeabilityofcomponentsbetween
products,e.g.theZhagastandardmakinglightingsystemsmodular.62 It is generally 
positivealsoforpromotingother‘R’activitieslikeremanufacturingandrefurbishment
(seebelowfordefinitionsoftheseactivities).However,modularitymayalsoentaildraw-
backs,andtherecanbeatrade-offbetweenmodularflexibilityandproductperformance.63

Ofcourse,otherdesigncharacteristicsarerelatedtorepairaswell.Theindicationsare
thatthemostimportantparametersforconsumersconsideringrepairsisthepriceof
theproducts:themoreexpensivetheproduct,themorelikelyitistoberepaired.64 This 
alsomeansthatgovernmentalpoliciesandlaws,orcorporatestrategies,whichpushthe
markettodesignmorehigh-qualityproducts,arealsodriversofrepairs.

2.2 Repair, remanufacturing, refurbishment and related activities

Whilemostpeopleconsiderrecyclingtobeagoodthing,recyclingisnottheprimary
strategytopursueinordertosaveresourcesformostproductgroups;realizingthe
visionofthecirculareconomynecessitatesthatmorefocusisputonthe‘innerloops’
strategiesforproduct,componentandmaterialcirculation.Thesearetheso-called‘R’s’,
cftable3.Onecurrentproblemincirculareconomyisthatpolicymakerswantstopro-
moteactivitieslikerepairandremanufacturing.Examplesof‘repair’andseveralother
related‘innerloop’practicesareprovidedintable3.65

61 https://www.fairphone.com/
62 https://www.zhagastandard.org/
63 SeeAmendetal.,Modularity,Design,andCircularity.AReview,inProceedings of the IS4CE2020 
Conference of the International Society for the Circular Economy,6–7July2020,Exeter:University
ofExeter,2020.
64 Cf.Dalhammar(ed.)andRichter(ed.),Promoting the Repair Sector in Sweden,2020.
65 Cf.alsotheWastehierarchyintheWasteFrameworkDirective,Art.4.
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Table 3. The ‘R’s: Circular Economy activities. 

Term User Level

Repair First user Product

Re-use Second Hand Product

Refurbish Second Hand Product

Repurpose Second hand in another application Product

Remanufacture Second Hand Component

Recycle Same industry (closed) 
Any other industry (open)

Material

Recovery Any Energy/material

Itisimportanttonotethattheactivitieslistedaboveareoftennotclearlydefined,and
sometimesusedinterchangeably,inbothliteratureandindustry.Formorediscussionon
thedefinitionswereferprimarilyto1)relevantstandards,2)arecentreportpublished
bytheSwedishChemicalsAgency66,3)areportbytheInternationalResourcePanel67,
and4)a2020reportbytheEuropeanCommission.68

Thus,manykeycirculareconomytermscanbesourcesofconfusionoroverlapping
meanings.Forexample,refurbishmentprocessescoverarangeofactivities,fromsimple
toextensive.Therearemajordifferencesinthecost,energyrequirement,emissionsand
wastegeneration,aswellasthevalue(e.g.price)associatedwiththerefurbishedproduct.
Refurbishmentcouldhappeninthegarageofanindividual;comprehensiverefurbishment
referstorefurbishmentthattakesplaceincontrolledindustrialsettings,tomeetspecified
performancestandards.AmajortradeissuebetweentheUSA,EU,China,andother
emergingeconomiesrelatetothelackofindustrialized/standardizedsettingsandperfor-
mancerequirementsthatareattachedto‘refurbishment’and‘remanufacturing’activities.69

Anotherkeytermthatisdifficulttodefineisremanufacturing.70 Unlike many of the 
otherRs,remanufacturingisnot(explicitly)aboutproductlife-extension.Thisis
becausetheproductiscompletelydisaggregatedordeconstructedintheprocess;and
whenitisassembled,itisanentirelydifferentproduct.Thefullnewservicelifeofthe
remanufacturedproductisensuredbyrigoroustestingandperformancestandardsthat
requiretheproducttomeetorexceedtheperformanceandqualityspecificationsof
acurrentnewversionofthesametypeofproduct.Ifitdoesnotmeetthesestandards,
thenitisnotremanufacturing.71

66 SwedishChemicalsAgency,Regulatory mapping for remanufacturing of products under EU law,
2021.
67 InternationalResourcePanel,Re-defining Value – The Manufacturing Revolution,2018
68 EuropeanCommission,Categorisation system for the Circular Economy,2020.
69 Seee.g.Kojima,RemanufacturingandTradeRegulation,Procedia CIRP,vol.61(2017),641–644;
Saavedra,etal.,RemanufacturinginBrazil:CaseStudiesontheAutomotiveSector,Journal of 
Cleaner Production,vol.53(2013),267–276;USInternationalTradeCommission,Remanufactured 
Goods: An Overview of the U.S. and Global Industries, Markets and Trade,2012.
70 Cf.SwedishChemicalsAgency,Regulatory mapping for remanufacturing of products under 
EU law,2021.Itshouldbenotedthatsomeresearchersdonotusetheterm‘remanufacturing’,as
theythinkitisnotthepropertermtodenotetheseactivities;however,theconceptisnowquite
wellestablished,andtherearealsoestablishedremanufacturingnetworks,suchas‘TheEuropean
RemanufacturingNetwork’.
71 InternationalResourcePanel,Re-defining Value – The Manufacturing Revolution,2018.
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Manyofthepracticesinthetableabovearerelated,invariousways.Forinstance,the
abilityofaproducttobereusedisinfluencedbyitsabilitytoberepairedorupgraded.72

2.3 Policies, policy instruments, and policy mixes

Public policycanbeunderstoodasasystemoflaws,regulatorymeasures,targets,
coursesofaction(e.g.roadmaps,strategies),andfundingprioritiesconcerningagiven
topicpromulgatedbyapublicbody.Policiescanbeadoptedatvariouslevels,e.g.the
international,EU,national,regionalandlocallevels.Ofspecialimportanceforthecir-
culareconomyeffortsinEuropearetheEUCircularEconomyActionPlan,aswellas
severalrelatedEUstrategies(includingonresources,productsandwaste,andthenew
chemicalsstrategy),andthenationalcirculareconomyroadmapsadoptedbyseveral
EUmemberstates(andassociatedstrategies).Areasofimportanceforthecircular
economyandrepairsincludepoliciesrelatedtoe.g.waste,resources,conflictminerals,
productregulation,chemicals,standardization,taxesandindustrialpolicy.

Policy instrumentsarespecificgovernmentalinterventionsaimedatachievingpolicy
objectives,whichprovideactorswithincentivestochangebehaviour.Therearedifferent
classificationsofpolicyinstrumentsbutmostofthemdifferentiatebetweenadministrative,
economicandinformativeinstruments(‘sticks,carrotsandsermons’).Oneexample
ofaclassificationisprovidedintable4.

Table 4. Common classification of policy instruments, including examples of policies in 
each category.73 

Mandatory instruments Voluntary instruments

Administrative Bans, licenses, requirement on information, 
producer responsibility targets, recycling 
and recovery quotas, material and quality 
requirements, emission levels, chemicals 
regulation, ecodesign regulations, 
consumer guarantees

CSR schemes and standards, 
application of product standards 
and tools like LCA and footprinting, 
product panels, agreements 
between government and industry

Economic Deposit-refund systems, taxes and 
charges, liability rules, subsidies for green 
products, modular fees in EPR schemes

Green public procurement, 
technology procurement, public 
procurement for innovation (PPI), 
R&D investments

Informative Requirement on information on e.g. 
conflict minerals and chemicals, emission 
registers, ecodesign requirements, material 
and quality requirements, chemicals 
regulation on information for professional 
and private users, energy labelling, 
marketing regulations

Ecolabelling ISO type I-III (ecolabels, 
EPDs, green claims), voluntary 
energy labelling, organic labelling of 
food, quality labelling of 2nd hand 
products, certification schemes, con-
sumer advice, consumer campaigns, 
education, repair cafés

72 Seee.g.EN45554:2020Generalmethodsfortheassessmentoftheabilitytorepair,reuseand
upgradeenergy-relatedproducts.
73 MontandDalhammar,Sustainableconsumption:atthecross‐roadofenvironmentalandconsumer
policies.International Journal of Sustainable Development,vol.8(2005),258–279.
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Policyinstrumentsareneededinordertoreachsustainabilitypolicyobjectivesdueto
themanifoldbarriers,whichmayincludevariousmarketfailuresandbehavioural
failures.Policyinstruments–notleastproductregulation–canalsoreducetransaction
costsforindustryandconsumers.74 

Therearealsoothertypesofpolicyinterventions(thanpolicyinstruments)thatarerele-
vantforpromotingthecirculareconomy,includinggovernmentalfundingofbusinesses
orR&D,infrastructuresolutionstopromotere-useandrecycling,educationeffortsin
schoolsanduniversities,etc.Infrastructuresolutionscanincludemunicipalitiessetting
uprecyclinginfrastructuretopromotere-useofdiscardedproductsinsteadofrecycling75,
ormunicipalitiessupportingre-usebusinessesinvariousways.76Anotherexample
concernswhenproducerresponsibilityorganizations(PROs)providere-useraccess
toend-of-lifeproductsfromtheirmaterialstreams.77

Product standardsarespecificationsandcriteriaforthecharacteristicsofproducts,
encompassingalltypesoftechnicalspecificationsputonproducts,andtestingprocedures
toshowcompliancewithproductregulationsorotherproductspecifications.Product
standardscanbemandatoryorvoluntarybynatureandaredevelopedbydifferent
actors–includinggovernmentsandstandardizationbodies–fordifferentpurposes.

Product policiesincludesvariouspublicpoliciesthatinsomewayaimtochange
(throughvariousincentives)thewayproductsaredesigned,used,procured,repairedetc.
TheycanbeadoptedattheEUlevel,ornationallevel,andincludemandatoryrules,
butalsoecolabels,criteriaappliedinpublicprocurement,andsoon.Examplesofsuch
productpoliciesareprovidedinthetableinchapter5.

Product regulationsarekeyforincentivizingthecharacteristicsofproducts.They
include781)rulesonproducerresponsibility(withtargetsforcollection,recyclingand
recoveryofproducts);2)rulesthatinfluencechemicalsinproducts(directlyorindirectly);
3)theEcodesignDirectivewhichinfluenceproductdesigne.g.withregardstoenergy
efficiencyperformance,and;4)mandatoryenergylabelling,whichcommunicates
products’performance–especiallyrelatedtoenergyefficiency–toconsumers.Some
relevantEUproductlawsareoutlinedinAnnexI.

Thereareadditionalpoliciesthataimtogreenthelifecycleofproducts,suchaspublic
procurement,theEUecolabellingscheme,andnationalecolabellingschemes.

Astherearemanybarriersforrealizingsustainabilityobjectives,a policy mix (or policy 
package) whichcombinesseveralpolicyinstrumentsisusuallyneeded.Apolicymixis
acombinationofpolicyinstrumentsdesignedtoaddressoneormorepolicyobjectives,
inordertoimprovetheirtotaleffectiveness,legitimacyandfeasibility.

74 Foranoverviewoftheseissuesseee.g.Dalhammaretal.,2018.
75 Forinstance,AlelyckaninGothenburg:https://www.inno4sd.net/alelyckan-re-use-park-in-
gothenburg-528 
76 OneexampleisReTunainEskilstuna,wherethemunicipalitysupportsre-usebusinessesin
variousways;cf.https://www.retuna.se/english/about-us/ 
77 Cf.Dalhammaretal.,2020a.
78 E.g.Dalhammar,2016.

https://www.inno4sd.net/alelyckan-re-use-park-in-gothenburg-528
https://www.inno4sd.net/alelyckan-re-use-park-in-gothenburg-528
https://www.retuna.se/english/about-us/
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2.4 Laws, standards and standardization

Lawscanbeadoptedatdifferentlevels,includinginternationallaw,EUlaw79,national
law,regional(state)law,andlocallaw.Itinvolvesvariouslegalfields,suchasconsumer
lawandcriminallaw.

StandardsaredefinedbyISOas“a document, established by consensus and approved 
by a recognized body, that provides, for common and repeated use, rules, guidelines or 
characteristics for activities or their results, aimed at the achievement of the optimum 
degree of order in a given context”.80 

Wecancategorizestandardsindifferentways(Table5).

Table 5. Typologies of global standards.81 

Field of application Quality assurance

Environmental

Health

Labour

Social 

Ethical

Form Codes of conduct

Labels

Standard

Coverage Firm-/value- chain specific

Sector-specific

Generic

Key drivers International business

International NGOs

International labour unions

International organizations

Certification process First-party

Second-party

Third-party

Private-sector auditors

NGOs

Government

Regulatory implication Legally mandatory

Market competition requirement

Voluntary

79 EUlawincludesseveraltypesoflaws,mostnotablyDirectivesandRegulations.Wewillnot
furtherdiscusstheseissuesinthisreport.
80  https://www.iso.org/sites/ConsumersStandards/1_standards.html 
81 NadviandWältring,Making Sense of Global Standards,2013.

https://www.iso.org/sites/ConsumersStandards/1_standards.html
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The term standardizationisusedtodescribetheprocessofdevelopingnewstandards
instandardizationbodies(includingISO,IEC,CENELEC,ETSIandCEN).Here,the
term‘standards’denotesstandardsdevelopedbythesestandardizationbodies.Theuse
ofthesestandardsbycompaniesarevoluntaryinprinciplebutusingthemmaybe
‘semi-voluntary’inpractice.Anexampleconcernsifalargecorporationrequireall
theirsupplierstoadheretoacertainstandardasarequirementfordoingbusiness.Further,
EUproductregulationsoftenrefertotheuseof‘harmonizedstandards’asawayfor
corporationstodemonstratethattheirproductcomplywithlegalrules.82

Standardsareveryimportantasthebasisforsettingmandatoryproductcriteriaunder
EUproductregulation:theremustbestandardsinplaceinordertoallowforthesetting
ofrequirements,andforcompaniestoshowcompliance.83Further,standardsareimpor-
tantformarketsurveillanceauthorities(MSAs)inordertocheckthatproductsonthe
marketareincompliancewithrelevantlaws.Seethepicturebelowforonewayof
explainingtherelationsbetweenthedifferentlayers.

Figure 1. Enforcement system for EU product regulations.84 

82 Wewillnotdiscussthenewapproachandthelaw-standardsrelationshipfurtherinthisreport.For
moreinformationseee.g.https://www.cen.eu/work/supportlegislation/directives/pages/default.aspx 
(inEnglish)orhttps://www.sis.se/standarder/vad-ar-en-standard/eu-och-standarder/(inSwedish).For
amoredetaileddiscussiononharmonizedstandardsseesection6inRemmenetal.,Expanding the 
Scope of the EuP Directive,2011.
83 SeeTecchioetal.,Insearchofstandardstosupportcircularityinproductpolicies:Asystematic
approach,Journal of Cleaner Production,vol.168(2017)1533–1546;Dalhammaretal.2018.
84 FigurebyPeterBennich,SwedishEnergyAgency,2021.

https://www.cen.eu/work/supportlegislation/directives/pages/default.aspx
https://www.sis.se/standarder/vad-ar-en-standard/eu-och-standarder/
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3 Barriers for longer product 
lifetime and repairability

Chapter3summarizesmainbarriersforextendedproductlifetimesandrepairs.

3.1 Main drivers of premature obsolescence

Lookingback,manyconsumerandprofessionalproductsweremoredurablethanthey
aretoday,andconsumerswereusedtorepairingandfixingthem(ontheirownor
throughcobblers,tailors,blacksmithsetc.).85

Acenturyago,massproductiontechniquesallowedfortheproductionoflargervolumes
ofstandardizedproducts.Thisledtoworriesthatnotallproductscouldbesold(over-
production),andthatproducingproductswithlonglifetimescouldleadtounemployment
duetohighersupplythandemandofproductsinconsumermarkets.Inthissituation,
shorterlifespanswereseenaskeytoachievepoliticalobjectiveslikefullemployment.86 

Severaltrends–includingtheemergenceofleanmanufacturinginallkindsofproduction
systems,fasterinnovationcycles,andincreasinglyglobalsupplychains–haveledtoa
situationwheremanyproductsarerather‘inexpensive’comparedtothesituationafew
decadesago.Productslikefood,whitegoodsandTVsusedtocostmuchmore,looking
atindexedpricesandasapercentageofdisposableincome.Butatthesametime,we
getwhatwepayfor,andmanynewproductsarenotverydurable.87

Itishowevernoteasytogetreliableinformationanddataonproductlifetimes,and
wecanexpectlifetimestobeinfluencedbymacroeconomictrends(suchasshorter
lifetimesinperiodsofstrongeconomicgrowth,whenpeoplecanaffordtochange
productsmoreoften;andmorerepairsincountriesandregionswithlowerdisposable
incomes).88 

Firstofall,itshouldbenotedthatnotallproductgroupshaveshorterlifespansthan
theyusedto,northatproductqualityalwaysdecreases.89However,thereisageneral
beliefthatmanyproductshaveashorterlifespanthantheyusedtohave,andashorter
lifetimethatcouldbeexpectedbyconsumers,andthereissomeevidencesupporting
this,including:

85 Slade,Made to Break: Technology and Obsolescence in America,2007.
86 MostfamouslyexpressedbyB.London,Ending the Depression through Planned Obsolescence,
UniversityofWisconsin,1932.
87 Thisdoesnotimplythattherelationshipbetweenproductpriceandqualityaspectssuchasdurability
areabsolute:wehaveallboughtcheapproductsthathavegoodqualityandaredurable.Andwehaveall
boughtexpensivestuffthathavepoorquality.Thatbeingsaid,high-qualitymaterialsandcomponents
tendtobecostlierthanothermaterial/components,andthusthereisanimportantcostaspecttoquality/
lifetimeformostproducts.Andwehaveallexperiencedthattheproductssoldatthelowestpriceat
low-costretailerstendtobreakveryquickly.
88 Bakkeretal.,Productsthatgoround:Exploringproductlifeextensionthroughdesign.Journal of 
Cleaner Production,vol.69(2014),10–16.
89 E.g.Tayloretal.,2015.
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• LCDmonitorsandTVswitnessedafallinlifespansby17percent,andother
informationtechnologieslikePCs,laptops,andmobilephonesby10percent;
between2000and2010intheNetherlands.90

• Between2000and2005,thelifespanofmostdomesticappliancesandcon-
sumerelectronicswereindeclineintheNetherlands,withCFLlampstheonly
exception.91

• AccordingtoaGermanstudy,thefirstusefulservicelifeofmostelectrical
andelectronicapplianceshasdecreasedfrom14.1yearsto13.0yearsbetween
2004and2012/13forlargehouseholdappliances.92 

• Thestudyalsofoundthatanincreasingshareofappliancesarereplacedor
discardedbeforetheyreachtheaveragefirstusefulservicelifeoratleastfive
yearsofoperation(anincreasefrom7to13percentinthesameperiod).93 
Moreover,thestudyindicatedthatthelifespanofelectricalandelectronic
appliancesisbecomingshorter,withtheshareofappliancesbeingreplaced
withinfiveyearsduetodefects showinganincreasefrom3.5percentin2004
to8.3percentin2013.

• Alotofproductsfoundatcollectionpointsorrecyclingcentresin2013were
justfiveyearsoldorless,muchlowerthantheexpectedaveragelifetime.94 The 
reasonforthisincludes:951)cheap,low-qualityproductsmayhavecomponents
thatbreakdownearly,andconsumersdonotthinkitisagooddecisiontoinvest
inrepairs,and2)consumerswitchproductsbeforetheybreakdownforother
reasons.Further,interviewswithProducerResponsibilityOrganizationsalso
revealthatsomeproductscouldhavelivedmuchlongerifconsumershadper-
formedsomeservice:often,theyonlyneedaproperservicetofunctionagain.96 

Prematureobsolescencecanbe“planned”(i.e.intentional),butthisisrare,although
thereareseveraldocumentedexamples.97Arecentpotential“planned”caseconcerns
batteriesinelectricbikes.98However,inmanycasesitishard–alsoforexperts–to
concludewhetherobsolescenceisplannedornot.99 

Therearethreekeystrategiesthatmanufacturerscanmakeuseoftostimulaterepetitive
consumption:1001)thelimitationofmaterialorcomponentdurability;2)lackofrepair-
abilityand;3)thepsychologicalelementofdesign.

90 Huismanetal.,The Dutch WEEE flows,2012.
91 Wangetal.,EnhancingE-wasteestimates:improvingdataqualitybymultivariateinput–output
analysis,Waste Management,vol.33(2013),2397–2407.
92 Prakashetal.,Einfluss der Nutzungsdauer von Produkten auf ihre Umweltwirkung: Schaffung 
einer Informationsgrundlage und Entwicklung von Strategien gegen Obsoleszenz,2016.
93 Ibid.
94 Ibid.
95 Stammingeretal.,2018.
96 ThisisbasedoninterviewswithaNorthEuropeanPRO,inFebruary2020,intheCREACE
project.SeealsoDalhammaretal,2020a.
97 KahlinMcVeighetal.,2019.
98 Åslund,BatterierfrånBiltemadör,menkanväckasigen,Allt om elcyklar,2019. 
https://alltomelcyklar.nu/nyheter/batterier-fran-biltema-dor-men-kan-vackas-igen/
99 Rampell,PlannedObsolescence,asMythorReality,New York Times,2013.
100 Guiltinan,CreativeDestructionandDestructiveCreations:EnvironmentalEthicsandPlanned
Obsolescence,Journal of Business Ethics,vol.89(2009),19–28.

https://alltomelcyklar.nu/nyheter/batterier-fran-biltema-dor-men-kan-vackas-igen/
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Themainreasonsforobsolescenceinclude:101

• Productfailureorbreakdown(oftenduetospecificcomponents).

• Systemobsolescence–e.g.lackofsoftwareupdatesorsupport,orsoftware
updatesthatimpedethefunctioningoftheproducts.

• Noaccessto–orexpensive–sparepartsforrepairs.

• Repairservicesareexpensiveorinaccessible,orgenerallyconsideredless
desirablethatbuyinganewproductwithaguarantee.

• Technologicalorfunctionalobsolescence–“outdatedproducts”.

• Psychologicalorstyleobsolescence–obsolescencedrivenbymarketing
campaignsetc.

Currentpolicyapproachesarefocusingonthefirstfourcategoriesabove.Itisusually
difficulttoaddresse.g.styleobsolescenceandfunctionalobsolescencethroughpolicy.

Asstatedabove,therearefewcasesofdeliberateobsolescence.Inaninterviewstudy
withGermandesigners,thiswasconfirmed.102 The designers argued that there is of 
coursealwaysacertaintrade-offbetweene.g.materialcostandproductlifespan,but
theyallarguedthattheywouldprioritizelongerlifespanovercuttingcosts;thiswas
especiallythecaseformoreexpensivebrands.However,thedesignersallagreedthat
theirproductswouldnotalwaysmeetthetargetedlifespan.Theyprovidedthreemain
reasonsforthis:

1. Thefirstoneisthe rising complexity of new products:Newfeatures,more
options,additionaldigitalcontrolwithgrowingnumbersofsensorsetc.,create
interdependenciesthataredifficulttopredictandoverlook.Thus,thesingle
componentswillinmostcasesbeadequatetotherequirements,butthesystem
asawholemightlack‘stability’.103

2. The increasing competition among companies for innovation leadership leads 
to a permanent pressure to reduce time to market.Typically,itisthetimebudget,
andnotthetechnicalskillsofdevelopers,thatlimitsin-depth-masteryofendur-
anceofcomponentsandinteractionofsub-systems.Sincetraditionaltestingis
oftentootimeconsuming,companiesincreasinglyrelyonshort-cycle-testingand
simulations.Thislimitsthepredictabilityoflifespansandfunctionality.Product
recallsintheautomotivesectorisanexampleoftheeffectsofthistrend.

3. The third reason is cost pressure:Productpricesarecalculatedthrougha‘top
down’process,i.e.themarketingorthesalesdepartmentexploreswhichtype
ofproduct,comprisingalistofproperties,thatcanbesoldatacertainprice.
Thenappropriatecomponentpricesandmanufacturingcostsarederivedfrom
this.Thisprocesslimitsthequalitythatispossibletoobtain.

101 E.g.KahlinMcVeighetal.,2019.
102 LongmussandPoppe,2017.
103 ThispointwasconfirmedinaninterviewwithaEuropeanOEM(whitegoods)inOctober2020.
TheOEMrepresentativehoweveralsoclaimedthatdesigners/engineersarealsoresponsibleforthe
trendastheyliketoaddnewfeaturestoproducts,evenifonlyasmallminorityofconsumersactually
areinterestedinthesefeatures.
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Thedesignersalsoexpresseddiscontentwiththecurrentsituation,astheywouldlike
tocreatebetterproducts.Butproductdevelopmentprocessesundercurrent(market)
constraintsmeansthateachcompanyhasaverylimitedleewayindecision-making.104 
Thus,theproblemissystemic.

Generalstudiesonbarriersforecodesignpracticesincompaniesalsoconcludethat
designersare‘lockedin’,bycircumstances,anddependentonothercompanyfunctions’
‘buy-in’forecodesignpractices,andoftenalsodependentonsupportbyotheractors
inthesupplychain.105

Interviewswithproducerresponsibilityorganizationsrevealthatsomebrandsareof
higherqualitythanothers,andthereforemorepopularasobjectsofreuseassecond-hand
products.106Generallyspeaking,somebrandsoftensellmorerobustproductsthanother
brands.Theeconomiccaseforremanufacturingandre-usearemainlyfoundamong
productsandcomponentsofhighquality.107

Brandstendtodifferbothintermsofdesign,repairabilityandvalueassecond-hand
products.Inthecaseofcellphones,thereareindicationsthatiPhonescanbedifficult
andexpensivetorepair108,butitisthemostwantedbrandonthesecond-handmarket,
whichindicatesthatithaspotentialforalongerlifetimethanmanyotherbrands.109 
Samsung’sphonescanbecheapertorepairthaniPhones,whichisalsoagoodfeature
asabasisforlongerlifetimes.110

3.2 Main barriers for repair

Ifaproductbreaksdown,itdoesnothavetobetheendofitslifespan,asmanyproducts
arerepaired,eitherbytheconsumersthemselvesorrepairshops.However,inmanycases
consumerschoosenottorepairbrokendevices.Thechoicetorepairabrokendeviceor
not,isprimarilyaconsumerdecision,basedonanumberoffactors,suchasthepossi-
bilitiestorepair,thepriceandfunctionalitycomparisonbetweentherepairandanew
purchase,theconvenienceandtime,consumerneeds,andfashions.111 

104 Unlesstheyspecificallychoosetocompeteina‘premium’marketsegment,cf.Miele.Butthis
optionisnotopenforallmanufacturers.
105 E.g.Marwedeetal.,Hideandseek–asystemicapproachtosustainabilityinproductdevelopment,
in Product Lifetimes And The Environment 2019 Conference Proceedings,2019.
106 InterviewwithNorthEuropeanPRO,October2020.
107 Frolov,Reuse of white goods components – An interview study on drivers, barriers, and the future 
outlook,2020.
108 Svensson-Hoglundetal.,2021.
109 Makovetal.,WhatAffectstheSecondhandValueofSmartphones:EvidencefromeBay.Journal 
of Industrial Ecology,vol.23(2019),549–559.
110 Pehrsson,Hållbara telefoner inom verksamheter: En studie om användandet av mobiltelefoner 
hos företag och hur valet av mobil kan ske med hänsyn till hållbarhet,2020.
111 Thereareafew,rareinstances,whenconsumersarefacedwithsomeotheroptions.Forinstance,
inthecaseofabrokencellphone,theinsurancecompanymayrequirethatthephoneissentinand
consideredforremanufacturing;thentheconsumermaygetthesamephoneback,orreceivemoney,
dependingonthepotentialtorepairit.InthecaseofSweden,cf.https://www.godsinlosen.se/home/
om-oss/sahar-fungerar-det/ 

https://www.godsinlosen.se/home/om-oss/sahar-fungerar-det/
https://www.godsinlosen.se/home/om-oss/sahar-fungerar-det/
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Consumerswithabrokendevicearefacedwithfouroptions:112

• contacttheseller,theOEM’srepairdivisionorauthorizedrepairserviceprovider;

• approachalocal,independentrepairer;

• performtherepairthemselves(DIY);or

• discardandreplacetheproduct.

Therearemanybarriersforrepair.Arecentstudyreviewedtheliteratureonbarriersfor
repairsandsummarizedtheidentifiedbarriersinfouroverallcategories,aspresentedin
table6.113

Table 6. List of barriers for repair categorized by type of barrier.

Current Barriers for repair

Socio-cultural • Design preference for concealment of the functioning of devices and lack of 
knowledge on how products work.

• Newness-fixation and high speed of design changes create perceived 
obsolescence, reducing consumer interest in repair.

• “Maintenance lacks the glamour of innovation”.

• Material decay, due to lack of maintenance and repair is symptomatic of a 
devaluation of the present moment, in favour of the future promise of novelty.

• Lack of time and attention.

• Lack of ethics/morals of care and responsibility for one’s biospheric impact.

• Consumers lack economic and emotional attachment to products, leading 
to poor care and lower willingness to repair.

• Lack of recognition (i.e. low social value of repair) makes repairers change 
career.

Economic • Increasing presence of new, low-quality, low-cost product options.

• OEM profit-orientation focused on higher-cost replacement and avoidance of 
cannibalized sales.

• Consumers are “punished” for choosing to repair (instead of replacement) in the 
form of costs and inconvenience. 

• Repair perceived as risky.

• Aftermarket profitability through monopolization for OEMs- “decoupling” 
consumer ownership in a manner that interferes with repair.

• Lack of quality repair services.

Technical • Convenience of disposal options.

• Lack of repairability in product design.

• Repair skills are neglected and devalued in formal design, technological and 
engineering education.

• Lack of access to spare parts tools and other necessities.

• Repair enabling continued (undesirable) use of lower-efficiency devices.

• Safety and security issues stemming from non-expert/unsupervised repairs.

• Manuals and repair information can be inaccessible for low-literacy repairers; 
translations to local languages and instruction videos are needed.

112 Deloitteetal.,Study on socioeconomic impacts of increased repairability,2016.Note:formore
expensivegoods,theconsumermayalsocontacttheinsurancecompany.
113 ThisisanamendedversionofthetableinSvensson-Höglundetal.,AFutureofFixing:Upscaled
RepairActivitiesenvisionedusingaCircularEconomyRepairSocietySystemFramework,presented
at Electronics Goes Green 2020 Conference,2020.BarriersarealsotakenfromSvensson-Hoglund
etal.,2021.
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Current Barriers for repair

Policy and Law • Intellectual property laws (patents, copyright etc.) favouring incentives for 
innovation over repair, blocking repair.

• Warranties and guarantees under Consumer Law are not enforced.

• Contract law enforces repair restrictive clauses.

• Lack of design laws towards more repairable products and accessible 
necessities for repair

• Tax laws can make repairs less attractive (e.g. taxes on spare parts, or 
chemical taxes that must be paid by remanufacturers)

• Rules on chemicals in products may pose barriers for repairs  
(e.g. if it is not possible to use old parts for repairs)

Amongthemostimportantbarriersforrepairswefind:currentproductdesign;thelow
costofnewproducts;OEMsthatblockindependentrepairservicesthroughsoftware
locksortheuseofregulatoryapproachestobanindependentrepairsorblockaccessto
reasonablepricesspareparts(e.g.throughcontractsorIPR-relatedlaw),andthelack
ofaccesstohigh-qualityrepairservices.114Alsohighcostsforspareparts,115 and the 
useofe.g.screwsthatblockrepairsarekeybarriers.Further,thefactthatmostproduct
salesarelinearandconstitutetraditionalsalesratherthansellingfunctions/services,is
abarrierasitmeansmanufacturershavelimitedincentivestopursue‘designfordura-
bility’strategies.

Table 7. Reasons why people choose not to repair broken products.116

Contextual reasons Repair is too expensive

Repair is inconvenient (time, accessibility, information)

Product-related reasons The EEE is not repairable (design)

The terms of the guarantee are limiting (for instance, because the 
original guarantee is void if you repair the product, or because the 
guarantee on repairs provided by the repairer is too short)

Cultural reasons Society rewards consumerism

Individual reasons Lack of trust in repair services

Negative past experiences with repair

Preference for new products and lack of emotional connection 
(People that attach high importance to fashion and trends are 
not likely to engage in repair; products that are not emotionally 
important to people are not likely to be repaired)

Electronics are co-owned (Products with shared ownership are 
less likely to be cared for and repaired than products with individual 
ownership)

114 Dalhammar(ed.)andRichter(ed.),2020.
115 Seee.g.,Wrenn,Apple‘AddedAuthenticationChip’toiPhone5CabletoStopThird-Parties
MakingCheaperVersions(thenChargesyou£30foritsOwnAdapter),Daily Mail Online,2012.
https://www.dailymail.co.uk/sciencetech/article-2208298/iPhone-5-Apple-adds-authentication-chip-
charger-cable-stop-parties-making-cheaper-versions.html
116 Dávila,The role of the consumer in the transition to a circular economy: Incentivizing electronics 
repair,2021.

https://www.dailymail.co.uk/sciencetech/article-2208298/iPhone-5-Apple-adds-authentication-chip-charger-cable-stop-parties-making-cheaper-versions.html
https://www.dailymail.co.uk/sciencetech/article-2208298/iPhone-5-Apple-adds-authentication-chip-charger-cable-stop-parties-making-cheaper-versions.html
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Themostimportantbarrierrelatestothealternativetoconductingrepairs:newproducts
arequitecheap,andcomewithawarranty,whereasthecostofrepairsisexpensive,
andoftenuncertain.Oneproblemwithrepairsisthatconsumersoftenhavenoidea
whatitwillcost,andthatmanyrepairerschargearatherhighsumjusttolookatthe
product.AnOEM(whitegoods)interviewedinOctober2020statedthattheyhave
trieda‘fixedprice’repairschemeforconsumers,andthatthisincreasedtheconsumers’
willingnesstorepairtheirproductssignificantly.Insuchascheme,allrepairscostthe
same.Sometimesthisisbeneficialfortherepairer,andsometimesfortheconsumer.
Butitseemsthatconsumerswantcertaintyregardingthecosts.

Ifconsumerspurchaseexpensive,high-qualityproducts,thewillingnesstorepairthem,
andinvestinupgradesetc.,increasessignificantly.Thisisbothduetotheeconomics
(theproductisalong-terminvestment)butalsobecauseconsumershaveprobably
invested‘emotionally’intheproduct.

3.3 Summarizing barriers for longer lifetimes and repairs

ThemainbarriersforlongerlifetimesandrepairabilityareprovidedinFigure2.Itmainly
focusesonissuesthatcanbeinfluencedbypolicies,suchasproductdesignandmarkets,
lesson‘cultural’issues.

Figure 2. Summary of barriers for longer lifetimes and repairs.
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Thekeyissueinordertoprogressistotacklethemainbarriers,buttherecouldalsobe
reasonstoconsideraddressingtheadditionalones.Forexample,therepairsectorisnot
verycompetitive(lowprofits),andmanyrepairservicesdonotaimtogrow.117 It could 
berelevantforgovernmentstosupporteducationofrepairers,butthismainlymakes
senseifthecompetitivenessconcernsofthesectorarealsoaddressed,makingrepairs
amorerewardingtrade.

Further,thecurrentfocusonrecyclinginproducerresponsibilityschemesisabarrier
forre-useofproductsandcomponents,as1)collectionforrecyclingispromoted,not
re-use,and2)afocusonrecyclingcanposeabarrierforre-usepracticesifproductsare
subjecttoroughtreatmentandroughweather.118

Wewillcomebacktotheissueofarelevantpolicymixtoovercomethesebarriersin
chapter8.

117 Dalhammar(ed.)andRichter(ed.),2020.
118 Dalhammaretal.,2020a;Frolov,2020.
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4 Approaches for measuring and 
regulating product lifespan and 
repairability

Thischapterreviewshowproductlifetimeandrepairabilitycanbemeasured,defined
andregulatedforvariousproductgroups,andthestandardsandecodesignstrategiesthat
cansupportsuchdevelopments.Italsomakesaninventoryofadoptedandproposed
criteriaundertheEcodesignDirectiverelatedtodurabilityandrepairability.

4.1 Standards to support measurement of product durability 
and repairability

Therearenumerousexistingstandards,orstandardsunderdevelopmentthatcould
beusedforcirculareconomypurposes(cf.examplesinAnnexII).Further,thereare
specificneedsforstandarddevelopmentinvarioussectors(cf.AnnexIII).Special
attentionhasbeengiventocertainstandardizationneeds,suchasstandardsforEV
batteries(including‘secondlife’userapplications)andplastics.119

Inordertoregulateorcommunicatedurabilityandrepairability,supportingstandards
arerequired.120OfspecialimportanceforthisreportistheEuropeanCommission’s2015
standardizationrequestM/543totheEuropeanStandardizationOrganizationsCEN,
CENELECandETSI.121Theaimwastodevelopstandardsonmaterialefficiencythat
couldbeusedtosupportnewfuturelegalrequirementsforenergy-relatedproducts,
mostnotablythosesetundertheEcodesignDirective.Mostofthedeliverablesrequested
underM/543arenotintendedtobedirectlyappliedtoacertainproductgroup,butrather
tobeusedasframeworkforthedevelopmentofproduct-specificmaterialefficiency
standardsbyproduct-specificstandardizationgroups.

Topicscoveredintheabovestandardizationrequestarelinkedtothefollowingmaterial
efficiencyaspectsofenergy-relatedproducts:

• Extendingproductlifetime

• Abilitytore-usecomponentsorrecyclematerialsfromproductsatend-of-life

• Useofre-usedcomponentsand/orrecycledmaterialsinproducts.

Themostrelevantstandardsinthecontextofthisreportareoutlinedintable8;ourmain
focusinlatersectionsinthischapterwillbeonthetwofirstones,namelyEN45552
andEN45554.

119 Seee.g.CEN-CENELEC,Standardization in a Circular Economy – Closing the Loop,2020.
120 E.g.Tecchioetal.,2017.
121 SeeM/543CommissionImplementingDecisionof17.12.2015onastandardizationrequestto
theEuropeanstandardisationorganisationsasregardsecodesignrequirementsonmaterialefficiency
aspectsforenergy-relatedproductsinsupportoftheimplementationofDirective2009/125/ECofthe
EuropeanParliamentandoftheCouncil;Hughes,TheEUCircularEconomyPackage–LifeCycle
ThinkingtoLifeCycleLaw?Procedia CIRP,vol.61(2017),10–16;Schlegeletal.,Ecodesignspinning
towardsthecirculareconomy–thecontributionofnewstandardsonmaterialefficiency.inProduct 
Lifetimes And The Environment 2019 Conference Proceedings,2019.
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Table 8. List of European standards relevant for the durability and repairability of products.

Standard Main purpose

EN 45552:2020 General method for 
the assessment of the durability of 
energy-related products.

Contains definitions of concepts like ‘durability’ and 
‘reliability’

Provides a framework comprising of parameters and methods 
for assessing the reliability and durability of energy-related 
products.

EN 45554:2020 General methods 
for the assessment of the ability to 
repair, reuse and upgrade energy-
related products

Defines parameters and methods relevant for assessing the 
ability to repair and reuse products; the ability to upgrade 
product (excluding remanufacturing); the ability to access 
or remove certain components, consumables or assemblies 
from products to facilitate repair, reuse or upgrade and; 
lastly by defining reusability indexes or criteria (supporting 
‘repairability scorecard’).

EN 45556:2019 General method for 
assessing the proportion of reused 
components in energy-related 
products

Deals with the assessment of the proportion of reused 
components in energy-related products, on a generic level, 
which can be applied at any point in the life of the product.

EN 45553:2020 General method 
for the assessment of the ability 
to remanufacture energy-related 
products

Provides a general methodology for the assessment of the 
ability to re-manufacture energy related products. Elaborates 
on the assessment and process of re-manufacturability in 
a horizontal, cross-product way. However, product group-
specific standards are needed to properly assess individual 
product groups.

Someauthorsarguethatthenewstandardsonmaterialefficiencycanbea‘game-
changer’andsupportfutureecodesignandlabellingregulations122;otherpeoplewe
havetalkedtoinindustryandacademiaarelesssure,stressinganumberofbarriers
associatedwithregulatingspecificproductgroups.Forexample,thatdurabilityis
complexconceptandoftenincludesseveraldimensionsoffunctions.Whenitcomes
torepairabilitythereareoftentrade-offsbetweencriteria(seebelowandforthcoming
chapters).Thereareotherstandardsrelatedtospecificproductgroupsthatarealso
relevantforrepairandre-useactivities.123Wewillnotdiscusstheminthisreport.

4.2 Measuring, communicating and regulating product durability 
and lifetime

4.2.1 Durability

Durabilityandlifetimecanbemeasuredusingdifferentparameters.Consumerstendto
thinkofdurabilityinnumbersofyearsthataproductfunctions,asthisiswhatisincluded
inlegalandcommercialwarranties.Theexceptioniscars,wheredistance(inkilometres)
travelledareusuallythekeyparameterratherthanyearsinuse.Itwouldactuallymake
sensetoapplysimilarapproachestootherproducts,e.g.estimatingdurabilityasthe
numberofwashesthatawashingmachineisexpectedtoendure,ratherthanhowmany
yearsitlasts,orhowmanyhoursinoperationavacuumcleanerwilllast.Afirstpotential
advantagewithsuchparametersisthatconsumerswouldlearntomakemoreaccurate
estimationsofproductfunctionality(forawashingmachine,aguaranteednumberof

122 E.g.Schlegeletal.,2019.
123 E.g.EN50614Requirementsforthepreparingforre-useofwasteelectricalandelectronic
equipment.
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washingcyclesisarguablyabetterreflectionofproductperformancethanaguarantee
onhowmanyyearsitwilllast).Asecondadvantageisthatmanyproducts(e.g.white
goods)couldthenhave–similartocars–somekindofmeteringequipmentsocon-
sumerswouldseehowmanycycles/hoursinoperation/etc.aproducthasrun,providing
additionalincentivesformanufacturerstoinvestinquality.Thirdly,suchparameter
(numberofwashes,hoursinoperation)havebenefitsforproducerscomparedtoa
 guarantee in years since it always carries the risk that some consumers may use the 
productsextensivelyorinappropriately,andalsoworksbetterforproductsusedinten-
sively(e.g.avacuumcleanerusedbyacleaningfirm,whichwillobviouslybreak
downquickerthatavacuumcleanerusedinaprivatehousehold).124

Itisalsoimportanttonotethat‘durability’foraproductgroupmayentailseveral
dimensions.Foradvancedproductslikelightingproducts,severaldurabilityparameters
canberelevant,suchas‘numbersofhoursinusewithqualitylumenoutput’,‘colour
consistencyoflightoutputovertime’and‘numberofswitchingcycles’(seemoreon
thischapter4.4.2).Thiscomplexitymeansthatregulatingdurabilityrequiresuseof
differentparametersanddifferenttestingmethodsfordifferentproductgroups.

Often,durabilitytestsaremadeforproductcomponents,andnottheproductinits
entirety:itistypicallythecasethatcertaincomponentsthatbreakdownearlierthan
othersandleadstoproductmalfunction.

Increasingly,durabilitydoesnotonlyrelatetotheproductperse,butalsoitsdependence
uponsoftwareupdatesandthehardware-firmware-softwareinteractions,asanincreasing
numberofproductgroupswillbecome‘smart’inthefuture.Thisiswhy‘software
update’informationislikelytobepartofanyfuturedurabilitylabellingschemeforsome
productgroups.Thesamegoesforaccesstospareparts.Also,inEcodesignregulations,
softwareissuesareincreasinglyaddressed.Oneexampleconcernstheecodesignrequire-
mentsforelectronicdisplayswhichaddressesboth‘circumventionandsoftwareupdates’
and‘availabilityofsoftwareandfirmwareupdates’.125

4.2.2 Lifetime 

Whenestimatinglifetimes,variousapproachesarepossible,e.g.whetherwechoose
tomeasurethelifetimeofaproduct(e.g.acellphone)underitsfirstuser,orifwealso
includepotentiallaterusers.AgraphicrepresentationoflifetimesisprovidedinFigure3.

124 Dalhammar,2016.
125 SeeArt.6andAnnexIIE,inCommissionRegulation(EU)2019/2021of1October2019laying
downecodesignrequirementsforelectronicdisplayspursuanttoDirective2009/125/ECofthe
EuropeanParliamentandoftheCouncil,amendingCommissionRegulation(EC)No1275/2008
andrepealingCommissionRegulation(EC)No642/2009.
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Figure 3. Definitions of various “life” terminologies for consumer durables and other 
machinery.126

Theconceptsfoundinthepictureabovearedefinedasfollows:

• Age:Thetimespanfromthebeginningofaproduct’slifetothepresent(orthe
timeofinterest).

• Residentialtime:Thedurationofexistenceofthegoodsinquestion,suchas
materialsorsubstancesinoursociety,regardlessofwhetherthegoodsstill
function.

• Servicelifespan:Thisisdefinedintermsofgoodsorparts,notintermsofthe
owners.Servicelifespandenotesthedurationoftheperiodwhenthegoods
functionandcanbeputtouse,includingthedurationofdistributionforthe
nextuse.Inthecaseofconstruction,thisisoftenequaltototallifespan.

• Possessionspan:Thisdenoteshowlongaconsumerpossessesthegoodsin
question.

• Durationofuse:Thisdenoteshowlongaconsumerusesthegoodsinquestion.
Becauseitisdefinedforanowner,durationofuseisdifferentfromtheservice
lifespan.Thedifferencebetweenpossessionspananddurationinuseisthe
“deadstorageperiod”–thedurationofhibernation(e.g.cellphonesorlaptops
thatarenolongerinuse,beingstoredinhomes).

126 Murakamietal.,LifespanofCommodities,PartI:TheCreationofaDatabaseandItsReview,
Journal of Industrial Ecology,vol.14(2010),598–612.
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Otherimportantconcepts,sometimesusedinstandards,include:127

• Technicallifetime/functionallifetime:Thetimeperiodunderwhichtheproduct
functionsforitsintendedpurpose:i.e.,thetotaltimeperiod[duringwhich]an
asset/machinecantechnicallyperform/functionbeforeitmustbereplaced.

• Expectedlifetime:Theestimatedtechnicallifetime.Canbeappliedforconsumer
redresspurposes.

• Referenceorestimatedservicelifeframework:Mainlyusedinconstructionas
areferenceforlifetimes.128

• Designlife:Theperiodoftimeduringwhichtheitem(componentorproduct)
isexpected–byitsdesigners–toworkwithinitsspecifiedparameters;inother
words,thelifeexpectancyoftheitem.

• EconomicLife:129Economiclifeistheexpectedperiodoftimeduringwhich
anassetremainsusefultotheaverageowner.Whenanassetisnolongeruseful
toitsowner,thenitissaidtobepastitseconomiclife.Theeconomiclifeofan
assetcouldbedifferentthanitsactualphysicallife.Itmayalsodifferfromthe
depreciation130calculationsusedinaccounting.

Fromaconsumerperspective,lifetimecanhavedifferentconnotations,suchas:131

• “Intendedlifetime”representshowlongconsumersintendtousetheirproducts.
• “Ideallifetime”representsthelengthoftimeforwhichconsumersideallyexpect

theproducttolast.Ideallifetimereflectsthehighestpreferenceofconsumers.
• “Predictedlifetime”representsthelengthoftimeforwhichconsumerspredict

aproductwilllast.Predictedlifetimereflectsrealisticpredictionsbyconsumers
onthebasisoftheirpastexperiencesandotherrelevantfactors.

4.2.3 New standardization developments

Ofcentralimportanceforfutureregulationsondurabilityis‘EN45552:2020General
methodfortheassessmentofthedurabilityofenergyrelatedproducts’,asthestandard
willbeconsultedinfutureecodesignregulationsandinvariouslabellingschemes.The
standardincludesseveralimportantissues,including:

• Definitionsofimportantconceptssuchasdurability,reliability,intendeduse,
wear-outfailure,limitingstate,primary,secondaryandtertiaryfunctionsof
aproductetc.

• Informationontheprocessofdocumentingtheassessmentofreliabilityand
durability,andrelateddataandinformationprovision.

• Informationontestingmethodsanddata,132 including information on acceler-
atedtestingandstresstests;somereferencesaremadetorelevantstandards.

127 E.g.Naturvårdsverket,Produkters livslängd och återvinningsbarhet – översiktlig beskrivning av 
befintlig kunskap,2020.
128 Cf.ISO15686-1
129 Chen,EconomicLife,Investopedia,2020.https://www.investopedia.com/terms/e/economic-life.asp
130 Tuovila,Depreciation,Investopedia,2020.https://www.investopedia.com/terms/d/depreciation.asp 
131 Oguchietal.,Consumers’expectationsforproductlifetimesofconsumerdurables,inConference 
Proceedings Electronics Goes Green 2016+ (EGG),2016.
132 E.g.testingofaphysicalsampleand/orcalculationfromdata,durabilityfigures,testresultsfor
parts,handbooksorfielddata.

https://www.investopedia.com/terms/e/economic-life.asp
https://www.investopedia.com/terms/d/depreciation.asp
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4.2.4 Policies for durability and lifetime

Thetablebelowprovidesexamplesofhowdurabilityandlifetimesofproductsand
componentsarespecifiedinvariouspolicies.Durabilityandlifetimearealsoregulated
inecodesignregulations,chapter4.4.

Table 9. Examples of how durability and lifetimes of products and components are 
specified in various policies.

Case Requirements and/or standards applied Comments

Modulated 
fees, extended 
producer 
responsibility 
schemes in 
France133

Textiles: Producers benefit from a 75 % bonus if their products 
meet the criteria of dimensional stability (less than 5 %, ISO 
5077 standard) and wash resistance of the dyeing process 

Telephones: 100 % extra fee if there is a lack of standardized 
connections, or lack of mutually compatible software updates, 
essential for basic use of the device

Some kinds of requirements 
require a supporting standard; 
others do not, as information 
provided by the manufacturer 
is used to show compliance.

These fees have not had any 
significant effects on product 
design yet, but there are plans 
to raise the fees substantially 
in the near future.

Durability/
resistance 
of textiles

ISO 12945-2:2020. Textiles – Determination of fabric propensity 
to surface pilling, fuzzing or matting – Part 2: Modified 
Martindale method 

ISO 12947-2:2016. Textiles – Determination of the abrasion 
resistance of fabrics by the Martindale method – Part 2: 
Determination of specimen breakdown

Examples of 
durability/lifetime 
requirements in 
the Nordic Swan 
ecolabel134

Furniture and Fitments (Version 4.11, 17 March 2011 – 
30 June 2019): ”Durability: Furniture textiles, i.e. textiles for 
seating, must have abrasive resistance corresponding to the 
rupture of the maximum of two threads at a minimum of 20,000 
wear revolutions for domestic use and 40,000 for public use”

Toys (Version 2.0, 21 March 2012 – 31 March 2016): “Colour 
retention: Colour retention at washing shall be at least level 3–4 
for colour change and at least level 3–4 for discoloration. This 
requirement applies to washable textiles”

White Goods (Version 5.2, 20 June 2013 – 31 December 
2018): “The manufacturer is to provide a warranty that the white 
good will work for at least two years. The warranty is to apply 
from the day that the machine is delivered to the customer”

Windows and Exterior Doors (Version 4.5, 19 March 2014 
– 31 March 2020): “Guarantee: The window manufacturer 
must provide a 10-year guarantee covering function, insulating 
glass unit and wood rot. The guarantee must encompass all 
functional requirements in the applicable/relevant standards. 
The exterior door manufacturer must provide a 10-year 
guarantee for dimensional stability and a 2-year guarantee 
for function”. 

133 Micheaux,Le retour du commun au coeur de l’action collective. Le cas de la responsabilité 
élargie du producteur comme processus de responsabilisation et de co-régulation,2017.
134 SuikkanenandNissinen,Circular Economy and the Nordic Swan Ecolabel: An Analysis of 
Circularity in the Product-Group-Specific Environmental Criteria,2017.
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Case Requirements and/or standards applied Comments

Examples of 
criteria, EU 
Ecolabel

Textiles: Fitness for use 

17. Dimensional changes during washing and drying

18. Colour fastness to washing

22. Wash resistance of cleaning products

24. Fabric resistance to pilling and abrasion

25. Durability of function

Televisions:

3. Life-time extension: The manufacturer shall offer a 
commercial guarantee to ensure that the television will 
function for at least two years. This guarantee shall be 
valid from the date of delivery to the customer.

 The availability of compatible electronic replacement parts 
shall be guaranteed for seven years from the time that 
production ceases.

4. Design for disassembly: The manufacturer shall demon-
strate that the television can be easily dismantled by 
professionally trained recyclers using the tools usually 
available to them, for the purpose of:

• undertaking repairs and replacements of worn-out 
parts,

• upgrading older or obsolete parts, and

• separating parts and materials, ultimately for recycling.

 To facilitate the dismantling:

• Fixtures within the television shall allow for its 
disassembly, e.g. screws, snap-fixes…

Furniture: 

Various durability requirements for textiles and materials.

Extended product guarantee: The applicant shall provide at no 
additional cost a minimum of a five year guarantees effective 
from the date of delivery of the product. This guarantee shall 
be provided without prejudice to the legal obligations of the 
manufacturer and seller under national law.

Provision of spare parts: The furniture manufacturer shall make 
spare parts available to customers for a period of at least 5 
years from the date of delivery of the product. The cost (if any) 
of spare parts shall be proportional to the total cost of the 
furniture product. Contact details that shall be used in order to 
arrange the delivery of spare parts shall be provided.

Design for disassembly: For furniture consisting of multiple 
component parts/materials, the product shall be designed 
for disassembly with a view to facilitating repair, reuse and 
recycling. Simple and illustrated instructions regarding the 
disassembly and replacement of damaged component parts/
materials shall be provided. Disassembly and replacement 
operations shall be capable of being carried out using common 
and basic manual tools and unskilled labour.

Paints and varnishes: 

Various requirements related to durability and consistency

Dec. 2014/350/EU: (EU 
Ecolabel for textile products)

References to standards are 
provided for some criteria 
(e.g. ISO 12945-1 and ISO 
12945-2)

Dec. 2009/300/EC:  
(EU Ecolabel for Televisions) 

Dec. 2016/1332/EU (Ecolabel 
furniture)

Assessment methods 
include use of standards, 
declarations, and technical 
drawings.

014/312/EU: (EU Ecolabel 
indoor and outdoor paints and 
varnishes) 

TCO criteria135 Product lifetime extension: 

Product durability: drop and temperature resistance

Battery life and replaceability 

Secure data removal

Standardized connectors

Criteria are specific to each 
product category; thus, all 
criteria are not found in all 
categories (which include 
displays, notebooks, cell 
phones etc.)

135  https://tcocertified.com/criteria-overview/ 
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4.3 Measuring and regulating repairability and upgradeability

4.3.1 The importance of ecodesign

Regardingecodesign,someconceptsaremorecloselyrelatedtodesignforrepairability
thanothers.Themostimportantoneisdesign for disassembly, re-use and recovery.
Designfordisassemblyisakeyissueforrepairsasitaffectsthepossibilityfortaking
apartandfixingaproductwithoutharmingit.Further,easydisassemblywillreduce
thetimeittakestoundertakerepairsandthusalsothecostofrepairs.InthenewEU
Ecodesignrequirementsrelatedtorepairs,theEUhasregulatedthisprimarilythrough
requirementsfordismantlingformaterialrecovery,requiringthatmanufacturers,
importersorauthorizedrepresentativesshallensurethatproductsaredesignedinsuch
awaythatthekeymaterialsandcomponentscanberemovedwiththeuseofcommonly
availabletoolswithoutdamagingtheproduct.Theyalsospecifythatspecificspare
partscanbereplacedwithcommonlyavailabletoolswithoutpermanentdamageto
theproduct.

Inaddition,modularproductdesigncansupportrepairsasitmakesrepaireasier,andit
canalsosupportupgradingstrategiesforproducts.Itisgenerallypositivealsoforpro-
motingotheractivitieslikeremanufacturingandrefurbishment.However,modularity
mayalsoentaildrawbacks,andtherecaninsomecasesbeatrade-offbetweenmodular
flexibilityandproductperformance.136

Ofcourse,otherdesigncharacteristicsarerelatedtorepairaswell.Theindicationsare
thatthemostimportantparameterforconsumersconsideringrepairsisthepriceofthe
products:themoreexpensivetheproduct,themorelikelyitistoberepaired.137 This 
alsomeansthatgovernmentalpoliciesandlaws,orcorporatestrategies,whichpushthe
markettodesignmorehigh-qualityproducts,arealsodriversofrepairs.Further,the
accessto,andpriceof,sparepartsisessential.

4.3.2 Measuring repairability and upgradeability

Themainissuesrelatedtomeasuringrepairabilityandupgradeabilityofproductsare
discussedin-depthbyCordellaetal.138,andforamoredetaileddiscussiononvarious
issuesandstandards,werefertothatreport.Cordellaetal.proposea‘scoringframe-
work’thatcanbeusedtoassesstherepairabilityandupgradabilityofproducts.For
agivenproductgroup,theyproposea‘hybrid’systemthatcombines:

a) Pass/failcriteriathatproductshavetofulfilinordertobeeligiblefortherepair/
upgraderating.

b) Ascoringframeworkbasedonscoringcriteria,indicatingtowhatextent/howmuch
aproductisrepairableorupgradable.

136 FormoredetailsseeAmendetal.,2020.
137 Dalhammar(ed.)andRichter(ed.),2020.
138 Cordellaetal.,Analysis and development of a scoring system for repair and upgrade of products,
2019.
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Theyarguethatascoringframeworkinherentlyimpliesthepresenceofvaluechoices
andtrade-offsbetweencriteria.139However,theyarguetheseshouldnotcomeatthe
expensesoftheactualpossibilitytorepair/upgradeproducts,whichisaddressed
throughpass/failcriteria.

Suchascoringframework,appliedtospecificproductgroups,requiresthedefinitionof:
• Classification/ratingcriteria,toevaluatesingleparametersinrelationtoasetof

priorityparts.

• Appropriateassessmentandverificationprocedures.

• Anaggregationmechanism,tocombinethescoresachievedforeachparameter
andpriorityparts.

Cordellaetal.furtherarguethat,inordertoensurealevelplayingfield,criteriashould:
• Bemeasurableandenforceableinanobjectiveway(i.e.notinterpretablein

differentwaysdependingonwhoisdoingtheevaluation).

• Stimulateanactivemarketforrepair/upgrade(aimingtofavourproduct
optionsandscenariosthatcanresultinaneasierrepairorupgradeoperation),
withoutunderminingtheproductsafety.

• Beadaptabletoreflectspecificitiesofgroups/typesofproducts.

ThenewEuropeanstandard‘Generalmethodsfortheassessmentoftheabilitytorepair,
reuseandupgradeenergyrelatedproducts’(EN45554:2020)wasadoptedafterthe
reportbyCordellaetal.140waspublished.Itprovidesabaseforfutureregulationsand
labellingschemesonproductrepairability,asitprovidesascorecardwheredifferent
issuesrelatedto‘productrepairability’canbeassessedandweighted.Theparameters
includetheonesprovidedinthetablebelow.

Thus,basedonthediscussioninCordellaetal.141,wecouldseefuturerequirementson
productsrelatedtoupgradeability/repairability,assessedforeachproductgroup,where
EN45554:2020couldbeusedasbasisforstandards.However,thelegalrequirements
andscorecardmustbeadaptedforeachindividualproductgroup,e.g.basedonproduct
characteristicsanduseaspects.

139 Oneoftendiscussedissueconcernsusinggluetomakeproducts–suchascellphones–more
water-resistantandthusmoredurable.Thewater-resistancecomesattheexpenseof‘easeof
disassembly’andthustheproductismoredifficulttorepair.Whatweshouldkeepinmindisthat
notalltrade-offsaregenuine,inthesensethatOEMscouldprobablybothmaketheproductmore
water-resistantandmoreeasytotakeapart,iftheydivertattentionandresourcestotheissue.Quite
often,therearemoresustainabledesignsolutionsdeveloped,butOEMschoosenottousethemas
theycreateadditional(thoughquitesmall)costs.Seee.g.speechbyJoostDuflou,‘Towardsself-
disassemblingproducts’,at:https://www.youtube.com/watch?v=-MVrnn5hfug&feature=youtu.be 
140 Cordellaetal.,2019.
141 Cordellaetal.,2019.

https://www.youtube.com/watch?v=-MVrnn5hfug&feature=youtu.be
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Table 10. Examples of criteria in repairability scorecard.142 

Aspect Examples

Design for disassembly Fastener types

Tools and interface Necessary tools required for repairs

Diagnostic support and interfaces

Repair environment required Workshop environment required for conducting repairs

Skill level Skill level needed for conducting repairs

Software and data management 
influencing repair opportunities

Password and factory reset

Data management

Return options for products Available return options for repair, re-use or upgrade 
processes

Repair information Availability for different actors (e.g. authorized and 
independent repairers, consumers)

Comprehensiveness of information

Access to spare parts143 Duration (time) that spare parts will be available

Spare parts interfaces

Spare parts availability for different actors (e.g. authorized 
and independent repairers, consumers)

WhenthereportwasdiscussedintheEcodesignandEnergyLabellingConsultation
Forum144,itwasconcludedthattheapproachchosencouldworkintheEUlegalcontext.
Thepotentialtoturnthescorecardintocategories,thatcouldbecommunicatede.g.
throughtheenergylabelorinsomeotherway,wasalsodiscussed.Forexample,the
classescouldrefertowhatconsumerscouldexpectintermsofrepairability:

• Level1(best)–Consumershouldexpectthatdefectscannormallyberepaired
easily(e.g.bythemselves,ahandyfamilymemberorstoreemployee)

• Level2–Consumershouldexpectthatdefectscanusuallyberepaired,butit
maycostsometime/effort(e.g.productmayneedtobeservicedbyaprofessional
orinaservicecentre)

• Level3–Consumershouldbeawarethatdefectscanprobablyonlyberepaired/
servicedbytheoriginalproducer

• Level4–Consumershouldbeawaretheproductisunlikelytobereparable;
anydefectswillprobablyresultindiscarding/replacingtheproduct.[orproduct
complyingwithEcodesignrequirementonreparability‘aminima’]

4.3.3 Policies for repairability and upgradeability

Thetablebelowprovidesexamplesofhowrepairandupgradeabilityofproductsand
componentsarecurrentlyspecifiedinvariouspolicies.Repairabilityandupgradeability
arealsoregulatedinecodesignregulations,chapter4.4.

142 ownillustrationbasedonEN45554:2020
143 NotethattheRoHSDirectiveallowsfortheconditionaluseofsparesthatdonotconformtothe
Directive.Formoreinformationseesection3.7inSvensson-Hoglundetal.,2021.
144 EcodesignandEnergyLabellingConsultationForum.N.D.Discussionnoteonthepossible
implementationofaReparabilityScoring.
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Table 11. Examples of how repair and upgradeability of products and components are 
currently specified in various policies.

Case Requirements and/or standards applied Comments

Modulated fees, 
extended producer 
responsibility 
schemes in 
France145

Washing machines and dishwashers: Provision 
of essential parts for equipment use for 11 years 
provided with 20 % bonus

Vacuum cleaners: an extra fee (malus) is charged 
if failure to provide technical documentation for 
authorized electrical repairers, or unavailability of 
essential spare parts 

Laptops: 20 % reduction of fee if product 
upgrade is possible w. standard tools

These fees have not had 
any significant effects on 
product design yet, but 
there are plans to raise 
the fees substantially in 
the near future.

Examples of 
durability & lifetime 
requirements in 
the Nordic Swan 
ecolabel146

TVs and projectors (Version 5.5, 20 June 2013 
– 30 June 2020): “Requirements regarding life-
time extension: The manufacturer shall offer 
a commercial guarantee to ensure … The 
availability of compatible electronic replacement 
parts shall be guaranteed for seven years from 
the time that production ceases”

Computers (Version 7.4, 23 October 2013 
– 30 June 2020): A computer must fulfil … 
following: “are easy to upgrade, dismantle and 
recycle”. In addition: “Upgradeability: A category 
A, B, D or F computer must be modular. The 
user shall be able to replace the modules without 
the use of special tools and it shall be possible 
to upgrade the computer by primary memory 
expansion installation, exchange and expansion 
of mass storage, installation and/or exchange of 
CD ROM, DVD and hard disk drive, at least one 
additional interface for external storage media 
and other peripheral devices”

TCO criteria147 Product lifetime extension:

Battery life and replaceability 

Availability of replacement parts and service 
manuals 

Criteria are specific to 
each product category

4.4 Recent Ecodesign Regulations related to lifetime 
and repairability

TheEcodesignDirectiveisusuallyconsideredtobethemainpolicyinstrumentforreg-
ulatingproductlifetimeandrepairability148,anditthereforehasaprominentroleinthe
EUCircularEconomyActionPlan,asatoolforstimulatingmore‘circular’products.149 
Therefore,wewilloutlineheresomeadoptedandproposedRegulationsunderthe
EcodesignDirectivethatareofrelevanceforproductdurabilityandrepairability.

145 Micheaux,2017.
146 SuikkanenandNissinen,2017.
147 https://tcocertified.com/criteria-overview/
148 TheDirectiveappliestoenergy-relatedproducts.ThereishowevernotyetanyEUlawthataims
toaddressothertypesofproductsliketextilesandfurniture.Thereiscurrentlyanongoingprocess
torevisetheDirective,theSustainableproductinitiative;readmoreathttps://ec.europa.eu/info/law/
better-regulation/have-your-say/initiatives/12567-Sustainable-products-initiative 
149 Cf.COM(2020)98final.

https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12567-Sustainable-products-initiative
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12567-Sustainable-products-initiative
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4.4.1 Vacuum cleaners

Inthe2009consultancystudy150forvacuumcleaners,theissueofdurabilitywascon-
sideredtobecomplex.Asvacuumcleanersareonlyusedforaverylimitedpartofthe
lifetime,durabilityrequirementswereveryrelevant.151Buttherewerevacuummodels
withpoorperformanceonthemarket,andtheoptimalapproachwasconsideredtobe
thepushingofdurability,butnotuntiltheworstperformershadbeenremovedfrom
themarket.Theconsultantsstated:‘...we conclude that the issue of product durability 
should be considered after the proposed measures have been put into place and older 
less efficient vacuum cleaners have disappeared from the working EU stock’.152

Therefore,therulesofdurabilityofmotorsandhosesdidnotenterintoforceinthe1st 
tier(2014),butinthe2ndtier(2017).Themainreasonforregulatingmotors/hoseswas
thattheyarethemostcommoncauseofproductmalfunctioning.Therequirementsare
formulated as follows153:

• thehose,ifany,shallbedurablesothatitisstilluseableafter40,000oscillations
understrain;

• operationalmotorlifetimeshallbegreaterthanorequalto500hours.

Themeasurementandcalculationmethodsappliedare:

“7. Durability of the hose: The hose shall be considered useable after 40 000 oscillations 
under strain if it is not visibly damaged after those oscillations. Strain shall be applied 
by means of a weight of 2,5 kilogram.”

“8. Operational motor lifetime: The vacuum cleaner shall run with a half-loaded dust 
receptacle intermittently with periods of 14 minutes and 30 seconds on and 30 seconds 
off. Dust receptacle and filters shall be replaced at appropriate time intervals. The test 
may be discontinued after 500 hours and shall be discontinued after 600 hours. The 
total run-time shall be recorded and included in the technical documentation. Air flow, 
vacuum and input power shall be determined at appropriate intervals and values shall, 
along with the operational motor lifetime, be included in the technical documentation.”

4.4.2 Durability requirements for lighting

Ina2009consultancystudy154onlighting,itwasclearthatalonglifetimewaspositive
bothforreducingenvironmentalimpactsandfromaconsumercostperspective.There
havealsobeenstudieson‘optimal’lifetimes.155However,theissueoflifetimeextensionis
muchmorecomplicatedforlightingthanforvacuumcleaners.Thisisbecause(i)lighting

150 AEAEnergy&Environment,Work on Preparatory Studies for Ecodesign Requirements of EuPs 
(II) Lot 17 Vacuum Cleaners,2009
151 Itusuallymakessensetoprolongthelifetimeon“inactive”/”passive!products;theyarenotusing
muchenergy,andthusreplacingthemwithmoreenergy-efficientmodelsdoesnotleadtosignificant
energysavings.
152 AEAEnergy&Environment,2019,p.102.
153 Regulation666/2013/EUof8July2013ImplementingDirective2009/125/ECoftheEuropean
ParliamentandoftheCouncilwithRegardtoEcodesignRequirementsforVacuumCleaners,[2013]
OJL192/24.
154 VITOetal.,Lot 19: Domestic Lighting,2009.
155 Richteretal.,2019b.
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isaproductgroupunderrapidtechnologicaldevelopment,whereLEDlightingproducts
haveincreasedmarketsharesignificantlyinthelast10years,and(ii)becausedurability
isaconceptthatactuallyincludesseveraldimensionsinthecaseoflighting.

Wetypicallythinkofthelamplifetimeasthetimebeforealampstopsfunctioning,
butdurabilityhasmoredimensions.156Thelightingqualityintermsoflumen(which
measuresluminousfluxorluminouspower,whichisthemeasureoftheperceived
poweroflight)isalsoimportant.Thelumenoutputofalampdeterioratesduringits
lifetime,butnotequallyforalllamptypes.Thetablebelowoutlinessomelifetime
requirementsforlampsadoptedina2012EcodesignRegulation.157 

Table 12. Durability requirements for lamps adopted in Regulation 1194/2012.

Requirements of EU 
Ecodesign regulations

Directional and LEDs Non-directional lamps (italics for 
lamps excluding CFL and LEDs) 

Lamp survival factor 
at 6,000 hours 

≥ 70 % except LEDs

≥ 90 % LEDs 

≥ 70 % 

≥ 85 % at 75 % of rated average 
lifetime and 2000 hour minimum rated 
lifetime for lamps 

Lumen maintenance’ 
at 6,000 hours

≥ 70 CFLs 

≥ 80 LEDs

≥ 85 % at 75 % of rated average 
lifetime

Number of switching 
cycles before failure

≥ 15,000 if rated lamp life 
≥ 30,000 hours, otherwise 
≥ half the rated lamp life 
expressed in hours

≥ lamp lifetime expressed in hours

≥ 30 000 if lamp starting time > 0.3 s

≥ four times the rated lamp life 
expressed in hours

Premature failure rate 
(maximum number of 
failure products in %)

≤ 5 % at 1 000 h ≤ 2 % at 400 h

≤ 5 % at 200 h

‘Colour rendering’ 
requirements for various 
applications

≥ 80 ≥ 80

Thus,‘durability’isamultidimensionalissueinthecontextoflampsandincludecriteria
likeprematurefailurerateandcolourconsistency.Thelampdurabilityisnotonly
dependentondesignbutalsoonissueslikethenumberofswitchingcycles.

The3previousecodesignregulationsforlampshavenowbeenreplacedbyasingle
regulation;158mostoftherequirementsenteredintoforceinSeptember2021.Italso
includessomedurabilityrequirementsunderitsfunctionalrequirements(Table13).

156 E.g.Narendranetal.,ProjectingLEDproductlifebasedonapplication,inProceedings Volume 
9954, Fifteenth International Conference on Solid State Lighting and LED-based Illumination 
Systems,2016.https://doi.org/10.1117/12.2240464;Richteretal.,2019b.
157 Cf.Regulation1194/2012of12Dec2012ImplementingDirective2009/12/ECoftheEuropean
ParliamentandoftheCouncilwithRegardtoEcodesignRequirementsforDirectionalLamps,Light
EmittingDiodeLampsandRelatedEquipment,[2012]OJL342/1,AnnexII.
158 CommissionRegulation(EU)2019/2020of1October2019layingdownecodesignrequirements
forlightsourcesandseparatecontrolgearspursuanttoDirective2009/125/ECoftheEuropean
ParliamentandoftheCouncilandrepealingCommissionRegulations(EC)No44/2009,(EC)No
245/2009and(EU)No1194/2012.
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Table 13. Functional requirements for light sources according to Commission Regulation 
(EU) 2019/2020.

Colour rendering CRI ≥ 80 (except for HID with Φuse > 4 klm and for light sources intended 
for use in out door applications, industrial applications or other applications 
where lighting standards allow a CRI< 80, when a clear indication to this 
effect is shown on the light source packag ing and in all relevant printed 
and electronic documentation.

Displacement factor (DF, 
cos ϕ1) at power input Pon 
for LED and OLED MLS

No limit at Pon ≤ 5 W,

DF ≥ 0,5 at 5 W < Pon ≤ 10 W,

DF ≥ 0,7 at 10 W < Pon ≤ 25 W,

DF ≥ 0,9 at 25 W 

Lumen maintenance 
factor for LED and OLED

The lumen maintenance factor XLMF% after endurance testing according 
to Annex V shall be at least XLMF,MIN % calculated as follows:

XLMF,MIN% = 100 × e 

where L70 is the declared L70B50 lifetime (in hours)

If the calculated value for XLMF,MIN exceeds 96,0 %, an XLMF,MIN value of 
96,0 % shall be used

Survival factor  
for LED and OLE

Light sources should be operational as specified in row ‘Survival factor 
(for LED and OLED)’ of Annex IV, Table 6, following the endurance 
testing given in Annex V.

Colour consistency for 
LED and OLED light 
sources

Variation of chromaticity coordinates within a six-step MacAdam ellipse 
or less

Flicker for LED and 
OLED MLS

Pst LM ≤ 1,0 at full-load

Stroboscopic effect for 
LED and OLED MLS

SVM ≤ 0,9 at full-load (except for light sources intended for use in 
outdoor applications, industrial applications or other applications where 
lighting standards allow a CRI < 80)

From 1 September 2023: SVM ≤ 0,4 at full-load (except for light sources 
intended for use in outdoor applications, industrial applications or other 
applications where lighting standards allow a CRI < 80)

ThelonglifetimeLEDlampsmakesitimpracticaltesttheminreal-lifeconditions,
anddurabilitytestingwillthereforeneedtomakeuseofsomekindsofstresstests.

ItwouldmakesensetoadoptregulationsonlifespanforlampsonceLEDlampsare
becomingmoremature:whentheenergyefficiencyissohighthatitishardtoimprove
it,thelampscouldbemoredurableinordertosaveresources.Butseveralaspects–
includingtheproblemsintestingthelifespanofproducts,andpotentialimplications
offuturesoftwareinlamps–meansthatitisnotagiventhatthisshouldbepromoted
throughtheEcodesignregulation.Otherpoliciesmaybeusedinstead,forinstance,
inB2Btransactionsandpublicprocurement,longcommercialwarrantiesandservice
contractscouldbeapplied.159

4.4.3 New Ecodesign regulations October 2019

ApartfromtheregulationonlightingproductsfromSeptember2021(above),nine
otherecodesignregulationswereadoptedinOctober2019.Theyincludeanumber
ofconsumerandB2Bproducts,andtheEuropeanCommissionannouncedthatthis

159 Cf.Richteretal.,2019b.
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wasthefirstgenerationofEcodesignpoliciesthatspecificallytookcirculareconomy
perspectivesintoaccountinamoresystematicway.160Mostoftheseregulationshave
variouscriteriathatrelatetolifetimeandrepairs,invariousways.Inthetablebelowwe
provideexampleof‘typical‘criteriathatarerelatedtodurability/lifespan/repairability/
upgradeability;formoredetailsonthesecriteriaforeachproductgroup,seeAnnexIV.

Table 14. List of products under the new EU Ecodesign Regulations161 and some examples 
of criteria applied relevant to the circular economy.

Product groups Examples of criteria applied

Refrigerators, electronic 
displays, washing machines, 
washer-dryers dishwashers, 
refrigerating appliances 
with a direct sales function, 
welding equipment

Spare parts: 

• Making key spare parts available for all repairers

• Maximum delivery time for spare parts

• Replacing spare parts possible with commonly available tools

• Obligation to provide information on e.g. a) access to 
professional repair, ordering spare parts, minimum duration 
of producer guarantee, and minimum period under which key 
spare parts are available

• Information on (some of) the above should be publicly available

Information:

• Making repair and maintenance information available to qualified 
repairers

• Information on availability of software and firmware updates 
(for some products groups)

• Making software updates available for a minimum number of 
years, at no, or limited, cost

Dismantling:

• Product design: dismantling of key components and materials 
should be possible with commonly available tools

Generally,thecriteriaaddressthe‘repairability’issuesrelatedtoproducts,ratherthan
the‘lifespan’perse.Andtypically,thedirectcriteriaondesignrelateto1)designfor
dismantling(keycomponents)and2)designthatallowsdismantling/repairwithcom-
monlyavailabletools.Thus,itisrarethatproductlifespanisregulateddirectly,e.g.
withaminimumlifetimeexpressedine.g.hours.

160 Cf.EuropeanCommission,The new ecodesign measures explained,2019.https://ec.europa.eu/
commission/presscorner/detail/en/QANDA_19_5889
161 Ibid.

https://ec.europa.eu/commission/presscorner/detail/en/QANDA_19_5889
https://ec.europa.eu/commission/presscorner/detail/en/QANDA_19_5889
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4.4.4 Proposed ecodesign standards for batteries

AconsultancyreportwithproposedecodesignrequirementswerepublishedinAugust
2019.162Amongproposedecodesignrequirementswere:1)minimumbatterypack/system
lifetimerequirements,includingminimumbatterypack/systemwarrantyperproduct;
2)requirementsforbatterymanagementsystemswithpartiallyopendata(e.g.inorder
toreducerepaircostsandsupportremanufacturing),and;3)requirementsforproviding
informationaboutbatteriesandcells(inordertosupportrepair,reuse,remanufacturing,
repurposingandrecyclingofbatteries).

TheCommissionrecentlylaunchedaproposalforaBatteryRegulation,notunderthe
EcodesignDirectivebutasanindependentRegulationonbatteries.163Theproposal
discussesthepotentialtosetrequirementssuchas:

• Informationrequirementsonperformanceanddurability.

• Minimumperformanceanddurabilityrequirementsforcertainbatteriesas
aconditionforplacementonthemarket.

• Howtopromoteandclassifyrepurposedbatteries.

• Requirementsthatmanufacturersshalldesignappliances,inwhichportable
batteriesareincorporated,insuchawaythatwastebatteriescanbereadily
removedandreplacedbytheend-userorbyindependentoperators.

162 VITOetal.,Preparatory Study on Ecodesign and Energy Labelling of rechargeable electrochemical 
batteries with internal storage,2019.
163 COM(2020)798/3,ProposalforaRegulationoftheEuropeanParliamentandoftheCouncil
concerningbatteriesandwastebatteries,repealingDirective2006/66/ECandamendingRegulation(EU)
No2019/1020.TheRegulationwouldrepealDirective2006/66/EConbatteriesandaccumulatorsand
wastebatteriesandaccumulators.
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5 Product policy conflicts in the 
circular economy

Thischapterprovidesabriefoverviewofconflictingproductpoliciesinthecontext
ofthecirculareconomy.

5.1 Policy synergies and policy ‘conflicts’ in the area of 
product policy

TheproductpolicymixintheEUisgrowing,duetonewpoliciesadoptedatboththeEU
andnationallevels.Thiscanbeconsideredpositivefromasustainabilityperspective,
asitprovidesmoreincentivesforsustainableproducts.Butthesheercomplexityofthe
policymixmeansthatweneedtocarefullyconsidertheinteractionofpolicies.

Table 15. The variety of policies addressing several aspects of products.164 

Environmental 
aspect

Examples of European Union laws 
and policies

Examples of Member 
State policies

Chemical and 
material content

Horizontal legislation (e.g. REACH)

Rules related to conflict minerals use 
and traceability

Sector oriented laws on chemical 
restrictions (e.g. packaging, 
electronics, toys)

EU Ecolabel

Green public procurement (GPP) 
criteria for e.g., chemicals and 
conflict minerals in goods, or 
procuring bio-based products

Ecolabels

Taxes on chemicals

Collection and 
recycling of waste 
products

General rules and guidelines (e.g., 
Waste Framework Directive)

Sector oriented EPR laws (e.g. WEEE 
Directive; Waste and Packaging 
Waste Directive)

Waste related taxes

Infrastructure for re-use & recycling

Re-use parks/supporting shops for 
re-used products/repair activities

Mandatory re-use obligations for 
white goods (Spain)

Energy efficiency Mandatory energy performance 
regulations (set under the Ecodesign 
Directive)

Mandatory energy labelling (set under 
the Energy Labelling Directive)

Energy performance requirements for 
buildings

Voluntary labelling (EU Ecolabel)

Green public procurement criteria

The use of life cycle costing (LCC) 
GPP

Promoting energy efficient products 
through public procurement

LEED and other certification 
schemes for buildings

Ecolabels

164 Dalhammaretal.,EcodesignandtheCircularEconomy:ConflictingPoliciesinEurope,in
EcoDesign and Sustainability: Products, Services, and Business Models,2020b.
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Environmental 
aspect

Examples of European Union laws 
and policies

Examples of Member 
State policies

Durability, lifetime, 
resource savings, 
and repairability

Direct incentives:

Mandatory lifetime requirements set 
under the Ecodesign Directive for 
vacuum cleaners & lighting products

Mandatory regulations under the 
Ecodesign Directive supporting 
disassembly & repairs (several 
product groups)

Proposal: providing information about 
expected lifetime to consumers through 
mandatory information scheme

Voluntary agreements under the 
Ecodesign directive, e.g. for imaging 
equipment (e.g. duplex printing as 
standard)

Indirect incentives:

Minimum rules on consumer 
guarantees

Development of standards for e.g. 
durability, remanufacturing, re-use 
among European Standardization 
bodies

Direct incentives:

Banning planned obsolescence 
(France)

National/regional ecolabels 
sometimes include criteria related 
to product maintenance, and 
access to repairs and spareparts; 
and quality testing etc.

Modulated fees in EPR

Indirect incentives:

Incentivizing the provision of spare 
parts (France)

National rules on longer consumer 
guarantees and/or changed rules 
for burden of proof is transferred 
from seller to consumer (several EU 
Member States)

Right-to-repair laws (US)

Lower VAT on repair services (e.g. 
Sweden)

Public procurement of 
remanufactured furniture and 
computers (e.g. Sweden)

Clearlysomepolicieshave‘synergistic’effects,i.e.theyworkwelltogether.Butthere
isanincreasingrecognitionthatsomepoliciesmaybeinconflictwitheachother,and
inliteraturethereisanincreasingnumberofexamplesofsuchconflicts(seetable16
andchapter5.6).Thus,issuesrelatedto‘policycoordination’,‘policyintegration’and
‘policyharmonization’areofincreasingimportance.
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Table 16. Definition of policy concepts.165

Legal/policy 
harmonization

The process of creating common standards among countries or 
regions.

Harmonization aims to 1) create consistency of laws, regulations, 
standards and practices, so that the same rules will apply to 
businesses; and 2) reduce compliance and regulatory burdens 
for businesses operating nationally or transnationally.

Positive harmonization  
(in the EU)

National laws and policies are replaced by common EU rules and 
policies.

Negative harmonization, 
e.g. in the EU and related 
to the WTO agreements

National laws and policies are not allowed as they are in conflict with 
EU rules or international agreements

Coordination of laws and 
policies

While harmonization aims to create common standards, coordination 
rather accepts that there are different rules or policies, and instead 
aim to make these interact as smoothly as possible.

Policy integration This concept has many different understandings. We define it as 
the process of identifying and addressing synergies and trade-offs 
between various public policies. 

Regulatory overlap Different laws regulate the same issues (e.g. the same type of product 
or the same life cycle phase in the product life cycle); it can also be 
that different legal fields (e.g. environmental law vs. corporate law) 
regulate the same issue. The laws can be in conflict or contradict 
each other, or work in synergy and complement each other.

Conflicting objectives Different laws and policies have conflicting aims.

Conflicting rules and 
procedures

The aims of different laws and policies may not conflict, but the rules 
will conflict in practice. For instance, while one law may promote 
recycling, other rules on levels of chemicals in products may mean 
that producers do not want to make use of recycled materials in their 
products as they fear being in breach on these rules.

Sequential issues The sequencing may matter and influence whether rules are com-
plementary or conflicting. For instance, rules that restrict chemicals in 
products will improve future recycling, as it improves both recycling 
processes and the health and safety of the recycling environment. 
However, in the short-term stringent rules on chemicals may mean 
that producers do not want to make use of recycled materials in their 
products as they fear being in breach on these rules; this undermines 
the economic case for recycling.

Regardingharmonization,wewillcomebacktothisissueinchapter8,asaneffective
policymixforlongerlifetimesandrepairsentailsbotha)policiesthatmustbeharmo-
nizedattheEUlevel,andb)nationalpolicies.

165 Ibid.
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5.2  Examples of conflicts

ThereisanincreasingnumberofstudiesthatlookatpolicyconflictsintheCircular
Economy.166

Conflictscanemergeatseverallevels/scales:

• The Circular Economy and policies outside the environmental area:Policy
objectivesinthecirculareconomycanbeinconflictwithvariousrules.For
instance,currentEUconsumerlawdoesnotprimarilypromoterepairasaway
toredressfaultyproducts;insteadproducersandconsumeroftenopttoreplace
themwithnewproducts.167Likewise,intellectualpropertyrulescanbeusedby
manufacturerstoinhibitconsumers’optionsforrepairingtheirproducts.168

• Conflict between the EU regulatory frameworks for products, waste and 
chemicals:Thereisaninherentconflictbetweenthesepolicies,asnotedbythe
Commission169andacademics.170Themostcrucialoneconcernstheconflict
betweenthepolicyobjectivetoincreaserecyclinglevelsandtheobjectivefor
toxic-freematerialstreams,whichinturnhinderstheuseofrecycledmaterial
inproducts.Insomecases,compromisescanbemade,butinsomecases,we
mayneedtomakematerialstreams“purer”beforewecanrecyclematerials.

• Trade-offs between environmental objectives when applying specific 
 policies:Sometimestrade-offsareinevitablewhenapplyingpolicyinstruments.
Forinstance,buyingreconditionedfurniturecanbeagooddealforthepublic
sectorasthepriceismuchlowerthanfornewfurniture,andprocuringrecon-
ditionedfurniturecanalsosavealotofresourcescomparedtoprocuringnew
ones.However,procuringreconditionedfurniturehasproventobefarfrom
straightforwardinpractice.Afirstproblemisthatreconditionedfurnituremaybe
goodfortheenvironment,butpurchasingthemmaymeanthatothersustainability
criteriamayhavetobecompromised.171Thisisbecausethepublicsectorhas
alotofcriteriathatrelatetoe.g.chemicalcontentandsustainablesourcingof
rawmaterials(e.g.FSCcertifiedwood).Theserequirementscanbeputonnew
furnitureastherelevantinformationtoprovecompliancewithsuchcriteriais
usuallyavailable.Thisistypicallynotthecaseforolder,reconditionedfurniture,
andthuspurchasingsuchfurniturerequiresthatothercriteriaarecompromised.

166 Dalhammaretal.,2020b;TechnopolisGroup,2016.
167 Maitre-EkernandDalhammar,2019.InDir.2019/771,theEUhaschosentoaddressthisissue
throughprovisionthatallowsaconsumertorequirerepairsoffaultyproductsevenwhensellers
wouldliketoreplaceitwithanewproduct.But,theconsumercanstillchoosetheoptionofgetting
anewproduct.
168 Svensson-Hoglundetal.,2021.
169 COM(2018)32final.
170 WagnerandSchlummer,Legacyadditivesinacirculareconomyofplastics:Currentdilemma,
policyanalysis,andemergingcountermeasures,Resources, Conservation and Recycling,vol.158
(2020),104800;Sevelius,Ökad plaståtervinningvs giftfria materialflöden – En analys av ändringen 
av POPs-förordningen,2019;Kristoffersson,Effekter av den svenska skatten på kemikalier i viss 
elektronik,2019;Dalhammaretal.,2020b;Alarantaetal.,HowtoReachaSafeCircularEconomy?
–PerspectivesonReconcilingtheWaste,ProductandChemicalsRegulation,Journal of Environ mental 
Law,2020.doi:https://doi.org/10.1093/jel/eqaa016
171 Öhgren,Upphandling av rekonditionerade kontorsmöbler – En strategi för att stärka utvecklingen 
mot en cirkulärekonomi,2017.
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Analternativesolutionistodesignaprocurementprocessthatsetstwocontracts:
onefornewfurnitureandoneforremanufacturedfurniture.Thisishowever
administrativelycomplex,andthusshowstheimportanceofflexibilityand
innovationinprocurementprocessestoallowinnovativesolutions.

• Circular economy policies may be context-dependent:Sometimes,the
“optimal”policystandarddependonthecontext,aswillbediscussedalsoin
thenextchapter.Forinstance,itmakesmoresensetopromotedurableproducts
for“mature”technologies,asthetrade-offbetweenlongerlifetimes(whichsaves
resources)andenergy/climateobjectives(switchingearliertonewerproducts
thatismoreenergy-efficient)isthenquitesmall.Further,itmaymakemore
sensetopromoteresource-relatedobjectivesinacountrywithahighshareof
renewablesintheelectricitymix(e.g.Norway),butmorerelevanttopromote
climate-relatedobjectivesinacountrywheretheelectricitymixismainly
fossil-based(e.g.Poland)(seealsonextchapter).

• Sub-optimization problems and dynamic elements: The traditional idea of 
themainenvironmentalimpactsofaproductorabuildingmayleadtosub-
optimizationifcertainconditionschange.Onewell-knownexampleconcerns
embodiedcarboninbuildings.172 In the building life cycle embodied carbon 
isthecarbondioxideequivalent(CO2e)orgreenhousegas(GHG)emissions
associatedwiththenon-operationalphaseoftheproject,eg:extraction,manu-
facture,transportation,assembly,maintenance,replacement,deconstruction,
disposalandendoflifeaspectsofthematerialsandsystemsthatmakeupa
building.Aswebuildincreasinglyenergyefficientbuildings,andmakeuseof
morerenewableenergy,theproportionofthebuilding’slifecyclecarbonthat
comesfromtheembodiedcarbonbecomesmoresignificant.Thus,optimizing
energyuseintheoperationalphasemaynolongerbethemostviablestrategyto
savecarbon,andweneedtoswitchfocustoembodiedcarbon.Wehaveseen
thesamedevelopmentsrelatedtotheEcodesignDirective:10yearsago,the
commonwisdomwasthat‘energyintheusephase’hadthehighestenviron-
mentalimpactforvirtuallyallproductgroups.Today,wecanseehowthis
perceptionhaschangede.g.inthecaseofconsumerelectronics.Fromapolicy-
makingperspective,itisimportanttoconsiderdynamicissues:LCAmethod-
ologies,andCBAs,tendtobeusedinaquite‘static’way,andoftentheresults
areconsideredtobe‘truths’.Butasthemarketreactstochangesinducede.g.
bypoliciesandconsumerculture,itisimportantthatweapplyadynamic
perspectivealsoinpolicymaking.

Moreinformationaboutlifecycleimpactsandpotentialtrade-offsareprovidedinthe
nextchapter.

172 GiddingsandLomas,Whyweneedembodiedcarbonregulationnow,Architect’s Journal,2020.
https://www.architectsjournal.co.uk/news/opinion/%E2%80%8Bwhy-we-need-embodied-carbon-
regulation-now;Wretlind,Embodied Carbon in Buildings – Investigating drivers and barriers for the 
Swedish construction industry to address Embodied Carbon, and necessary policy support as deemed 
by the industry,2015.

https://www.architectsjournal.co.uk/news/opinion/%E2%80%8Bwhy-we-need-embodied-carbon-regulation-now
https://www.architectsjournal.co.uk/news/opinion/%E2%80%8Bwhy-we-need-embodied-carbon-regulation-now


61

6 Prolonging the lifetime of 
products: environmental impacts 
and trade-offs

Thischaptergivesanoverviewofenvironmentalbenefitsandtrade-offswithprolonging
thelifetimeofproducts.

6.1 Prolonging lifetime of products

Whenproductsreachtheendoftheirlifetime,theyaremostoftenreplacedwithnew
productsthatrequirematerialsandenergytoproduce.Extendingthelifetimeofproducts
reducestherateatwhichproductsmustbereplaced,slowingdownmaterialandproduct
cyclesandpotentiallyresultingindecreasedenergyandmaterialconsumption.This
decreasedimpactpotentialishighlydependentonkeyfactorsrelatedtotheproduct
itself,productdevelopmentovertime,consumerbehaviourandlifetimeextension
strategiesapplied.

6.1.1 Assessment of environmental impacts

Lifecycleassessments(LCAs)areoftenusedtoanalysethepotentialbenefitsand
negativeenvironmentalimpactsfromproducts.InmanyLCAs,however,lifetimeis
treatedasastaticvariable.Evenwhensensitivityanalysesareapplied,oftentheassump-
tionsofashorterlifetimearethataproductwouldbereplacedwithanidenticalproduct,
inwhichcaselongerproductslifetimesarealwaysfoundtobepreferred.However,such
LCAsfailtoconsiderproductdevelopmentsandotherimportantfactorsthatcanaffect
thisquestionsignificantly.173 

Theimpactsofdurabilityandprolongingproductlifetimesshouldbeassessedthrough
scenariosthatconsiderkeyvariables.174Keyvariablesofsuchscenariosinclude:

• assumptionsabouttheproduct(e.g.averagelifetimeorusageduration,energy
efficiency)

• assumptionsabouttheusestage(e.g.intensityofuse,otherconsumerbehaviours)

• thesystemboundaries(i.e.whatisincludedwiththeproductitself,e.g.drying
aswellaswashing),andoverlapsbetweenproductsystems(e.g.clothes,
detergents,washingmachines)

• whichimpactsareconsidered(e.g.climateimpacts,resourcedepletion,toxicity,
etc.)

173 Richter,Towards a Circular Economy with Environmental Product Policy: Considering dynamics 
in closing and slowing material loops for lighting products,2019.
174 ArdenteandMathieux,Environmentalassessmentofthedurabilityofenergy-usingproducts:
Methodandapplication.Journal of Cleaner Production,vol.74(2014),62–73;Boldoczkietal.,
Theenvironmentalimpactsofpreparationforreuse:AcasestudyofWEEEreuseinGermany.
Journal of Cleaner Production,vol.252(2020),119736;ProskeandFinkbeiner,Obsolescencein
LCA–methodologicalchallengesandsolutionapproaches.The International Journal of Life Cycle 
Assessment,vol.25(2020),495–507.



62

• whichproductimprovementsareconsidered(e.g.onlyenergy,oralsoimproved
materials?)

• therateofproductimprovements(thisalsoinfluenceshowlongtheresultsare
valid)

• thelifeextensionstrategyapplied(e.g.durability,smallrepair,etc.)

Whilethevariablesconsideredapplytoanyproduct,assessmentsthemselvesconsider
thevariablesfordifferentproductsandincludesensitivityanalysisonlesscertain
variables(e.g.thoserelatedtoproductdevelopments).Inaddition,itisalsonecessary
toconsiderthecontextinwhichtheproductisused.175

6.1.2 Prolonging lifetimes for different types of products

Forsomeproducts,thebenefitsofprolonginglifetimesareclear.Prolonginglifetimes
isgenerallypreferredfornon-energyusingproductswithhighextractionandproduc-
tionstageimpactscomparedtootherlifecyclestages.However,forsomeproducts,
particularlyenergy-usingproductswithhighimpactsintheusestage,prolonginglife-
times(i.e.prolongingtheusestage)cancomewithtrade-offs.WhilemuchofLCA
researchinvestigateswhetheralongerlifetimeresultsinlessenvironmentalimpacts,
someLCAresearchseektofindtheoptimallifetimebyidentifying“thetimewhenthe
environmentalimpactsthatarisefromusingaproductequaltheembeddedimpactsof
a(moreenergyefficient)replacementproduct.”176 The optimallifetimeofaproduct
canbedifficulttodetermineinpractice,asthiscanbesubjectnotonlytothevariables
outlinedabove,butalsotoconsumerfactorsandlargermarkettrends.

ThefollowingsectionsgiveanoverviewofLCAresearchofassumedlifetimes,the
impactoflongerlifetimes,andconsiderationsofoptimallifetimesfordifferentcase
productsfoundinliterature.ManyproductshavebeenmodelledbyLCAresearchfor
manyyearsresultinginamultitudeofstudies.Thisoverviewgivesprioritytostudies
that1)bestadheretoincorporatingthevariablesoutlinedabove,2)aremorerecentand
considerthelatestproductdevelopments,and3)presentakeylessonforconsideration
oflongerproductlifetimes.

Refrigerators

AstudybyWangetal.ofconsumerdurablesuse,foundthatrefrigeratorsin2005were
usedonaveragefor14years.177AJapanesestudy178ofoptimallifetimesinthecontextof
moreenergyefficientreplacementproducts,indicatedanoptimallifetimeof8–10years,
evenifthereplacementproductwas100litreslarger.However,withproductdevelopments
maturing,Bakkeretal.179showed,withUKdata,thattheoptimallifetimesofrefrigerators
boughtin2001was10yearsbutrefrigeratorsboughtin2011was20years,asimproving
energyefficiencyofthebaseproductsalsomattered,aswellastheanticipatedfuture
improvements;i.e.thelowerexpectedenergyefficiencyinthefuture,themorethe
lifetimematters.

175 Richter,2019.
176 Bakkeratal.,2014.
177 Wangetal.,2013.
178 Tasakietal.,Assessingthereplacementofelectricalhomeappliancesfortheenvironment:Anaid
toconsumerdecisionmaking.Journal of Industrial Ecology,vol.17(2013),290–298.
179 Bakkeretal.,2014.
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Inconsideringlongerproductlifetimes,moredurableproductsmayalsoentailadditional
materialsinthedesign.Forexample,astudyofdurableversusstandardrefrigerator
scenarios180assumeda10%increaseincoppercontentforamoredurablecoolingsystem
inalongerliferefrigerator.Thatstudyfoundthatreplacingarefrigeratorwitha10%
moreenergyefficientmodelwaspreferabletoadurablemodelformostenvironmental
impactsconsidered,withtheexceptionofimpactsstemmingfromtheproductionor
end-of-lifephase.Theseimpacts,whichincludeozonedepletion,humantoxicity,fresh-
waterecotoxicity,andmineral,fossilandrenewableresourcedepletion,werealways
lesswiththedurablemodel.

Inastudycomparingscenariosofrecyclingversusreusingrefrigerators,Baxter181 
foundthattheoptimallifetimeisalsohighlydependentontheelectricitymixwhere
therefrigeratorisused.IntheEUaverageelectricitymix,recyclingwaspreferredfor
mostenvironmentalindicatorsaround7yearswhileintheNorwegianelectricitymix
themodellingshowedthatreuseand/orremanufacturingarepreferredwithoptimal
lifetimesextendingbeyond20years.

Electric Ovens

Astudylookingatdurabilityofovensusedabaselinelifetimeof10yearscompared
todurableoptionof15years,consideringdifferentproductmodelsfromliteratureand
producerdata.182Thefindingsindicatethatformostenergyandclimateimpactsan
energy-efficiencyimprovementofaround15%wassufficientforthestandardproduct
(i.e.10years)tobepreferredoverthedurableproduct(i.e.15years)andthatthisrate
ofenergyefficiencyimprovementcouldbeexpectedbymovingoneenergyclass(e.g.
BtoC)forovens.Thestudyalsofoundthatfortheimpactcategorieswhosesignificant
contributioncomesfromtheproductionandendoflifephase(i.e.humantoxicity,fresh-
waterecotoxicity;mineral,fossilandrenewableresourcedepletion),the“durable”
optionperformsbetterthanthe“standard”option,evenifthereareimprovementsin
theenergyefficiency.

Lastly,thestudyofovensfoundthatwhendatafromtheproducerwasused,ratherthan
datafromliterature,the“durable”optionhadlowerenvironmentalimpactsinmore(ten)
impactcategories.Thestudyfoundthattheliteratureassumedhigherenergyefficiencies
forproductsthantheproducerdata.Thishighlightstheimportanceofdataandassump-
tionsaboutenergyefficiencyofproducts.

Washing Machines

TheaveragelifetimeforwashingmachinesintheEUecodesignpreparatorystudiesto
be12.5years.183Theusephaseofawashingmachineisthemostsignificantcontributor
toenvironmentalimpactssuchascumulativeenergydemand(~80%),globalwarming
potential(84%),andwateruse,whileimpactcategoriesdependentonresourcedepletion

180 Boulosetal.,2015.
181 Baxter,Systematicenvironmentalassessmentofend-of-lifepathwaysfordomesticrefrigerators.
Journal of Cleaner Production,vol.208(2019),612–620.
182 Iraldoetal.,Isproductdurabilitybetterforenvironmentandforeconomicefficiency?A
comparativeassessmentapplyingLCAandLCCtotwoenergy-intensiveproducts.Journal of 
Cleaner Production,vol.140(2017),1353–1364.
183 Tecchioetal.,Understandinglifetimesandfailuremodesofdefectivewashingmachinesand
dishwashers.Journal of Cleaner Production,vol.215(2019),1112–1122.
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(i.e.abioticdepletionofelements)occurmainlyintheproductionphase.184Improvements
inefficiency(forinstance,sensortechnology)alsomeanthereisaslightshiftofenviron-
mentalimpactsfromtheusestagetowardstheproductionphaseisoccurringovertime.

AWRAPstudy185investigatedreplacingwashingmachinesversusextendinglifetime
throughrepair/refurbishment.Thestudyfoundrefurbishmentwasenvironmentalbenefi-
cial(withtheexceptionofwateruse)inhalfofthescenariosexamined.Thebenefitsof
upgradingdependedontheenergyratingoftheupgrade,andthereportfoundbenefitsif
replacingnewwiththemostenergy-efficientproductonthemarket,butnotifreplacing
withlowerratedenergy-efficientmodels.Thereportalsofoundaneedtolookatmore
particularusescenariosasthesearebasedonscenariosinliteratureratherthanactual
userdata,whichisoftenthecase(i.e.useofstylizeduserpatternsareoftenusedin
absenceofrealuserdatathoughthismaychangewithincreasingmarketpenetrationof
connecteddevicesthatcanreportuserpatterns).Realuserdatacanalsoaddressissues
withassumptionsaboutusepatternsforenergy-efficientproducts(i.e.itisoftenassumed
theywillbeusedin“eco-modes”,andreal-lifeusagedeviatessignificantlyfromthese
assumptions.186Lastly,thereportsuggestedthattrade-offs(e.g.wateruseversusother
environmentalimpacts)shouldalsobeconsideredwithinthelocalcontext.

AstudybyDevoldereetal.,whichsuggestedlongerlifetimesandreuseismoreappro-
priateforhigherendandmoreefficientmachinesandnotrecommendedforlower
qualityandlessefficientmodels.187ThisisconfirmedbyO’Connell,etal.intheir
study188 of longer lifetimes and reuse of washing machines in Ireland and a similar 
studyinGermany.189Bothstudiesrecommendedre-useofall‘A’and‘B’ratedwashing
machineswouldbethemoresustainablestrategy.TheO’Connellstudyalsofoundthat
inthecontextoflowintensityofuse(i.e.usedinasummerhouse),useofrefurbished
‘C’ratedrefurbishedwashingmachinescouldalsoberecommendedforenvironmental
benefits,particularlyinthecontextofdecarbonizingelectricityduetoenergypolicies
inIreland.

ArdenteandMathieux190analysewhetheritisenvironmentallybeneficialtoextend
theaveragelifetimeofawashingmachine(assumedtobe11.4years)throughrepair
by1to4years.Inordertobetterunderstandtrade-offsbetweenimpacts,theyfocused
onmodellingglobalwarmingpotential(generallydominatedbyenergy-use,inthe
usestageforwashingmachines),abioticdepletionpotential(generallydominatedby
manufacturing)andterrestrialecotoxicity(generallyinfluencedbybothstages)They
foundthattheextensionofthelifetimeofthewashingmachineconsideredby4years
reducedthelife-cycleglobalwarmingimpactsby3%,comparedtothereplacement
oftheoldproductwitha10%moreefficientone.Theresultswerelargerforabiotic
depletion(upto25%less,independentoftheassumptionsaboutthereplacementproduct

184 Stammingeretal.,2018.
185 WRAP,Environmental life cycle assessment (LCA) study of replacement and refurbishment options 
for domestic washing machines,2010.
186 Sivitosetal.,Don’tjustpressthebutton!–Whyappliancesettingsincreasinglymatterforefficiency
deliveryandrulemaking,inECEEE Summer Study Proceedings,2015.
187 Devoldereetal.,Theeco-efficiencyofreusecentrescriticallyexplored-thewashingmachinecase.
International Journal of Sustainable Manufacturing,vol.1(2009),265–285.
188 O’Connelletal.,Evaluatingthesustainabilitypotentialofawhitegoodsrefurbishmentprogram.
Sustainability Science,vol.8(2013),529–541.
189 Boldoczkietal.,2020.
190 ArdenteandMathieux,2014.
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efficiency),indicatingthatimpactsthatgenerallyrelatetomanufacturingstagesalways
decreasewithlifetimeextension.

However,likeLCAstudiesofotherproductgroups,ArdenteandMathieuxconcludedthat
thebenefitsoflongerlifetimesforproductslikewashingmachinesarevariablefordif-
ferentimpactcategories,theimpactsofextensionstrategy(e.g.repair),andtheefficiency
ofthereplacementproduct.Schmitzetal.alsonotethetrendofconsumersbuyinglarger
capacitywashingmachineswhilestillwashingthesameamountoflaundry,whichcan
alsoinfluenceassumptionsabouttheactualefficiencybenefitsofreplacement.191Bakker
andSchuit192recommendthatawashingmachineshouldbeusedatleast10yearsbefore
replacementandthatthenewmodelshouldhaveasignificantlyhigherenergyefficiency
thantheoldmodel(atleast15–20%moreefficient–referringtotheArdenteandMathieux
study,againtheexact“break-even”pointdependsalsoonadditionalfactorssuchashow
muchtimetheoriginalhasbeeninuse,assumptionsaboutusescenarios,etc.).

Vacuum cleaners 

DurabilitycriteriaintheEuropeanEcodesignDirectiverequiresthemotortohavea
minimumoperationallifetimeof500hours,andthehosetohaveaminimumdurability
of40,000oscillations.193Thistranslatestoalifetimeofatleast5years(assuming2hours
ofvacuumcleaningperweek(withlighttointenseusescenariosvaryingbetween
15minutes/weekto4hours/week)194.

AstudybyBobbaetal.195foundthatextendingthelifetimeofavacuumcleanerhas
someenvironmentalbenefitsevenwithdevelopmentofmoreenergyefficientproducts.
Forexample,intheextensionofthelifetimeofavacuumby100hours(roughly2years)
savedaround1.7%oftheglobalwarmingimpactcomparedtothereplacementofa
15%moreefficientvacuum.Replacementratherthanlifetimeextensiononlymade
senseforglobalwarmingimpactswhenthereplacementwasatleast25%moreenergy
efficient,andthisscenariostillresultedinincreasednon-climateimpactslikeabiotic
depletionandhumantoxicity.Lastly,thestudyrevealedbenefitstolessintenserepairs
(comparedtohighintenserepairs)inprolonginglifewerepreferableforincreasedenviron-
mentalbenefits,highlightingadditionalbenefitstosimplerrepairandmaintenancefor
lifetimeextension.

Intheirstudyofvacuumcleanersandnineothersmallhouseholdelectricalappliances,
Boveaetal.196,assumeda7-yearlifetimeforvacuumsandcomparedthistoextended
lifetimethroughrepairandearlyreplacementscenarios.Thestudyfoundthattheyear
ofreplacementofsmallhouseholdappliancesgenerallyaffectedtheenvironmental
impactmorethanrepairdid.

191 Schmitzetal.,LargeWashingMachinesAreNotUsedEfficientlyinEurope.Tenside Surfactants 
Detergents,vol.53(2016),227–234.
192 BakkerandSchuit,2017.
193 Maitre-EkernandDalhammar,2016.
194 Bobbaetal.,Technical support for Environmental Footprinting, material efficiency in product 
policy and the European Platform on LCA – Durability assessment of vacuum cleaners,2015.
195 Bobbaetal.,Environmentalandeconomicassessmentofdurabilityofenergy-usingproducts:
Methodandapplicationtoacase-studyvacuumcleaner.Journal of Cleaner Production,vol.137(2016),
762–776.
196 Boveaetal.,Variablesthataffecttheenvironmentalperformanceofsmallelectricalandelectronic
equipment.Methodologyandcasestudy.Journal of Cleaner Production,vol.203(2018),1067–1084.
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Lighting products

PreviousLCAresearchforlightingproductshasfoundthatlongerlifetimesdecrease
overallenvironmentalimpactsfromLEDlightingproducts.197However,theseLCAs
didnotconsidertheimprovingefficacyofLEDlightingproductsandcompareLEDs
toLEDsandproductdevelopments.

Richteretal.198useanLCAapproachtomodeltheimpactsoflongerandshorterlife-
timesforLEDs.Thefindingsaresimilartootherproductswithmostimpactsinthe
usestageinanEUcontext(e.g.washingmachines,ovens,refrigerators,etc.),i.e.that
longerlifetimesarebetterforsomeimpactsrelatedtoproduct(e.g.terrestrialecotoxicity,
humantoxicityandmetaldepletion)whileworseforotherimpactsconsideringthe
improvingenergy-efficiencyofreplacementproducts.However,thestudyalsoinves-
tigatedothercontextualfactorsthatcaninfluencetrade-offs,includingtheelectricity
contextused.ThestudyfoundthatinthecontextofNorwegianelectricity,longerlife-
timeswerepreferredforallbutwater,ionizingradiation,andlanduseimpacts.This
wassimilartoSwedishcontext,butwithtrade-offsintwoadditionalimpactcategories
(ozonedepletionandterrestrialecotoxicity).

Figure 4. Comparison of environmental impacts of 3 replacement options (original lamp 
replaced after 5000 h of use) relative to no replacement (i.e. base case the dotted line) in 
the context of Swedish average electricity mix. The scenarios considered 800 lumen lamps 
with the original 12.5 w LED from 2012 and possible replacements in 2017: an 8.5w with 
a 10000h lifetime (replacement 1), a 9.5w lamp with a 25000h lifetime (replacement 2) and 
an 11w lamp with a 25000h lifetime. While each lamp was similar in function (e.g. white 
light for household, non-dimming), each had a slightly different material composition that 
was also captured in the LCA. 

197 Casamayoretal.,ExtendingthelifespanofLED-lightingproducts.Architectural Engineering 
and Design Management,vol.11(2015),105–122;Tähkämö,Life cycle assessment of light sources–
Case studies and review of the analyses,2013.
198 Richteretal.,2019a
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Finally,thestudyalsoexploredtheuseofnormalization(i.e.weightedenvironmental
impacts,i.e.givingmoreweightosomethanothersbasedonapanelofexperts)which
suggestedthatintheSwedishcontext,longerlifetimeswerepreferableforallimpact
categoriesexceptionizingradiation.

Laptops

Bakkeretal.199assumeanaveragelifetimeofalaptopof4yearsbasedontheirLCAfind
thisshouldbeatleast7years(andpreferablymore).AnLCAstudybyPrakashetal.200 
showsthatextendingthelifetimeofmodernlaptopsistherecommendedstrategyfrom
anenvironmentalperspectivebecausetheproductionphaseaccountsforthemajority
(56%)oftheglobalwarmingimpacts–significantlymorethantheusephase.Even
assuminganenergyefficiencyimprovementof20%betweenlaptopgenerations,the
amortizationperiodsarebetween17and44years,dependinguponthedataassump-
tionsforproduction.

Reusestrategiesforlaptopshavebeenfoundtohavesignificantenvironmentalbenefits.201 
Andréetal.,2019findthatthisistrueevenifthereuseperiodisshort.Theyalsofindthat
reuseisimportant,particularlyforcriticalrawmaterialsthatarecurrentlynotrecycled
backintoproducts.Moreover,thestudyfindsthatreuseactivitiescanalsoleadto
increasedcollectionandrecyclingatendoflife.202LCAstudieshighlighttheproduction
ofprintedcircuitboards,andinparticularintegratedcircuits,asahotspotforenviron-
mentalburdens,203sorepairandrefurbishingstrategiesthatkeepthiscomponentintact
canalsobeassumedtobebeneficial.

Smartphones

Smartphonesaretypicallyusedfor2years(roughlyequivalenttothelifetimeofthe
battery)andarereplacedduetodeterioratingperformance,lackofsoftwaresupport
andinabilitytorepairorchangethebattery,butareoftenstilltechnicallyfunctionalor
repairable.204LCAsforsmartphonestypicallyassume3yearsforthelifetime.205 The 
productionstageaccountsfor70%(±12%)ofthegreenhousegasemissionsinthe
lifecyclethemajorityofotherenvironmentalimpactsarealsohighestintheproduction
stage,sousingsmartphonelongerwoulddecreaseenvironmentalimpacts.206 

199 Bakkeretal.,2014.
200 Prakashetal.,Timely replacement of a notebook under consideration of environmental aspects,2012.
201 Boldoczkietal.,2020.
202 Andréetal.,Resourceandenvironmentalimpactsofusingsecond-handlaptopcomputers:Acase
studyofcommercialreuse.Waste Management,vol.88(2019),268–279.
203 Liuetal.,Stateoftheartinlifecycleassessmentoflaptopsandremainingchallengesonthe
componentlevel:Thecaseofintegratedcircuits,inTowards Life Cycle Sustainability Management, 
p.501–512,2011.
204 Marcusetal.,Promoting product longevity,2020;ProskeandJaeger-Erben,Decreasing
obsolescencewithmodularsmartphones?–Aninterdisciplinaryperspectiveonlifecycles.Journal 
of Cleaner Production,vol.223(2019),57–66;WieserandTröger,Exploringtheinnerloopsofthe
circulareconomy:Replacement,repair,andreuseofmobilephonesinAustria.Journal of Cleaner 
Production,vol.172(2018),3042–3055.
205 Proskeetal.,Life cycle assessment of the Fairphone 2,2016
206 Clémentetal.,Sourcesofvariationinlifecycleassessmentsofsmartphonesandtabletcomputers.
Environmental Impact Assessment Review,vol.84(2020),106416.
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Modularityhasbeendiscussedasanoptimallifetimeextensionstrategyforsmartphones
as well as lighting207.Modularityrequiresadditionalmaterialforthemodules,additional
connectors,andpossiblepre-productionofsparepartsandtheneedforeasy-to-open
designscanincreasetheriskofwateranddust.208 AnLCAofthemodulardesigned
Fairphone2analysedtheadditionalimpactofthemodularity,aswellastheenviron-
mentaleffectofpossiblerepairs.Whenmodularityandrepairabilityleadstoalifetime
or5years,insteadof3years,theglobalwarmingimpactperyearofusedecreasesby
28%andcompensateforthehigherinitialimpactassociatedwithmodularity.209Repairs
can also lead to less loss of many critical materials that are not currently functionally 
recycled.210Thefocusofmodularityforoptimalenvironmentalbenefitistofocuson
keepingpartswiththehighestenvironmentalimpact,likethemainboard/computing/
storagemodule,inuseforaslongaspossibleandensurecomponentsrequiringupgrading
orreplacementcanberemovedandreplacedeasily(e.g.batteries,cameras,etc.).211 

Televisions

TVsisanothercaseofproductsthat,despiteusingenergy,havethehighestenviron-
mentalimpactsintheextractionofmaterialsandproductionstagesofthelifecycle.212 
Usingtheseproductslongerwouldresultinlessenvironmentalimpacts.Thisisparticu-
larlytrueforTVswhereproductdevelopments(e.g.largerscreens,increasedfeatures,
growingnetworkinfrastructureneeds)haveledtooverallincreasesintotalenergycon-
sumptionwithnewerreplacementproducts.AconsumerislikelytoreplaceaTVwith
alarger,smarterTVwithdecreasedenvironmentalbenefits.Itisalsoimportanttonote
thattheseproductscanalsobereplacedbeforetheirtechnicalfunctionallifetimedue
toconsumerpreferencesfornewerproductfeaturesandincompatibilitywithupgraded
systems.

Electric vehicles

Areviewstudyfoundtheaveragelifetimefornewhybridandelectricvehiclesvarywidely,
mostoftenassumedtobearound12yearsandbetween100,000and240,000kilometres.213 
Thereviewalsoshowedtheincreaseintherelativeimportanceofthemanufacturing
stageswithincreasingelectrificationanddecreasingfossilfuelsinelectricityproduction.
Italsoshowedthehighenergyandresourcedemandinthemanufacturingofbatteries–

207 E.g.https://www.zhagastandard.org/
208 Schischkeetal.,Modularproducts:Smartphonedesignfromacirculareconomyperspective,in
Conference Proceedings Electronics Goes Green 2016+ (EGG),2016.
209 Proskeetal.,2016.
210 LjunggrenSödermanandAndré,Effectsofcircularmeasuresonscarcemetalsincomplex
products–Casestudiesofelectricalandelectronicequipment.Resources, Conservation and 
Recycling,vol.151(2019),104464.
211 Boveaetal.,Repairvs.replacement:Selectionofthebestend-of-lifescenarioforsmallhousehold
electricandelectronicequipmentbasedonlifecycleassessment.Journal of Environmental Management,
vol.254(2020),109679;ProskeandJaeger-Erben,2019.
212 Huulgaardetal.,Ecodesignrequirementsfortelevisions-isenergyconsumptionintheusephase
theonlyrelevantrequirement?The International Journal of Life Cycle Assessment,vol.18(2013),
1098–1105.
213 Nordelöfetal.,Environmentalimpactsofhybrid,plug-inhybrid,andbatteryelectricvehicles–
Whatcanwelearnfromlifecycleassessment?The International Journal of Life Cycle Assessment,
vol.19(2014),1866–1890.

https://www.zhagastandard.org/
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alsounderscoringtheimportanceofconsideringlongerlifetimesalsoforcomponents.
SomestudieshavealreadyreviewedLCAsshowingenvironmentalbenefitstopre-use,
reuse,andrepurposingofbatteriesfromelectricvehicles.214

Aswithotherimprovingproducts,extendingthelifetimeofexistingvehiclesrisksa
delayinthetake-upofnewelectricvehiclesandself-drivingvehicles.215  Uncertainties 
aboutproductdevelopmentsandusermobilitypatternsalsopresentchallengesthat
renderLCAstudiesquicklyobsolete.216 

Clothing

Thereisawiderangeofassumptionsmadeaboutthelifetimeofclothing.AWRAPstudy
assumestheaveragelifetimeofagarmentisjustover3years,withat-shirthavingthe
shortestlifetime(2.7years)andacoatthelongest(4.6years),basedonsurveysofcon-
sumersintheUK.217TheseprojectionsarebasedonasurveyofconsumersintheUK
anddonotreflecttechnicallifetimes,butrathertheperceivedfunctionalandfashionable
lifetimes.ApickanalysisoftextilewasteinSwedenfound59%ofannualtextileresidual
wastewasinareusablecondition.218,demonstratingitiscommonthattextilesarecon-
sumedfasterthantheirtechnicallifespans.219 

LCAstudiesshowthattheproductionstageofclothingisbyfarthemostsignificant
lifecyclestage,withanestimated75%ofgreenhousegasemissionsand90%ofthe
wateruse.Theusestagerepresentsthestagewiththesecondlargestimpacts,though
theserangesignificantlybasedonassumptionsaboutwashinganddryingpractices.220 
Extendingthelifetimeofclothingleadstodecreasedenvironmentalimpactsaslong
asthisisassumedtobedisplacingpurchasingnewclothing.221

Other products

Astudyofassessingcasesofdurabilityorrefurbishmentformultiple“passive”products
includingatent,flag,recyclingbin,andwasteinletdoorfoundthatdurabilityresulting
indecreasedenvironmentalimpactsforallproductsandscenarios.222 Furniture also 
hasitsmostsignificantenvironmentalimpactsintheproductionandmanufacturing
stages223,implyinglongerlifetimesfortheseproductsalsoleadstoenvironmentalgains.
However,modularitywillalsobeimportantasfurnitureisdesignedwithsmartfeatures224

214 Albertsen,2020.
215 Marcusetal,2020.
216 Ambroseetal.,Trendsinlifecyclegreenhousegasemissionsoffuturelightdutyelectric
vehicles.Transportation Research Part D: Transport and Environment,vol.81(2020),102287.
217 WRAP,Valuing our clothes: The cost of UK fashion,2017.
218 Muthu,Environmentalimpactsoftheusephaseoftheclothinglifecycle,inHandbook of Life 
Cycle Assessment (LCA) of Textiles and Clothing, p.93–102,2015.
219 Roosetal.,Willclothingbesustainable?Clarifyingsustainablefashion,inTextiles and clothing 
sustainability,p.1–45,2017.
220 Muthu,2015;WRAP,2017.
221 WRAP,2017.
222 Kaddouraetal.,IsProlongingtheLifetimeofPassiveDurableProductsaLow-HangingFruitof
aCircularEconomy?AMultipleCaseStudy.Sustainability,vol.11(2019),4819.
223 Wenkeretal.,AMethodicalApproachforSystematicLifeCycleAssessmentofWood-Based
Furniture.Journal of Industrial Ecology,vol.22(2018),671–685
224 Dragomiretal.,Dealing with component lifecycle disparity in smart furniture,2015.
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6.1.3 Summary

Table 17. Summary of product lifetime studies

All products In a decarbonized electricity mix, generally longer product lifetimes are 
preferred. As energy-efficiency improvements of newer products slow, 
preference for longer lifetimes increases.

Refrigerators Increased energy efficiency of current products and slowing rate of 
improvement indicates there is a “break-even” point. Use patterns and 
contextual factors will change the optimal product lifetime.

Ovens Energy efficiency improvements of 15 % were found sufficient to warrant 
replacement after 10 years versus extended lifetime to 15 years.

Washing machines Energy efficiency improvements of 15–20 % were shown to favour replace-
ment over lifetime extension. However, user practices (e.g. replacement 
with higher capacity that is under-utilized) have not been taken into account 
in LCAs. Lower intensity use scenarios also favoured lifetime extension.

Vacuum cleaners Extension of lifetime preferred unless energy-efficiency improvements are 
more than 25 %.

Lighting Products Increased energy efficiency of current products and slowing rate of improve-
ment indicates there is a “break-even” point. Use patterns and contextual 
factors will change the optimal product lifetime. Modular systems can be 
key to extending lifetimes while allowing upgrading of components that are 
more efficient.

Laptops Highest environmental impacts in production means longer lifetimes 
preferred. Functional obsolescence means upgrading needed to extend 
product lifetimes.

Smartphones Highest environmental impacts in production means longer lifetimes 
preferred. Functional obsolescence means upgrading needed to extend 
product lifetimes.

Electric vehicles Highest environmental impacts in production means longer lifetimes preferred. 
Extending component lifetimes and modularity is also important.

Clothing Highest environmental impacts in production means longer lifetimes 
preferred. Fashion obsolescence means upgrading needed to extend 
product lifetimes.

Other passive 
products

Highest environmental impacts in production means longer lifetimes 
preferred. Functional obsolescence means upgrading/modularity is likely 
needed to extend product lifetimes.

TheLCAstudiesindicatethatpromotinglongerlifetimesofproductgroupswithhighest
environmentalimpactsintheproductionstageispreferred.Forproductswiththehighest
environmentalimpactsintheusestage,rapidtechnologicalchangesandvaryingcon-
sumerbehaviourneedtobeconsideredandtherearelikelytrade-offsbetweenenergy
andmaterial/toxicity-relatedenvironmentalimpactsinacontextusinganelectricity
mixwithfossilfuels.Itisimportanttoconsiderabroadrangeofimpacts(i.e.notjust
climateimpacts)inordertofullyassessthesetrade-offs.Also,issueslikecriticalraw
materials that are not currently functionally recycled are currently not well-accounted 
forinmostLCAsbutshouldalsobeconsideredinassessmentsoflifetimes.

Severalstudiesalsoconfirmedtheimportanceofelectricitymixforenvironmental
impactsintheusestage,whichthenhasimplicationsforwhetherthisstageshouldbe
prolonged.225Alesscarbon-intensiveandmorerenewableelectricitymixminimizesthe

225 Baxter,2019;O’Connelletal.,2013;Richteretal.,2019a.
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trade-offsbetweenenvironmentalimpactsinthecaseofimprovingproductefficiencies.It
isthenimportantthatdevelopmentsleadingtowardsincreasedrenewableenergyinthe
electricitymixareconsideredindeterminingtheoverallimpactoflongerproductlife-
timesasitwasshowntobothminimizetheoverallimpactsoftheLEDlampsandmin-
imizethetrade-offs.

LCAstudiesexaminingtheeffectofincreasingtheminimumtechnical226 lifetimes mainly 
focuson“workhorse”appliances,i.e.productslikeovens,refrigeratorsandwashing
equipment,andsmallhouseholdelectricalproducts(e.g.vacuums,toasters,etc.)thatare
lesssubjecttootherobsolescencefactors(e.g.fashion)fordeterminingtheiroptimal
lifetime.227Asproductswiththesignificantenvironmentalimpactsintheusestage,these
productsgenerallyhavetrade-offsthatneedtobeconsidered.Theoptimallifetimes228 
fortheseproductsdependonthefollowingfactors:

• Theenergycontextinwhichtheyareproducedandused:trade-offsandoverall
useimpactsaredecreasingwhentheshareofrenewableenergyintheenergy
mixisincreasing.

• Theintensityofuse:longerlifetimesorcontinuedreusemaybedesirable
evenwithbetterefficienciesofreplacements,ifthereusedproductisusedless
intensely.

• Theefficiencyofbaseproduct:themoreefficienttheproducttobeginwith,
themorelikelylongerlifetimesleadtolessenvironmentalimpact.

• Therateofproductdevelopmentforproductswithhighestimpactsinuse
stage:themorelikelythatthereplacementproductrepresentssignificantly
betterenergyefficiency(e.g.15–20%insomestudiesreviewed),themore
likelythatreplacementispreferredoverlongerlifetimesandreuse.

• Efficiencyofthereplacement:productdevelopmentimpliesmoreefficient
productsareavailableonthemarket.However,consumerslookingatthe
choiceofreuseversusreplacemaybeespeciallymotivatedbycheaperprices.
Ifreusedproductsarecomparedtothecheapestavailableones,theresultsof
thecomparisonshiftinfavourofreuse.229

Asproductdevelopmentmaturesandelectricityisdecarbonized,allproductsshould
increasinglybeusedaslongaspossibleandincreasesinlifetimewillresultindecreased
inmostenvironmentalimpacts.Maintenanceandrepairmightbeneededtoenable
lifetimeextension,andsimplermaintenanceandrepairnotonlyreduceenvironmental
impacts,butalsomakeitmorelikelythattheuserwilldothesetasks.230

Forproductswithmostenvironmentalimpactsinproductionlikecomputers,TVs,
phones,furnitureandclothing,increasingproductlifetimesalsoresultsinsignificantly
lessenvironmentalimpacts,regardlessofelectricitycontextandevenwithconsideration
ofanyenergyandmaterialinputsofrepairsandmodulardesigns.Modularityand
upgradabilityarekeyenablerstoextendingthefunctionallifetimeoftheseproducts,

226 Seedefinitionsinchapter2,anddiscussioninchapter4.
227 Iraldoetal.,2017.
228 Here,’optimal’lifetimesimpliesthelifetimewith’lowestenvironmentalimpact’.Seealsochapter2.
229 Boldoczkietal.,2020
230 vanNesandCramer,Influencingproductlifetimethroughproductdesign.Business Strategy and 
the Environment,vol.14(2005),286–299.
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asconsumerneedsanddemandschange.Ecodesignstrategiesenablinglongerlifetimes
likemodularityorrepairshouldalsotakeintoaccountthecomponentswiththemost
significantenvironmentalimpactsinordertooptimizethesestrategiesforgreaterenviron-
mentalbenefits.

LCAsconsiderenvironmentalimpactsandcanhighlighttrade-offsbetweenthem.
Trade-offsbetweentypesofenvironmentalimpactsarewell-documentedintheLCA
literature.However,possibletrade-offsassociatedwithtime-shifting(i.e.delaying)
recyclingthoughlongerlifetimesandreusehavenotbeensufficientlyconsideredby
LCAresearch.Also,actualuseandreplacementpatternsareoftennotthebasisof
LCAscenariosandthisneedstobeconsideredalongsideLCAstudies.

Itisalsoimportanttoconsiderthattherecanbetrade-offsbetweenenvironmentaland
socialoreconomicimpactsaswell.Forexample,oftenlifetimesareprolongedthough
donationorsaleofproductstolesswealthycountries.Whiletherecanbesocialand
economicbenefitstotheextendeduseofproductsindevelopingcountries,thesecanbe
atrade-offwithincreasedenvironmentalimpactscomparedtonewerproductsanduse
scenariosinindustrializedcountries.Theeconomicandsocialbenefitsmightmeanthat
thebeststrategyinthesecasesittomitigateenvironmentalimpactsthroughinformation
tooptimizeefficiency,repairs,andupgrades.231LCAresultsshouldbeconsideredwith
life cycle costing and social life cycle assessments for a better understanding of the full 
sustainabilityimpactsoflongerlifetimes.

231 VanBuskirketal,RefrigeratorefficiencyinGhana:Tailoringanappliancemarkettransformation
programdesignforAfrica.Energy Policy,vol.35(2007),2401–2411.
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7 Consumer attitudes towards 
product lifetimes and product 
repairability 

Thischaptergivesanoverviewofconsumerknowledgeandperceptionsofproductlife-
timesandexpandsonissuesregardingtheavailabilityandinfluenceofinformationand
labellingofproductdurability.

7.1 Product labelling and consumer choice

Thereisavarietyofapproachestosteerconsumerpreferenceswithinthemarketplace.
Productlabelscaninformtheconsumersandindicatecertaindesiredorundesiredprop-
ertiesthataproductpossesses.Animportantgoalofconsumerpolicyistoempower
consumerstomakeinformedchoicesbymeansofprovidingsoundandadequateinforma-
tion.232Environmentallabellingandsimilarinformationtoolsareregardedaspromising
meanstoassistconsumerdecision-making,233 but studies have shown that consumers 
canbecomeeasilyconfusedbytheamountanddiversityofinformation.234

Thereareseveralwaysthatinformationcanbeprovidedatthepointofsale(physicalor
virtual)includingproductlabels(e.g.ecolabel,qualitylabeletc.),theinputofknowledgeable
staff,productshelfdescription,smartphoneapplications(e.g.usingaQRcode).However,
theprovisionofecolabelsiswidelyregardedbyconsumersasthemostdirectwaytoobtain
informationontheenvironmentalimpactofproductsatthestore.Consumersrelyonlabels
tomakeupfortheirlackofknowledgeandunderstandingoftheenvironmentalimpactof
whatandhowtheyconsume.235Overthelasttwodecadesalargenumberofecolabelsand
certificationschemeshavebeenimplementedworldwide.236 The mandatory EU Energy 
Label,forinstance,hasindeedproventobeaneffectivetoolindrivingconsumerchoice,237 
especiallywhencombinedwithbindingrequirementsonproductenergyefficiencyperfor-
mance(ecodesignrequirements).238However,researchindicatesthatwhileconsumerscan
understandthescaleoftheenergylabel(builtonanA–Fscalewithcolourssupporting
theletters,e.g.,darkgreenforA-labelledproducts),theyusuallycannotunderstandmore
complexinformationprovidedonthelabelsuchasestimatedyearlyenergyconsumption239 
ortheenvironmentalfootprint.

232 Thøgersen,Howmayconsumerpolicyempowerconsumersforsustainablelifestyles?Journal of 
Consumer Policy,vol.28(2005a),143–178.
233 Thøgersen,Promotinggreenconsumerbehaviorwitheco-labels,inNew tools for environmental 
protection: Education, information, and voluntary measures,p.83–104,2002.
234 LeireandThidell,Product-relatedenvironmentalinformationtoguideconsumerpurchases–A
reviewandanalysisofresearchonperceptions,understandinganduseamongNordicconsumers.Journal 
of Cleaner Production,vol.13(2005),1061–1070.
235 SIRCOMEetal.,The influence of lifespan labelling on consumers,2016.
236 Gruere,Ananalysisofthegrowthinenvironmentallabellingandinformationschemes.Journal of 
Consumer Policy,vol.38(2015),1–18.
237 VHK,Ecodesign impacts accounting – Annual Report 2016,2016.
238 Dalhammaretal.,2018.
239 Waechteretal.,Desiredandundesiredeffectsofenergylabels–Aneyetrackingstudy.PLoS One,vol.
10(2015),1–26.
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Literaturefindingsindicatethattheeffectivenessofecolabelsdependsbothonhowthe
informationispresentedandonthecapacityofconsumerstoeffectivelyunderstandthat
informationandactonit.Forexample,quantitativeandcomprehensibleinformation
areassumedasmorereliablebyconsumers.240Intheory,therearecertainpreconditions
thatneedtobefulfilledforalabellingschemetohavetheintendedeffect,includingthe
following:

Trust.Abasicpreconditionforthesuccessofalabelisthatconsumerstrustthelabel.
Usually,acommerciallyindependentthirdpartyandmulti-stakeholderinvolvement
arecriticalforbuildinguptrustandboostingtheuptakeofalabellingscheme.241 Trans-
parencyandavailabilityofunderlyingdataisalsoimportantformaintainingthetrust
ofconsumers.Self-fundedvoluntaryecolabelschemescansufferfrompoorandslow
processesthatresultindeclineofreputationanduptake.Ontheotherhand,amandatory
labelschemecouldbeapreferableoption,sincethesegenerallyenjoybroaderrecogni-
tionandsupportamongconsumers,andprovidealevelplayingfieldforproducers.242 
Governmentinvolvementinecolabelsgenerallyimprovesuptake,andgovernmentscan
useecolabellinginconjunctionwithothermechanismssuchasprocurementpoliciesto
supporttheecolabelschemes.243

Understanding.Anotherequallyimportantpreconditionisthatconsumerscanrecognize
andunderstandthelabel.244Uncertaintyaboutthemeaningofalabel,orabouttheissuing
authority,mayseverelyimpairconsumers’trustinthelabel.Generally,consumersare
attractedtosimpleecolabelsthatconveydirectlytherequiredmessage,245 but sometimes 
simplicitycanunderminetheefficacyofenvironmentalclaims.246Also,thelabelmust
beeasilyunderstoodsothatconsumerscanbeabletocompareandchoosebetween
productsbasedontheinformationofthelabel.247

Design.Ecolabelscomeinavarietyofstylesthatusebothimageryandtexttoconvey
amessage.Bothtextualandgraphicalelementsofecolabelscaninfluencetheconsumer’s
choiceindependently,butthecombinationofbothinthelabelelicitsgreatereffectiveness
andwillingnesstopay.248Addingquantitativeinformationtoalabelappearstohave
noimpactonalabel’scredibility.249 In a recent study250,theparticipantsidentifiedand

240 SIRCOMEetal.,2016.
241 Horne,Limitstolabels:Theroleofeco-labelsintheassessmentofproductsustainabilityand
routestosustainableconsumption.International Journal of Consumer Studies,vol.33(2009),175–
182;SIRCOMEetal.,2016.
242 Horne,2009.
243 Gåvertsson,etal.,QualityLabellingforRe-usedICTEquipmenttoSupportConsumerChoicein
theCircularEconomy.Journal of Consumer Policy,vol.43(2020),353–377.
244 VanDamandReuvekamp,Consumerknowledgeandunderstandingofenvironmentalsealsinthe
Netherlands,inEuropean advances in consumer research(Vol.2),p.217–223,1995.
245 SIRCOMEetal.,2016.
246 Horne,2009.
247 UNEP,Guidelines for Providing Product Sustainability Information. Global guidance on making 
effective environmental, social and economic claims, to empower and enable consumer choice,2017.
248 Tang,etal.,VisualandVerbalCommunicationintheDesignofEco-LabelforGreenConsumer
Products.Journal of International Consumer Marketing,vol.16(2004),85–105.
249 Teisletal.,Non-DirtyDancing?Inter-actionsbetweenEco-LabelsandConsumers.Journal of 
Economic Psychology,vol.29(2008),140–159.
250 NíChoisdealbhaandLunn,GreenandSimple:DisclosuresonEco-labelsInteractwithSituational
ConstraintsinConsumerChoice.Journal of Consumer Policy,vol.43(2020),699–722.
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chosemoreenvironmentallyfriendlyproductswheninformationwasformattedon
astandardizedcolor-codedscaleratherthanpresentedasspecificverbalinformation.
Consumerswereunaffectedbywhetherdisclosureswereframedpositivelyornegatively.

However,nomatterhowalabellingschemeisdesigned,sociologicalandenvironmental
studiesdemonstratethatprovisionofinformationdoesnotnecessarilyleadtochanges
inattitudes,andevenwhenitdoes,thechangedoesnotalwaystranslateintobehaviour
change.251Agreatdealofeverydayconsumptiontakesplacearoundhabitualsocial
practiceswhicharenotcanteredonapparentconsumption,butaroundpracticenorms.252 
Consequently,changesinpurchasingnormsandhabitsofconsumptionmaynotcome
directlyasaresultofanecolabel.253 

Toovercomethisbehaviouralbarriertherearedifferentwaysinwhichinformation
provisioncanleadtoadeeperbehaviouralchange.Informationmustbeabletocreate
attentionandcapturetheinterestoftheconsumer.Inamedia-congestedmodernsociety,
tohighlightanissueandtobeabletodiscernitsimportanceamongotherdiversesignals
isparamount.254Oncetheissueishighlighted,theinformationprovidedmustbeableto
createpositiveattitudestowardsabehaviouralsolution.Thismeansthatconsumersnot
onlyneedtoknowaboutacertainissue,butalsotobegivenappropriateinformation
onhowtodealwiththisissue.255 

Responsivenesstoproductlabellingsystemsalsoappearstodependonthedemographic
characteristicsofconsumers.256Consumerincomelevel,forexample,isconsistently
associatedwithhigherwillingnesstopayforanecolabelledproduct.257 Female con-
sumersaretypicallymorewillingtopayhigherpremiumsforecolabelledproductsthan
males.258Ageisalsohighlightedasanimportantparameterinsomestudies,althoughthe
resultsaremixed.259Thelevelofeducationisseenasanindicatorofhigheruptakeof
ecolabels,aswellasthegeneralknowledgeofconsumersregardingrelatedenviron-
mentalissuesandpriorenvironmentallyresponsiblebehaviour.260

251 MontandPower,Theroleofformalandinformalforcesinshapingconsumptionandimplications
forsustainablesociety:PartI.Sustainability,vol.2(2010),2232–2252.
252 McKenzie-MohrandSmith,Fostering sustainable behaviour – An introduction to community 
based social marketing,1999.
253 Horne,2009.
254 Thøgersen,Consumerbehaviourandtheenvironment:Whichroleforinformation?InEnvironment, 
information and consumer behaviour,p.51–63,2005b.
255 SIRCOMEetal.,2016.
256 Boyeretal.,ProductLabelsfortheCircularEconomy:AreCustomersWillingtoPayforCircular?
Sustainable Production and Consumption,vol.27(2021),61–71.
257 SønderskovandDaugbjerg,TheStateandConsumerConfidenceinEco-Labeling:Organic
LabelinginDenmark,Sweden,TheUnitedKingdomandTheUnitedStates.Agriculture and Human 
Values,vol.28(2011),507–517.
258 HarmsandLinton,WillingnesstoPayforEco-CertifiedRefurbishedProducts:TheEffectsof
EnvironmentalAttitudesandKnowledge.Journal of Industrial Ecology,vol.20(2016),893–904.
259 Wardetal.,FactorsInfluencingWillingness-to-PayfortheENERGYSTAR®Label.Energy Policy,
vol.39(2011),1450–1458.
260 SIRCOMEetal.,2016.



76

7.2 Consumer understanding of product lifetimes and perception 
of durability

Expectationsofproductlifetimesdifferwidelyamongconsumersandtheanswertothe
questionsof“Whatisadurableproduct?”and“Howlongaproductisexpectedtolast?”
isnotasobviousasitmayseem.Inthissection,wewillexploretheunderstandingof
consumersregardingproductlifetimesandwhatdotheyperceiveasproduct“durability“.
Finally,wewillidentifythereasonsbehindperceivedobsolescenceandwhyconsumers
aremorethanwillingtopartwiththeirprizedpossessionslongbeforetheyreachtheir
endoflife.

7.2.1 Understanding of product lifetimes

The results of an immersive consumer study261,withdedicatedfocusgroupsonunder-
standingproductlifetimes,demonstratethatconsumersexpectconstantandrapid
up-datingofproducts.Inparticular,havingthelatestversionsofproductsisstrongly
associatedwithpersonalidentityandfeelingsofsuccessinlife.Thereislittleevidence
ofconcernabouttheenvironmentalconsequencesofa‘throwawaysociety’.Torefine
thefindings,aproducttypologywasdevelopedtodescribehowproductsmeetcon-
sumers’ various needs and how lifetime is an outcome of the functional life of a 
productanditslifetimeinusebyconsumers.

Theconceptofaproductlifetimecomprisesamixofhowlongconsumersexpect
somethingwouldlastbeforeitbreaks,andhowlongtheywantittolastbeforethey
updateit.262Thesetwodimensionscanbecharacterizedasproduct‘nature’(functional
life)andproduct‘nurture’(or‘willingnesstokeep’),whichinfluenceconsumerattitudes
andbehavioursandultimatelyaffectsaproducts’lifetimeinuse.

Thereisadifferenceinthewayconsumersvaluedurability(aproductdesignedtolast
alongtime)andfunctionalreliability(aproductperformingreliablywithoutbreaking
downregardlessofhowlongitisbuilttolast).Functionalreliabilityisdeemedcrucial
forallproducts(evenonesexpectedtobekeptforashorttime)butdurabilityisonlyof
valueforproductsthatconsumersexpecttokeepforalongperiodoftime,e.g.cooking
stoves,wardrobesandboilers.263Consumersalsoreportthattheyrelyonproxiessuch
asbrandandpricetoformulatejudgementsabouthowlongaproductwilllast.264 The 
conceptualanalysisofproductlifetimepreferencesisshowninFigure5.

261 Coxetal.,Consumerunderstandingofproductlifetimes.Resources, Conservation and Recycling,
vol.79(2013),21–29.
262 Ibid.
263 Ibid.
264 Cooper,Inadequatelife?Evidenceofconsumerattitudestoproductobsolescence.Journal of 
Consumer Policy,vol.27(2004),421–449.
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Figure 5. Model of the formulation of consumer product lifetime preferences.265

Takingintoaccountthevariationsinhowconsumersperceivethelifetimeofaproduct
andhowdotheylookaftertheirproductsmakestheideaofdurabilitylabellingprob-
lematicbecausethesametypeofitemwilllastdifferentamountsoftimeinthehands
ofdifferentconsumers.266However,itappearsunlikelythatconsumerattitudesor
behaviourstowardsproductlifetimeswillchangeontheirown,andthereforeawide
rangeofinterventionswouldberequired.Theprevalenceofcheapproductsonthe
marketreinforcesanupdatingmind-setinconsumers,andrenderspreviouslydurable
productstothestatusofsemi-disposable.267Toextendproductlifetimes,changeis
requiredintheconsumerenvironmentinwhichpurchasingdecisionsaremade,so
thatconsumerscanbegintofeeltheyhavethe‘right’informationandthattheyare
not‘lockedin’toa‘throwaway’consumptionculture.

7.2.2 Perception of durability

Braithwaiteetal.268reviewedtherelevantliteratureonconsumers’durabilityperception.
Theyfoundthatthemeaningofdurabilityvariesamongconsumers,andthatitisusually
linkedtoproductsthathavelifetimeguaranteesorhavepartsthatcanbeupdatedor
modified.Durabilityisalsolinkedtotheproduct’sperformanceovertime.Similarly,a
studybyDefra269foundthatperceptionsofdurabilitycanbefluidbetweenindividuals,

265 Coxetal.,2013.
266 CooperandChrister,Marketingdurability,inLonger lasting products: alternatives to the throwaway 
society,p.273–296,2010.
267 Coxetal.,2013.
268 Braithwaiteetal.,Shouldenergylabelsforwashingmachinesbeexpandedtoincludeadurability
rating?InPLATE 2015 Conference Proceedings,2015.
269 Defra,Public understanding of product lifetimes and durability (1),2011.
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makingitdifficulttogeneraliseitsmeaning.Durabilityisnotacharacteristicthatcon-
sumersconsciouslyconsideratthetimeofpurchaseandinsteadtheyuseproxieslike
e.g.productqualityasanindicatorofexpectedlifespan.Moreover,thedurabilityof
aproductisperceivedbyhowlongtheproductprovidesausefulservicetothem.270 

However,thereisalsoevidencethatconsumersthinkproductsdonotlastaslongas
theyshould.271 Echegaray272reportsthat66%of806Brazilianrespondentsfeelthat
productlifespansfallshortofwhattheydeemtobereasonable.Cooper273findsthat
45%of802Britishhouseholdswereoftheopinionthattheirhouseholdappliances
donotlastaslongastheywouldlike.Finally,Wieseretal.274 based on a survey with 
over1000Austrianresidents,findthattherespondentswantproductstolastlonger
thantheyarecurrentlyused.

Accordingtointerviewfindings275,consumersstatedthatexpectedyearsofproduct
usewouldbeaclearindicatorofdurability.Moreover,interviewsconfirmedthatthe
manufacturers’standardguaranteesareimportantasasignofreliabilitywhichmaylink
to durability276.However,therewaslittleinterestinextendingguaranteesorinvesting
inrepairandserviceoptionsinthisstudy.Thismayindicatethatconsumersdonot
alwaysseevalueinmaintainingandrepairingproductsastheyareexpectedtoonly
lastashortamountoftimeandrepaircanbeexpensive.277

Consumersingeneralprefermoredurableproducts278,buttherelativelyhighprice
oftheseproductsmightpreventthemfromactuallybuyingmoredurablealternatives.
Consumersarewillingtorepairtheirproductforextendedperiodsoftime.279However,
inpractice,thiswillingnessisoftencounteredbyfactorsrelatedtothepriceofrepair
anditsrelationtotheoriginalpurchaseprice,theperceivedresidualvalueoftheirproduct,
theuncertaintyoftheoutcomeoftherepairandhowlongtheproductwilllastbefore
anotherrepairisneeded.280

7.2.3 Perception of product obsolescence

Thereisavarietyofreasonsthataffectsconsumers’decisionofdiscardingaproductin
use,andtheyarerelatedtodifferenttypesofperceivedproductobsolescenceandtheir
willingnesstoreplacetheproduct.Thedifferenttypesofperceivedproductobsolescence

270 Knightetal.,Electrical and electronic product design: product lifetime,2013.
271 BakkerandSchuit,2017.
272 Echegaray,Consumers’reactionstoproductobsolescenceinemergingmarkets:Thecaseof
Brazil.Journal of Cleaner Production,vol.134(2016),191–203.
273 Cooper,2004.
274 Wieseretal.,TheConsumers’DesiredandExpectedProductLifetimes,inConference Product 
Lifetimes and the Environment 2015 Proceedings,2015.
275 Knightetal.,2013.
276 Ibid.
277 McCollough,Factorsimpactingthedemandforrepairservicesofhouseholdproducts:the
disappearingrepairtradesandthethrowawaysociety.International Journal of Consumer Studies,
vol.33(2009),619–626.
278 vandenBergeandThysen,State-of-the-art knowledge on user, market and legal issues related 
to premature obsolescence,2020
279 Ibid.
280 Ibid.
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canbeattributedtoquality,technological,aesthetic,psychological,economic,ecological,
social,andlegalreasons.281Foranoverview,seeTable17.Mostoften,itisthecombi-
nationofseveraltypesofproductobsolescencereasonsthatleadtotheeventualdecision
todiscardaproduct.282

VanNesandCramer283suggestedatypologyoffourgeneralreasonsthatleadtothe
discardingorreplacementofproducts.Theydefined(1)‘wearandtear’inthecase
aproductisbroken/doesnotfunctionanymore;(2)‘improvedutility’whentheproduct
doesnotfunctionsufficientlyduetoimproveddemandsforsafety/economyofuseof
theproduct;(3)‘improvedexpression’whentheproductdoesnotfunctionsufficiently
duetocomfort/quality/expressionreasons;and(4)‘newdesires’whentheproductis
functioningwellbutisultimatelyreplacedduetoaneedforspecial/additionalproduct
characteristicsthatareofferedinnewproducts.

‘Wearandtear’islinkedtothephysicalobsolescenceofaproduct(physicalandor
functionaldeteriorationoftheproduct).‘Improvedutility’isrelatedtothemore“rational”
reasoningbehindthedecisiontoreplace,forinstanceeconomical,ecological,techno-
logical,socialandlegislativereasonsofobsolescence.Lastly,both‘improvedexpression’
and‘newdesires’arerelatedtothemore“emotional”reasoningtoreplace,suchasthe
aestheticandpsychologicalobsolescence.

Table 18. Different types of obsolescence linked to replacement reasons.284

Replacement reasons Related to: Type of 
obsolescence 

References

Wear and tear Product functionality and 
performance

Quality Packard, 1960; 
Mugge et al., 2005; 
Guiltinan, 2009

Wear and tear and/or 
improved utility, improved 
expression, new desires

(Technological) Innovation 
or developments

Technological Packard, 1960; 
Antonides, 1991; 
Cooper, 2004

Improved expression, 
new desires

Product appearance (trends 
in design, signs of wear and 
tear)

Aesthetic Packard, 1960; 
Antonides, 1991; 
Cooper, 2004

Social influences (status, 
peer pressure) and symbolic 
value of products

Psychological Cooper, 2004;  
Burns 2010;  
Wilson et al., 2017

Improved utility Value depreciation of the 
‘old’ compared to the ‘new’ 
product

Economic Antonides, 1991; 
Cooper, 2004;  
Khan et al., 2018

The ecological footprint of 
the ‘old’ product compared 
to the ‘new’ product

Ecological Wilson et al., 2017

Social norms of products 
and its use

Social Burns 2010;  
Wilson et al., 2017

Legislations around 
products

Legal Mugge et al., 2005;

281 Ibid.
282 Coxetal.,2013.
283 vanNesandCramer,2005.
284 AdaptedfromvandenBergeandThysen,2020.
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Responsesfromconsumers’surveysshowthat31%ofwashingmachines285,66%of
vacuum cleaners286,56%ofTVs287,and69%ofsmartphones288weredisposedforother
reasonsthanbeingbrokenorbeyondrepair.Forthreeoutoffourproductcategories
thisisabove50%ofthediscardedproducts.

Inreality,earlyreplacementoffunctioningproductsismostoftencausedbymultiple
reasons(types)ofobsolescence.289Forexample,asmartphonecanbereplaceddueto
acombinationofreasons,suchasaweakbattery,abrokenscreenandbecauseanewer
versionisavailable,thusjustifyingthereplacementdecisionintheeyesoftheconsumer.

7.3 Consumer perception of durability labels

Thereisanumberofstudiesandbehaviouralexperimentsregardingconsumerresponses
tovariousproductdurabilitylabelsandinformation.Inthissection,wepresentthe
evidencegatheredinalltheidentifiedstudiesandexperimentsaboutdurabilitylabels.
Priortothat,wegiveabriefaccountofthedifferenttypesofexistingdurability/repair-
abilitylabelsandstandards.

7.3.1 Background on existing labels and standards for product 
durability/repairability

A recent study290hasgatheredtheexistinginformationregardingtests,ratingsystems
andstandardsrelevanttoproductdurabilityandprematureobsolescence(Table19).
Themajorityoftheexistingratingsystemsfocusonrepairabilityofproducts,andonly
recentlysomemethodologiesincludedurabilityassessments(i.e.LONGTIME®tackles
repairability,longevityandrobustness)andfewofthemaddressupgradabilityaspects
(JRC,iFixitversion1andEN45554).Overall,theratingsystemsidentifiedhave
ageneric,horizontalapproachandcanbeusedonawiderangeofproducts.

285 HenniesandStamminger,AnempiricalsurveyontheobsolescenceofappliancesinGerman
households.Resources, Conservation and Recycling,vol.112(2016),73–82.
286 Harmeretal.,Design,DirtandDisposal:Influencesonthemaintenanceofvacuumcleaners.
Journal of Cleaner Production,vol.228(2019),1176–1186.
287 HenniesandStamminger,2016.
288 WieserandTröger,2018.
289 vandenBergeandThysen,2020.
290 RamosandFernández,State-of-the-art existing testing, rating systems and standards,2019.
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Table 19. Overview of existing rating systems291

Existing rating system Type Scope Applicable to

JRC Scoring system for 
repairability

Scoring system Repairability, 
upgradability

Energy related 
products

Austrian standard ONR 
192102:2014

Standard Repairability, 
durability

White and brown 
goods

Groupe SEB’s Product 10Y 
Repairable label

Label Repairability Small household 
appliances

iFixit 1, scoring system for 
repairability v1 (published)

Scoring system Repairability, 
upgradability

Portable IT products

iFixit 2, scoring system for 
repairability v2 (beta version)

Scoring system Repairability Portable IT products

Labo FNAC’s  
Indice de réparabilité

Scoring system Repairability Laptops and 
smartphones

BENELUX study on Repairability 
criteria for energy related 
products

Scoring system Repairability Energy related 
products

EN 45554: General methods 
for the assessment of the ability 
to repair, reuse and upgrade 
energy related products 

Standard Repairability, 
upgradability, 
reusability

Energy related 
products

French repairability index 
(ADEME)

Scoring system Repairability Electrical appliances

Repairably (from a Slovakian 
NGO)

Label Repairability Assembled goods

Ease of Disassembly Metric 
(eDiM)

Metric Dissasemblability Electrical appliances

LONGTIME® label Label Durability, repairability Assembled goods

Mostoftheidentifiedratingsystemsdealwithrepairability.Theycanbeusedonawide
rangeofproductsatEuropeanorinternationallevelandtheycommonlyassignaweight
toseveralindividualcriteriaandafinalscoreisshownasalabelorscale.Alabelisthe
optionchosenintheSEB,ReparablyandLONGTIME®schemes.Alternatively,ascale
isthechoiceintheAustrianTechnicalRulesONR192(0–5score),iFIXITratingsystem
(0–10score),FNACrepairindex(0–10score)andBENELUXstudy(percentage).There
isstillnofinaldecisiononhowtodisplaytheassessmentintheJRCscoringsystem292 
althoughtheindexisalreadydefined,andtheADEMErepairindexlabel293 is under 
developmentbybehaviouralscientists.

291 Ibid.
292 Cordellaetal.,2019.
293 Hervieretal.,Benchmark international du secteur de la réparation,2018.
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7.3.2 Evidence of durability labelling – consumer behaviour studies

Labelsthatdisplayinformationaboutthedurabilityorlifetimeofaproductcanenable
consumerstoconsidertakingintocounttheproduct’slifetimewhenmakingpurchasing
decisions.294Additionally,aproduct’swarrantylengthisregardedasa‘veryimportant’
purchasingfactorforthemajorityofproductcategories.295 This indicates that the intro-
ductionandeffectivecommunicationoflongerlifetimeinformationbymanufacturers
andretailersmayenticeconsumerstopurchaselonger-lastingproducts.296Thus,both
lifetime/durabilitylabellingandtheprovisionoflongerwarrantiescouldencourage
greateruptakeoflonger-lastingproducts.

However,despitethefactthatdurabilitylabellingisconsideredinliteratureasamajor
enablingfactor,fewstudiesactuallyexistthatanalysethepurchasingbehaviourofcon-
sumersunderthepresenceofproductdurabilityinformation,andspecificallytheeffect
ofadurabilitylabel.Atotalofseven(public)dedicatedstudieshavebeenidentifiedin
literaturethatconductedextensiveconsumerexperimentsaimingatproducingknowledge
andrelevantinformationregardingtheconsumers’purchasingdecisionandwillingness
topayforlong-lastingproducts,andtherecognitionanduptakeofdurabilitylabelsby
theaverageconsumer.Below,wepresenttheresultsofeachstudyindividuallyandwe
summarizethefindingsattheendofthechapter.

Study 1: The influence of lifespan labelling on consumers

The most cited study297 and the one that has achieved a wider following in the area of 
productliferesearch,isthestudyconductedonbehalfoftheEuropeanEconomicand
SocialCommitteeregardingtheinfluenceoflifespanlabellingonconsumers.Themain
aimofthestudywastoanalysewhetherlifespanlabellingonproductsmightinfluence
consumers’purchasingdecisions.Severalwaysofdisplayingthisinformationwere
testedanddifferentanalyseswereperformedonnineproductcategories,fourlabel
formats,andrangesofpurchaseprices.

Theresultsofthestudyshowthatlifespanlabellinghasindeedaninfluenceonpurchasing
decisionsinfavourofproductswithlongerlifespans.Onaverage,salesofproducts
withalabelshowingalongerlifespanthanthecompetingproductsincreasedby13.8%.
Thedegreeofinfluence,however,varieddependingonthetypeofproduct.Therewas
asignificantinfluenceonconsumerpurchasingdecisionsineightoutofnineproduct
categoriestested:suitcase(highestinfluence),printer(high),trousers(high),sportshoes
(moderate),coffeemaker(moderate),washingmachine(low),vacuumcleaner(low),
andsmartphone(lowestinfluence).Onlythesimulatedpurchasesoftelevisionswere
notsignificantlyaffectedbythelifespanlabelling.

Amajorfindingofthestudywasthatlifespanlabellingalwaysinfluencedpurchasing
decisions,regardlessofthepriceofproducts.Also,itwasnotedthatlifespanlabelling
hadmoreinfluenceonpurchasingdecisionsrelatingtohigh-endproductsthanlow-end
products.Nonetheless,thedifferencebetweentheseproductgroupswasnotlarge,and

294 Gnanapragasametal.,Consumerperspectivesonproductlifetimes:anationalstudyoflifetime
satisfactionandpurchasingfactors.InProduct Lifetimes And The Environment 2017 Conference 
Proceedings,2017.
295 Ibid.
296 CooperandChrister,2010.
297 SIRCOMEetal.,2016.
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theresultsnotconclusiveaboutthistypeofinteraction.Moreover,90%ofrespondents
saidthattheywerepreparedtopaymore(willingnesstopay)forasimilarproduct
(dishwasher)withalifespanthatwas2yearslonger.

Althoughlifespanlabellinghadanimpactonmenaswellasonwomen,womenwere
morelikelytobasetheirpurchasingdecisionsonthiscriterion.Lifespanlabellinginflu-
encedpurchasingdecisionsinallagegroups.However,themostreceptivetolifespan
considerationswasthe25–35agegroup.Peopleolderthan35werelessinfluencedby
lifespanconsiderations.

Totestthepurchasingbehaviourofconsumers,fourlabeldesignswereofferedtothe
participantsofthestudy(Figure5).Eachoneofthelabelshadeffectivelyinfluenced
purchasingdecisions.However,twolabelsappearedtobeparticularlyeffective.

LabelswithascalefromAtoG(AG)andlabelsdisplayingusefullifetime(UL)achieved
betterresultsthantheothertwolabels,thelabeldisplayingthecostperyear(CD)and
forthelabeldisplayingthelifespaninyears(LSY).

Figure 6. The four designs of lifetime labels tested in the consumer study298

Thelabelwiththelifespangivenasatimeperiod(months,years)wasthebestunder-
stood,with82%ofparticipantsassociatingitwiththeproducts’expectedlifetime.This
suggeststhatusefullifetime(UL)shouldbedisplayedinasimilarformat.Intermsof
format,however,itwasnotedthatindividualsfinditdifficulttomentallypicture–and
thereforefullyunderstand–largequantities(e.g.10000hours,500washcyclesetc.).

298 Ibid.
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Study 2: Behavioural Study on Consumers’ Engagement in the Circular Economy

A more recent study299onbehalfoftheEuropeanCommissionconductedabehavioural
experimentonconsumers’engagementinthecirculareconomy,whichalsoincluded
apurchasingexperimentthattesteddifferentformsofdurabilityandrepairabilityinfor-
mationandtheireffectsonconsumers’purchasingdecisions.Thestudytestedboththe
effectofmanufacturerwarrantiesandexpectedlifetimeclaims,andthedurabilityand
repairabilityratingsincludedintheEUEnergyandEcolabelsusingnovelicons.

Resultsshowedthatconsumersmostlyassociatedurabilitywithproductquality,while
repairabilitywasmostlyassociatedwithavailabilityofspareparts.Repairabilitywas
throughoutthestudyfoundtobelessimportanttoconsumersthandurability.Accord-
ing to the consumer survey in the study this is because consumers trust manufacturer 
warrantiesandwouldnotexpectdurableproductstobreak.

Overall,thequalityoftheproductwasratedmostinfluentialinpurchasingdecision
followedbyprice.Howlongtheproductwasexpectedtolast(durability),repairability,
theexistenceofarepairserviceandenvironmentalcredentialswerealsoimportant
toparticipants.Themanufacturerorbrandwasrankedaslessimportant,andoverall
participantsratedtheproductbeingthelatestmodelortrendasevenlessinfluential.

Whendurabilityinformationwasshown,respondentsweresignificantlymorelikelyto
choosemoredurableproducts.Participantsreportedmostfrequentlythattheyexpected
durabilityinformationviaproductdescriptionsaswellasviaguaranteesorwarranties.
About30%ofrespondentsexpectedtoreceiveinformationviaretailers,operating
manualsorinstructions,orthemanufacturer’swebsite.Thesewerefollowedbythe
expectationofreceivinginformationviaanEUofficiallabel(18–23%),andanofficial
labelfromanationalauthority(14–19%).

Ajointanalysisofthebehaviouralexperimentandconsumersurveyrevealedthat
consumerswhohavereceiveddurabilityinformationviamanufacturerwarranties,or
durabilitypromisesatthepointofsaleinapurchasingexercise,weresignificantly
morelikelytoexpectfreereplacementorfreerepairsoffaultyproducts.Instead,those
whohadnotseensuchinformationweresignificantlylesslikelytoexpectfreerepairs
orreplacementsandinsteadexpectedtopayfortheseservices.

Study 3: Consumer Market Study to support the Fitness Check of EU 
consumer and marketing law

Another study300onbehalfoftheEuropeanCommissionexaminedasampleof7234
consumersfromeightEuropeancountriesthatwereaskedtochoosebetweendifferent
washingmachines,televisions,andsmartphoneswithdifferentdegreesofinformation
aboutdurabilityandrepairability.Oneofthemainoutcomesofthisstudyisthepositive
impactofthepresenceofdurabilityinformationonconsumers’purchasingdecisions.
Whennoinformationwasprovided,theitemsinquestionwereselectedby27%ofthe
respondents,while47%oftherespondentschosethesameproductswhensuchinfor-
mationwaspresent.Whendurabilityinformationwaspresent,respondentswereon
averagewillingtopay5%more,relativetoabaselineprice,forproductswithhigh
durability.Regardingthemodeofinformationprovision,thestudyfoundthatpresenting

299 LEEuropeetal.,Behavioural Study on Consumers’ Engagement in the Circular Economy,2018.
300 Gfk,Consumer Market Study to support the Fitness Check of Consumer Rules,2017.



85

durability-relatedinformationintermsofyearshasaslightlymorepowerfulimpact
thaninunits(inthestudyunitswerepresentedasspecificusageunits,e.g.thenumber
ofwashcyclesforawashingmachine).

Study 4: Comprehensibility of the EU Energy Label 

A study301onbehalfoftheGermanregionalauthoritiesprovidedinformationaboutthe
importanceofdurabilityinpurchasingdecisionsforelectronicequipment.Thestudy
presentedtheoutcomesofasurveywith1050Germanconsumers.Respondentswere
askedtoranktheimportanceofanumberoffactors(includingenergyefficiency,dura-
bility,priceetc.)intheirlastpurchaseornextplannedpurchase(Figure6).Althoughthe
mostimportantcriteriaforconsumerswhenchoosingelectricalorelectronicappliances
aretheelectricityconsumptionandenergyefficiency(49%),durabilityisrankedsecond
(43%),beforetheprice-performanceratio(36%).

Figure 7. Consumers consideration when purchasing electrical and electronic appliances.302

Study 5: Electrical and electronic product design: product lifetime

Thepreviousstudyhighlightedtheimportanceofdurabilityinpurchasingdecisionsof
electronicequipment.However,anotherstudy303 found out that consumers’  durability 
considerationswhenpurchasingnewelectronicappliancesmightdifferdependingon
thetypeofelectronicappliance.Accordingtoasurveywith1104UKrespondents,
someparticipantsindicatedthattheymightgivegreaterthoughttoproductlifetimes
whenbuyinggoods,dependingonhowlikelytheythoughttheproductwastobreak
down.Forinstance,washingmachines,vacuumcleaners,andlaptopswerethought
tobemorelikelytobreakdownthantelevisionsandfridges.

301 DünnhoffandPalm,Comprehensibility of the EU Energy Label – Results of two focus groups and 
a representative consumer survey,2014.
302 Ibid.
303 Knightetal.,2013.
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Overall,consumersuseacombinationofgeneralknowledgeandproxies(e.g.brands,
pricesorguarantees)tomakeassessmentsaboutlifetimesofcomparableproducts.
Differentfactorsareusedbyconsumerstoestimateproductdurabilityincludingdesign,
technologicalchange,thecostofrepair,theavailabilityofspareparts,household
affluence,aesthetics,functionalquality,andfashion.

Study 6: The Influence of Product Lifetime Labelling on Purchasing Electrical 
Appliances among German Consumers

Apilotstudy304wasconductedbyresearchersinGermanyintohowconsumerswould
reacttoahypotheticalproductlifetimelabel.Itwasframedasalabelthatwasnota
guarantee,butsimplyanindicationofexpectedlifetime,thatwouldbetestedbyan
independentagency.

Themethodologyofthisstudyincludedanexperimentalonlinesurvey(choice-based
conjointanalysis)onasampleof409Germanconsumers,reachingtheparticipantsby
onlinepanelsandpersonalcommunications.Theanalyticalframeworkofthestudy
(Figure7)wasbasedonacombinationofthetheoryofplannedbehaviour305 and the 
consumer theory of Lancaster306,toidentifythepurchasingdeterminantsofconsumers.

Figure 8. Conceptual model for consumer preference analysis, based on the theory of 
planned behaviour and the consumer theory of Lancaster.307

Althoughtheconsumerssurveyedsaidthemostimportantfactor–weightedat33%–
intheirpurchasedecisionwasprice,theyrankedthetheoreticalproductlifetimelabel
at31%.Theygaveenergyconsumption,representedbyalabelthatalreadyexists
acrosstheEU,lessthanhalftheimportanceofaproductlifetimelabel.

304 Jacobs,The Influence of Product Lifetime Labelling on Purchasing Electrical Appliances among 
German Consumers,2018.
305 Ajzen,Thetheoryofplannedbehavior.Organizational Behavior and Human Decision Processes,
vol.50(1991),179–211.
306 Lancaster,ANewApproachtoConsumerTheory.Journal of Political Economy,vol.74(1966),
132–157.
307 Jacobs,2018.
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Basedontheanalyticalframeworkofthestudy,theresultsindicatedthatthepreference
fordurabilityisdrivenbybothsustainabilityvaluesoftheconsumersand‘rational’
egoisticmotives,suchassavingmoney.

Study 7: Labelling the durability of a product on its packaging: A pilot study

Anotherpilotstudy308comesfromresearchersinBelgiumwhofocusedonhowtoframe
informationaboutthedurabilityofaproducttoimpactconsumers’attitudesandpurchase
intention.Byusingasnowballsamplingmethod,thestudyexamined720French
respondents.

Theresultsshowedthatdurabilitylabellinghasameasurablepositiveeffectonconsumer
attitudesaboutperceivedquality,inparticularforlowpricedproducts,butnosignificant
impactonwillingnesstobuy.However,theresultswereincoherentacrossproduct
categories,typesoflabellingandprofilesofconsumers.Moreover,repairabilityinfor-
mationhasapositiveimpactonconsumerattitudeandwillingnesstobuytheproduct,
independentlyoftheproductprice.309

7.3.3 Summing up the evidence and implications

Themajortakeawaysfromtheanalysedstudiesintheprevioussectionincludethe
following:

• Theavailabilityofdurabilityinformationalmostcertainlyinfluencespositively
thepurchasingdecisionofconsumers,althoughthismightbedependentonthe
typeofproduct.

• Durabilityinformationincreasesthewillingnesstopayforamoredurableproduct.

• Durabilityinformationislinkedtotheperceptionofquality,anditispreferable
torepairabilityinformationonaproduct.

• Durabilityisconsideredamongthetop3factorsinfluencingthepurchasing
decisionofconsumer.

• Demographically,theprofileoftheconsumerwhoismorelikelybeinfluenced
byadurabilitylabelisawomanintheage25–35.

• Adurabilitylabelwouldbebestunderstoodbydisplayingtheusefullifetimeof
aproduct(eitherbyunitcyclesorlifeyears).

Severalimplicationsarisefromtheresultsofthestudies.Itishighlightedthattheinflu-
enceofenvironmentalinformationmaybeproductdependent.Somestudieswithinthe
evidencebaselookedatthesameinformation,butacrossdifferenttypesofproducts.From
thesestudies,itisclearthatinformationorlabelsthatworkononeproduct,maynot
workonadifferentproduct.Understandingwhataspectsoftheinformationcanbemore
universallyappliedcomparedtoproductspecificinformationwillbeimportant.There
isevidencethatenergylabelsarelesseffectiveonproductsthatareusedlessregularly,
andthattheimportanceofbrandtotheconsumermayaffectalabel’sinfluence.310

308 Swaenetal.,Labelling the durability of a product on its packaging: A pilot study,2014.
309 Swaenetal.,Labelling the durability – the reparability of a product,2018.
310 Whittleetal.,The Effectiveness of Providing Pre-Purchase Factual Information in encouraging 
more Environmentally Sustainable Product Purchase Decisions: Expert Interviews and a Rapid 
Evidence Assessment,2019.
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Theroleofinformationinteractswithpricesensitivityandvariesacrossdifferentcon-
sumergroups.Acrossproducts,pricewasoftenreportedasbeingthemostinfluential
factorinproductchoice.Pricewasalsofoundtointeractwiththeinfluenceoftheenviron-
mentalinformation.However,thereisnoevidenceastowhatthelimitwouldbeofthe
premiumpeoplearewillingtopayforlabelledproducts.Furthermore,ifsomeoneplaces
highimportanceonprice,itisunlikelytobeinfluencedbyenvironmentalsustainability
information.311

Finally,astudy312preparedfortheEuropeanParliamentonthesubjectofpromoting
productlongevity,identifiedsomeadditionalimplicationsinrelationtoproductlife-
timesandtheinformationprovisiontoconsumers.Themostrelevantpointsincluded
thefollowing:

• Intermsofenvironmentalobjectives,itisnotalwaysthecasethatextending
productlifetimeispositive.Impactsacrosstheproduction,usageandendof
lifephasesneedtobeconsideredandcommunicated,asthereareoftentrade-
offsamongthese.

• Aone-size-fits-allhorizontalapproachasregardsproductlifetimeisunlikely
tobeappropriate–differentapproachesaresuitabletodifferentproductsat
differenttimes.Evenforthesameproduct,differentapproachesmaybeneeded
overtimeinresponsetomarketevolutionandtechnologicalevolution.

• Consumerattitudestowardsincreasedproductlongevityaredistinctlymixed.
Theywouldwelcomelongerproductlifetimesforsomeproducts,butinother
casesworriedabouthighcostsofacquiringormaintainingproductswithlong
lifetimes,orworriedaboutbeinglockedintoobsolescentproducts.

• Consumershavelimitedreliableinformationaboutproductlifetimesandtotal
costofownership(i.e.theadditionalcostofmaintainingandupgradingthe
productfortheentiretyofitslongerlifespan)

• Consumerswouldbenefit,notonlyfrominformationaboutservicerecordsand
expectedproductlifetimeamongcompetingproducts,butalsofromcomparative
statisticsonthetotalcostofownership.

7.4 Potential application of durability labelling and information 
display requirements

A study313bytheFrenchenvironmentandenergyagencyADEMEpresentedacompre-
hensive account on the conditions of introducing a durability label in France and the 
trade-offsofusingothertypesoflabels,e.g.forenvironmentalimpacts.

To steer consumer choice towards more environmentally sound decisions  regarding 
purchasesofproducts,thereisavarietyofinformativeapproaches.Indicatingthe
environmentalimpactoraproduct’slifespanaimstoguidetheconsumer’spurchasing
choicetowardstheproductwiththeleastimpactontheenvironment.Forenvironmental
labellingthedesignofalabelcanbequitesimple,indicatingthelevelofenvironmental
impactinaselectedenvironmentalpressureorinanaggregateindicator(e.g.footprint).

311 Brocklehurstetal.,Cantheprovisionofenergyandresourceefficiencyinformationinfluence
whatconsumersbuy?Areviewoftheevidence,inECEEE 2019 Summer Study on Energy Efficiency: 
Is Efficient Sufficient?,2019.
312 Marcusetal.,2020.
313 FangeatandChauvin,Allongement de la durée de vie des produits,2016.
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Thedisplayofthelifespanofaproductisalittlemorecomplicated.Itmustbenoted
thatenvironmentalanalysisofpotentialimpactsisanestimationmethodbasedona
functionalunit,onweightsandoncalculationassumptions.Butthedevelopmentof
methodsforevaluatingtheusefullifewillalsobebasedonbasicassumptionswhich
may,inturn,becalledintoquestion.Itisthereforeunrealistictothinkofescaping
theimperfectionsofenvironmentalanalysisbyimplementingadurabilitydisplay.To
assesstheenvironmentalimpactofproducts,itisnecessarytoknowtheirlifespan.For
instance,inthecasetwosimilarproducts,ift-shirt“A”hasalifespantwiceaslongas
t-shirt“B”,thenforagivenfunctionalunit(e.g.50washes),theenvironmentalimpact
of“B”willbetwiceaslargeasthatof“A”.Currentlythough,thereisnouniversally
agreedstandardforassessingaccuratelyproductlifespans.

Unlikedecisionstakenoutofecologicalconsciousness,thefinancialaspectisvery
oftenthedecision-makingparameteroftheconsumer.Thus,theimpactofdisplaying
alifetimeofaproductcouldbemuchgreaterthananenvironmentalindication.For
instance,byofferingtodirectlydisplaythecostofusingtheproduct,e.g.apieceof
furnituredesignedtolast5yearsandsoldfor100EUR,wouldactuallycost20EUR
peryear.Inaddition,potentialwaterconsumption,electricity,orotherconsumablescan
alsobetakenintoaccountinthisuseprice.Whiletheinfluenceofsuchanapproachon
consumerchoicecouldbeconsiderable,thecalculationofsucha“usecost”couldbe
complicated.

Inpractice,itisimportanttotakecarewhenchoosingthedesignofaproduct’slifetime
label.Forexample,displayingthenormativevalueof“Lifespaninnormaluse:500cycles”
isnotenoughforproducingtheanticipatedeffects,butitmustalsobeaccompaniedby
relatedinformationcampaignsforeducatingtheconsumerinreadingandunderstanding
thelabel.Thedisplayedvalueonthelabeldoesnotnecessarilyreflecttheconsumer’s
conditionsofuse.Also,itshouldbenotedthatthestandardlifeofaproductdoesnot
takeintoaccounttheavailabilityofsparepartsandthereforewouldnotnecessarilyreflect
therealityintermsofoperatinglife.Thenormativedurationjustmakesitpossibleto
comparetwoproductswitheachother.

Itisalsonecessarytoavoidthatthisnormativelifeisexpressedinnumberofyearsbut
ratherinnumberofoperatinghoursornumberofcycles.Consumerscouldconfuse
itwiththeconceptsoflegalwarrantyormanufacturer’swarranty(alsoexpressedin
numberofyears),andthusfeelfrustratediftheirproductbreaksdownbeforetheperiod
indicated.Theconsumershouldnotunderstandthataftertheindicatedtime,theproduct
isobsolete.Itisthereforeamatterofcommunicatinginaneducationalwaytowardsthe
consumer.Forinstance,thiscouldtaketheformofabriefdocumentation,insidethe
packagingoftheproducts.

Ontheotherhand,thecredibilityofanormativedisplayoflifespan,intheformof
numberofyears,couldveryquicklybequestionedbyconsumers.Theymightget
frustratedifoneoftheirproductsdoesnotreachthestatedshelflife.Forthisreason,
itwouldbebeneficialtoincludefurtherconsiderationsinadurabilitylabelthatcould
expressdurabilitythroughcriteriaofavailabilityofspareparts,repairabilityandby
takingintoaccounttheevolutionaryaspectofproducts.

Thiswouldprovideamoreaccuratepictureoftheeffectivelongevityoftheproduct.
Fortheimplementationofsuchalabel,itwouldbenecessarytoworkwithallthe
stakeholdersonthedevelopmentofmethodsandcriteria.However,discussionswith
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tradersdemonstratedthatalthoughinprinciplethisisagoodideaforconsumers,itmay
notbeembracedbymanufacturerswhowouldseelabellinglifespanasathreattoexisting
businessmodels.Forlabellingtohappen,manufacturersneedtoseedurabilityasa
competitiveadvantageandcommerciallyviable.314 

Lookingathowdurabilityinformationcanbeeffectivelyprovidedtoconsumers,a
Europeanstudy315concludedthatconsumersprefertoreceivedurabilityinformation
eitherasamanufacturerwarrantyorexpectedlifetimeindication.Showingdurability
informationaspartofanexistingEUlabelwasslightlylesseffective.Whendurability
informationonanEUlabelwasshowninconjunctionwithrepairabilityinformation,
itwaslesseffectivecomparedtotheotherwaysofprovidingdurabilityinformation.
Thegroupofrespondentswhosawdurabilityinformationtogetherwithrepairability
informationchoseonaveragelessdurableproductscomparedtorespondentswhosaw
durabilityinformationonitsown.Butrespondentswhosawdurabilityandrepairability
informationtogetherstillchoseproductwithhigheraveragedurabilitythantherespond-
entswhodidnotseeanydurabilityinformation.

Specifically,participantswelcomedtheideaofbeingprovidedwithinformationabout
thedurabilityofproductsandagreedthatthisshouldbepresentedonproductlabelsor
intheshopatthetimeofpurchase(oronthewebsite,ifaproductispurchasedonline).
Somesuggestedthatsalesstaffshouldalsobeabletoinformcustomersaboutaproduct’s
durability.Attitudestowardsthesuggestionofhavingtheinformationpresentedonthe
EUEnergyEfficiencyLabel(orasasimilarlabel)wereverypositive.Participantsfelt
thatthiswouldenabledisplayingproducts’durabilityinasimple,straightforwardmanner,
andwouldenableconsumerstoeasilycompareproducts.

Participantsalsomadesuggestionsonhowdurabilityshouldbedefinedforeachofthe
differentproducts:

• Washingmachine/dishwasher:estimatednumberofwashes(ratherthannumber
ofyears).Participantsagreedthatfortheseproducts,expressingdurabilityin
numberofyearswouldnotbeaccurate,becausesomehouseholdsusethese
moreoftenthanothers.

• Television:estimatednumberofyearsorestimatednumberofhoursofuse,
becausethefrequencyofuseforthistypeofproductvariesbyhousehold.
Another suggestion was to combine information on number of years with the 
averagenumberofhoursofuseperday.

• Vacuumcleaners:estimatednumberofhoursofuse.

• Smartphones:someparticipantssuggestednumberofyears,othersalsosuggested
numberofbatterycharges.Somementionedthatitwouldbehelpfultohave
anindicationofthebattery’sdurabilityinnumberhours(andtheequivalentin
numberofyears)becausethisisoftenthepartthatbreaksdownfirst.

314 Knightetal.,2013.
315 LEEurope,2018.
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7.4.4 Spill-over effects

Irrespectiveoftheenvironmentalaspectsortypeofimpactspresentedonalabelandthe
design/modeofinformationdisplayed,priorexposuretoenvironmentallabelscreates
acognitiveprecedenceinconsumers’decision-makingprocess.Thisphenomenonhas
beendescribedaslabelinformationspill-overeffects.Astudy316onbehalfoftheEuropean
Commissionidentifiedspill-overeffects,andpresentedtwodistinctivetypesofspill-over
effects:

1. Thetendencyofpeopletoadoptasimilarmind-settoadifferentsituationafter
seeinganenergylabel.

2. Thesecondtypereferstotheextenttowhicheffectiveelementsinthelabelfor
oneproductcanalsobeusedinlabelsforanotherproduct.

Toprovidesomeinitialinsightintothepresenceofspill-overeffectsofthelabelsto
environmentalconcernsthestudyexaminedthedifferencesinrespondents’general
environmentalconcernafterexposuretoenergyinformationinthesimulatedshopping
experiment.Consumerdecisionprocessdependsonfactorssuchasgoals,consequences
ofrightorwrongchoice,availabletime,motivationandabilitytoweighinformation.

Itwasdemonstratedinthestudythatlabelshelpconsumerstounderstandrelativelycom-
plicatedcharacteristicsofproductsandfacilitatethechoiceprocess.Thisisparticularly
relevantwhenconsumersare(cognitively)unwillingorunabletotakeallrelevant
informationintoaccount.Thelesswillingorcapableconsumersaretoprocessallthe
availableinformation,theeasiertheinformationshouldbepresentedinordertohave
animpactontheconsumerdecisionmaking.

Forexample,energyrelatedinformationintheformofcolourscalingandlettersidenti-
fyingtheenergyclass(e.g.EUenergylabel)wasfoundtobethemosteffective.How-
ever,whetherthiscaninformlabeldesignforotherproductcategorieswoulddepend
onthetypeofproduct,aswellastheattribute(energyefficiencyoranotherattribute)
tobecommunicatedasconsumerscometounderstandlabels.Althoughexposureto
alabelsimilartotheEUenergylabelwouldmakeimmediatelyrecognizablethescale
ofmeasurementandperceptionof“right”or“wrong”choice,itmightconfusethecon-
sumerastowhatattributeoftheproductitismeasuring.Therefore,spill-overeffects
conditionconsumerstoidentifyeasilyandrankaccordinglyasetofproductattributes,
howeverthechallengeofapotentiallabelistoeffectivelycommunicatethespecific
attributewithoutconfusingtheconsumer.

316 Leenheeretal.,Study on the effects on consumer behaviour of online sustainability information 
displays,2014.
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8 Existing and proposed policies 
to extend product lifetimes: 
a review of advantages and 
drawbacks of different policy 
instruments

Thischapterdiscussesthemainadvantagesandshortcomingsassociatedwithvarious
policyinstrumentsthatcanbeusedtopromotelongerlifetimesofproducts.Italsodis-
cusseswhichpoliciesareofgreaterimportance,andsomeimplicationsforapotential
policymix.Finally,some‘dynamic’parametersthatmaybeveryimportanttoconsider,
thatcanchangethecontextforpolicymaking,arediscussed.Thischapterisbasedon
theauthors’ownanalysisoftheliterature.

8.1 Strengths and weaknesses of current and proposed policy 
instruments

Generallyspeaking,iftherewasa‘greentaxreform’–whichwouldincreasethepriceof
materialsandreducethecostsoflabour–someofthechallengesrelatedtostimulating
longerlifetimesandrepairswouldberesolved.Productswouldbecomemoreexpensive
andrepairwouldbecomecheaper,withouttheneedforothertypesofinterventions.
Butsincewehavetalkedaboutsuchareformfor30years,andnoEUcountryhasbeen
abletomakeanysignificantprogress,wewillfocusonmorerealisticpolicychoices.
Themainpoliciesthatcanbeusedtoinducelongerproductlifetimesand/orincreased
repairs,areprovidedinFigure9.

Figure 9. The variety of policies that can be used to induce longer product lifetimes and/or 
increased repairs.
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‘Mainpolicies’arethosepoliciesthatcandirectlyprovideincentivesfordesigning
long-lifeproductsandrepairthem,whereas‘supportingpolicies’arepolicieswhich
(a)webelievewill–atleastintheshortterm–providequiteweakincentivesfor
suchchanges,or(b)arenotdirectlyaddressinglifetime/repairsbutmaynevertheless
supportsuchdevelopments.

Intable20wediscussthemainpolicies,atwhich‘policylevel’theyshouldbeapplied,
theirmainpotentialcontributionstolongerlifetimesand/orrepairs,andsomeconcerns
relatedtotheircurrentapplications.

Table 20. Discussion of the main policies about their level of implementation, main 
potential contributions to longer lifetimes/repairs and related implications.

Policy Policy level Potential Shortcomings in current 
application

Ecodesign  
Directive

EU (legal 
harmonization)

High potential to 
induce durable 
design, design for 
repairability, and 
‘right-to-repair’ 
obligations

Current standards focus more 
on repairability than lifespan 
per se. 

If regulating durability, testing 
will be problematic for very 
durable products

Affluent consumers have little 
patience for repairs for some 
products; not certain current 
rules will address this.

Some product groups (e.g. 
textiles, furniture) may not be 
suitable to address through 
the Ecodesign Directive. Then, 
product specific regulations 
could be an option.

The need to set product-
specific regulations, and to 
specify product components 
related to design solutions, 
means that it could be a 
cumbersome approach to 
achieve change. 

Standardization International/ EU Necessary for 
measuring, regulating 
and communicating 
durability and 
repairability

Uncertain how much support 
generic standards can provide. 
Policy measures need to be 
product-group specific.

Right-to-repair (R2R) 
laws and policies 
(rights for consumers 
to go to independent 
repairers; right for 
independent repairers 
to access tools, 
spare parts and 
manuals etc.)

EU/national. 
Several US states 
have proposed 
R2R laws. The EU 
has set related 
requirements from 
some product 
groups under the 
Ecodesign Dir.

Necessary in order 
to stop OEMs from 
using IPRs as barrier 
for repairs. 

Significant resistance from 
OEMs makes it difficult to 
adopt laws despite popular 
support; especially in the 
US. OEMs may find some 
loopholes’ or adopt business 
strategies to circumvent rules.
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Policy Policy level Potential Shortcomings in current 
application

Repair & lifetime 
information in 
labelling schemes

EU for mandatory 
schemes/EU 
Ecolabel

National/regional 
for other eco-
labelling schemes

Very important: 
can be used as 
benchmarks by 
producers and 
consumers; may lead 
to other changes in 
consumers’ use of 
information

It can be problematic to set 
such requirements as what 
constitutes ‘lifetime’ and the 
factors affecting lifetime may 
differ between product groups 
and be quite complex. 

Durability and repairability is 
affected also be e.g. software 
updates; thus a holistic 
approach is required

Subsidies and/or 
tax reliefs for repair 
sector

National/regional Can support the 
sector, which is 
currently struggling 
with low profit 
margins (for many 
product groups, 
not all)

May be problematic due 
to rules on subsidies and 
other competition concerns. 
Alternatives may involve 
tax deductions and other 
approaches.

Taxes are primarily a national 
issue, and thus such measures 
will not cover the whole EU.

Legal consumer 
warranties for 
repairs & products 
(guarantees per se, 
but also rules on 
‘burden of proof’)

Mainly national law 
(also EU consumer 
law, minimum 
harmonisation)

Potentially very 
strong incentive 
to promote more 
durable products

There are many uncertainties 
regarding effects on the 
market. It is not known if this 
provides a strong incentive for 
ecodesign among OEMs, and 
neither if consumers will use 
the rules to make redress for 
faulty products. Consumers are 
often confused regarding legal 
guarantees vs. OEM warranties 
etc. The rules on ‘burden of 
proof’ is at least as important 
as the legal guarantee.

Re-use targets in 
EPR schemes

EU and national 
policy

Re-use targets 
would support re-use 
of products and 
harvesting of spare 
parts; when there are 
only recycling targets 
there are limited (or 
no) incentives to 
take good care of 
collected goods

Re-use targets would be a 
start, but several other issues 
should be resolved such as: 

• The role of OEMs and the 
potential for other actors to 
make use of the products

• Liabilities, guarantees and 
ownership issues

Repair cafés and 
related activities

Regional/local, 
possibly supported 
by national/EU 
policies

Helps to nurture 
‘repair culture’ and 
make repair more 
trendy

Hard to scale up such 
activities in all regions. Heavily 
dependent upon consumer 
interest. Will need some public 
funding and information 
campaigns

Public procurement of 
functions (e.g. PSS) 
& remanufactured 
products

Local/regional/
National; can be 
supported by 
national and/or EU 
guidelines etc.

High potential for 
some remanufactured 
products, such as 
ICT/furniture. High 
potential in procuring 
functions in some 
areas as it changes 
the incentives for 
OEMs. 

Procuring remanufactured 
products often hindered 
by attitudes and existing 
practices.

Many procurers do not feel 
convenient with procuring 
functions and it entails 
certain risk cf. to traditional 
procurement.
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Regarding‘supportingpolicies’theseeitherprovideindirectsupport,or–webelieve–
havelimitedsteeringpotentialintheshortterm.Someinterestingsupportpoliciesare:

• Modulated fees in EPR schemes:Thesehavepotentialtoprovideincentives
forecodesign,butresearchfromFranceshowsthatcurrentfeesondurability/
repairabilityhavehadlimitedeffect.317Inordertoprovideincentivesthereis
aneedtoraisetheamountofbonus/malus318,andtoapplysimilartypesoffees
aroundEurope319toprovideagreaterinfluenceonOEMs.

• Infrastructure for re-use and recycling/ Support for harvesting spare parts from 
EPR schemes:thereissignificantpotentialforre-useofsomeEOLproducts320,
andtoharvesthigh-qualitysparepartsfromEOLstreams.Thiscouldsignificantly
reducethecostsofrepairs.Currently,EPRtargetsinlegislationareonlyseton
weight-basedcollectionandrecycling,whichcanfavourshreddingforeasy
recoveryofbasicmetalsoverrecoveryofcomponentsthatmayrequiremanual
labour.Reuseofcomponentscanbeincentivisedthroughmorequalitative
requirementsforrecyclinginEPRpoliciesaswellasincentivestoreusesuch
components.Butseverallegalandorganizationbarriersmustthenbeovercome.321

• Quality labelling for re-used products & related standards:crediblelabelling
schemescanbeveryimportantastheyincreaseconsumerconfidenceforrecon-
ditionedproductsandcanreinforcepublicpurchasingbyprovidingrelevant
information.322

• Public procurement of high-quality goods: Increasing volumes of high-quality 
goodsisbeneficial,astheylastlongerandhavehigherpotentialforre-useand
remanufacturingthanproductsoflowerquality.323

• Public procurement of remanufactured goods: Procurementoflargernumberof
remanufacturedproductscansupporttheremanufacturingindustryinscaling
up324,whichwillbebeneficialalsoforconsumermarkets.

317 MicheauxandAggeri,Eco-modulationasadriverforecodesign:AdynamicviewoftheFrench
collectiveEPRscheme,Journal of Cleaner Production,vol.289(2021),125714.
318  Ibid
319 Kunzetal.,StakeholderViewsonExtendedProducerResponsibilityandtheCircularEconomy,
California Management Review,vol.60(2018),45–70.
320 MiliosandDalhammar,Ascendingthewastehierarchy:re-usepotentialinSwedishrecyclingcentres,
Detritus,vol.9(2020),27–37.
321 Dalhammaretal.,2020a.
322 Gåvertssonetal.,2020.
323 Crafoordetal.,Theuseofpublicprocurementtoincentivizelongerlifetimeandremanufacturing
ofcomputers.Procedia CIRP,vol.73(2018),137–141.
324 Öhgrenetal.,Publicprocurementofremanufacturedfurnitureandthepotentialforprocuring
product-servicesystems(PSS)solutions.Procedia CIRP,vol.83(2019),151–156.
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8.2 The policy mix

ThenecessarypolicymixforpromotinglongerlifetimesandrepairsincludesbothEU
policies,nationalpolicies,andpoliciesthatcanbeinfluencedbybothEUandnational
policies.Somekeypoliciesareoutlinedbelow.

Mainly EU policies

• Ecodesignrequirementsfordurablequalityproductsthatareeasytorepairand
disassemble.

• Informationrequirementstoconsumersabouttheexpectedlifetimeand
repairability.

• Obligationtoproduce,andrighttoaccess,spareparts/tools/repairinformation
atreasonablecosts,forconsumersand/orindependentrepairers.

EU and/or national policies

• Extendedlegalguaranteesandburdenofproofonproducersfornewproducts.

• Legalguaranteesonrepairs.

• Removaloflegalbarrierstorepair(e.g.copyrightandpatent).

• Labellingschemestoguaranteethequalityofrepairedorremanufactured
products.

• Requirementstoofferrepairservicesandtake-backinstore.

Mainly national rules

• Subsidiestosomerepairactivities,and/ortaxdeductionsforrepairs.325

• Requirementsaboutdurabilityandrepairabilityinpublicprocurementrules
andtenders,andappropriatetrainingtopublicactorstoidentifyandpromote
resourceefficientsolutionsinpublicpurchasing.

• Funding/supportingrepaircafésandactivitiestoraiseawareness.

AkeyissuemovingforwardconcernstherelationshipbetweenEUmemberstates’
policiesandEUpolicies.A‘dynamic’policyfieldrequiresnewpolicydevelopments
atboththeEUandnationallevels,whereasconsiderationsabouttheInternalMarket
andfaircompetitionnecessitatessomeharmonizationofmeasuresattheEUlevel.
Also,inrelationtopolicieswhereEUmemberstateshavesomediscretion,there
couldbeaneedforsomecoordinationofmeasures.326 

Swedenshouldconsiderdevelopingnationalpoliciesinsomearenas,includingpublic
procurement,supporttotherepairsector,andinfrastructureandsupportforre-use,
repairandsecondhand.

325 Thebestapproachwouldbetotakeamoreholisticapproachtothetaxationframeworkforthe
CircularEconomy;seee.g.Milios,TowardsaCircularEconomyTaxationFramework:Expectations
andChallengesofImplementation.Circular Economy and Sustainability,2021.https://doi.
org/10.1007/s43615-020-00002-z
326 Oneexamplesconcernsmodulesfees:memberstatesdecideoverthefees,buttheWFDindicates
thatsomelevelofharmonizationmaybenecessary;cf.WFDArt.8andRecital27.
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8.3 Dynamic parameters

Thereisanumberofmarketconditionsthatcouldsignificantlychangesomeofthe
dynamicsonthemarket,andthereforealsothecasefornewpolicies.Theseinclude:

• More high-quality, expensive products:someofthepoliciesoutlinedabove
couldleadtoanincreaseinproductspricesandproductquality.Thiswouldbe
beneficial,asitwouldleadtomorecarefulconsiderationofpurchasesamong
consumers,andtothemseeingproductsasvaluablecommoditiesthatcouldbe
repairedandupgraded.

• More servitization:Therearecurrentlyprojectstestingtheleasingofproducts
tocustomers,asalternativetotraditionalsales.Thiswouldchangetheway
OEMsprofitfromaproductandcouldleadtoecodesigndevelopment.Ifsuch
activitiescouldbereplicatedandreachacriticalmass,itmayfurthersupport
changesinbothecodesignandconsumerofferings.

• Consumer attitudes and habits:somepolicies,likelifetimelabellingofproducts
couldchangeconsumerattitudes,andeventuallyalsoinfluencepurchasing
decisions.Consumerswouldprobablybeincreasinglywillingtopayapremium
forlongerproductlifetimeastheyare“educated”inthinkingabouttheseissues.

• Price of spare parts and spare part harvesting:Remanufacturingofspareparts
fromcarsisanexpandingbusiness.Actorslikeinsurancecompanieshave
supportedthistrendasitreducescostsofrepairs.Thereispotentialtoharvest
sparepartsfromhigh-qualityOEMproducts,andmanufacturethemordirectly
usetheminrepairs,ifthebarriersforsuchpracticescanbeovercome.This
couldleadtolowercostsforrepairs.

• Subsidies and education for the repair sector:therepairsectorrelatedtosome
consumerproductsisstrugglingwithlowprofitmarginsandlackofeducated
repairers.Directgovernmentsubsides,andeducationalefforts,underalimited
period,couldbeonewaytoprovideaboostforthesector.Ifthesectorscales
up,theprofitmarginsarelikelytorise.

• Training and education in the public sector: Publicofficialsinprocurement
servicesneedtobeequippedwiththeappropriatesetofskillsandcompetencies
toallowtheidentificationandhandlingofresourceefficiencycriteriainprocure-
menttenders.Trainingandeducationofpublicprocurersiscriticalforthe
futuredevelopmentofprocurementcriteriaandcontractingconditionsthat
reflectthedemandforlongerlifeofproducts.Thiscouldhelpovercomethe
currentresistancetowardspurchasing‘functions’insteadofproducts.327

• Systemic change:Concluding,thereareseveralinterestingavenuesforinducing
changesinthesystems.Inordertorealizethevisionofacirculareconomy,it
willbecrucialtoadoptasystemsperspective,inordertoensurethatresources
canbeaccessedbyactorsthatcanrealizeitsvalue,withproperpoliciesto
supporttheseprocesses.

327 SverigesOffentligaInköpare,Universitetsutbildning i offentlig upphandling på gång?,2018.
https://www.soi.se/aktuellt/2018/februari/universitetsutbildning-linkoping
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9 Conclusions and ways forward

Thischapterdrawssomeconclusions,anddiscussesthepotentialwaysforwardregarding
policesforlongerproductlifetimesandmoreproductrepairs.

9.1 Conclusions

Themainconclusionsofthestudyincludethefollowing:

• Therearecurrentlyalotofbarriersthatobstructthedevelopmenttowardslonger
productlifetimesandmoreconsumerrepairs.Keybarriersincludeproductdesigns,
legalbarriersforrepairs,andtheratherlowpriceofresourcesandhighcostof
labour.

• Inordertoovercomeexistingbarriers,apolicymixisneeded.Therearecurrently
alotofpolicyinitiativeswhichaimtoincreasethelifespanofproducts,through
productdesign,re-useandremanufacturingetc.TheyareadoptedbothbytheEU
anditsmemberstates(includingatregionalandmunicipallevels).Keypolicies
includetheEcodesignDirective,changesinconsumerlaws,andlabellinginitiatives.
Francehasadoptedpolicieslikemodulatedfeesinproducerresponsibilityschemes,
repairabilitylabel(asof2021,5productgroupsareregulated),andplanstointro-
duceadurabilitylabelandarepairfund.Wecanexpectothercountriestoadopt
similarpolicies,butalsonewones.WecanalsoexpecttheEUtoadoptsimilar
policiesandharmonizemarketrequirements,aswellasintroducenewEUpolicies
like‘productpassports’.Whileallthesenewpolicydevelopmentsarewelcome
andnecessary,itisquestionableiftheycanovercomeallthebarriersforlong-lived,
repairableproductsidentifiedinthisstudy,andwecanthereforeexpectadditional
policiesinthefuture.

• Thevocabularyanddefinitionsaroundproductlifetimesandrelatedconcepts
(technicallifetime,prematureobsolescenceetc.)leadstosomeconfusionand
canbeabarrierfornewpolicydevelopments.Anumberofstandardsarebeing
developed,whichaimstostandardizesomevocabulary.Thereisalsoanew
generationofstandardsthatcansupportnewpoliciesandlawsrelatedtodurability,
productlifetimeandrepairability.Thatbeingsaid,differentproductgroupsmay
requiredifferentmeasuresandapproaches,dependingonissuesliketheprofile
ofthelifecycleenvironmentalimpacts,userbehaviour,technicalmaturityetc.

• Thenumberofproductorientedenvironmentalandwastepoliciesaregrowing.
Thismeansthatitisincreasinglyimportanttoanalysehowthesepoliciesinter-
act.Clearlysomepolicieshave‘synergistic’effects,i.e.theyworkwelltogether.
Butthereisanincreasingrecognitionthatsomepoliciesmaybeinconflictwith
eachother,andinliteraturethereisanincreasingnumberofexamplesofsuch
conflicts.Forexample,rulesrelatedtochemicalsinproducts–adoptedtosupport
toxic-freematerialstreams–canbeabarrierforrepairandremanufacturing.
Thus,issuesrelatedto‘policycoordination’,‘policyintegration’and‘policy
harmonization’areofincreasingimportance.Further,aslongasproducersand
consumersdonothavetopayforallenvironmentalimpacts(externalities)associ-
atedwithproducts,themoresustainablealternativesmaybemoreexpensive.
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• ThemajorityofLCAstudiesandotherstudiesonproductlifetimesaredevoted
toEEE.Further,duetothescopeoftheEcodesignDirectivemostofthestudies
aredevotedtoenergy-relatedproducts.Itisimportantthatotherproductgroups,
suchasfurnitureandtextilesarenot“forgotten”.Thereareseveralproposals
andreadilyavailableideasinliteratureonhowtoregulatesuchproductgroups.328

• TherearesomeregulationsundertheEcodesigndirectivethatrelatestoproduct
lifetime,butthemostrecentregulationsarefocusedmoreon“repairability”than
productlifetimeper se.Therecanbegoodreasonsforwhythisisthecase,but
itislikelythatitisbettertoensurethatproductslastlongerthanthattheyare
repairableincasetheybreakdown.Productbreakdownisafailureinitself,
andallbrokenproductswillnotberepaired.

• LCAstudiescanprovidesomeideason“optimallifetimes”fromanenviron-
mentalperspective.However,weshouldrememberthattherecanbeother
reasonsforstrivingforlongerproductlifetimes.Longerlifetimeisoneimpor-
tantaspectof“productquality”andhighqualitycanmakeconsumersmore
trustfulofnewtypesofproductsandtechnologies.Further,consumersmay
wantlonger-livedproductsforeconomicreasons.

• Energy-usingproducts,havingsignificantenvironmentalimpactstypicallyin
theirusestage,generallyhavetrade-offsthatneedtobeconsidered.Theoptimal
lifetimesfortheseproductsdependonthefollowingfactors:theenergycontext
inwhichtheyareproducedandused,theintensityofuse,theefficiencyofthe
baseproduct,therateofproductdevelopmentforproductswithhighestimpacts
inusestage,theefficiencyofthereplacement,andactualuserreplacement
patterns.Thetrade-offsbetweenvariousenvironmentalparametersarelikely
tobereducedovertime:Asproductdevelopmentmaturesandelectricitymixes
aredecarbonized,mostproductsshouldbeusedaslongaspossibleandincreases
inlifetimewillresultinlowerenvironmentalimpacts.

• Forproductswithmostenvironmentalimpactsintheproductionstage,like
computers,TVs,phones,furnitureandclothing,increasingproductlifetimes
resultsinsignificantlylessenvironmentalimpactsregardlessofelectricity
contextandevenwithconsiderationofanyenergyandmaterialinputsof
repairsandmodulardesigns.Modularityandupgradabilityarekeyenablers
toextendingthefunctionallifetimeoftheseproducts,asconsumerneeds
anddemandschange.

• Informationaboutproductdurabilitycanincreaseconsumers’willingness
topayformoredurableproducts,asdurabilityisamongthetopthreemost
importantfactorsforconsumerswhenbuyingaproduct.

• Durabilitylabellingcanbeaneffectivewaytoinformconsumerchoicesin
themarketplace,buttheincreasingnumberanddiversityofdifferentlabelling
systemscancreateconfusion.Therefore,adurabilitylabellingmustbedesigned
inawaythatiswidelyunderstoodbythepublicandbeabletoinstilasenseof
trusttotheconsumers.Theinformationmustsendaclearsignalandencourage
“environmentallypositive”behaviour,takingintoaccountthespecificitiesof
differentdemographicgroups(e.g.dependingongender,ageandlevelofedu-
cation).

328 Baueretal.,Potential Ecodesign Requirements for Textiles and Furniture,2018.
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• Aone-size-fits-allhorizontalapproachasregardsproductlifetimeisunlikely
tobeappropriate–differentapproachesaresuitabletodifferentproductsat
differenttimes.Evenforthesameproduct,differentapproachesmaybeneeded
overtimeinresponsetomarketevolutionandtechnologicalevolution.

• Themostappropriatewaytoexpressthelifeofproductsisnotinnumberof
years,asthismayconfuseconsumersinrelationtoitslegalguarantees(accord-
ingtotheConsumerPurchaseAct)andcommercialguarantees,whichare
expressedisyears.Amorefittingapproachistousethe‘numberofoperating
hours’or‘numberofcycles’ofproducts.Currentlythough,thereisnouniversally
agreedstandardforassessingaccuratelyproductlifespans.Arecentproposal
suggeststheintroductionofa‘usagemeter’(similartothewell-knownodometer
whichisinstalledincars),thatcouldcountthenumberofhoursofuse(e.g.in
TVs,smartphones,laptopsetc.)orthecyclesofuse(e.g.forwashingmachines,
dishwashersetc.).Thismeterwouldgiveobjectiveinformationontheproduct
lifetimethroughoutitsuse.329

• Finally,fortheeffectiveapplicationoflabellinginitiativesitisimportantto
provideinparallelrelevanteducationalinformationsothatconsumerscan
absorbthemessageandusethelabellinginagoodway.

9.2 The ways forward

Giventhatthisisafast-movingpolicyarea,itisnotpossibletoprovideanydetailed
recommendationsonhowSwedenandEuropeshouldmoveforwardwithpoliciesto
increaseproductlifetimesandrepairs.However,someissuesshouldbeconsidered,
suchas:

• Thestudyhassomeimplicationsforfuturerulesrelatedtoecodesign.Afirst
implicationisthatmanynewstandardsundertheEcodesignDirectivefocuses
on‘repairability’,butconsumersaremoreinterestedin‘durability’.Further,as
consumersexperiencebarriersthatimpederepairs,ecodesignstandardsrelated
todurabilityprovidesmore‘certainty’thatproductswillbeusedlongerthan
standardsrelatedtorepairability.Thus,futureecodesignregulationsshould
preferablyapplymorestandardsrelatedtodurability.

• Futureecodesignstandardsformatureproductgroupsshouldstrivefor
high-qualityproducts,butalsoconsiderifecodesignstandardscansupport
otherdesignstrategies,includingmodularityandupgradeability.Itisimportant
topursuesuchstrategieseveniftheyarechallengedbysomeindustries.
Researchindicatesthatnewstandardsarealwaysresistedastheycreateuncer-
tainty,butthatindustrytendtocopequitewellovertime.Thatbeingsaid,the
EcodesignDirectivecannotalwaysbethepolicytoolusedtoreachallkindsof
policyobjectives;thereareinstanceswhenotherpoliciesaremoreappropriate.

• InSweden,therehasbeenalotoffocusonconsumerproductsinpolicymaking,
butthereisalotofpotentialalsointheB2Bsectors.Thus,thesesectors,and
productsthataremainlysoldinB2Brelationships,shouldnotbeforgotten.
Circularbusinessmodels,suchasfunctionalsales,arealsoincreasinglyadopted
inB2B,butarelesspopularinconsumermarkets.Thus,thepotentialforpro-
gressivesolutionscanbebiggerinB2Bmarkets.

329 HOP,Durable and repairable products: 20 steps to a sustainable Europe – White Paper,2020.
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• Fromamacrolevelperspective,therearecertainpoliciesthatmaysupportlonger
productlifetimesandresourceefficiencyimprovementsinallsectors,whereas
severalsectorsandproductgroupsareinneedofspecificpolicypackagesto
overcomeinertia.Thisisexploredforfiveindustrialsectorsinarecentarticle.330 
Drawingfromtheconclusionsofthisresearch,certainwide,cross‐sectoralpolicy
measuresareconsideredcrucial,suchas(1)publicprocurementforresource
efficientproductsandservices,(2)increasedprovisionandaccesstoinformation
and(3)governmentalleadership,settingmandatoryre‐usetargets.

• Animportantissueconcernshow“adventurous”Swedenshouldbewhenitcomes
toadoptingnationalSwedishpolicies.Ontheonehand,themostimportantpolicy
developmentswilltakeplaceattheEUlevel,butatthesametimesomecountries
–suchasFrance–hasshownawillingnesstoexplorenewnationalpolicies.The
Frenchexamplesincludestherepairabilityindexandmodulatedfeesinproducer
responsibilityschemes.Incontrast,theSwedishActionPlanforCircularEconomy
seemstoindicatemoremodestambitionsforpoliciesforproductlifetimeandrepairs
–despitemoreprogressivesuggestions331fromSwedishactors.IfSwedenwantsto
bealeaderinthisarea,itshouldexploremorepolicyavenues.Theintroductionof
arepairabilityscoringsystemfortheSwedishmarketcouldbeapossiblesuggestion,
sincethereistheFrenchexamplealreadyinplace332,andmuchbackgroundresearch
foritsimplementationexistsinliterature.333

• Thereis,rightly,alotoffocusonpoliciessuchaspublicprocurement.However,
whilethepotentialofprocurementislarge,itisnotalwayseasytorealizeit.
Therefore,otherpoliciesshouldalsobeexplored,andthepolicymixneedstobe
widenedtoincreasethepotentialofsynergiesbetweencomplementingpolicies
(bothexistingandnewinnovativepolicies).

• Forinstance,SwedenisoneofthefirstcountriesthathasintroducedreducedVAT
ratesfortherepairofcertainproducts(e.g.bicyclesandshoes).334Itisimportant
toevaluatetheeffectivenessofthistaxincentiveandreinforceitsuse.Potentially,
thescopeofthispolicyinstrumentmaybeexpandedtomoreproductgroups.335

• Thereisastrongfocusontheregulationofenergy-relatedproductsundertheEco-
designDirective.However,thereareseveralotherproductgroupswithsignificant
environmentalimpacts,e.g.textiles,furniture,plasticsetc.Gradually,thereneeds
tobeashiftoffocustowardssuchproductsaswellandpotentiallyintroduceman-
datoryecodesignrequirements.Recentexamplesofpotentialecodesignrequire-
mentsrelatedtodurabilityincludefurnitureandtextiles.336 The EU is currently 
lookingintothisundertheSustainableProductsInitiative.337

330 Milios,Overarchingpolicyframeworkforproductlifeextensioninacirculareconomy–Abottom‐
upbusinessperspective.Environmental Policy and Governance,2021.https://doi.org/10.1002/eet.1927
331 Delegationenförcirkulärekonomi,Inspel till regeringens nationella strategi för cirkulär ekonomi,
2019;https://www.svd.se/dags-att-fasa-ut-billiga-undermaliga-prylar;
332 HOP,Durable and repairable products: 20 steps to a sustainable Europe – White Paper,2020.
333 Cordellaetal.,2019.
334 Milios,2018.
335 Dalhammar(ed.)andRichter(ed),2020.
336 Baueretal.,2018.
337 EuropeanCommission,SustainableProductsInitiative,https://ec.europa.eu/info/law/better-
regulation/have-your-say/initiatives/12567-Sustainable-products-initiative_en

https://www.svd.se/dags-att-fasa-ut-billiga-undermaliga-prylar
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• Regardingthepurchaseanduseofproducts,acriticalparameterthatinfluences
people’sconsumerbehaviourisexposuretoadvertising.Marketingandadver-
tisingarethedrivingforcebehindculturalobsolescence,promotingearly
renewalsofproductsevenwhentheyarestillfunctional.Consumerscannot,
ontheonehand,betoldtomakebetterchoicesfortheenvironmentandonthe
otherhand,betargetedbyexcessiveadvertisingpromotingrepetitive/increased
consumption.Forthisreason,thereisaneedforamore‘balanced’regulatory
andoperatinglandscapeofadvertising.Recentproposals338 for regulating this 
areainclude:(1)theintroductionofanobligationforadvertiserstomentionrepair,
reuseandmoregenerallythesecondlifeofproducts,aswellasrecycling
opportunitiesoftheproductstheyadvertise;(2)theregulationofgreenclaims
in advertising and marketing to avoid greenwashing by banning the use of 
certainwordingthatminimizesaproduct’simpactontheenvironment;and
(3)imposingthedisplayofenvironmentalindicatorsinadvertising(suchas
ecolabelsetc.).

338 HOP,Durable and repairable products: 20 steps to a sustainable Europe – White Paper,2020.
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Annex I. Examples of EU product 
laws and regulations

Name Abbreviation Regulates Area

Directive 2012/19 / EU 
on waste electrical and 
electronic equipment

WEEE 
Directive

The directive regulates 
the management of waste 
and covers collection and 
recycling targets.

Waste and 
recycling

Directive 2008/98 / EC 
Directive on waste and 
repeal of certain Directives

Framework 
Directive on 
waste

The directive stipulates the 
waste hierarchy that the 
member states must use 
in their waste management 
(definitions of waste, 
recycling, etc. can be found in 
the framework directive)

Waste and 
recycling

EC No 850/2004 Regulation 
on persistent organic 
pollutants

POPs 
Regulation

Regulates particularly 
dangerous chemicals, 
so-called. persistent organic 
pollutants such as decaBDE

Chemicals

EC No 1907/2006 
Regulation on the 
Registration, Evaluation, 
Authorization and 
Restriction of Chemicals

REACH 
Regulation

Regulates on a general level 
the chemicals that are placed 
on the European market 
(incl. DecaBDE) through 
prohibitions, restrictions and 
licensing requirements.

Chemicals

2011/65 / EU Directive 
on the restriction of the 
use of certain hazardous 
substances in electrical 
and electronic equipment

RoHS Directive The most comprehensive 
regulatory framework for 
limiting the presence of 
hazardous chemicals in 
e-products. DekaBDE is 
regulated in the directive.

Chemicals

Directive 2009/125/EC of 
the European Parliament 
and of the Council of 21 
October 2009 establishing 
a framework for the setting 
of ecodesign requirements 
for energy-related products

Ecodesign 
Directive

Sets specific ecodesign 
requirements for various 
product groups. In some 
cases chemical content is 
regulate directly. In other 
cases, manufacturers must 
undertake communication 
efforts when there are 
dangerous substances in 
the products, e.g. to support 
recycling.

Energy, resources, 
water, chemicals, 
minimum 
requirements 
on functional 
performance

Regulation (EU) 2017/1369 
of the European Parliament 
and of the Council of 4 July 
2017 setting a framework 
for energy labelling 
and repealing Directive 
2010/30/EU

Energy 
Labelling 
Framework 
Regulation,

Mandates labelling of 
appliances in accordance 
with their energy efficiency 
performance, and to register 
products in a database. 
Sometimes, labelling includes 
other aspects than energy 
efficiency (e.g. noise levels, 
water consumption).

Energy
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Name Abbreviation Regulates Area

Directive 2009/48/EC of the 
European Parliament and 
of the Council of 18 June 
2009 on the safety of toys

Toy Safety 
Directive

Restricts a number of 
substances – present in toys 
– by specific limit values, 
including CMR substances, 
heavy metals, and allergenic 
fragrances.

Safety, chemicals

Directive 2014/35/EU of the 
European Parliament and of 
the Council of 26 February 
2014 on the harmonisation 
of the laws of the Member 
States relating to the 
making available on 
the market of electrical 
equipment designed for 
use within certain voltage 
limits

Low voltage 
Directive (LVD) 

The low voltage directive 
(LVD) (2014/35/EU) ensures 
that electrical equipment 
within certain voltage limits 
provides a high level of 
protection for European 
citizens.

It applies to a wide 
range of electrical 
equipment for both 
consumer and 
professional usage.
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Annex II. Standards relevant for the circular 
economy: adopted or under development339

Name of the initiative Standard nr Applicable 
sector

Type of the 
initiative

Origin 
of the 
initiative

Stage 
of the 
initiative

EN ISO 10210:2017 Plastics 
– Methods for the preparation 
of samples for biodegradation 
testing of plastic materials (ISO 
10210:2012)

10210 Chemicals, 
Plastics & Rubber

Standards 
development

CEN-ISO 
(Vienna)

Completed 
or published

EN ISO 11469:2016 Plastics 
– Generic identification and 
marking of plastics products

11469 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Completed 
or published

EN 13655:2018 Plastics – 
Thermoplastic mulch films 
recoverable after use, for use in 
agriculture and horticulture

13655 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Completed 
or published

EN ISO 14851:2019 
Determination of the ultimate 
aerobic biodegradability 
of plastic materials in an 
aqueous medium – Method by 
measuring the oxygen demand 
in a closed respirometer (ISO 
14851:2019) 

14851 Chemicals, 
Plastics & Rubber

Standards 
development

CEN-ISO 
(Vienna)

Completed 
or published

EN ISO 14852:2018 
Determination of the ultimate 
aerobic biodegradability of 
plastic materials in an aqueous 
medium – Method by analysis 
of evolved carbon dioxide (ISO 
14852:2018)

14852 Chemicals, 
Plastics & Rubber

Standards 
development

CEN-ISO 
(Vienna)

Completed 
or published

EN ISO 14853:2017 Plastics – 
Determination of the ultimate 
anaerobic biodegradation 
of plastic materials in an 
aqueous system – Method 
by measurement of biogas 
production

14853 Chemicals, 
Plastics & Rubber

Standards 
development

CEN-ISO 
(Vienna)

Completed 
or published

EN 14995:2006 Plastics – 
Evaluation of compostability – 
Test scheme and specifications

14995 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Completed 
or published

EN ISO 15270:2008 Plastics – 
Guidelines for the recovery and 
recycling of plastics waste

15270 Chemicals, 
Plastics & Rubber

Standards 
development

ISO Completed 
or published

EN 15342:2007 Plastics 
– Recycled Plastics – 
Characterization of polystyrene 
(PS) recyclates

15342 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Completed 
or published

339 Thetableistakenfrom:Delegationenförcirkulärekonomi,Slutrapport för Expertgruppen för cirkulära 
designprinciper,2020.
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Name of the initiative Standard nr Applicable 
sector

Type of the 
initiative

Origin 
of the 
initiative

Stage 
of the 
initiative

EN 15343:2007 Plastics – 
Recycled Plastics – Plastics 
recycling traceability and 
assessment of conformity and 
recycled content

15343 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Completed 
or published

prEN 15344 Plastics – Recycled 
plastics – Characterisation of 
Polyethylene (PE) recyclates

15344 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Completed 
or published

EN 15345:2007 Plastics 
– Recycled Plastics 
– Characterisation of 
Polypropylene (PP) recyclates

15345 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Completed 
or published

EN 15346:2014 Plastics 
– Recycled plastics – 
Characterization of poly(vinyl 
chloride) (PVC) recyclates

15346 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Under 
revision

EN 15347:2007 Plastics 
– Recycled Plastics – 
Characterisation of plastics 
wastes

15347 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Completed 
or published

EN 15348:2014 Plastics 
– Recycled plastics 
– Characterization of 
poly(ethyleneterephthalate) 
(PET) recyclates

15348 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Under 
revision

CEN TR 15351:2006 Plastics 
– Guide for vocabulary in 
the field of degradable and 
biodegradable polymers and 
plastic items

15351 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Completed 
or published

CEN TR 15353:2007 Plastics – 
Recycled plastics – Guidelines 
for the development of 
standards relating for recycled 
plastics

15353 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Completed 
or published

EN ISO 15985:2017 Plastics – 
Determination of the ultimate 
anaerobic biodegradation 
under highsolids anaerobic-
digestion conditions – Method 
by analysis of released biogas 
(ISO 15985:2014)

15985 Chemicals, 
Plastics & Rubber

Standards 
development

CEN-ISO 
(Vienna)

Completed 
or published

CEN TS 16010:2013 Plastics 
– Recycled plastics – Sampling 
procedures for testing plastics 
waste and recyclates

16010 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Completed 
or published

CEN TS 16011:2013 Plastics 
– Recycled plastics – Sample 
preparation

16011 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Completed 
or published
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Name of the initiative Standard nr Applicable 
sector

Type of the 
initiative

Origin 
of the 
initiative

Stage 
of the 
initiative

CEN TS 16861:2015 
Plastics – Recycled plastics 
– Determination of selected 
marker compounds in food 
grade recycled polyethylene 
terephthalate (PET)

16861 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Completed 
or published

prEN ISO 16929 Plastics – 
Determination of the degree 
of disintegration of plastic 
materials under defined 
composting conditions in 
a pilot-scale test (ISO/DIS 
16929:2018)

16929 Chemicals, 
Plastics & Rubber

Standards 
development

CEN-ISO 
(Vienna)

Working 
or drafting 
stage

EN 17033:2018 Plastics – 
Biodegradable mulch films 
for use in agriculture and 
horticulture – Requirements and 
test methods

17033 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Completed 
or published

CEN TR 17219:2018 Plastics 
– Biodegradable thermoplastic 
mulch films for use in agriculture 
and horticulture – Guide for the 
quantification of alteration of 
films

17219 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Completed 
or published

EN 17228:2019 Plastics – 
Bio-based polymers, plastics, 
and plastics products – 
Terminology, characteristics and 
communication

17228 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Completed 
or published

prEN 17410 Plastics – 
Controlled loop recycling of 
PVC-U profiles from windows 
and doors

17410 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Working 
or drafting 
stage

prEN 17417 Determination of 
the ultimate biodegradation 
of plastics materials in an 
aqueous system under anoxic 
(denitrifying) conditions – 
Method by measurement of 
pressure increase

17417 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Working 
or drafting 
stage

EN ISO 17422:2019 Plastics 
– Environmental aspects – 
General guidelines for their 
inclusion in standards (ISO 
17422:2018)

17422 Chemicals, 
Plastics & Rubber

Standards 
development

CEN-ISO 
(Vienna)

Completed 
or published

EN ISO 17556:2019 Plastics – 
Determination of the ultimate 
aerobic biodegradability of 
plastic materials in soil by 
measuring the oxygen demand 
in a respirometer or the amount 
of carbon dioxide evolved (ISO 
17556:2019)

17556 Chemicals, 
Plastics & Rubber

Standards 
development

CEN-ISO 
(Vienna)

Completed 
or published
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Name of the initiative Standard nr Applicable 
sector

Type of the 
initiative

Origin 
of the 
initiative

Stage 
of the 
initiative

prEN 17615 Plastics – 
Environmental Aspects – 
Vocabulary (WI 00249A29)

17615 Chemicals, 
Plastics & Rubber

Standards 
development

CEN Working 
or drafting 
stage

EN ISO 18830:2017 Plastics 
– Determination of aerobic 
biodegradation of non-floating 
plastic materials in a seawater/
sandy sediment interface – 
Method by measuring the 
oxygen demand in closed 
respirometer (ISO 18830:2016)

18830 Chemicals, 
Plastics & Rubber

Standards 
development

CEN-ISO 
(Vienna)

Completed 
or published

EN ISO 19679:2020 Plastics 
– Determination of aerobic 
biodegradation of non-floating 
plastic materials in a seawater/
sediment interface – Method 
by analysis of evolved carbon 
dioxide (ISO 19679:2016)

19679 Chemicals, 
Plastics & Rubber

Standards 
development

CEN-ISO 
(Vienna)

Completed 
or published

EN ISO 20200:2015 Plastics 
– Determination of the degree 
of disintegration of plastic 
materials under simulated 
composting conditions in a 
laboratory-scale test (ISO 
20200:2015)

20200 Chemicals, 
Plastics & Rubber

Standards 
development

CEN-ISO 
(Vienna)

Completed 
or published

CEN ISO TR 21960:2020 
Plastics in the environment – 
Current state of knowledge and 
methodologies

21960 Chemicals, 
Plastics & Rubber

Standards 
development

CEN-ISO 
(Vienna)

Completed 
or published

EN ISO 24187 Principles for 
the development of standards 
for investigation procedures 
of plastics in environmental 
media and materials (ISO/CD 
24187:2020)

24187 Chemicals, 
Plastics & Rubber

Standards 
development

CEN-ISO 
(Vienna)

Working 
or drafting 
stage

Standardisation request M/563 
as regards certain single-use 
plastic beverage containers with 
a capacity of up to three litres 
that have caps and lids made 
of plastic in support of Directive 
(EU) 2019/904 

 Chemicals, 
Plastics & Rubber

Standardization 
request & SRAHG

CEN Completed 
or published

ISO/DIS 1043-4 rev Plastics – 
Symbols and abbreviated terms 
– Part 4: Flame retardants

1043-4 Chemicals, 
Plastics & Rubber

Standards 
development

ISO Completed 
or published

EN ISO 14855-1:2012 
Determination of the ultimate 
aerobic biodegradability 
of plastic materials under 
controlled composting 
conditions – Method by analysis 
of evolved carbon dioxide – 
Part 1: General method (ISO 
14855-1:2012)

14855-1 Chemicals, 
Plastics & Rubber

Standards 
development

CEN-ISO 
(Vienna)

Completed 
or published
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Name of the initiative Standard nr Applicable 
sector

Type of the 
initiative

Origin 
of the 
initiative

Stage 
of the 
initiative

EN ISO 14855-2:2018 
Determination of the ultimate 
aerobic biodegradability 
of plastic materials under 
controlled composting 
conditions – Method by analysis 
of evolved carbon dioxide -Part 
2: Gravimetric measurement 
of carbon dioxide evolved in 
a laboratory-scale test (ISO 
14855-2:2018)

14855-2 Chemicals, 
Plastics & Rubber

Standards 
development

CEN-ISO 
(Vienna)

Completed 
or published

European Strategy for Plastics 
in a Circular Economy

  Chemicals, 
Plastics & Rubber

Policy (leading to 
standards)

EC Completed 
or published

Single Use Plastic Directive (EU) 
2019/904

  Chemicals, 
Plastics & Rubber

Policy (leading to 
standards)

EC Completed 
or published

SRAHG Plastics Recycling and 
Recycled Plastics

  Chemicals, 
Plastics & Rubber

Standardization 
request & SRAHG

CEN Working 
or drafting 
stage

CEN prTS XXX Plastics 
– Recycled plastics – 
Determination of solid 
contaminants content (WI 
00249A2B)

  Chemicals, 
Plastics & Rubber

Standards 
development

CEN Working 
or drafting 
stage

EN 12620 – Aggregates for 
concrete

12620 Construction Standards 
development

CEN Completed 
or published

EN 15804+A2:2019 
Sustainability of construction 
works – Environmental product 
declarations – Core rules 
for the product category of 
construction products

15804 Construction Standards 
development

CEN Completed 
or published

EN 15978 Sustainability 
of construction works – 
Assessment of environmental 
performance of buildings – 
Calculation method

15978 Construction Standards 
development

CEN Under 
revision

European Environment Agency 
EEA Methodolgy and Analysis 
of decarbonization bene 
benefits of sectoral circular 
economy actions

 Construction Policy related 
research

EC Completed 
or published

EN 15643-2: sustainbility of 
construction works

15643-2 Construction Standards 
development

CEN Completed 
or published

EN 197-1:2011 Cement – Part 
1: Composition, specifications 
and conformity criteria for 
common cements

197-1 Construction Standards 
development

CEN Completed 
or published

EN 197-5 Cement – Part 5: 
Portland-composite cement 
CEM II/C-M and Composite 
cement CEM VI

197-5 Construction Standards 
development

CEN Working 
or drafting 
stage

EN 206 – Concrete – 
Specification, performance, 
production and conformity

206 Construction Standards 
development

CEN Completed 
or published



123

Name of the initiative Standard nr Applicable 
sector

Type of the 
initiative

Origin 
of the 
initiative

Stage 
of the 
initiative

Standardisation request 
Gypsum and gypsum based 
products

  Construction Standardization 
request & SRAHG

EC Working 
or drafting 
stage

Standardisation request Doors, 
windows, shutters, building 
hardware and curtain walling

  Construction Standardization 
request & SRAHG

EC Working 
or drafting 
stage

Standardisation request 
Thermal insulating materials and 
products

  Construction Standardization 
request & SRAHG

EC Working 
or drafting 
stage

Measuring circularity in the 
construction sector

  Construction Pre-standardization National Working 
or drafting 
stage

Framework for material 
pasports in construction

  Construction Pre-standardization National Working 
or drafting 
stage

Lexicon for circular construction   Construction Pre-standardization National Completed 
or published

CEN189 WG5 Durability Annex 
– project group considering 
use of recycled materials in 
geosynthetics

  Construction Standards 
development

CEN Working 
or drafting 
stage

CEN189 WG1 Review 
of mandate to include 
sustainability/circular economy 
etc. in geosynthetics

  Construction Standards 
development

CEN Working 
or drafting 
stage

NTA 8190 Matrasetiket (Label 
for the content of matrasses)

8190 Consumer 
products

Standards 
development

National Working 
or drafting 
stage

NTA 8195:2020 NL Circular 
textile – Requirements and 
categories

8195 Consumer 
products

Standards 
development

National Completed 
or published

NTA XXXX Matraslabel (Label 
for the circularity of matrasses)

  Consumer 
products

Standards 
development

National Working 
or drafting 
stage

CEN Guide 16 ’Guide for 
addressing chemicals in 
standards for consumer-
relevant products’

16 Consumer 
products

Standards 
development

CEN Completed 
or published

EU Report on critical raw 
materials and the circular 
economy

  Defence & 
Security

Ancillary Action EC Completed 
or published

IEC 63110 Standardizing the 
Management of Electric Vehicle 
(Dis-)Charging Infrastructures

63110 Digital society Standards 
development

IEC Working 
or drafting 
stage

IEC 63119 Information 
exchange for Electric Vehicle 
charging roaming service 

63119 Digital society Standards 
development

IEC Working 
or drafting 
stage

ISO 15118-20: Road 
vehicles – Vehicle to grid 
communication interface – Part 
20: 2nd generation network 
and application protocol 
requirements

15118-20 Digital society Standards 
development

Joint  
ISO-IEC

Working 
or drafting 
stage
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Name of the initiative Standard nr Applicable 
sector

Type of the 
initiative

Origin 
of the 
initiative

Stage 
of the 
initiative

EN 50491-12-2 Customer 
Energy Management (CEM) 
standard

50491-12-2 Digital society Standards 
development

CENELEC Working 
or drafting 
stage

IEC Guide 109 Environmental 
aspects – Inclusion in 
electrotechnical product 
standards

109 Electrotechnology Other Joint ISO-
IEC

Proposal or 
preparatory

prEN 50614 Requirements 
for the preparing for re-use of 
waste electrical and electronic 
equipment

50614 Electrotechnology Standards 
development

CENELEC Working 
or drafting 
stage

EN TS 50625-series Collection, 
logistics & Treatment 
requirements for WEEE

50625 Electrotechnology Standards 
development

CENELEC Completed 
or published

EN 50672:2017 Ecodesign 
requirements for computers and 
computer servers

50672 Electrotechnology Standards 
development

CENELEC Completed 
or published

EN 50693:2019 Product 
category rules for life cycle 
assessments of electronic and 
electrical products and systems 

50693 Electrotechnology Standards 
development

CENELEC Completed 
or published

IEC 62309:2004 Dependability 
of products containing reused 
parts – Requirements for 
functionality and tests

62309 Electrotechnology Standards 
development

IEC Completed 
or published

IEC EN 62321-x series 
Determination of certain 
substances in electrotechnical 
products 

62321 Electrotechnology Standards 
development

IEC Completed 
or published

EN IEC 62474:2019/
prA1:2019 Material declaration 
for products of and for the 
electrotechnical industry

62474 Electrotechnology Standards 
development

IEC Completed 
or published

IEC TR 62476:2010 Guidance 
for evaluation of product with 
respect to substance-use 
restrictions in electrical and 
electronic products

62476 Electrotechnology Standards 
development

IEC Completed 
or published

IEC TR 62635:2012 Guidelines 
for end-of-life information 
provided by manufacturers and 
recyclers and for recyclability 
rate calculation of electrical and 
electronic equipment

62635 Electrotechnology Standards 
development

IEC Completed 
or published

EN 62717 LED modules for 
general lighting – Performance 
requirements

62717 Electrotechnology Standards 
development

CENELEC Completed 
or published

IEC TR 62824:2016 
Guidance on material 
efficiency considerations in 
environmentally conscious 
design of electrical and 
electronic products

62824 Electrotechnology Standards 
development

IEC Completed 
or published
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Name of the initiative Standard nr Applicable 
sector

Type of the 
initiative

Origin 
of the 
initiative

Stage 
of the 
initiative

IEC/TR 62824 Guidance 
on material efficiency 
considerations in 
environmentally conscious 
design of electrical and 
electronic products

62824 Electrotechnology Other IEC Completed 
or published

EN IEC 63000:2018/prA1:2020 
Technical documentation for the 
assessment of electrical and 
electronic products with respect 
to the restriction of hazardous 
substances – Amendment 1

63000 Electrotechnology Standards 
development

IEC Completed 
or published

IEC 63077:2020 Refurbishment 
of medical electrical equipment, 
medical electrical systems and 
sub-assemblies and reuse of 
components as part of the 
extended life-cycle

63077 Electrotechnology Standards 
development

IEC Working 
or drafting 
stage

EN IEC 63103 Lighting 
equipment. Non-active mode 
power measurement 

63103 Electrotechnology Standards 
development

IEC Completed 
or published

IEC (FDIS) 63120:2019 Good 
refurbishment practices for 
medical imaging equipment

63120 Electrotechnology Standards 
development

IEC Completed 
or published

IEC TR 63212:2020 
Harmonization of environmental 
performance criteria for 
electrical and electronic 
products – Feasibility study

63212 Electrotechnology Standards 
development

IEC Completed 
or published

IEC 63333 General method 
for assessing the proportion of 
reused components in products

63333 Electrotechnology Standards 
development

IEC Working 
or drafting 
stage

ETSI TR 103 476 Environmental 
Engineering (EE); Circular 
Economy (CE) in Information 
and Communication Technology 
(ICT); Definition of approaches, 
concepts and metrics 

103476 Electrotechnology Standards 
development

ETSI Completed 
or published

EN 60598-1:2015 Luminaires 
– Part 1: General requirements 
and test 

60598-1 Electrotechnology Standards 
development

CENELEC Completed 
or published

EN 62722-1:2016 Luminaire 
performance – Part 1: General 
requirements

62722-1 Electrotechnology Standards 
development

CENELEC Completed 
or published

EN-IEC 62722-2-1:2016 
Luminaire performance – Part 
2-1: Particular requirements for 
LED luminaires

62722-2-1 Electrotechnology Standards 
development

IEC Completed 
or published

IEC DTR 63XXX Guidance 
on material circularity 
considerations in 
environmentally conscious 
design

63xxx Electrotechnology Pre-standardization IEC Proposal or 
preparatory
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Name of the initiative Standard nr Applicable 
sector

Type of the 
initiative

Origin 
of the 
initiative

Stage 
of the 
initiative

WEEE Directive 2012/19/EU, 
as amended by Directive (EU) 
2018/849

  Electrotechnology Policy (leading to 
standards)

EC Completed 
or published

RoHS Directive 2011/65/EU, 
as amended by Directive (EU) 
2017/2102

  Electrotechnology Policy (leading to 
standards)

EC Completed 
or published

Revised regulatory framework 
for batteries

  Electrotechnology Policy (leading to 
standards)

EC Working 
or drafting 
stage

SRAHG Batteries to support the 
upcoming regulatory framework 
for sustainable batteries

  Electrotechnology Standardization 
request & SRAHG

CENELEC Working 
or drafting 
stage

PEP Ecopassport   Electrotechnology Policy (leading to 
standards)

EC Completed 
or published

IEC TC1/JWG2 Joint Working 
Group to undertake the 
development of an IEV part 
on terminology relating to the 
circular economy (in particular 
material efficiency)

  Electrotechnology Other IEC Proposal or 
preparatory

EN 16214:2012+A1:2019 
Sustainability criteria for 
the production of biofuels 
and bioliquids for energy 
applications

16214 Energy & Utilities Standards 
development

CEN Completed 
or published

EN 50645:2017 Ecodesign 
requirements for small power 
transformersnorm

50645 Energy & Utilities Standards 
development

CENELEC Completed 
or published

EU Consultation Combined 
evaluation roadmap/inception 
Impact Assessment Directive + 
Roadmap 2018/2001

 Energy & Utilities Policy (leading to 
standards)

EC Working 
or drafting 
stage

EU Communication from the 
Commission. A hydrogen 
strategy for a climate neutral 
Europe COM(2020) 301 final 
8.7.2020

 Energy & Utilities Policy (leading to 
standards)

EC Completed 
or published

EN 12502-1:2004 Protection 
of metallic materials against 
corrosion – Guidance on 
the assessment of corrosion 
likelihood in water distribution 
and storage systems – Part 1: 
General

12502-1 Energy & Utilities Standards 
development

CEN Completed 
or published

Renewable Energy Directive 
2018/2001/EU

  Energy & Utilities Policy (leading to 
standards)

EC Completed 
or published

EU Consultation document 
Inception Impact Assessment 
Directive 2018/2001

  Energy & Utilities Policy (leading to 
standards)

EC Working 
or drafting 
stage

FprTR 45550 Definitions related 
to material efficiency

45550 Energy-related 
Products

Standards 
development

Joint 
CEN-CLC

Completed 
or published
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Name of the initiative Standard nr Applicable 
sector

Type of the 
initiative

Origin 
of the 
initiative

Stage 
of the 
initiative

WITHDRAWN – TR 45551 
Guidance on how to use 
generic material efficiency 
standards when writing energy 
related products specific 
standards

45551 
WITHDRAWN 

Energy-related 
Products

Other Joint 
CEN-CLC

Proposal or 
preparatory

EN 45552:2020 General 
method for the assessment of 
the durability of energy-related 
products

45552 Energy-related 
Products

Standards 
development

Joint 
CEN-CLC

Completed 
or published

EN 45553:2020 General 
method for the assessment 
of the ability to remanufacture 
energy-related products

45553 Energy-related 
Products

Standards 
development

Joint 
CEN-CLC

Completed 
or published

EN 45554:2020 General 
methods for the assessment 
of the ability to repair, reuse 
and upgrade energy related 
products

45554 Energy-related 
Products

Standards 
development

Joint 
CEN-CLC

Completed 
or published

EN 45555:2019 General 
methods for assessing the 
recyclability and recoverability 
of energy-related products

45555 Energy-related 
Products

Standards 
development

Joint 
CEN-CLC

Completed 
or published

EN 45556:2019 General 
method for assessing 
the proportion of reused 
components in energy-related 
products

45556 Energy-related 
Products

Standards 
development

Joint 
CEN-CLC

Completed 
or published

EN 45557:2020 General 
method for assessing the 
proportion of recycled material 
content in energy-related 
products

45557 Energy-related 
Products

Standards 
development

Joint 
CEN-CLC

Completed 
or published

EN 45558:2019 General 
method to declare the use of 
critical raw materials in energy-
related products

45558 Energy-related 
Products

Standards 
development

Joint 
CEN-CLC

Completed 
or published

EN 45559:2019 Methods for 
providing information relating 
to material efficiency aspects of 
energy-related products

45559 Energy-related 
Products

Standards 
development

Joint 
CEN-CLC

Completed 
or published

ZVEI Position Paper   Energy-related 
Products

Other National Completed 
or published

Sreq Sustainable fisheries, 
aquaculture and fishing gear

  Food & 
Agriculture

Standardization 
request & SRAHG

EC Working 
or drafting 
stage

Sustainable fisheries, 
aquaculture and fishing gear

  Food & 
Agriculture

Standards 
development

CEN Working 
or drafting 
stage

CEN TS 16765 LPG 
equipment and accessories – 
Environmental considerations 
for CEN/TC 286 standards

16765 Mechanical & 
Machines

Standards 
development

CEN Completed 
or published
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Name of the initiative Standard nr Applicable 
sector

Type of the 
initiative

Origin 
of the 
initiative

Stage 
of the 
initiative

ISO 14955-1:2017 Machine 
tools – Environmental evaluation 
of machine tools – Part 1: 
Design methodology for energy-
efficient machine tools

14955-1 Mechanical & 
Machines

Standards 
development

ISO Completed 
or published

ISO 14955-2:2018 Machine 
tools – Environmental evaluation 
of machine tools – Part 2: 
Methods for measuring energy 
supplied to machine tools and 
machine tool components

14955-2 Mechanical & 
Machines

Standards 
development

ISO Completed 
or published

ISO 14955-3:2020 Machine 
tools – Environmental evaluation 
of machine tools – Part 3: 
Principles for testing metal-
cutting machine tools with 
respect to energy efficiency

14955-3 Mechanical & 
Machines

Standards 
development

ISO  

ISO 14955-4:2019 Machine 
tools – Environmental evaluation 
of machine tools – Part 4: 
Principles for measuring metal-
forming machine tools and laser 
processing machine tools with 
respect to energy efficiency

14955-4 Mechanical & 
Machines

Standards 
development

ISO  

ISO 14955-5:2020 Machine 
tools – Environmental 
evaluation of machine tools – 
Part 5: Principles for testing 
woodworking machine tools 
with respect to energy supplied

14955-5 Mechanical & 
Machines

Standards 
development

ISO  

EN 643:2013 Paper and board 
– European list of standard 
grades of paper and board for 
recycling

643 Other materials Standards 
development

CEN  

Ancillary action on Material 
efficient recycling and 
preparation for re-use

  Other materials Ancillary Action EC Working 
or drafting 
stage

ISO (FDIS) 14009:2020 
Environmental management 
systems – Guidelines for 
incorporating material 
circulation in design and 
development

14009 Other/multiple/ 
horizontal

Standards 
development

ISO Working 
or drafting 
stage

EN ISO 14025:2010 
Environmental labels and 
declarations – Type III 
environmental declarations – 
Principles and procedures 

14025 Other/multiple/ 
horizontal

Standards 
development

ISO Completed 
or published

EN ISO 14040:2006 
Environmental management 
– Life cycle assessment – 
Principles and framework

14040 Other/multiple/ 
horizontal

Standards 
development

ISO Completed 
or published

EN ISO 14044:2006 LCA 
Requirements and Guidelines 

14044 Other/multiple/ 
horizontal

Standards 
development

ISO Completed 
or published
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Name of the initiative Standard nr Applicable 
sector

Type of the 
initiative

Origin 
of the 
initiative

Stage 
of the 
initiative

ISO TS 14048:2002 LCA data 
documentation format

14048 Other/multiple/ 
horizontal

Standards 
development

ISO Completed 
or published

ISO 20400:2017 Sustainable 
procurement – Guidance

20400 Other/multiple/ 
horizontal

Standards 
development

ISO Completed 
or published

ISO 26000:2010 Corporate 
social responsibility

26000 Other/multiple/ 
horizontal

Standards 
development

ISO Completed 
or published

ISO/WD 32210 Framework for 
sustainable finance: Principles 
and guidance.

32210 Other/multiple/ 
horizontal

Standards 
development

ISO Working 
or drafting 
stage

ISO/AWI 42500 Sharing 
Economy – Terminology and 
Principles

42500 Other/multiple/ 
horizontal

Standards 
development

ISO Proposal or 
preparatory

ISO WD 59004 Circular 
economy – Framework and 
principles for implementation

59004 Other/multiple/ 
horizontal

Standards 
development

ISO Working 
or drafting 
stage

ISO WD 59010 Circular 
economy – Guidelines on 
business models and value 
chains

59010 Other/multiple/ 
horizontal

Standards 
development

ISO Working 
or drafting 
stage

ISO WD 59020 Circular 
economy – Measuring circularity 
framework

59020 Other/multiple/ 
horizontal

Standards 
development

ISO Working 
or drafting 
stage

ISO CD TR 59031 Circular 
economy – Performance-based 
approach – Analysis of cases 
studies

59031 Other/multiple/ 
horizontal

Standards 
development

ISO Working 
or drafting 
stage

EN IEC 62430:2019 
Environmentally conscious 
design (ECD) – Principles, 
requirements and guidance

62430 Other/multiple/ 
horizontal

Standards 
development

Joint ISO-
IEC

Completed 
or published

IWA 19:2017 Guidance 
principles for the sustainable 
management of secondary 
metals 

19 Other/multiple/ 
horizontal

Standards 
development

ISO Completed 
or published

European Green Deal   Other/multiple/ 
horizontal

Policy (leading to 
standards)

EC Completed 
or published

New Circular Economy Action 
Plan

  Other/multiple/ 
horizontal

Policy (leading to 
standards)

EC Completed 
or published

REGULATION (EU) 2020/852 
OF THE EUROPEAN 
PARLIAMENT AND OF THE 
COUNCIL of 18 June 2020 

  Other/multiple/ 
horizontal

Policy (leading to 
standards)

EC Completed 
or published

EU Communication A new 
Circular Economy action 
plan for cleaner and more 
competitive Europe 

  Other/multiple/ 
horizontal

Policy (leading to 
standards)

EC Completed 
or published

2050 long-term strategy   Other/multiple/ 
horizontal

Policy (leading to 
standards)

EC Completed 
or published

First European Climate Law   Other/multiple/ 
horizontal

Policy (leading to 
standards)

EC Proposal or 
preparatory
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Name of the initiative Standard nr Applicable 
sector

Type of the 
initiative

Origin 
of the 
initiative

Stage 
of the 
initiative

Delegated Regulation (EU) 
2019/807 on the determination 
of high indirect land-use 
change-risk feedstock for which 
a significant.ex.pansion of the 
production area into land with 
high carbon stock is observed 
and the certification of low 
indirect land-use change-risk 
biofuels, bioliquids and biomass 
fuels

  Other/ multiple/ 
horizontal

Policy (leading to 
standards)

EC Completed 
or published

Waste Framework Directive 
2008/98/EC, as amdned by 
Directive 2008/98/EC

  Other/multiple/ 
horizontal

Policy (leading to 
standards)

EC Completed 
or published

ECHA SCIP Database   Other/multiple/ 
horizontal

Other EC Working 
or drafting 
stage

XP X30-901 – Circular 
economy – Circular economy 
project management system –
Requirements and guidelines

  Other/multiple/ 
horizontal

Standards 
development

National Completed 
or published

EN ISO 14021 – Environmental 
labels and declarations – Self 
declared environmental claims 
(Type II environmental labelling)

14021 Other/multiple/ 
horizontal

Standards 
development

CEN-ISO 
(Vienna)

Completed 
or published

EN 13430:2000 Packaging – 
Requirements for packaging 
recoverable by material 
recycling

13430 Transport, 
Vehicles & 
Packaging

Standards 
development

CEN Completed 
or published

EN 13430:2004 Packaging – 
Requirements for packaging 
recoverable by material 
recycling

13430 Transport, 
Vehicles & 
Packaging

Standards 
development

CEN Completed 
or published

EN 13437:2003 Packaging and 
material recycling – Criteria for 
recycling methods – Description 
of recycling processes and flow 
chart

13437 Transport, 
Vehicles & 
Packaging

Standards 
development

CEN Completed 
or published

EN 13440:2003 Packaging – 
Rate of recycling – Definition 
and method of calculation

13440 Transport, 
Vehicles & 
Packaging

Standards 
development

CEN Completed 
or published

CEN TR 13688:2008 Packaging 
– Material recycling – Report on 
requirements for substances 
and materials to prevent a 
sustained impediment to 
recycling

13688 Transport, 
Vehicles & 
Packaging

Standards 
development

CEN Completed 
or published

prEN Quality grades for plastic 
packaging for recycling and 
measuring recycling

  Transport, 
Vehicles & 
Packaging

Standards 
development

CEN Proposal or 
preparatory
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Annex III. Examples of need for new 
standardization activities, for different 
sectors.340 

Description of the needed initiative Applicable 
sector of need

Type of need Key objective of the 
needed initiative

Digital Twin – properties Construction Research ME – Lifetime extention 
strategies

Tracking of structral elements in digital twin Construction Research ME – Lifetime extention 
strategies

Definition of non-destructive material tests Construction Research ME – Lifetime extention 
strategies

Material quality assessment Other/multiple/ 
horizontal

Standardization ME – Recycling/ 
End-of-life

Characterization of hazardous components 
and functional quality requirements of 
secondary raw materials

Other materials Standardization ME – Recycling/ 
End-of-life

Standardized monitoring the quality of waste 
streams in several specific phases of the 
chain

Other materials Standardization ME – Recycling/ 
End-of-life

Standardistation request on circularity of 
construction products

Construction Standardization ME – Recycling/ 
End-of-life

Communication of chemical content Chemicals, 
Plastics & Rubber

Standardization ME – Recycling/ 
End-of-life

Reusable packaging formats Transport, 
Vehicles & 
Packaging

Standardization ME – Lifetime extention 
strategies

Product-specific standards that facilitate 
reuse, repair, remanufacturing and recycling

Consumer 
products

Standardization ME – Lifetime extention 
strategies

End-of-waste criteria for Waste Derived 
Fuels, including from Solid Recovered Fuels 
and chemical recycling processes

Other/multiple/ 
horizontal

Policy ME – Recycling/ 
End-of-life

Microplastics Chemicals, 
Plastics & Rubber

Standardization Circular impact

Standardisation request for test methods 
for the measurement of tyre abrasion and 
mileage (durability) 

Chemicals, 
Plastics & Rubber

Standardization Circular impact

Standardisation request to measure the fibre 
wear-off during washing cycles

Consumer 
products

Standardization Circular impact

Harmonised set of best practices to 
minimise pellet loss throughout the supply 
chain 

Other/ multiple/ 
horizontal

Policy Circular impact

340 TakenfromDelegationenförcirkulärekonomi,Slutrapport för Expertgruppen för cirkulära 
designprinciper,2020.
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Description of the needed initiative Applicable 
sector of need

Type of need Key objective of the 
needed initiative

Standards supporting textile reuse and high-
quality textile-to-textile recycling

Consumer 
products

Standardization Circular impact

EU Implementing Act laying down minimum 
quality standards for the treatment, 
collection, logistics and preparation for 
re-use of WEEE

Electrotechnology Regulatory ME – Recycling/ 
End-of-life

Standardisation request on quality standards 
for secondary Critical Raw Materials (CRMs)

Electrotechnology Standardization ME – Recycling/ 
End-of-life

Standardisation request for servers and data 
storage products

Electrotechnology Standardization ME – Lifetime extention 
strategies

Standardisation request on performance and 
durability of recharging batteries

Energy & Utilities Policy ME – Lifetime extention 
strategies

Standardisation request on requirements 
that facilitate the repair, repurposing and 
reuse of batteries

Energy & Utilities Policy ME – Recycling/ 
End-of-life

Standardistation request on smart charging 
standards

Digital society Policy Renewables/ 
Food chain

Standardisation request on energy 
performance and material requirements for 
electric kettles

Household 
appliances & 
HVAC

Standardization ME – Lifetime extention 
strategies

Standardisation request for Building 
Automation Control Systems (BACS)

Household 
appliances & 
HVAC

Standardization ME – Lifetime extention 
strategies

Standardisation request for vacuum cleaners Household 
appliances & 
HVAC

Standardization ME – Lifetime extention 
strategies

Standardisation request for tumble dryers Household 
appliances & 
HVAC

Standardization ME – Lifetime extention 
strategies

Standardisation request for photovoltaic 
panels (PV)

Household 
appliances & 
HVAC

Standardization ME – Lifetime extention 
strategies

Standardisation request for computers Household 
appliances & 
HVAC

Standardization ME – Lifetime extention 
strategies

Standardisation request for household 
cooking appliances

Household 
appliances & 
HVAC

Standardization ME – Lifetime extention 
strategies

Standardisation request for non-household 
washing machines and dishwashers

Mechanical & 
Machines

Standardization ME – Lifetime extention 
strategies

Standardisation requests for improved and 
adapted verification procedures for large 
and complex products such as power 
transformers

Mechanical & 
Machines

Standardization Circular impact

Standardisation of waste qualities for input 
to recycling process

Chemicals, 
Plastics & Rubber

Standardization ME – Recycling/ 
End-of-life

Standardisation of minimum recyclate 
qualities for defined applications

Chemicals, 
Plastics & Rubber

Standardization ME – Recycling/ 
End-of-life
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Description of the needed initiative Applicable 
sector of need

Type of need Key objective of the 
needed initiative

Standardisation of measurement systems for 
microplastics in the environment

Chemicals, 
Plastics & Rubber

Standardization Circular impact

Standardisation of entry paths of plastics 
into the environment

Chemicals, 
Plastics & Rubber

Standardization Circular impact

Standardisation of recycled content for 
products from chemical recycling

Chemicals, 
Plastics & Rubber

Standardization ME – Recycling/ 
End-of-life

Revision of standards with limitations to use 
of recycled materials

Chemicals, 
Plastics & Rubber

Standardization Circular impact

Guidance on biodegradable and 
compostable plastics

Chemicals, 
Plastics & Rubber

Standardization Circular impact

Review of standards for definition and 
labelling of compostable and biodegradable 
plastics

Chemicals, 
Plastics & Rubber

Standardization Terminology/
Communication

Standards for sorting processes Chemicals, 
Plastics & Rubber

Standardization ME – Recycling/ 
End-of-life

Standards for harmonized collection 
systems

Chemicals, 
Plastics & Rubber

Standardization ME – Recycling/ 
End-of-life

Assessment of the the environmental impact 
of the construction work site as whole

Construction Regulatory ME – Recycling/ 
End-of-life

Circular Ready Design Energy-related 
Products

Standardization ME – Lifetime extention 
strategies

Terms and definition of recycling, recycled 
content

Construction Regulatory Terminology / 
Communication

Identification of the product (product 
passports) 

ME – Recycling/ 
End-of-life

Design for recycling ME – Recycling/ 
End-of-life
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Annex IV. Examples of requirements 
related to durability and repairability in 
new Ecodesign Regulations

Ecodesign 
Regulation

Main rules/criteria

Commission 
Regulation (EU) 
2019/2019 on 
refrigerators

Resource efficiency requirements:

From 1 March 2021, refrigerating appliances shall meet the following requirements:

(a) Availability of spare parts:

(1) manufacturers, importers or authorised representatives of refrigerating appliances 
shall make available to professional repairers at least the following spare parts: 
thermostats, temperature sensors, printed circuit boards and light sources, for 
a minimum period of seven years after placing the last unit of the model on the 
market;

(2) manufacturers, importers or authorised representatives of refrigerating appliances 
shall make available to professional repairers and end-users at least the following 
spare parts: door handles, door hinges, trays and baskets for a minimum period 
of seven years and door gaskets for a minimum period of 10 year, after placing 
the last unit of the model on the market;

(3) manufacturers shall ensure that these spare parts can be replaced with the use 
of commonly available tools and without permanent damage to the appliance;

(4) the list of spare parts concerned by point (1) and the procedure for ordering 
them shall be publicly available on the free access website of the manufacturer, 
importer or authorised representative, at the latest two years after the placing on 
the market of the first unit of a model and until the end of the period of availability 
of these spare parts;

(5)  the list of spare parts concerned by point (2) and the procedure for ordering 
them and the repair instructions shall be publicly available on the manufacturer’s, 
the importer’s or authorised representative’s free access website, at the moment 
of the placing on the market of the first unit of a model and until the end of the 
period of availability of these spare parts.

(b) Access to repair and maintenance information:

After a period of two years after the placing on the market of the first unit of a model 
or of an equivalent model, and until the end of the period mentioned under (a), the 
manufacturer, importer or authorised representative shall provide access to the 
appliance repair and maintenance information to professional repairers in the following 
conditions:

(1) the manufacturer’s, importer’s or authorised representative’s website shall 
indicate the process for professional repairers to register for access to 
information; to accept such a request, manufacturers, importers or authorised 
representative may require the professional repairer to demonstrate that:

(i) the professional repairer has the technical competence to repair refrigerating 
appliances and complies with the applicable regulations for repairers of 
electrical equipment in the Member States where it operates. Reference to an 
official registration system as professional repairer, where such system exists 
in the Member States concerned, shall be accepted as proof of compliance 
with this point;

(ii) the professional repairer is covered by insurance covering liabilities resulting 
from its activity, regardless of whether this is required by the Member State;
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(2) the manufacturers, importers or authorised representatives shall accept or refuse 
the registration within 5 working days from the date of request by the professional 
repairer;

(3) manufacturers, importers or authorised representatives may charge reasonable 
and proportionate fees for access to the repair and maintenance information or 
for receiving regular updates. A fee is reasonable if it does not discourage access 
by failing to take into account the extent to which the professional repairer uses 
the information;

Once registered, a professional repairer shall have access, within one working day after 
requesting it, to the requested repair and maintenance information. The available repair 
and maintenance information shall include:

• the unequivocal appliance identification;

• a disassembly map or exploded view;

• a list of necessary repair and test equipment; 

• component and diagnosis information (such as minimum and maximum 
theoretical values for measurements);

• wiring and connection diagrams;

• diagnostic fault and error codes (including manufacturer-specific codes, 
where applicable); and data records of reported failure incidents stored on the 
refrigerating appliance (where applicable).

(c) Maximum delivery time of spare parts:

(1) during the period mentioned under point 3(a)(1) and point 3(a)(2), the manufacturer, 
importer or authorised representatives shall ensure the delivery of the spare parts 
for refrigerating appliances within 15 working days after having received the 
order;

(2) in the case of spare parts available only to professional repairers this availability 
may be limited to professional repairers registered in accordance with point b.

(d) Requirements for dismantling for material recovery and recycling while avoiding 
pollution:

(1) manufacturers, importers or authorised representatives shall ensure that 
refrigerating appliances are designed in such a way that the materials and 
components referred to in Annex VII to Directive 2012/19/EU can be removed 
with the use of commonly available tools;

(2) manufacturers, importers and authorised representatives shall fulfil the obligations 
laid down in Point 1 of Article 15 of Directive 2012/19/EU.

4. Information requirements:

From 1 March 2021, instruction manuals for installers and end-users, and free access 
website of manufacturers, importers or authorised representatives shall include the 
following information:

(j) access to professional repair, such as internet webpages, addresses, contact details;

(k) relevant information for ordering spare parts, directly or through other channels 
provided by the manufacturer, importer or authorised representative;

(l) the minimum period during which spare parts, necessary for the repair of the 
appliance, are available;

(m) the minimum duration of the guarantee of the refrigerating appliance offered by the 
manufacturer, importer or authorised representative;
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Commission 
Regulation (EU) 
2019/2021: 
Electronic 
displays

D. MATERIAL EFFICIENCY REQUIREMENTS

From 1 March 2021, electronic displays shall meet the requirements indicated below.

1. Design for dismantling, recycling and recovery

Manufacturers, importers or their authorised representatives shall ensure that joining, 
fastening or sealing techniques do not prevent the removal, using commonly available 
tools, of the components indicated in point 1 of Annex VII of Directive 2012/19/EU on 
WEEE or in Article 11 of Directive 2006/66/EC of the European Parliament and of the 
Council (1) on batteries and accumulators and waste batteries and accumulators, when 
present.

Manufacturers, importers or their authorised representatives shall, without prejudice to 
point 1 of Article 15 of Directive 2012/19/EU, make available, on a free-access website, 
the dismantling information needed to access any of the products components referred 
to in point 1 of Annex VII of Directive 2012/19/EU.

This dismantling information shall include the sequence of dismantling steps, tools or 
technologies needed to access the targeted components.

The end of life information shall be available until at least 15 years after the placing on 
the market of the last unit of a product model.

5. Design for repair and reuse

(a) Availability of spare parts:

(1) manufacturers, importers or authorised representatives of electronic displays shall 
make available to professional repairers at least the following spare parts: internal 
power supply, connectors to connect external equipment (cable, antenna, USB, 
DVD and Blue-Ray), capacitors, batteries and accumulators, DVD/Blue-Ray 
module if applicable and HD/SSD module if applicable for a minimum period of 
seven years after placing the last unit of the model on the market;

(2) manufacturers, importers or authorised representatives of electronic displays 
shall make available to professional repairers and end-users at least the following 
spare parts: external power supply and remote control for a minimum period of 
seven years after placing the last unit of the model on the market;

(3) manufacturers shall ensure that these spare parts can be replaced with the use 
of commonly available tools and without permanent damage to the appliance;

(4) the list of spare parts concerned by point 1 and the procedure for ordering 
them shall be publicly available on the free access website of the manufacturer, 
importer or authorised representative, at the latest two years after the placing on 
the market of the first unit of a model and until the end of the period of availability 
of these spare parts; and

(5) the list of spare parts concerned by point 2 and the procedure for ordering them 
and the repair instructions shall be publicly available on the manufacturer’s, the 
importer’s or authorised representative’s free access website, at the moment 
of the placing on the market of the first unit of a model and until the end of the 
period of availability of these spare parts.
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(b) Access to repair and maintenance information

 After a period of two years after the placing on the market of the first unit of a 
model or of an equivalent model, and until the end of the period mentioned under 
(a), the manufacturer, importer or authorised representative shall provide access to 
the appliance repair and maintenance information to professional repairers in the 
following conditions:

(1) the manufacturer’s, importer’s or authorised representative’s website shall 
indicate the process for professional repairers to register for access to 
information; to accept such a request, manufacturers, importers or authorised 
representative may require the professional repairer to demonstrate that:

(i) the professional repairer has the technical competence to repair electronic 
displays and complies with the applicable regulations for repairers of electrical 
equipment in the Member States where it operates. Reference to an official 
registration system as professional repairer, where such system exists in the 
Member States concerned, shall be accepted as proof of compliance with this 
point;

(ii) the professional repairer is covered by insurance covering liabilities resulting 
from its activity, regardless of whether this is required by the Member State;

(2) the manufacturers, importers or authorised representatives shall accept or refuse 
the registration within 5 working days from the date of request by the professional 
repairer;

(3) manufacturers, importers or authorised representatives may charge reasonable 
and proportionate fees for access to the repair and maintenance information or 
for receiving regular updates. A fee is reasonable if it does not discourage access 
by failing to take into account the extent to which the professional repairer uses 
the information.

 Once registered, a professional repairer shall have access to the requested repair 
and maintenance information within one working day after requesting it. The available 
repair and maintenance information shall include:

• the unequivocal appliance identification;

• a disassembly map or exploded view;

• list of necessary repair and test equipment;

• component and diagnosis information (such as minimum and maximum theoretical 
values for measurements);

• wiring and connection diagrams;

• diagnostic fault and error codes (including manufacturer-specific codes, where 
applicable); and

• data records of reported failure incidents stored on the electronic display (where 
applicable).

(c) Maximum delivery time of spare parts

(1) during the period mentioned under point 5(a)(1) and point 5(a)(2), the manufacturer, 
importer or authorised representatives shall ensure the delivery of the spare parts 
for electronic displays within 15 working days after having received the order;

(2) in the case of spare parts available only to professional repairers, this availability 
may be limited to professional repairers registered in accordance with point (b).
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E. INFORMATION AVAILABILITY REQUIREMENTS

From 1 March 2021, the product manufacturer, importer or authorised representative 
shall make available the information set out below when placing on the market the first 
unit of a model or of an equivalent model.

The information shall be provided free of charge to third parties dealing with professional 
repair and reuse of electronic displays (including third party maintenance actors, brokers 
and spare parts providers).

1. Availability of software and firmware updates

(a) The latest available version of the firmware shall be made available for a minimum 
period of eight years after the placing on the market of the last unit of a certain 
product model, free of charge or at a fair, transparent and non-discriminatory cost. 
The latest available security update to the firmware shall be made available until 
at least eight years after the placing on the market of the last product of a certain 
product model, free of charge.

(b) Information on the minimum guaranteed availability of software and firmware updates, 
availability of spare parts and product support shall be indicated in the product 
information sheet as from Annex V of Regulation (EU) 2019/2013.

Commission 
Regulation (EU) 
2019/2023 
Washing 
machines

4. FUNCTIONAL REQUIREMENTS

From 1 March 2021, household washing machines and household washer-dryers shall 
meet the following requirements:

(1) for household washing machines with a rated capacity higher than 3 kg and for the 
washing cycle of household washer-dryers with a rated capacity higher than 3 kg, 
the Washing Efficiency Index (Iw) of the eco 40–60 programme shall be greater than 
1,03 for each of the following loading sizes: rated washing capacity, half of the rated 
washing capacity and a quarter of the rated washing capacity;

(2) for household washing machines with a rated capacity lower than or equal to 3 kg 
and for the washing cycle of household washer-dryers with a rated capacity lower 
than or equal to 3 kg, the Washing Efficiency Index (Iw) of the eco 40–60 programme 
shall be greater than 1,00 at rated washing capacity;

(3) for household washer-dryers with a rated capacity higher than 3 kg, the Washing 
Efficiency Index (Jw) of the wash and dry cycle shall be greater than 1,03 at rated 
capacity and at half of the rated capacity;

(4) for household washer-dryers with a rated capacity lower than or equal to 3 kg, the 
Washing Efficiency Index (Jw) of the wash and dry cycle shall be greater than 1,00 at 
rated capacity;

(5) for household washing machines with a rated capacity higher than 3 kg and for the 
washing cycle of household washer-dryers with a rated capacity higher than 3 kg, the 
Rinsing Effectiveness (IR) of the eco 40–60 programme shall be smaller than or equal 
to 5,0 g/kg for each of the following loading sizes: rated washing capacity, half of the 
rated washing capacity and a quarter of the rated washing capacity;

(6) for household washer-dryers with a rated capacity higher than 3 kg, the Rinsing 
Effectiveness (JR) of the wash and dry cycle shall be smaller than or equal to 5,0 g/kg 
at rated capacity and at half of the rated capacity.

The Iw, Jw, IR and JR shall be calculated in accordance with Annex III.
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5. REQUIREMENTS ON DURATION

From 1 March 2021, household washing machines and household washer-dryers shall 
meet the following requirements:

the duration of the eco 40–60 programme (tW), expressed in hours and minutes and 
rounded to the nearest minute, shall be lower than or equal to the time limit tcap, which 
depends on the rated capacity as follows:

(1) for the rated washing capacity, the time limit is given by the following equation:

tcap(in min) =137 + c × 10,2

with a maximum of 240 minutes;

(2) for half of the rated washing capacity and a quarter of the rated washing capacity, the 
time limit is given by the following equation:

tcap(in min) =120 + c × 6

with a maximum of 180 minutes;

where c is the rated capacity of the household washing machine or the rated washing 
capacity of the household washer-dryer for the eco 40–60 programme.

8. RESOURCE EFFICIENCY REQUIREMENTS

From 1 March 2021, household washing machines and household washer-dryers shall 
meet the following requirements:

(1) availability of spare parts:

(a) manufacturers, importers or authorised representatives of household washing 
machines and household washer-dryers shall make available to professional 
repairers at least the following spare parts, for a minimum period of 10 years after 
placing the last unit of the model on the market:

• motor and motor brushes;

• transmission between motor and drum;

• pumps;

• shock absorbers and springs;

• washing drum, drum spider and related ball bearings (separately or bundled);

• heaters and heating elements, including heat pumps (separately or bundled);

• piping and related equipment including all hoses, valves, filters and aquastops 
(separately or bundled);

• printed circuit boards;

• electronic displays;

• pressure switches;

• thermostats and sensors;

• software and firmware including reset software;

(b) manufacturers, importers or authorised representatives of household washing 
machines and household washer-dryers shall make available to professional 
repairers and end-users at least the following spare parts: door, door hinge 
and seals, other seals, door locking assembly and plastic peripherals such as 
detergent dispensers, for a minimum period of 10 years after placing the last 
unit of the model on the market;

(c) manufacturers, importers or authorised representatives of household washing 
machines and household washer-dryers shall ensure that the spare parts 
mentioned in points (a) and (b) can be replaced with the use of commonly 
available tools and without permanent damage to the household washing 
machine or household washer-dryer;
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(d) the list of spare parts concerned by point (a) and the procedure for ordering 
them shall be publicly available on the free access website of the manufacturer, 
importer or authorised representative, at the latest two years after the placing on 
the market of the first unit of a model and until the end of the period of availability 
of these spare parts;

(e) the list of spare parts concerned by point (b) and the procedure for ordering them 
and the repair instructions shall be publicly available on the free access website 
of the manufacturer, importer or authorised representative, when placing the first 
unit of a model on the market and until the end of the period of availability of 
these spare parts;

(2) maximum delivery time of spare parts:

(a) during the period mentioned under (1), the manufacturer, importer or authorised 
representative shall ensure the delivery of the spare parts within 15 working days 
after having received the order;

(b) in the case of spare parts concerned by point (1)(a), the availability of spare parts 
may be limited to professional repairers registered in accordance with point (3)(a) 
and (b);

(3) access to Repair and Maintenance Information:

after a period of two years after the placing on the market of the first unit of a model 
and until the end of the period mentioned under (1), the manufacturer, importer or 
authorised representative shall provide access to the household washing machine or 
household washer-dryer repair and maintenance information to professional repairers 
in the following conditions:

(a) the manufacturer’s, importer’s or authorised representative’s website shall 
indicate the process for professional repairers to register for access to 
information; to accept such a request, the manufacturers, importers or authorised 
representatives may require the professional repairer to demonstrate that:

(i) the professional repairer has the technical competence to repair household 
washing machines and household washer-dryers and complies with the 
applicable regulations for repairers of electrical equipment in the Member 
States where it operates. Reference to an official registration system as 
professional repairer, where such system exists in the Member States 
concerned, shall be accepted as proof of compliance with this point;

(ii) the professional repairer is covered by insurance covering liabilities resulting 
from its activity regardless of whether this is required by the Member State;

(b) manufacturers, importers or authorised representatives shall accept or refuse the 
registration within 5 working days from the date of request;

(c) manufacturers, importers or authorised representatives may charge reasonable 
and proportionate fees for access to the repair and maintenance information or 
for receiving regular updates. A fee is reasonable if it does not discourage access 
by failing to take into account the extent to which the professional repairer uses 
the information;

(d) once registered, a professional repairer shall have access, within one working 
day after requesting it, to the requested repair and maintenance information. The 
information may be provided for an equivalent model or model of the same family, 
if relevant;
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(e) the household washing machine or household washer-dryer repair and 
maintenance information referred to in (a) shall include:

• the unequivocal household washing machine or household washer-dryer 
identification;

• a disassembly map or exploded view;

• technical manual of instructions for repair;  
list of necessary repair and test equipment;

• component and diagnosis information (such as minimum and maximum 
theoretical values for measurements);

• wiring and connection diagrams;

• diagnostic fault and error codes (including manufacturer-specific codes, where 
applicable);

• instructions for installation of relevant software and firmware including reset 
software; and

• information on how to access data records of reported failure incidents stored 
on the household washing machine or washer-dryer (where applicable);

(4) information requirements for refrigerant gases:

without prejudice to Regulation (EU) No 517/2014 of the European Parliament and 
of the Council341, for household washing machines and household washer-dryers 
equipped with a heat pump, the chemical name of the refrigerant gas used, or 
equivalent reference such as a commonly used and understood symbol, label or 
logo, shall be displayed permanently and in a visible and readable way on the exterior 
of the household washing machines or household washer-dryers, for example on the 
back panel. More than one reference can be used for the same chemical name;

(5) requirements for dismantling for material recovery and recycling while avoiding 
pollution:

• manufacturers, importers or authorised representatives shall ensure that household 
washing machines and household washer-dryers are designed in such a way that 
the materials and components referred to in Annex VII to Directive 2012/19/EU 
can be removed with the use of commonly available tools;

• manufacturers, importers or authorised representatives shall fulfil the obligations 
laid down in point 1 of Article 15 of Directive 2012/19/EU.

Commission 
Regulation (EU) 
2019/2022 
(Dishwashers)

5. RESOURCE EFFICIENCY REQUIREMENTS

From 1 March 2021, household dishwashers shall meet the following requirements:

(1) availability of spare parts:

(a) the manufacturers, importers or authorised representatives of household dish-
washers shall make available to professional repairers at least the following spare 
parts, for a minimum period of seven years after placing the last unit of the model 
on the market:

• motor;

• circulation and drain pump;

• heaters and heating elements, including heat pumps (separately or bundled);

• piping and related equipment including all hoses, valves, filters and aquastops;

• structural and interior parts related to door assemblies (separately or bundled);

• printed circuit boards;

• electronic displays;

• pressure switches;

• thermostats and sensors;

• software and firmware including reset software;

341 Regulation(EU)No517/2014oftheEuropeanParliamentandoftheCouncilof16April2014on
fluorinatedgreenhousegasesandrepealingRegulation(EC)No842/2006(OJL150,20.5.2014,p.195).
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(b) the manufacturers, importers or authorised representatives of household dish-
washers shall make available to professional repairers and end-users at least the 
following spare parts: door hinge and seals, other seals, spray arms, drain filters, 
interior racks and plastic peripherals such as baskets and lids, for a minimum 
period of 10 years after placing the last unit of the model on the market;

(c) the manufacturers, importers or authorised representatives of household dish-
washers shall ensure that the spare parts mentioned in points (a) and (b) can 
be replaced with the use of commonly available tools and without permanent 
damage to the appliance;

(d) the list of spare parts concerned by point (a) and the procedure for ordering 
them shall be publicly available on the free access website of the manufacturer, 
importer or authorised representative, at the latest two years after the placing on 
the market of the first unit of a model and until the end of the period of availability 
of these spare parts;

(e) the list of spare parts concerned by point (b) and the procedure for ordering them 
and the repair instructions shall be publicly available on the free access website 
of the manufacturer, importer or authorised representative, when placing the first 
unit of a model on the market and until the end of the period of availability of 
these spare parts;

(2) maximum delivery time of spare parts:

(a) during the period mentioned under point (1), the manufacturer, importer or 
authorised representative shall ensure the delivery of the spare parts within 
15 working days after having received the order;

(b) in the case of spare parts concerned by point (1)(a), the availability of spare parts 
may be limited to professional repairers registered in accordance with point (3)(a) 
and (b);

(3) access to Repair and Maintenance Information:

 after a period of two years after the placing on the market of the first unit of a model, 
and until the end of the period mentioned under (1), the manufacturer, importer or 
authorised representative shall provide access to the appliance repair and maintenance 
information to professional repairers in the following conditions:

(a) the manufacturer’s, importer’s or authorised representative’s website shall indicate 
the process for professional repairers to register for access to information; to 
accept such a request, the manufacturers, importers or authorised representatives 
may require the professional repairer to demonstrate that:

(i) the professional repairer has the technical competence to repair household 
dishwashers and complies with the applicable regulations for repairers of 
electrical equipment in the Member States where it operates. Reference to an 
official registration system as professional repairer, where such system exists 
in the Member States concerned, shall be accepted as proof of compliance 
with this point;

(ii) the professional repairer is covered by insurance covering liabilities resulting 
from its activity regardless of whether this is required by the Member State;

(b) the manufacturers, importers or authorised representatives shall accept or refuse 
the registration within 5 working days from the date of the request;
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(c) the manufacturers, importers or authorised representatives may charge 
reasonable and proportionate fees for access to the repair and maintenance 
information or for receiving regular updates. A fee is reasonable if it does not 
discourage access by failing to take into account the extent to which the 
professional repairer uses the information;

once registered, a professional repairer shall have access, within one working 
day after requesting it, to the requested repair and maintenance information. 
The information may be provided for an equivalent model or model of the same 
family, if relevant;

the available repair and maintenance information shall include:

• the unequivocal appliance identification;

• a disassembly map or exploded view;

• list of necessary repair and test equipment;

• component and diagnosis information (such as minimum and maximum 
theoretical values for measurements);

• wiring and connection diagrams;

• diagnostic fault and error codes (including manufacturer-specific codes, where 
applicable);

• instructions for installation of relevant software and firmware including reset 
software; and

• information on how to access data records of reported failure incidents stored 
on the household dishwasher (where applicable);

(4) information requirements for refrigerant gases:

without prejudice to Regulation (EU) No 517/2014 of the European Parliament and of 
the Council342, for household dishwashers equipped with a heat pump, the chemical 
name of the refrigerant gas used, or equivalent reference such as a commonly used 
and understood symbol, label or logo, shall be displayed permanently and in a visible 
and readable way on the exterior of the appliance, for example on the back panel. 
More than one reference can be used for the same chemical name;

(5) requirements for dismantling for material recovery and recycling while avoiding 
pollution:

• manufacturers, importers or authorised representatives shall ensure that house-
hold dishwashers are designed in such a way that the materials and components 
referred to in Annex VII to Directive 2012/19/EU can be removed with the use 
of commonly available tools,

• manufacturers, importers or authorised representatives shall fulfil the obligations 
laid down in Article 15, Point 1 of Directive 2012/19/EU.

INFORMATION REQUIREMENTS

(13) identification of errors, the meaning of the errors, and the action required, including 
identification of errors requiring professional assistance;

(14) how to access professional repair (internet webpages, addresses, contact details).

Such instructions shall also include information on:

(15) any implications of self-repair or non-professional repair for the safety of the end-
user and for the guarantee;

(16) the minimum period during which spare parts for the household dishwasher are 
available.

342 Regulation(EU)No517/2014oftheEuropeanParliamentandoftheCouncilof16April2014on
fluorinatedgreenhousegasesandrepealingRegulation(EC)No842/2006(OJL150,20.5.2014,p.195).
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Commission 
Regulation (EU) 
2019/2024 
(refrigerating 
appliances with 
a direct sales 
function)

Resource efficiency requirements:

From 1 March 2021, refrigerating appliances with a direct sales function shall meet the 
following requirements:

(a) Availability of spare parts

(1) Manufacturers, importers or authorised representatives of refrigerating appliances 
with a direct sales function shall make available to professional repairers at least 
the following spare parts:

• thermostats;

• starting relays;

• no-frost heating resistors;

• temperature sensors;

• software and firmware including reset software;

• printed circuit boards; and

• light sources;

for a minimum period of eight years after placing the last unit of the model on the 
market.

(2) Manufacturers, importers or authorised representatives of refrigerating appliances 
with a direct sales function shall make available to professional repairers and end-
users at least the following spare parts:

• door handles and door hinges;

• knobs, dials and buttons;

• door gaskets; and

• peripheral trays, baskets and racks for storage;

for a minimum period of eight years after placing the last unit of the model on the 
market.

(3) Manufacturers, importers or authorised representatives of refrigerating appliances 
with a direct sales function shall ensure that the spare parts mentioned in points 
(1) and (2) can be replaced with the use of commonly available tools and without 
permanent damage to the appliance.

(4) The list of spare parts concerned by point (1) and the procedure for ordering 
them shall be publicly available on the free access website of the manufacturer, 
importer or authorised representative, at the latest two years after the placing on 
the market of the first unit of a model and until the end of the period of availability 
of these spare parts.

(5) The list of spare parts concerned by point (2) and the procedure for ordering 
them and the repair instructions shall be publicly available on the manufacturer’s, 
the importer’s or authorised representative’s free access website, at the moment 
of the placing on the market of the first unit of a model and until the end of the 
period of availability of these spare parts.

(b) Maximum delivery time of spare parts

During the period mentioned under point (a), the manufacturer, importer or authorised 
representatives shall ensure the delivery of the spare parts for refrigerating appliances 
with a direct sales function within 15 working days after having received the order.

In the case of spare parts available concerned by point a(1) the availability of the 
spare parts may be limited to professional repairers registered in accordance with 
point c(1) and (2).
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(c) Access to repair and maintenance information

After a period of two years after the placing on the market of the first unit of a 
model or of an equivalent model, and until the end of the period mentioned under 
(a), the manufacturer, importer or authorised representative shall provide access to 
the appliance repair and maintenance information to professional repairers in the 
following conditions:

(1) the manufacturer’s, importer’s or authorised representative’s website shall indicate 
the process for professional repairers to register for access to information; to 
accept such a request, manufacturers, importers or authorised representative 
may require the professional repairer to demonstrate that:

(i) the professional repairer has the technical competence to repair refrigerating 
appliances with a direct sales function and complies with the applicable 
regulations for repairers of electrical equipment in the Member States where it 
operates. Reference to an official registration system as professional repairer, 
where such system exists in the Member States concerned, shall be accepted 
as proof of compliance with this point;

(ii) the professional repairer is covered by insurance covering liabilities resulting 
from its activity regardless of whether this is required by the Member State.

(2) the manufacturers, importers or authorised representatives shall accept or refuse 
the registration within 5 working days from the date of the request;

(3) manufacturers, importers or authorised representatives may charge reasonable 
and proportionate fees for access to the repair and maintenance information or 
for receiving regular updates. A fee is reasonable if it does not discourage access 
by failing to take into account the extent to which the professional repairer uses 
the information.

Once registered, a professional repairer shall have access, within one working 
day after requesting it, to the requested repair and maintenance information. The 
information may be provided for an equivalent model or model of the same family, 
if relevant.

The available repair and maintenance information shall include:

• the unequivocal appliance identification;

• a disassembly map or exploded view;

• technical manual of instructions for repair;

• list of necessary repair and test equipment;

• component and diagnosis information (such as minimum and maximum 
theoretical values for measurements);

• wiring and connection diagrams;

• diagnostic fault and error codes (including manufacturer-specific codes, where 
applicable);

• instructions for installation of relevant software and firmware including reset 
software; and

• information on how to access data records of reported failure incidents stored on 
the refrigerating appliance with a direct sales function (where applicable).

(d) Requirements for dismantling for material recovery and recycling while avoiding 
pollution

(1) Manufacturers, importers or authorised representatives shall ensure that 
refrigerating appliances with a direct sales function are designed in such a way 
that the materials and components referred to in Annex VII to Directive 2012/19/
EU can be removed with the use of commonly available tools.

(2) Manufacturers, importers and authorised representatives shall fulfil the obligations 
laid down in point 1 of Article 15 of Directive 2012/19/EU.

(3) If the refrigerating appliances with a direct sales function contains vacuum 
insulation panels, the refrigerating appliance with a direct sales function shall be 
labelled with the letters ‘VIP’.
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Information requirements:

(e) instructions for the correct installation and end-user maintenance, including cleaning, 
of the refrigerating appliance with a direct sales function;

(f) for integral cabinets: ‘If the condenser coil is not cleaned [the recommended 
frequency for cleaning the condenser coil, expressed in times per year], the efficiency 
of the appliance will decrease significantly.’;

(g) access to professional repair such as internet webpages, addresses, contact details;

(h) relevant information for ordering spare parts, directly or through other channels 
provided by the manufacturer, importer or authorised representative such as internet 
webpages, addresses, contact details;

(i) the minimum period during which spare parts, necessary for the repair of the 
refrigerating appliance with a direct sales function, are available;

(j) the minimum duration of the guarantee of the refrigerating appliance with a direct 
sales function offered by the manufacturer, importer or authorised representative;

Commission 
Regulation (EU) 
2019/1784 
(welding 
equipment)

2. Resource efficiency requirements

From 1 January 2021, welding equipment shall meet the following requirements:

(a) Availability of spare parts

(1) Manufacturers, authorised representatives or importers of welding equipment 
shall make available to professional repairers at least the following spare parts for 
a minimum period of 10 years after the production of the last unit of a welding 
equipment model:

(a) control panel;

(b) power source(s);

(c) equipment housing;

(d) battery(ies);

(e) welding torch;

(f) gas supply hose(s);

(g) gas supply regulator(s);

(h) welding wire or filler material drive;

(i) fan(s);

(j) electricity supply cable;

(k) software and firmware including reset software.

(2) Manufacturers shall ensure that these spare parts can be replaced with the use 
of commonly available tools and without permanent damage to the equipment 
and the part.

(3) The list of these spare parts and the procedure for ordering them shall be 
publicly available on the free access website of the manufacturer, authorised 
representative or importer, at the latest two years after placing on the market of 
the first unit of a model and until the end of the availability of these spare parts.

(b) Access to repair and maintenance information

No later than two years after the placing on the market of the first unit of a model, 
and until the end of the period mentioned under point a.1, the manufacturer, importer 
or authorised representative shall provide access to the welding equipment repair 
and maintenance information to professional repairers in the following conditions:

(1) the manufacturer’s, authorised representative’s or importer’s website shall 
indicate the process for professional repairers to register for access to infor-
mation; to accept such a request, manufacturers, authorised representatives 
or importers may require the professional repairer to demonstrate that:
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(i) the professional repairer has the technical expertise to repair and maintain 
welding equipment and complies with the applicable regulations for repairers 
of electrical equipment in the Member States where it operates. Reference 
to an official registration system as professional repairer, where such system 
exists in the Member States concerned, shall be accepted as proof of 
compliance with this point;

(ii) the professional repairer is covered by insurance covering liabilities resulting 
from its activity regardless of whether this is required by the Member State;

(2) the manufacturer, authorised representative or importer shall accept or refuse the 
registration within 5 working days from the date of request by the professional 
repairer.

Once registered, a professional repairer shall have access, within one working 
day after requesting it, to the requested repair and maintenance information. The 
information may be provided for an equivalent model or model of the same family, 
if relevant. The available repair and maintenance information shall include:

• the unequivocal welding equipment identification information,

• a disassembly map or exploded view,

• a list of necessary repair and test equipment,

• component and diagnosis information (such as minimum and maximum 
theoretical values for measurement),

• wiring and connection diagrams,

• diagnostic fault and error codes (including manufacturer-specific codes where 
applicable),

• data records of reported failure incidents stored in the welding equipment 
(where applicable), and

• instructions for installation of relevant software and firmware including reset 
software.

Manufacturers, authorised representatives or importers may charge reasonable 
and proportionate fees for access to the repair and maintenance information or 
for receiving regular updates. A fee is reasonable if it does not discourage access 
by failing to take into account the extent to which the professional repairer uses 
the information.

(c) Maximum delivery time for spare parts

During the period mentioned under point a.1, the manufacturer, importer or authorised 
representative shall ensure the delivery to professional repairers of spare parts for 
welding equipment within 15 working days after having received the order.

This availability may be limited to professional repairers registered in accordance with 
point (b).

(d) Information on the display of welding equipment

Where a display is provided for a welding equipment it shall provide indication of the 
use of welding wire or filler material in grams per minute or equivalent standardised 
units of measurement.

(e) Requirements for dismantling for material recovery and recycling while avoiding 
pollution

Manufacturers shall ensure that welding equipment are designed in such a way that 
the materials and components referred to in Annex VII to Directive 2012/19/EU can 
be removed with the use of commonly available tools.

Manufacturers shall fulfil the obligations laid down in point 1 of Article 15 of Directive 
2012/19/EU
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