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A1 12202 DTN 2 DY DY KON TINPPN N2XI0N Y PI DXVIAN PR ,ONDIAD P PPOYYD
DV WY NORVN NRNIND BN 0P DY DXNNTNH D27 NNY I3 ,NINMYN NYT 209D
NOINND OMNN MDNL OWVIP DY IN NIV NTIN PNV NIV TPNIVPON N0
NN) NYIDAN NN 112 KXY DMNDN MNIPNI YNIXA0 TIVNI PIN N, WY NPRYA
HODID YNNI NPNYY GNNN NTN (2017) 1) ¥aV DX 7INIVID NINITVPIN NOIDY IRNDY

(279

;82520 0P 1295 N2D20) ANYNI ANA NINY NNNN JPND NIDTN ¥ KNI, NNRN NIND
LYY DMIXINA NN VINOWI PPN INY WOY DI 1PV NNIVPINA NDIDIN MI08N )N
NDAY OXNND MDY PADY NYP TIND 1NAY NPMIPHN MOAINY YN NOYN MND
Chloé Mikolajczak, Earth Day 2021: our electronics ) @5mMN*Ia ©P1 19, TINIVPIN
(379 NODID YO NVPNYY 9NN, come from theFarth, RIGHT TO RAPAIR (22,4,2021)

VTN NN DMIN DY NAIN NOVN NN P2, NNYHYNRY - JPND NIDT PINY NYSNN ,NVYND
DYDY MIPN YPON DIV DININ OWINND PIYA WMDY NIINM DIIXIND NPINY TUNX YOIND)
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5 INNN - THNYI NN NIYY” TIT DY, 031010 DNPIM NPYOVDIMINIT TNND DINIMY
NNN2NN N2X20N MNX WND PARNN TNXY ,0ONYTIN 0X23090 D) I IWUN PNUNRD MO0
D»NN SY MV MODINY NPMNHD MOOYN WYY PIAND .TONIVPOND NIV NIALVNNA

TN DMINNHNN NPT OV ,ONIWAI

ooYN MTNA 0NN DIVYNINND MNINND DNV .NTIY MINND NPNX DXIY NY PANNI
MHoYWNA DNDNY NN DY INPN P ,02598 DY JPNY MDA NI1ONN TIPY DNIVNIY NN
DN2XNY NNIVNVY ,PND MDD NYNNY NNPPIN PR DIIONNN PONI TPNIVPONRN NN
MYSN YNNI NNTPN MDY PONDY,0ND THOWN IXINN NN JPNDY D2)D98N DY DNMDT Y
Leah Chan Grinvald and Ofer Tur-Sinai, The ) .Xv»2 D207 DMPTY O9IWN MPTHI PN
Right to Repair: Perspectives from the United States, 31 Australian Intellectual

(Property Journal 98 (2021).

nRight to repair”, ) NUN2 MNONN 190D NYT NN NN IAPNN VINDIDN NONTY TD
New Circular ;4/¢ navid YD NPNYY 980  European parliament report (2022)
Economy Action Plan European Parliament resolution of 10 February 2021 on the New
3579 N9 MO NVNYY 9NN [ Circular Economy Action Plan (2020/2077(INI))
Towards a more sustainable single market for business and consumers European
Parliament resolution of 25 November 2020 Towards a more sustainable single market

(679 NODID YMIDM NPNYY 9NN for business and consumers (2020202 1(INI))

NPYPN TONNI NPIND H%93N-MEIN MNTH DONYY DOWVIPY 2021 TMHIYY D) ,5vnd 1o
NPYPNA RYNN DX ITON 925 101D PON,NYNNN MDY MIAPYA JPNY MITN NN NPTONN
David Shepardson, U.S. lawmakers introduce 'Right to Repair’ bills to spur)

(779 N9 YOM NPNYY 98N competition REUTERS (4.2.2022)

Y35 JPNY MDD AR PTONY PN 2021 1912 9PINY DI N2 ,N%V9 NN NINN NONT
DN 7ODIDN” OPIN TIAND NI )N PPOND MY DX PIDY NN DWW
PYIVOIN D) 1D PIYPNA TINNRD MPTHN PON 0) ,NINT T NP PPN NPHNA
Right) m»10 1mNa PPN 00N NN 1771 ,)PND MDTN XYL PIN MYNN YN, DT
Sabrina Wilkinson, ; 8/¢ na©35 2101 NNy 9181 ,to Repair Regulations 9302 (2021)
YO NPNYY 9NN, When will Canadians have the right to repair? CCPA (2.1.2020)

(979 NovIs

M2AIN DXNVLXN JPNY MITN NITON DY D ,7APN ANPH” MY’ 1T NITONX YIHNN DDA
DINT NN THPMYNPYN YOPN TOA .IMNIVPIN NIV MNG NN IO NNTN DI N8N
NYITN TN MYAND NPMINIAN MIOVNN DI DY ,1PO200N MNNNNNM OMIN ,PNND
MmN DY IMNX NNN NOWNN NVONN IND) 2013 NMIVA 712D IRIY D) YN NP NNIN
TN ;(23.10.2011 ) NPYI NNPAND NMNMIND NN -32 N NOWNNN DY 3768 NVONN - 2011
7112>200 125551 P2 OM2NN NP NNYIYY NDITON TIVN) NADN NNNY TIVN NP THN

107y N9 98N (2013)
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P2 WPN IR PMS NIMNN DPLIYN 1YY HY NDXIND 72yn DY DXODIN NYNR DIYNIN
VA .N220N DY MDY NYAVN YaV YARWN DY NDISN PAD MYOD MDOYM NN
92Y02 .NNMINN PDIVTA DPIYY DIPMNND DMWY NIMNND TPDIVND NYIDD ,NINDD NYIYIN
22IN0N DIWNNY TIRY POIP NN) NPIMINNN NN MDYMONN DY DNONIDID DY ¥ NDIDIH
((2021) 25 4 758999 29PNN 7YTN YNAD-9905 HTIN DY 1PN NODIWNN NDITIN DY : 1D

19 TY NINNY NPITH NMIX NPT MIPY PINND XN )TAD NP> KD OOV NDI5IY 9ayn
A.G. Pheifer, “Current governmental (waste) legislation & ruling is ) mIn»Y1 NY3552

(designed for linearity”, Barriers & Enablers to Circular Business Models (2017)

MYYY N1 MW DM SW MIINNM NNYWIANN NYMN NYINI TPHNNND 0V WIT
Marcel C. Den) D3tnnd X DX9WY 00N YN AR PINNDD ,03PNY 90N vindow 0Nl
Hollander, Conny A. Bakker & Erik Jan Hultink, Product Design in a Circular
Economy: Development of a Typology of Key Concepts and Terms, 21 J. IND. ECOL.

(517, 519 (2017)

12NN NYLN MYSNNI MYN HAPY DMWY NVIP I DIV SW NPPM 1IN »N NIIND
Fernanda ) nw>o7 9nXY MY Y DOWTN DY TIN MYSNNI IN 1IN DY NPINKD NOINND
Hénsch Beuren, Marcelo Gitirana Gomes Ferreira & Paulo A. Cauchick Miguel,
Product-Service Systems: A Literature Review on Integrated Products and Services,

.47 J. CLEAN. PROD. 222 (2013)

IR DTN .NWNN NPPPNA PIYI IR INDYNIL IIN DD N8N XY INIWI DTN
92 IMND ,DYMINDIIAN DOVITIVDD WMNNY NN NNTP NYXT HY NVIIN TUN
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SV NPINK NIIPN 198D 11D 2NN 1IN 2D ¥aP) 112 ,(2006-1OWNN (N9 INKT MDY
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AN N2 IWPINNA NP 1593 PV AZIIY

19IND NN PPON NIYIANND KDY, N9 HPINRD NPNY MON»HN MN»PN NIPNN T
YOIV INND NP JOT UTN AN WIDTD 12IND UYND NN ,NPINKRD NP INKRD MMIVNIN
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N0 NIN Y ONADN DIVIRI MIAYNND TIN,DXINM PPN PIYD

DXNYNA YN ,MYTNDY ANTPA TINYD NDXT DY NVNN DRI D NIMYN WITN MY PNyl
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OMIND 9 10) .MV NN D975 TXI) 210 D)pwo) 220 It 1IN IOy DS 023N
NYYIN TNNN NN NIPYWD NN — NPPPN dXNPIN VIYN? 2.3100 NYWNNY YVAVNT NYPN
(1179 N9V YNION) NPNYY 9NNN (9.11.2003) "MDNON

SMIY (INT YININD) ROVIN ANIW 2957 .9WN 181 NP N1y NVPI NI1NN MINDNY NI
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P TUN , 0NN DPIAS IUNI )T NI ...77702°00 19109 X271 DIWD 713 vOnvio

.((1983) 46,29 (33D 779 ,0%390 IV 73 )92 297/82 \")2) " 1I1IUI ATV INVDA

SPYN 1NN XYY JPND MO AN MPTONN NNPN PPNND NN NN YN MIT NNV
MO NMILIY MY D55 2NN XIN ONY NDISN NN NN MDND NNV DIVIND
PYI8N AUN SHNINA PYHNA SMNN 0I9 INNN ITN ,NINMYN NIYLY .NIDN MDNX PIN
(3)7) 779, INIY 13271 73 HRAN NMY 4398-99 97y7) LAVNN NP2 MAWNM HVIDY NP

.((2000) 637

MO NN MPTONN NNPN PPNNY 199990 Y HY MYIN MOND NINMYHN MYLY ,NVYYNd 15
NYIDON MIIVNN DY DMPN AN MNNNN MDXOIN APY ,NIN MIND I NN Jpnd
PNNY IT PNYI IND) NN NINIAA DY) N2X2010 MR IYPN NYNIN ,TINIVPIOND
(WD PNNN JODY) NNPNN MIPNN IR 199 ,(1996) 693-692 ,2 TI1D 913NN MINYN PN

VN SYAINYT DIPYWA OMIN D9 MINYYOD INNN
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.((2000) 518 ,496 (3)7) 779 NI4DN ROWI /) ©I0IMNPTN
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MOTN 9373 DIINN DNINN HHIY NN KD YN TIVY DNON MISNPNIN TONA ,NYYND T
6673701 X)3) JPNY MO HY NMDWN 1272 D1OVIMNDI DN PSNDY ,ONTMNIY NN WNPYND
ap? 3490790 X732 ;(2001) 799 (1)1 779 ,179%3ANNN YW /) INIYA POHYH MIIN IWNY NYNNN

((1993) 11 (1)Nn 779 ,5RAWS NI 73 197792 1932) 190 901 DP9aN
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WD D) 025990 0XNMDY ¥1IY QUNIIY 19NAY PIYPNRND TINONM 27NN,V
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Katrin Meyer, Germany commits to Right to) .m2%n DYTPY DORNNY ONPIN TP
31279 NODID YOM NVPNYD 9NN |, Repair — civil society demands more (17.2.2022)
Chloé Mikolajczak, The European Parliament paves the way for removable and
(1379 NODID YO NVNYY §NNN ; replaceable batteries (10.2.2022)
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DON) DY) DXNNID DY XYONNY NN NNP WD L1390 .PNIMDT NN NINI 71272 INDNN
.IVYNNN NYAP DIV NXON W) NIND 292 XNV TYN MDY, N8N DYLN
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DY WAYND NA YW D7) NN ND NDVONN ,NNK N INRD ,YXI 12 DIAPY 1NN TYD 9210
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((1993) 19,11 (1)N 779,989 N39113 /3 197792 19329 199 90 990 22 3490/90

719503 INY NI T .DOVNN NYOYN MSYINNID NIDTA NYNAY ¥ 91712 1NIYI M0INN 10D
DN NMINN TNIAND NN DV JPONM YN DY THNON NY ,IUN PINNY YN DY
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$119%201 NMINI MNTY NNVYN NI NYAPHN YWD HVHINN
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TONTIW TONYN 5V NODIN NPA5 7218 N1 A DPIWA ON PISAY 0999307
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PTONY NINPNRN IVINNN 12 NTNY INVLONND NINT PNTIIY MHNYN PO XD IUN ,NMYa .88
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(47 N9DIS
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PN PPNN KDY ,NPNPHRN NVONNN DN TIBNY NVYNNY YINN Y52 VIS ,DYOD NI H2TN
APNY MO NN NNYNN

MO NITON 1272 INVLINNN 12 MND VIONNY NYY 1T NIPNA T N2IND XIN IWNY NONX
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IUN NN INYAN TUN DIRYLY SYNN PV IN 9389 DO NINN NI NNTPY TOIPINND TITM
MININ TIT2 NPNN KOV, MO 1NN IDINHD IRKIND MYXAN MIAIN TN 1N NVOINND
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MY DINPIVN NDIAPNN D WYN DMP IUR ,NVINNN NN DIDD MIXRIN 1D NINRN NN N
PNPNRN INVLINNIN MNPYN IV NN DAY YT WD PRYN NN PINNY PAOTNY IN D239y
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$NYIN IPIY NVWINT WnN HY DI 199) YWN NVINNA

PNV DY OONPOY TIDY DY 20 DINA HYMN NPNY 2DN OMN NYT NPV NI,

IWT-2o0 TIWIZ 1000w07 D NYAP MY T29) LOVYN N2 NPV ,TD .NPNTNI MDA
NIZ SwWos  m vy 5535 125V 712N NIPNOINIY PV N ONINDH IV DI5NT0
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(2)T0 779, DONNPYA DY /) NPPOI 571/89 N"2) #IW05 132N , P2V MNINI YT SNw
.((1990) 236

INVLINN NN TIONY NVINN DR YN IMIIY 19INI NDAPNN IYN NVYNN ,NIMYN MYLY
D»LINDIN DININN HYIY YD1 ,TAD2 NNNX NW THD DY ,PXNYN IPNN DY MYYIY NNIPNRN
YN YD), TNV NN YN NVINN YD THPWNN MIVIN DY 1270 .PYN N2 NP NVONND
JON220-280 DIVIINRM) 19NN DY 1YY DXNIWNN DINPIWNN NVININ MNDYNN OOYNN
nYap PHNY IWNI N MMNA NN WD DN MAPNN 20N DINT MDD NN YD IO

2APNNY ARIND TUNRI N NVINNN

ND VN D THDN VN DY NVINNN NJAP TN 1IN DINYIN WA 000 DD 13IYa.

DN DY \WPNY TN DPMYNYN) D17 DNPOY PNAVNIL NPY R NY 2D DIN MNL DY
NYAPHNY ARHINN 1IN ; HNPNRN NVONNN NNV PN DI DIVYN WYY 7191 TN
DY ONPOVN 1PN [, THINPIY NVDNNA T2YTH YD WWN DY NTRON PPN RY YN INND
DIVONI MIAVNNN NXOY ,TaDa TN T8 DY NV DIVIN PIVYNL NNPY IUN D109

DON2I0-5NDNN

NN U 02939090 DIIRY , DNV BINPIV UPV)I M WWUN NYYN TN NVONN ,NYYND 1.

INNRY PY 9919 INVONN DX TN 19N INKRDY ,NNPNL JPNY MITN NITONY YN MINNNA
YPOYN DIVIRN NN NIVYNIA NPY WD 2D OWnNn WUN NHYN 9270 .NMINN OPNI DY N
,TIO MDY 10D OYMND DINPIWY D5 HPwN NI XDV NPT MNANN NPNIY DY I8N
T19 ,0IN2IVOP /) YT 192N 294/91 N7Y) DNIIXN NMNOTY NN MINOID) N0 MIDN

.((1992) 519 ,464 (2)m

MY Y NN YD NN NN D I 1OV ,MIPA0H ONNNM 7PN MYID W XN 723.

MO MINY PN DMNYN DNPIYY YNNIV DPYNRN ON ,MPAD 901N Hwa Hodn mMHMIIN
,T1512 DYNIZIN MNINN NN 1IN DXINN DINNI NYIT IWN 192 PN TIVNN D7) . P1Yn
YN, YN INVONN MINILIDON DIPIVN NDPWN YININD TV IN N TH NIMYD NI RO

995 0N2%20 0PIV PAVNA NPY N TUNI MY

NI PN YOI DILVIN WY ,TAVA TNR TN HY DPOVY HPY AWnY NTIVN ,TIv) NNT
NN ,NI01N MR 19IXN NAVY OOYINN OONPIWY DPWN 1M RO ,NNIPNN MPNN
MAYINNY DT AWM TV~ AW 341/81 N”)2) PPN OONMIN NYT Nprw DINNN

.(1982) 354,349 (315 7779 ,71993¥00 Y NPONND /3 107¥2 HHIINY NINIPN

NORY_ MY DAVINN NOIAP TIN ,MI20H ONNHNN NP 19INI AV WY NI T,

02109 09T DINPIWY YWNN YYN D) N2 OMP IUN ,1PIYY DXIVNN DINPIWI NIVNNND

29YNND TA2IN VIV N2 YITI ,NPIIN MIINN DY IDID5N DIVIRD NIV NTYN NI
2UNY WO NMNN,NPNRN NVONNN NX TIOND INVINN NN DIV VN DY INYT NPrwa
.((1980) 421 (1)N2 7179 ,991PWN MY 73 17¥a 2Nt 994 389/80 X)) NP NPNN NVONNN NN

NN TINND ,NANINA NXDNY ,ONINN 192 ,IWN DY 1T INDIN IR PIND NIMYN vpan Ty
TIVNO ,N2220N NNNY TIVNN N0 N RYNY 208N Hnann Y 5°9Y9N0 ymonm
DNPM NMIPN,D¥PIN DITP MYNNINI NNN NN DY) 120N DY NNV DN P NOVNN
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DYTIVNIN 12 NDIVD INNIVWD NYIIT TIVNN NS NNINKRD MV .DNIIN) DDV DY NP
DYRY DXDINVIX NYOIL N OX ,PNRN NNV NN ONIVNY D17 DI NN GN)
NN PYY NOY NN WD ,NNT DINIYD CPNN NV TIVH DY W 219010 IN ,PNIN DN
YNOUNN TIVN DNYA T ,TIVNN DTPY NDIN INMN PNND NV POINT YN )PNY NN
YN YW ININ LIOY AP MDY IDINT INRD PPIY MWD TIva TAX NI TYIN THN
TOMYNYN TPNONY P WY NYY NNSYNND MY°20a DIPIUN NOPYI MNDNN VINNDD
PNRN MION A¥ND MNT) IO P TRY IUX PNRN DI 70%-55 NN IWR NOID
NN TIVNN TINND MXDNM NPNIN ,07910 ;(19.1.2022) NA%2DN NNNY TIVYNN ONIWVAI

.(N220n

$NVHY NNVAN DY NI9N ANNN YN NVIND

TIWND DY ONSPNN TINYA )N OWIND PIADMON TNYA 1D WD HY IPJMDN INVONN DIDIN.110
D99ND WY NIWNN MINVYY ANVAN YTO1 NHY

X322 TN P02 INND ,TINVIVN MMINN NIPIYNI POND ,THNVOVN NNVIANN DY PMTID’.111
VAPI VY (1976) 674 (1)D 779 ,NOVUYNNI INDNN TV /) 15793 JYWININP DPV-IND 135/75
S¥2 7PN NNVLIANN NNV T2 : DININ NODNI MMM MYIN TN NNVIAN DY 2IXNNN NOPIN 1D
AMNY 193 ;09N GPIN 1Y NNPNY NIMND NI NNVIANN INNDY 193 ; NNIN NNY MOND
NOV 192 ; DNM0N NN YN NNIDN NNVIANNVY 193 ; MINK XYNY N1’ Hya NI NNVIANN
.20V N NNVIANN NX NIV PPIN PITN OMP

MMNVOLY NNVAN NN TNPNN IWN NVONN YD DIRINY DINMPNN DOMINIANN 99 MY .112
:29NH1M 9PN Nbya

NN ))PNY MDD NITON POHYY NNPN PPNNY HPIND M0 DY NI WD ,HPYNT X
D193 PWINPNRN DINN DY INXDNN NN DAPD 7PN IMINDA )N NN PIN DY INODN
APNY MO OYPPO NIPN PRPNNN,TIVNN

PN IYN 1OV, 2909 SVAUN 4PN ND TPNPY NIND TINND MND IWN DY INNLIN MY .2
NPNAIPHY MO NITONY DI IMDNDI WHNWND INIMND YD NV 19INIDY AN

NIVNI .09 NYY YHRNYN IIRYI SYNYN TN , U1 19INI MNd NNVIAND YY)

NN OTPY VIONN IWN D PNPYI IDINDY YNNI ANDI NYIVIN TIVI) WD DY P1AD»IN

IWI9Y I ROV, 7172 DIDID 12T 19NN NN PIN MDN NPNPY NNPNL JPNY MO
R LRAYp)

MPNY MDD PPY TOUN INNVIAN OPP TNND NNMP MONON HYa Wwn N9Yay .7
A3y MI¥9A $93 DY PPN OMN TON DY MINI NHPNI

MO NN DIMNYNIY DANIDINN NN - MM 9128 X990 NNINN NNVINND ,MYINN  .N

955 UNIN NIMYN WIXTN ,)9Y .0NVP DIPDY YY) DN)IIN 12320 MDN MMV JPND

VY92 NN LMD DY TYD DN KD NNVIANN DIVIIAD PITN W 71D NDWNN TN MYV
JOMYHYN N2 MONNDN NINNY INND
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YOV DIDIY NN NOYN , NNPNN NN PPNND NI IMONDIY IV ¥ NTYNIY, IV INY
DIPN PN ,)D DY .MYNOM ANV 9D, MDD DITPO MINNDN NIXY NS MY
YN MYV VTN ,DNDN YND NDIND MNMIY NI NNVLINN NN DPPY TN PRY NIYOD
912O8Y INNY 7NN WINND DIV PO TIN MY INVINA IXRTIN NN DOVND
NN INAID WD P NNINHNT NN NIND TN N ,DY THNON DXNINN DY D11

YNOVNN TIVN UKD TN

, MY HDNINN ANVANNN NMVD PITINN P12 IN PPN DD PN NY WU YWY )

PITA JPY TII NXD NNT ONDNN DIVINRI MDY THNDNY DINIIND NN NYI9 TIN

D5 PRI INVONN NN YN IWNN YIN IYNR MDD XMNN NNV D3 WNINND KD GPoNY
PPN INVINNN IDINND NPY NN PITSNY NIVY TN NPVIPIVA NYNN IN NT2ON

WITY 7Y IWPNA .0MPY W HYY 29NN 9PN NI2 PNV NNV 19D 3D NI NHNID.

NYNYY 290 . 7PNPNRN INVONN DY THNDNY NDNN DY DIVINI AWNNND IWN DY M
H¥9) 919°W 251 BN NIIRN HY MONNDNN DIVIN YY NNPY NINNNI NP PINP NTYNN
NY PIRP) 717%9Y NN NN — OUN MY DY 19 R$IN 2 1NN ,ANVANH 10 by

.((2003) 595,591 1 HYYNM LOYN "NIPINN ,TPITHIN ,NINTDY : PO NNV

DR DY A998 MONNDAN DIVIN 1IN NIMIY TNIY NIONINN NVINNN YN
PN NN DMMYN PN DY PORIVN NDIN INY INVONN IR ODI WNY DTN
IMNRY PITY NPINKDY,ODMINID DX JPNY NN NI IDDY NP THN INITX DNN MONNOM
NTHY IWNR MIYINDY IV DY INLINNI MY MIPN NNON ,NNSYI NIMYN D) D0 1D

NDNN NN NA0N MDN NOWH

WNMIZ YDOPNIIR-YIDIN PRI DI PR IYNRD INVINN N2 NIND NI MYINY ,IVNY D2IPN
NN 92D MNXOT XD) 1NN WY WX 1IN DIY sWwnm P 0MP - 127N TO XD NIV .NNVIANND
DNV OP 90N INKD TIVXY T ,PYINY AN NN NPINX PANDNT N NPNY MDD
YN INMOHI IONIYIN NDXY P DN ,0) T .1PWIN NN PN DIPNA WIN PWIN vIDTD
DOON) THINIVPIRN NNDAN DY NPNNN NMNAVNN APY Y9N ININIL WD NVONN IPY

((Nrwn) 258 ,255 T ©YVAYN 7NIONN NNLIANY PPLY

DIVYM PYNNDY INNVLIAN DX OPPS WD DY D MNND LAVYNN N2 YPINN DY MNNHRIND
DNDNN DIVIRND NVD NNPNA JPND NN NITON
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115

116

DNPIND PYON D

$INYIAD MDY BN MID

N —IMPM OTRN T2 : TID>-PINA NI NNND NN ,NMDIN DI DR NN DPND MODN.

NI OTN SV )T1A52 IN 993 99903 BN PPN’ 0D NPTHN NN NNNND ,NIDOYW NNND
INOT DTN 527 53 TION-PIN DY INYIP NPAPN NNND M L,(TIDN-PIND 2 PYD) " OTN N7
ATYON-PIND 4 PYO) 717139 539 999) 9990 5Y A5

DTPINONIN NN OTN N DY NNN,OTRN NIIDT DN 1NN NPOYDAN MDD NN OPND M.

MHOYNA NIVYNI NIV DN MDD NYOXTN ORIV NPIDIN DX NN AN NININD
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199 .((1994) 25, 1 (2)N3 779,99 1PWN MYA /3 19793 (1981) 757793) 7Y ©Y 1P 93/606 7))
MO DY NNNY IWRI NPV NPIAPN NN NPTHN DY DP0N INYTPN DTN TIAD : YD PN
IYUNRD D) DY PNY X2 VOVYNN N2, 01NN DY PN THIDOVPN NAVN NN NPTHRN DY ,0ND
AW 7 YRR 0678397 N7)X2) NPTNN DY NODYON MAIN NPYIOD MNRNHNA TID M 7N
ONPIND MDD /NPT Y2 ON7 IMD HON ORI 23 ;(2007) 198 (2)20 179 ,PHVIan

.((2016) 554,540 ,537 V> DYPOYY LAVYN "O1NY

MDD DPNPIN NNND NN NN N 7921 ,07ND MDTIN NITHN N2 MDY N NINIAD NI
DN DY PNY NPTHN DY NNIN TIN NNY NINYIAD MDD MM OTRD T2 : TID-PIN
VINOND NPTHN DY NNINK 1991 ,N1PND DTRD TUND 792 NN NINIAN 1OV ,D¥avInNn Y
DY 2YINNY DPNITRN DY IMNIIA MDINI YNOY ¥ T2 DN ¥ TUN DMPNDAD DOIWIN NIANNIN
MM NPNHYIN,NPTILD HMOT 7 TINNDD NMDT P : HNIYII NINI DY) DN) N2 DN

(2004 , 0991y "V DA Pa7 DY) 438,437 INIYI

MIIN DY NVNITI NPY NYAVN NNMP NPNPNRN INVINN DX TINY IWN NVONNY 1)V
NDIDS NPTHN NMIN 0N OINN TD OMINNNN YN DY THNAY,NITHN YaWIN DY MNIAY
MNIN I ANNY MNAYN SMNGIAN PN NN NYa ,NPHY NLINNN . TINIVPIHN

DOMYNYN HMNN 0N M AYNONI MNIVPIND NNIVIN HY MNTN

NOOYON) TPNIVPONR NNV HY NPNHN MIAVIN TYNRN DY AW NYaWN VN NVSNNY.

DYNNT PNNN NN DNODN TWUN DY) DN YW aN9 DOV T DPNTP 12905 ,nI19Y
DNINIAY DN DY MYNIN NPIVHWNI NNY NI IRV TI2) ,(HMYNIYN NNSI ININ
MNPN DI ,NYN M DY DNIDINI NYND ,HWNY 03729 DY 2N PN DXV’ »avin HY

ST, DINNN M) DM

NYINN NPPD9 929N N YT XIN YD, 72930 VOVNN N 79 PXND NIMYN NI NININ TIY
NYINY NIPN NPIIN XOW INNRD NINT, 1NN IRIIND NN NINYIAD YNNI MNIND DINID
122010 MK DY NPNYY NN TNV NSVND NINIAN W O DY YMNIIN MINN
MND MIIN 9392 NNPH PPNNY ,MONDN NNIPIN WD ,IUN DY NNYY LIYNN N2 NN
PINID /N D1INNN 372-71 X)2) NPMINY INKRD TN ION NNIPN DYDY PARN NVIDA NYIM

.((1972) 812 ,809 (1)) 7779 ,,N92N IV /)

TINIVPORN NOAN XYY MON»NN WHO »2yn mNI2N 1IN 1N, MNINND DNYA.

N2 NMINN YN MTID MONN PN PYLIY ONINDIY APTI HIMyN .NINdI1] NNYNNN
MIHNI NN JYRD DXNIIND MINILD MNIN Y PN 11,0230 DXAPOIN INIVPOHND
WHO ) x5 0ppon NVIvaY DM DI YT DY APV NOWUY) ,DMNWN DMINXI MIAVNN)
Director-General’s opening remarks at the Berlin Forum on Chemicals and
NNYY 9N¥n Ny Sustainability: Ambition and Action Towards 2030 (12.7.2021)

.(14/% NODIS YD)

MNNLNA HONPVYN ONIVPONR TPN THNLN DY DRIV INTN NPPVPIIN ,NYYNY TI.

M2 NP IDINN NNY 2D 1OV ,NPTHN XNITRD NNV TIIX SMNIA PRI NI, MINIIND
N0 NINY NNN) DHYN NRY PNNXD YTRNN N DINNN MO WNON TN DY HY
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Linda S Birnbaum and Daniele F Staskal, Brominated; 77112580 NIN>I2) IOYIVPIHN
.(15/% NODID YO NVNYY 9NN |, flame retardants: cause for concern? EHP (2004)

NN NTTIVI I .NDIND MIIN AR DTV ,NNIPNN MIPNN DN YD WD NVSNN ,TO90
DN NNPD ONIIINN NN XN YT NIPN PPN DIV PIDS XOW NIINIT MNAND
MY DOYTN DI YIDTD D2IINN DY NN I, DMDMPN DMININD NN JPNY DIPNA DOVIN

.29 9% DMIX YHYH D910 DNMIYIA DIYPN DININNY

MYNN NYSWND NNXANMY DN THINTOPOND NDIDN NMTIVSN NN NXINN NVONNN ,To2.

NPTHN SNINIRY PNND) ,DMY NN ININRY OINND 02 DY MNAVNND DY NPYN
MO MNIAZ MO NNV NN WNHND NYNI DIWN IWN NVONNA ¥ ,TI0 OX DMWY
29993 5pWn 1NY 1N KD WD YR ORIV 2IWIM MNNIN DY O1ND

125

126

£ N300 MIIND MIN

5y DMIMIVYN DOMN) OYNIAD DININD NNMY MDD NNMIYIYN NIIAD MONY M.

5W 1N HY NINT YN OMYHPYNT 2150 2T DIND NIN N2X20N MON .NDIADY Y0 7Y
PRPNIIN NPIOH DTN NPV OYITN /10 GOP) MNDAD ¥ION 1910 1N MONY IMNI ,OTN
.((2000) 112-113 ,45 172D %1 — MW T10 P93 990

PNN XOY” .OMNY MITN DY N2 NYOIWN N2ADN MR MY D) ,MNMIY MY NNITa
SNOND YT 9 DY TIWD DX91D DN DTN 2 ,17NND DOPNY DION 1T ,MONY M ,ddvD
3 DY OMTIVYIN NNVAN NYNYN NI%ADN HY NNNY IXIN...DPNMIDN NN N DP
V> DYPOY LAYN YOMND TPNPIND NMITN /NN DI DN DD HONY INITT 1Y) "BINN

.((2016) 609 ,537

MNPN ,0”NDIA0 DXDIY2 YN XOYW NAIN NPTHN NMYID NNMP DT 1NN DIVIN IPY
MO NN NN, 0T NMIOT T 12D NN MDIN T PAY NDANN .91 12 PN D0
DN NHNID DTN HY IMOH MNIID MDD ,0MND MDD DY T2 T NIDIN N2A0DN MIOND
NP OMDI0AM OMPNN DN OV DM PNND XMYNYN PN 1ITIY VI ,NNIND
VAVYNI DTN MDD N 12220 MODOND MDY NY DY) NNINI 1NN DTN DY INONND

.((2001) 297 Yy vVaYNN "o1»dIN

v 7PAD NOPWNA N9Y92 NN NNMP 1A ONINDIIAN LIVYNI D) NOMP T DY D VITM
N 120NN 19IND N0 YNAD MPTNH DY IONOV TI 25N 19IND OPNY MO NN NYIAD
Die Polluted:: The Sumudu Atapattu, The Right to a Healthy Life or the Right to) TN
International Law, 16 Emergence of a Human Right to a Healthy Environment under

(TUL. ENVT'L L.J. 65, 99—101 (2002)

,NPX092 )7 NPPPNA 1N PND2I0N RYNN NX PTOND 92910 N 1IN PPINKN LIVNN NI.

15 NP, PNYN NTO PRVIY N2I0M) [, NN NN DY TN IMWIYN NDWNN
TN N PPINKN .1V NN NIXADN DY NINYN DX PYDY DOUND PPINNKDY VOYNN
NN YI9N LAVNN A O I .TIY) TPNIVPIOR NIDI PIN ,PNX OIPT ,NADN NN PIN
NYOYPN NXVNINI NIDN DNPIDAL DIV PTN IPOI MNYIY TN NDIY IYNRI) NPPPNN AT
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73 N2%20N NNNY HNIYS DTN — PP ¥aV 0N 4128-02 \)2) "INV NDIAD T DY
.((2004) 516,503 (3)N) 779 ,INIY? NYYNN-YNI

NID .PYNIN ODN INDIAD DY DPPN NN INDIADN PON RIN OTRN” D NPYD2 and) Ty
DUNRD OPPO MO ON PNNRD ,0MIN ,YPIPN .NINN YaVIN NIM N0 DY Yavn
DYD2N DN VAN DPPY ©I0AN ON [...] 7ONMN 2HYN DI NN NIINNI VIO DD DNIIDNA
125201 ,N2°20N DY MNNIYWI XD ON .N220N M 19-DY NYAP)I DMNN MON IMIN DPPY
SV NMON YY NPHNYWIA—HDD NHANDY VI VIS HID — NATN MXYNN NN DY NHPYN KD
125201 NNNY MHRIYS ATNN — 7 Y2V DTN 4128/02 X)) 13N DOMINND NAY N2XA0N

.((2004) 503 (3) N) ,INIW> NHWNN-YNI /)

HY OMOTA NYNO JPNY MDD NN MPTONN NIPN PPNNY XOY WD NN, NIMYN TIYOY.

DN NMIVYYL NOTI NIDNI TWUNX TINIVPIND NIIDIN .NA%A0N MIINND MINY DINIIND
1IN 299 INYW DN T DY IN IINY NINIDT DN JPNY 198D GWAND NN NITON ON APy
PNMINYIAY 212920 11950 DNINVLN DX YN D27 DIDYT DXININ NINAIND T PNMVIND
MNNY NN PNINX DIMT DN DI NPNYNI ,INNRD 0N DIYND 1N P 7290 nva

(279 NI 9NN L,(2017) 1999 YAV DTN 7INIVIL TINITVPIN NOIDY”

NITNIN N2X200 MODND MDD DY NTHYN D NWHN WYON 1D D) 2D ,NIMYN WHITN Ty
MONMNN NKDMP NNY 92D D RN ,NT TAD) VAYN N DY NPIDH 1IN DIV DMNY MITIN
T .7PNPIN MDD 122201 NMDND MO POND ¥ NI2D TNY D N NN IWN NPP0aa
NIV PP DR ,INPY TN MDD TRYN NN PRYND NN 99NT HVIYN 7D Hwnd
oY NPNYN MDYN DY MIANN NN DTN NOON TONDIYN NNMIYOYHY HNNINN MY
N7)2) ©ONAN MNTN NIY 1) ,07NONN MNTH DY 0NN MDONY DNINYI N1IY D 122201
503 (3)N) 779 INIYI NYWNN YN /) 129201 NIHNNY HYINIYI NN =17 ¥aV DN 4128-02

.((2004)

DT 1Y N2INYA,NHMIINDINA NN ) NITHINI NNINI NDAD DY NPNYY MDD I, PIYd 7Y
NINNRD (1)12 PYD) 71PWYND IWANY TNV NN NOPWAN NN NINIAN NN NNMDY
NN DI’ NA0N MK NYNI 1IN .Y T XM DY minn DXy (ICESCR-n
VIANND DTV NNMP N2IN NPTH DD DY ,NNINI DN NNPID MITN DPP NN NIYIND NPN
MNDINDIIAN VIVN DTN NIDTI MINT N2 MRD MITN MY HAP) DINN THNN NV DY

.((2001) 306,297 Y vOYNN

MRS MDA NN TNXN NN TINDT 1N ONN IYN,TIZNN VNV 11T NN NN N D)
INNG IPINIVT 777303 YTV WS - BN MDTNN NYINN TPNPIN MDD 12200
DN NP 7PN )TV DONI7T NN T WD) 55977 WD Yav:) 202 5y i 1ped) 1323077
Y2V DTN 8116799 NI'Y) 1 IINNONS 113371 399 9NN 39 )29 A3°3077 NN NV 09990

.((2001) 196 (511 7779 ,19329) 19390Y NMIPHNN NTYNN 7 PN

MYLY 7252 OOY MDD NIDN NPND NYIT NPNX N2AD MODNI MDD D ,VXTM
D09 YT DY NYYW N2X2DM YAVLN ¥IIY DY NINIY TTIVDI XINDND NIYNRN HY NNAINND , NIMYN
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NIMVY N2>202 NPND DININ MNTY 1NNV DD YOO NNIINKY ,NA DO DN DX
.DNY NP XD PNIN MINI DY 1NN D35

MOND MDD DY ONPIND NTRYN POND WIT TI2N LIVYNN NX2 NIMYN NMIYLY 7295

2V MINIADY O1ND MITN DY NA NYIONN NIRNIND MIANNDN NPMYNRVNN MIOWM 1222010
MLONN DX TIONY YN NVONN D WIAPDY ORIV NN NN DY MNDY DIVIN
POPNY NI HY NIV NVLINNN NN PINAD YW TOWN) N2X20N MNRD NI NYNY NOPNPRN

Y9N DR

138

$N2%290 MIIN) PNV MID

DOPONNN DN MNIVPHNN NOIVN D DOYANN OMNIADN DXPIIN O ,NIMYN NNSND TY.

N9 DN DPNDA0 DXTIVN IXIY NPTHA .DMNWN TODIVIIND 1IN P MY 19N
WPWYNY KOW NPTHN NPT T8N NI XINKD 110 D) DY) PNYY NPISN MINNA IPoya
.D»NI0N DOYIONN DINNYI

NP MWD SY IPOYA NUPM MIPNY NPRY NDIAD NINY N9H0oN ,Nwynd T1o.

DOYIONY DNVWND TUNI MYP NNYL DNV NN DOYN ,OWND 200 davin .»MovoINa
PTN NIRNNA NMYN QN DIITN DX 157079 NN NTTI 19)1,02)1090 )3 DIY2NN O»NII0
YIANN DN 2D 121 .((1990-XHVN (D210 D¥ININ NI PIDPD) DIPOY N NIPN)
DN NIXIND NINT NNIN NIV TN ,MPIDNI9N YaWIN DY N TYDIN DNYN) DINX NOIDINN
VIO ORIV YN0 PINY W9 ONT) DINK MMPND 0PAYND) DXODIAN DIINNN

((2004) 926-921 ,911 % YWnNMY VAYN 7NADN MIN OPTY DTIRN MNDT SNT Pa

SN INIY SNLWN DY YN MDD NPRYN 62-5¥ N¥NY IPNNT NIMYN MION M PIya.

NYS YW PV 200-53 921 NOIYNN 2901 ,PPVLDYIN MYIN OINN SN C NLY NN
NMINNN NPDIIVIIND D KNI ,NYND DMWY 1Y DY DY 15IYIY MYNIN .02 NIV PIN
TNY JWYN DNIY 90N 1T MDD NI NI YNVYWA THINITVPONRN NIV MINN NP2
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23 April 302

Earth Day 2021: our electronics come from the Earth

2 Chloé Mikolajczak

Campaigner, Right to Repair Europe

There's growing suppor for more repairable electronics, especially at the
European level. But we're still waiting for ambitious policies, because the

environmental urgency grows by the day.

From the extraction and manufacturing stages which can represent wp to 72% of
a small device’s climate impact even before it reaches the consumer to electronic
waste being the fastest growing waste stream in the world, there's no doubt that
our gadgets and household appliances leave a considerable footprint on the
planet.

On this new edition of Earth Day, aimed at raizsing awareness about the
environment worldwide, we'd like to highlight the elements that can be found in
all of our electronic devices yet most of ws aren’t familiar with: rare earth
minerals,

Mot so rare after all:

Rare earths are a group of 17 metals usually found together in nature. Despite the
name, they are relatively commeon but known as “rare™ because it is very unusual
ter find them in a pure form and their mining can be expensive and
environmentally damaging,

They're an essential component of mobile phones, computers and many other
everyday devices, but are also found in many green rechnologies - from wind
turbines to electric vehicles, The annual demand for rare earth metals doubled to
125,000 tonnes in 15 years, and the demand is projected to reach 315,000 tonnes

im 2030, driven by increazsing uptake in green technologies and advancing
electronics. This is creating enormous pressure on global production.

Currently, China is the world's largest producer of REEs, accounting for over 60%
of global annual production but rare earth can also be found in South East Asia,

Morth America, Australia and some African and South American countries.

Pazaritos ran auvan ha fannd in Parans

26



Mining with consequences:

Rare earth metals are currently extracted through mining with impacts often

invisible to us.

Indeed, mining processes require a lot of environmental management and there

is a high cost associated with this, so companies think it makes more economic

sense for this to occur in regions outside of Europe.,

It's also costly, time consuming and inefficient because extracting a very small
amount of rare earth metals requires large areas to be mined.

Use of acid and chemicals in mining processes can threaten the health of nearby
communities as well as local environment and biodiversity. During the extraction
process, large masses of fresh water are required leading to water scarcity and

sometimes, salinisation of the neighbouring lands.

Moreowver, the vast majority of these critical raw materials cannot be recycled
effectively - many have nearly insignificant rates of recycling. Recyclers are
constantly playing carch-up to an ever-faster cycle of new products, new
materials and new technologies = having to invent new technigues and business

models for processing dead devices.

To find out more abowt the mining of rare earth and the impacts on the planet of
electronics, take a look ar matterialsmarter.eu

Geopolitical minerals:

Rare earths can also be a cause of political tension. In 2019, China threatened to
restrict its supply during its trade war with the US. More recently, the
parliamentary elections in Greenland cast into doubt the future of one of the

worlds richest uranium and rare earth minerals deposits,
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The Kvanefjeld mine project would have seen a large mining complex built in the
south of the island to dig for uranium as well as rare earth metals where
estimates say the largest deposit of rare-earth metals outside China could be
found.

The previously ruling social democratic Siumut party was in favour of the mine
for economic reasons. The left-leaning and environmentalist Inuit Atagatigiit (IA)
party claimed uranium mining could harm the local environment already under
pressure because of climate change. It's unclear what stance it will take on rare
earths mining. and what might occur with the project.

As the demand for critical raw materials including rare earths continuesz to
increase with every new product bought, we need to be able to extend the
lifespan of our devices. This will also buy us time to improve recycling rates of
these materials. And longer-lasting devices are our only chance of mitigating
their climate impacts but alse the 50 million tonnes of e-waste produced every

year.
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BRIEFING

European Parliament

Right to repair

SUMMARY

The European Commission has announced the establishment of a 'right to repair', with a view of
saving costs for consumers and facilitating the development of a circular economy. The right to
repair may refer to different issues and situations: repair during the legal guarantee, the right to
repair after the legal guarantee has expired, and the right for consumers to repair products
themselves.

Rates of repair depend on the type of a product, with the cost of repair being the most important
reason consumers avoid repair. Research shows that consumers favour products that are easily
repaired, but their willingness to pay for such products depends on the type of product and the way
information on the reparability is presented to them.

Currently, EU contract laws give consumers a right to have faulty products repaired during the legal
guarantee, while the new generation of ecodesign rules require the availability of spare parts for a
certain time, at least for some products. Repair-related requirements are also present in the rules on
the EU Ecolabel. The Commission is now planning a number of initiatives to improve reparability of
products, including legislation on the right to repair, on empowering consumers for the green
transition, a sustainable products initiative, design requirements for electronics, and measures
making the broader economic context more favourable to repair.

The European Parliament has been in favour of improving consumers' right to repair for over a
decade, and has in this parliamentary term adopted two resolutions that contain a number of
concrete proposals to make repairs systematic, cost-efficient and attractive.

Consumer organisations and associations advocating for easier repair have called for rules to
facilitate repair for non-professionals, and to guarantee consumers access to spare parts and repair
manuals. Business organisations favour professional repairs, and have warned that any information
requirements should not infringe on companies' intellectual property.

IN THIS BRIEFING

Introduction

What is the 'right to repair'?

Consumer behaviour and attitudes to repair
Product obsolescence

EU policy

The von der Leyen Commission's plans
European Parliament position

Stakeholder views

YVVVVYVYVYYVVYYVY

EPRS | European Parliamentary Research Service

Author: Nikolina Sajn
Members' Research Service
PE 698.869 —jdnuary 2022

EN



Right to repair

Introduction

The introduction of an effective 'right to repair' for consumers has been announced in several of the
European Commission's strategic documents: the European Green Deal, the new circular economy
action plan and the new consumer agenda. Consumers have long been complaining that products
not only tend to break down faster than they used to,' but that repairing them is often too costly,
difficult to arrange for lack of spare parts, and sometimes impossible. From the consumer
perspective, repair helps consumers keep products for longer instead of buying new ones, thus
keeping costs down. The issue has recently gained prominence also because of the impact of repair
on the environment. From an environmental perspective, repair is seen as an important element of
a circular economy, as it can slow down the use of resources and the flow of materials; this, in turn,
can mean fewer greenhouse gas emissions and less waste. Repair is also essential for the uptake of
second-hand and refurbished products. Furthermore, since most repair is done locally, increased
repair can potentially generate local jobs in small and medium-sized enterprises.?

What is the 'right to repair'?

The right to repair is a rather vague concept that may mean different things. Most often it refers to
the following issues:

» Theright to repair during the guarantee period. EU consumers have a right to have
faulty products repaired free of charge during the legal guarantee period. Under EU
law, this is two years from the moment they bought the product. However, a
presumption that the product was faulty from the start (in other words, that there is
no fault on the part of the consumer) is only valid during the first 12 months.
Moreover, while sellers are required to repair, replace or reimburse products that
break down due to non-conformity, they are not required to repair defects occurring
for other reasons, e.g. if a product was dropped or used improperly.

» Theright to repair after the legal guarantee has expired. Once the legal guarantee
has expired, neither sellers nor manufacturers are required to repair the products.
Consumers no longer have a right to have their products repaired, even if they want
to pay for the repair themselves. They are thus often faced with a situation in which
repair would cost too much (compared with buying a new product); spare parts are
not available; there are no repair shops left in their vicinity; or products are made in
such a way that they cannot be repaired (e.g. because parts are glued together or are
inaccessible).

» The right for consumers to repair products by themselves (as opposed to being
required to use the official repair shops).> Under EU law, manufacturers are not
required to provide technical information (such as manuals and service handbooks)
to consumers, nor are they required to provide consumers with spare parts.* Only
professional repairers have a guaranteed right to access the technical information and
the spare parts, and only for some products.

Consumer behaviour and attitudes to repair

According to the 2020 special Eurobarometer survey on the attitudes of European citizens towards
the environment, 31 % of EU-27 participants repaired a product rather than replacing it in the six
months before the survey.” The European Commission's 2018 behavioural study on consumers'
engagement in the circular economy showed higher rates of repair (but took into account
consumersin 12 Member States and asked about repair the last time a product broke down, not just
in the past six months, such as above). According to this study, which took into account five types
of products, 80 % of respondents repaired a dishwasher the last time it broke down, 59 % repaired
a vacuum cleaner; 63 % a TV set and a mobile phone; and 61 % a coat or a jacket.® The study also
looked at why consumers chose not to repair a product. The most important reason for avoiding
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2019%3A640%3AFIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0696
https://www.beuc.eu/publications/beuc-x-2018-057_premature_obsolescence.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A31999L0044
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A31999L0044
https://ec.europa.eu/commfrontoffice/publicopinion/index.cfm/survey/getSurveydetail/instruments/special/surveyky/2257#p=1&instruments=FLASH&surveyKy=2257
https://ec.europa.eu/commfrontoffice/publicopinion/index.cfm/survey/getSurveydetail/instruments/special/surveyky/2257#p=1&instruments=FLASH&surveyKy=2257
https://ec.europa.eu/info/sites/info/files/ec_circular_economy_final_report_0.pdf
https://ec.europa.eu/info/sites/info/files/ec_circular_economy_final_report_0.pdf

Right to repair

repair of the four electric and electronic products was the cost of repair. Preferring a new product,
or the product being obsolete or out of fashion, was often quoted for all types of products, followed
by the repair being impossible. Some consumers said they did not know how or where to repair
products, or that it would take too much effort to have them repaired.’

Consumers are in favour of making repairs easier. In the 2020 special Eurobarometer on
attitudes towards the impact of digitalisation on daily lives, almost 80 % of participants said that
manufacturers should be required to make it easy to repair digital devices or replace their individual
parts (see Figure 1). However, two-thirds of those said they supported this only if the cost of higher
reparability was not passed on to consumers. A study done for the 2017 fitness check of EU
consumer law showed that consumers were indeed ready to pay more for reparable products, but
that this depended on how reparability information was presented. Consumers were more likely to
choose products with better reparability

Figure 1 - Should manufacturers be required to ~ when they were provided with

make it easier to repair digital devices? information that spare parts would be
available for a longer time. However,

fowconatuse o when the reparability of products was
digital cevices. presented by providing information on
27 the average cost of spare parts, the
‘ willingness to pay for reparability
dropped for products with both high
and low spare part costs. Moreover,
information on the cost of spare parts
seemed to push consumers towards
cheaper products, even when they were
informed that these products would
have a shorter lifespan.

Mi
12%

Yes, provided
that the dewices
oy nok Cost mine
54 %

Yig, &gan if
the devices
Fivbl Fraes : Conversely, the Commission's above-
;"0 mentioned behavioural study
concluded that reparability was
Source: EPRS, based on the Special Eurobarometer, p. 23. relatively less important for purchasing
decisions compared with durability. The
study also tried to quantify how much consumers were ready to pay for better reparability, which
was presented as an A to G scale on an EU label. When they were shown just a reparability score,
consumers were ready to pay more for better reparability, namely an additional €54.24 for a vacuum
cleaner, €104.94 for a dishwasher, €170.58 for a TV, €97.70 for a smartphone, and €29.87 for a coat.
When they were shown both reparability and durability information, the relative importance of each
depended on the product.?

Product obsolescence

The issue of repair is closely related to product durability and obsolescence, i.e. the question of how
and when products reach the end of their useful lifetime and are replaced with new ones. While
there is no definite classification of types of obsolescence, the European Environment Agency (EEA)
2020 report on electronics and obsolescence in a circular economy provides an overview: absolute
obsolescence happens when a product no longer functions for objective reasons, because of a
mechanical failure (mechanical obsolescence) or incompatibility of software (incompatibility
obsolescence). Relative obsolescence means that the product is still functional, but is considered
obsolete because of a desire for a new item (psychological, style, cosmetic or aesthetic
obsolescence); a new product has better quality, functionality or effectiveness (technological
obsolescence); or the price of repair or upgrade is too high compared with a new product (economic
obsolescence).’
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Figure 2 - Lifetime of electric and electronic products
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Source: EPRS, based on a European Environment Agency briefing.

For some products, e.g. washing
machines, the main driver for
purchases of new items is
absolute  obsolescence. For
mobile phones or TVs, relative
obsolescence is more
important.'

According to the EEA, a product
becomes prematurely
obsolescent when it breaks
down early compared with what
is possible (designed lifetime) or
compared with what is desirable
(desired lifetime) (see Figure 2).
If premature obsolescence is
intentional, this is called
planned or programmed
obsolescence.

EU policy

Consumer legislation

EU consumer policy lays down rules on repair as a remedy for products that are faulty at the moment
of delivery. According to the Sale of Goods Directive, the seller is liable to the consumer for any lack
of conformity existing at the time of delivery of the goods that becomes apparent during the legal
guarantee, which under EU law is at least two years. During this time, consumers have a right to
have faulty products repaired or replaced, or to be partially or fully reimbursed. In the first instance,
consumers can choose between repair and replacement of faulty goods. The seller can refuse the
chosen remedy if it is 'impossible or disproportionate’, i.e. if it imposes unreasonable costs on the
seller compared with a different remedy. Any repair or replacement has to be free of charge,
completed within a reasonable time, and without any significant inconvenience to the consumer.

During the first 12 months, there is a reversed burden of proof, i.e. a presumption that the product
was not in conformity at the moment of delivery, unless this presumption is incompatible with the
nature of the goods or the nature of the lack of conformity." After the reversed burden of proof
expires, the seller can require the consumers to prove that the product was faulty at the time of
delivery.'? Sellers can, however, offer commercial guarantees, which sometimes cover issues other
than the legal guarantee and can also last longer. In addition, Member States can introduce more
stringent provisions to ensure a higher level of consumer protection.'

Ecodesign legislation

Measures facilitating repair can also be found in legislation on EU product requirements.
Type-approval legislation for cars has been requiring car manufacturers to provide independent
repairers with unrestricted access to diagnostic equipment, and maintenance and repair
information, since 2007. Measures to guarantee the availability of spare parts and repair manuals
have recently been introduced under the new generation of implementing acts on ecodesign. The
Ecodesign Directive lays down EU-wide rules for improving the environmental performance of
products, but has until 2019 focused on energy efficiency. New implementing acts on servers and
data storage products, washing machines, dishwashers, fridges, electronic displays (televisions and
monitors) and lamps require manufacturers, for instance, to ensure that spare parts are available for
a certain number of years after the last item has been placed on the market (e.g. ten years for
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washing machines and seven years for fridges); to deliver the ordered parts within 15 days; and to
make maintenance information, including manuals, available to professional repairers.'

EU Ecolabel rules

Repair is also taken into account in rules on the EU Ecolabel, a voluntary labelling scheme of
‘environmental excellence' that has been developed for a limited set of products and services. For
example, according to the Ecolabel rules on electronic displays, products need to be designed for
repair; spare parts must be available for eight years; and manufacturers are required to offer a three-
year commercial guarantee at no additional cost. The rules on furniture provide for products to be
designed for disassembly, and envisage making spare parts available to customers for a period of at
least five years, while the rules on footwear require manufacturers to inform consumers that
repairing the product, as opposed to discarding it, benefits the environment.

The von der Leyen Commission's plans

The Commission has announced its intention to create a legal landscape to increase the rate of
repair in the EU, with its work programmes for 2020, 2021 and 2022 announcing a number of
initiatives towards this goal.

Legislation on the right to repair

This initiative, announced for the third quarter of 2022, is expected to involve amendments to the
Sale of Goods Directive that would make repair easier for consumers. The Commission's
announcement of the inception impact assessment suggests that the initiative should help reduce
unsustainable consumption, encourage producers to design goods that last longer and are easily
reparable, and help build a circular economy. According to the new consumer agenda mentioned
above, during the revision of the directive, 'various options regarding consumer remedies will be
looked at, such as giving preference to repair over replacement, extending the minimum liability
period for new or second-hand goods, restarting a new liability period after repair'.

Empowering consumers for the green transition

Originally announced for the second quarter of 2021, this initiative is now expected in March 2022.
According to the inception impact assessment, the initiative will seek to provide consumers with
reliable and relevant information on product durability and reparability, availability of repair
services, spare parts and repair manuals, and software updates and upgrades. This could be done
by amendments to the Unfair Commercial Practices Directive and the Consumer Rights Directive.
Alternatively, a new stand-alone consumer protection instrument with minimum or maximum
harmonisation could cover these issues. This initiative could also ban 'early obsolescence' and false
green claims (‘'greenwashing') by adding these practices to the blacklist in Annex | of the directive.

Sustainable products initiative

According to the inception impact assessment, the Ecodesign Directive will be revised, with its
scope widened beyond energy-related products to include the broadest possible product range.
The Commission will seek to prolong the lifetime of products by requiring them to be more durable
and reparable. Among other measures, the Commission will consider making producers responsible
for prevention of waste, e.g. by providing repair services or ensuring spare parts availability;
mandatory sustainability labelling and/or disclosure of information to market actors along value
chains in the form of a digital product passport; and setting mandatory minimum sustainability
requirements on public procurement of products. This initiative, originally announced for 2021, is
now expected in the first quarter of 2022.

34


https://ec.europa.eu/environment/ecolabel/index_en.htm
http://ec.europa.eu/ecat/
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:32020D1804
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2016.210.01.0100.01.ENG
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32016D1349
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0037
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0690
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2021:645:FIN&pk_campaign=Communication%20&pk_source=EURLEX&pk_medium=TW&pk_keyword=Work%20programme
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13150-Sustainable-consumption-of-goods-promoting-repair-and-reuse_en
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12467-Consumer-policy-strengthening-the-role-of-consumers-in-the-green-transition_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32005L0029
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32011L0083
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12567-Sustainable-products-initiative_en

Right to repair

New design requirements for electronics

As part of this initiative, the Commission intends to propose implementing measures on ecodesign
of mobile phones, tablets, computers and computer servers. According to the Commission's
inception impact assessment on mobile phones and tablets, the implementing regulation will aim
to address issues such as limited availability of the most commonly damaged spare parts; limited
availability of updated versions of the operating system, firmware or software; cost and ease of
repair; and reduced battery endurance over time. According to the inception impact assessment on
computers and computer servers, the implementing regulation will aim to update energy efficiency
requirements for these products, increase reparability of computers, improve lifetime of both
computers and batteries, and reduce purchases of unnecessary chargers. Both implementing acts
are planned for July 2022, and the Commission is also expected to publish a strategy on sustainable
electronics.™

Batteries Regulation

The proposal for a new Batteries Regulation, put forward by the Commission in December 2020, is
also relevant for the durability and reparability of electronic devices such as smartphones and
laptops.’ The Commission proposed several provisions that would apply to batteries used in
consumer electronics ('portable batteries'), including a new requirement that batteries incorporated
in appliances should be 'readily removable and replaceable by the end-user or by independent
operators during the lifetime of the appliance', and minimum electrochemical performance and
durability requirements for portable batteries of general use.”

Measures within the broader economic context

The new circular economy action plan states the intention to make the broader economic context
more favourable for repair. Measures could include environmental taxation and allowing Member
States to use value-added tax (VAT) rates to promote circular economy activities that target final
consumers, in particular repair services.'® The EU Taxonomy Regulation also takes into consideration
repair when determining whether an economic activity qualifies as environmentally sustainable for
investment purposes, with a delegated act laying down precise rules on circular economy aspects
expected by the end of 2022.

European Parliament position

The Parliament has been a strong advocate for improving repair options for consumers for over a
decade.Inaresolution of 20 April 2004, it called for 'a system of accredited re-use and repair centres',
with the primary aim of reducing waste. In its resolution of 9 July 2015 on resource efficiency,
Parliament noted that repair was an important means of achieving a circular economy. It urged the
Commission to further develop product standards, which would, inter alia, ensure that products are
both durable and easy to upgrade, reuse, refit, repair, recycle and dismantle. It also called for rules
on public procurement to favour repaired, reused, remanufactured and refurbished products.

In its resolution of 4 July 2017 on a longer lifetime for products, Parliament proposed a number of
actions to promote product reparability, including: measures to make repair attractive to
consumers; requiring products to be designed for easy and less expensive repair; extending the
guarantee if repair takes more than a month; discouraging the fixing-in of essential components
such as batteries; urging manufacturers to provide maintenance guides at the time of purchase;
developing the standardisation of spare parts and tools necessary for repair; encouraging
manufacturers to develop battery technology to ensure that the battery's lifespan better matches
the expected lifespan of the product or, alternatively, to make battery replacement more accessible
at a price that is proportionate to the price of the product.

Parliament raised the level of ambition in the current term by adopting two resolutions that call on
the Commission to establish a consumer's right to repair, with a view to making repairs systematic,
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cost-efficient and attractive. Its resolution of 25 November 2020 on a more sustainable single market
for business and consumers and its resolution of 10 February 2021 on the new circular economy
action plan both called for the adoption of a set of measures, including: mandatory labelling on the
estimated lifetime and reparability of products, such as a repair score and usage meter for certain
product categories, and ensuring that consumers are provided with the information on availability
of spare parts, repair services and software updates at the time of purchase; giving the repair
industry, 'including independent repairers, and consumers' free access to repair and maintenance
information; encouraging standardisation of spare parts; setting a mandatory minimum period for
the provision of spare parts that reflects the product's estimated lifespan, and reasonable maximum
delivery times; and ensuring that the price of spare parts is reasonable, and that independent and
authorised repairers, as well as consumers, have access to the necessary spare parts without unfair
hindrances.

Parliament also called for the upcoming review of the Sale of Goods Directive to assess whether the
duration of the legal guarantee could be brought in line with the estimated lifetime of specific
products; encourage repair over replacement by extending guarantees or zeroing guarantee
periods for consumers who choose repair; assessing a need to establish a legal guarantee at EU level
for the parts replaced by a professional repairer after the legal guarantee has expired; introducing
either direct producer liability' or joint manufacturer/seller liability?® for non-conformity of
products. Moreover, Parliament called on the Member States to launch campaigns to encourage
consumers to choose repair and introduce incentives for repair, such as a 'craftsman bonus'.

Stakeholder views

Right to Repair Europe, a coalition of European organisations active around the cause of repair, said
that the EU's regulatory focus should be on mandatory ecodesign requirements aimed at extending
product lifetimes by making repair easier, starting with information technology devices such as
smartphones, computers and printers. The coalition called for easy access to repair information and
reasonably priced spare parts for all repair actors, including independent repairers and repair cafés;
introducing a mandatory repair score on the existing EU energy label for all relevant energy-using
products; and a strategy on advancing reuse, repair and remanufacturing sectors in Europe.

In joint recommendations for making products on the EU market more sustainable, the European
Consumer Organisation (BEUC) and ANEC, which represents consumers in the process of
establishing European standards, called for products to be designed for easy dismantling, in order
to make them easier to repair, upgrade and recycle. They also called for the Sale of Goods Directive
to be amended so as to require repair to be performed within 15 days. BEUC and ANEC suggested
that consumers should be given better resources to repair products themselves, by introducing not
only a horizontal requirement to make spare parts and repair manuals available to both consumers
and independent repairers for a period that reflects a product's expected lifetime, but also an
obligation to deliver the spare parts in no more than ten calendar days; and requiring that products
be designed in a way that would enable consumers to access at least the spare parts that are easy
and safe to replace without a professional repairer.

Rreuse, a network representing social enterprises active in re-use, repair and recycling, argued for
preferential taxation, such as zero-rated VAT, for repair to encourage consumers to have their
products repaired. Rreuse also called for supporting social enterprises involved in circular economy
activities by expanding the scope of the Just Transition Fund, and developing circular ecodesign
requirements for products such as mobile phones and laptops, as well as non-energy related
products such as textiles and furniture, in line with a right to repair.

Business organisations were more likely to oppose consumer-led repairs. Business Europe said that
for certain products, the trader must have a say on who can repair the product, to ensure quality
and safety, while access to information on reparability should not infringe business secrets. Business
Europe favoured deciding on the right to repair on a case-by-case basis, noting that reparability was
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not always the best option and that sometimes, for environmental, energy efficiency or cost reasons,
repair was 'less optimal' than other forms of consumer redress. Business Europe also called for
harmonised criteria for measuring reparability; avoiding 'overdosing' consumers with information
on durability and sustainability; and putting incentives in place that would ensure there were
enough specialised workers for repair and reconditioning.

Applia, which represents the home appliance industry in Europe, supported making repair first in
the hierarchy of consumer remedies. It also supported setting minimum ecodesign requirements,
and requirements to provide spare parts and repair information to professional repair operators for
a certain period after the legal guarantee has expired. Noting that maintenance tips,
troubleshooting information, and sometimes also do-it-yourself kits, are already available to
consumers, Applia did not favour granting consumers a blanket right to repair products, given a
possible risk of personal injury or compromised safety. Applia also said that any new labelling
requirements on durability or reparability should be based on coherent methodology, and called
for improved enforcement of existing rules.

Digital Europe, which represents businesses in the digital sector, supported transparency to
empower consumers, including by introducing a digital product passport, but called for a balance
between transparency and the preservation of business intellectual property. Digital Europe
advocated a nuanced approach when determining which information should be made available to
which target group, and maintained that information on repair and end-of-life disassembly should
be provided to professionals only. Arguing against consumer-led repairs, Digital Europe said that
manufacturers' repair facilities and repair networks are not only a source of jobs and high-quality
service in a circular economy, but - as they have been optimised for efficiency - also minimise
environmental impacts and the use of resources 'beyond what would be possible via consumer-led
repair models'.

According to EuroCommerce, which represents EU retailers and wholesalers, the availability of spare
parts and repair services should be a priority in order to help the circularity of products, while a wider
list of spare parts and repair information should be available only to professional repairers.
EuroCommerce warned that separate repair scores or labels could confuse consumers, as they
would 'not promote the robustness of a product but its likelihood to be repaired’, and
recommended that reparability information be integrated in the existing energy label instead.
EuroCommerce also favoured addressing the rules on warranty and liability for repaired or
remanufactured products.
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Longer lifetime for products: Benefits for consumers and companies, Policy Department for Economic
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ENDNOTES

' For example, a 2016 study by the German Environment Agency showed that the number of large household
appliances replaced within the first five years of their service because of a defect increased from 3.5 %in 2004 to 8.3 %
in 2013.

2 For more on the EU repair landscape, reasons for the decline of repair, and economic and social impacts of increased
repair, see an EPRS briefing on consumers and repair of products.

3 While this issue has recently gained traction in the EU, consumers in the United States have been preoccupied with it
for years. This concerns, in particular, situations in which a warranty would become void if consumers attempted to
repair a product instead of waiting (sometimes for a long time) for an authorised repairer, or when consumers cause
damage that is not covered by warranty, but are required to repair the product in an authorised repair shop (which is
often more expensive) or risk losing the guarantee on the product as a whole.
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See, for instance, the implementing regulations on ecodesign of washing machines and dishwashers.

See p. 127 of the report.

See Table 17 on p. 95 of the report. It also shows how many consumers repaired products themselves, and how many
had them repaired respectively by friends and relatives, professional repairers, and manufacturers. In addition, the
study showed what motivates consumers to repair products themselves (Table 19) and have the products repaired
(Table 20).

See Table 18 on p. 86 of the study.

See p. 169 of the study. See also the Joint Research Centre's technical report on analysis and development of a scoring
system for repair and upgrade of products.

For more, see p. 15 of the report.

The report includes case studies of smartphones, washing machines, vacuum cleaners and TVs. See also 'Reasons for
purchasing a new device'in the special Eurobarometer on attitudes towards the impact of digitalisation on daily lives,
pp. 17-22.

According to the rules that started applying in January 2022, consumers can also demand reimbursement in cases in
which the seller attempted repair or replacement, but was not successful, or in which the lack of conformity is so
serious as to justify an immediate price reduction or termination of the sales contract; or in which the seller has
declared that they will not bring the goods into conformity within a reasonable time or without significant
inconvenience for the consumer.

Some critics therefore argue that, following the period of the reversed burden of proof, it is difficult for consumers to
make use of the legal guarantee. See, for instance, How an EU lifespan guarantee model could be implemented across
the European Union, Policy Department for Citizens' Rights and Constitutional Affairs, European Parliament, 2017, p. 23.

Some Member States have introduced longer legal guarantees and reversed burden of proof periods, as well as
additional national rules, such as deadlines for performing repair or replacement (from 8 to 30 days); suspension or
restarting of the legal guarantee during repair/replacement; allowing consumers to request repair of the product from
producers or others in the supply chain (instead of just sellers).

Here, too, some Member States have introduced requirements for producers to ensure the availability of spare parts
(see above). In the meantime, in 2021, France has started requiring that a reparability index be displayed for certain
products.

When it was first announced in 2020, this initiative was also meant to include new consumer rights connected to
electronics, but these have in the meantime been moved to the initiative on the right to repair mentioned above.

For instance, according to the EEA report, batteries for smartphones generally last about two years, and are one of the
determining factors for the phone's lifetime, with the other issues being related to the operating system (see p. 13).

The legislative work on the proposal is ongoing. See an EPRS briefing on the new EU regulatory framework for
batteries.

The Commission has not yet provided details on what exactly it intends to do. For more on the topic, see, for instance,
L. Milios, 'Towards a Circular Economy Taxation Framework: Expectations and Challenges of Implementation', Circular
Economy and Sustainability, Volume 1, January 2021, pp. 477-498, and P. Schréder and J. Raes, 'Financing an inclusive
circular economy', Chatham House, July 2021.

Resolution on the new circular economy action plan.
Resolution on a more sustainable single market.
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New Circular Economy Action Plan

European Parliament resolution of 10 February 2021 on the New Circular Economy
Action Plan (2020/2077(INI))

The European Parliament,

—  having regard to the Commission communication of 11 March 2020 entitled ‘A new
Circular Economy Action Plan: For a cleaner and more competitive
Europe’(COM(2020)0098), and the staff working document ‘Leading the way to a
global circular economy: state of play and outlook’ (SWD(2020)0100),

—  having regard to the United Nations 2030 Agenda for Sustainable Development and to
the Sustainable Development Goals (SDGs), including SDG 12 “Responsible
consumption and production” and SDG 15 “Life on land”,

—  having regard to the Commission communication of 14 October 2020 on the Chemicals
Strategy for Sustainability Towards a Toxic-Free Environment (COM(2020)0667)!,

—  having regard to its resolution of 10 July 2020 on the Chemicals Strategy for
Sustainability?,

—  having regard to the Commission Communication of 10 March 2020 entitled "A New
Industrial Strategy for Europe" (COM(2020)0102),

—  having regard to the Commission communication of 20 May 2020 entitled "An EU
Biodiversity Strategy for 2030 bringing nature back into our lives" (COM(2020)0380),

—  having regard to the IPBES Global Assessment on Biodiversity and Ecosystem Services
report of May 2019,

—  having regard to the Commission communication of 20 May 2020 entitled ‘a Farm to
Fork Strategy for a fair, healthy and environmentally-friendly food system’
(COM(2020)0381),

1 https://ec.europa.eu/environment/pdf/chemicals/2020/10/Strategy.pdf
2 Text adopted P9_TA(2020)0201.
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having regard to the Commission communication of 11 October 2018 entitled “A
sustainable Bioeconomy for Europe: Strengthening the connection between economy,
society and the environment” (COM(2018)0673),

having regard to the Commission communication of 16 January 2018 ‘A European
Strategy for Plastics in a Circular Economy’ (COM(2018)0028),

having regard to its resolution of 14 March 2019 on a European strategic long-term
vision for a prosperous, modern, competitive and climate neutral economy!',

having regard to its resolution of 28 November 2019 on the climate and environment
emergency?,

having regard to its resolution of 4 July 2017 on a longer lifetime for products: benefits
for consumers and companies?,

having regard to its resolution of 9 July 2015 on resource efficiency: moving towards a
circular economy*,

having regard to its resolution of 13 September 2018 on implementation of the circular
economy package: options to address the interface between chemical, product and waste
legislation®,

having regard to its resolution of 10 July 2020 on a comprehensive European approach
to energy storage®,

having regard to Regulation (EU) 2020/741 of the European Parliament and of the
Council of 25 May 2020 on minimum requirements for water reuse’,

having regard to the proposal for the 8th Environment Action Programme presented by
the Commission on 14 October 2020, in particular the priority objective of accelerating
the transition to a circular economy set out in Article 2(2)(c) of the proposal,

having regard to the Commission communication of 11 December 2019 on ‘The
European Green Deal’ (COM(2019)0640),

having regard to the Intergovernmental Panel on Climate Change (IPCC) special reports
on climate change, desertification, land degradation, sustainable land management, food
security, and greenhouse gas fluxes in terrestrial ecosystems, and on the Ocean and
Cryosphere in a Changing Climate, and the special [IPCC report ‘Global Warming of
1.5°C, its fifth assessment report (ARS) and its synthesis report of September 2018,
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0OJ C 23, 21.1.2021, p. 116.

Texts adopted, P9_TA(2019)0078.
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having regard to the first Circular Economy Action Plan launched in 2015 (Commission
communication of 2 December 2015 entitled ‘Closing the loop - An EU action plan for
the Circular Economy’ (COM(2015)0614)) and the actions taken under that plan,

having regard to its resolution of 10 July 2020 on a Chemicals Strategy for
Sustainability!,

having regard to its resolution of 15 January 2020 on the European Green Deal?,

having regard to its resolution of 13 September 2018 on a European strategy for plastics
in a circular economy? ,

having regard to its resolution of 13 September 2018 on implementation of the circular
economy package: options to address the interface between chemical, product and waste
legislation®,

having regard to its resolution of 31 May 2018 on the implementation of the Ecodesign
Directive’,

having regard to Directive (EU) 2019/904 of the European Parliament and of the
Council of 5 June 2019 on the reduction of the impact of certain plastic products on the
environment® (“Single Use Plastics Directive”),

having regard to the revision of EU waste legislation, adopted in 2018: Directive (EU)
2018/851 of the European Parliament and of the Council of 30 May 2018 amending
Directive 2008/98/EC on waste’ (“Waste Framework Directive”); Directive (EU)
2018/852 of the European Parliament and of the Council of 30 May 2018 amending
Directive 94/62/EC on packaging and packaging waste® (“Packaging Waste Directive”);
Directive (EU) 2018/850 of the European Parliament and of the Council of 30 May
2018 amending Directive 1999/31/EC on the landfill of waste® (“Landfill Directive”);
and Directive (EU) 2018/849 of the European Parliament and of the Council of 30 May
2018 amending Directives 2000/53/EC on end-of-life vehicles, 2006/66/EC on batteries
and accumulators and waste batteries and accumulators, 2012/19/EU on waste electrical
and electronic equipment!?,

having regard to Regulation (EC) No 1272/2008 of the European Parliament and of the
Council of 16 December 2008 on classification, labelling and packaging of substances
and mixtures'! (the ‘CLP Regulation’),
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having regard to the Commission communication of 26 January 2017 on the role of
waste-to-energy in the circular economy (COM(2017)0034),

having regard to the Global Resources Outlook 2019' , and Resource Efficiency and
Climate Change? reports by the International Resource Panel,

having regard to the Science publication “Evaluating scenarios toward zero plastic
pollution™ ,

having regard to Rule 54 of its Rules of Procedure,

having regard to the opinions of the Committee on Industry, Research and Energy, the
Committee on Internal Market and Consumer Protection, the Committee on
International Trade, the Committee on Transport and Tourism and the Committee on
Agriculture and Rural Development,

having regard to the report of the Committee on the Environment, Public Health and
Food Safety (A9-0008/2021),

whereas the International Resource Panel, in its report ‘Global Resources Outlook
2019, estimates that half of the total greenhouse gas emissions and more than 90 % of
biodiversity loss and water stress come from resource extraction and processing;
whereas the global economy uses the equivalent of 1,5 planets’ worth of resources

and whereas 3 planets would be needed already now, if everyone consumed at the rate
of the average EU resident, and whereas a significant reduction in our overall use of
natural resources and in our waste production should be the overarching objective of the
circular economy; whereas this will require a decoupling of economic growth from
resource use, keeping in mind the distinction between absolute and relative decoupling;

whereas these figures illustrate the central role of sustainable use of resources, in
particular primary raw materials and the need to step up action at all levels and across
the world; whereas the concept of circular economy is in its nature horizontal and will
contribute significantly to the achievement of other environmental objectives including
the objectives of the Paris Agreement;

whereas the transition to a circular economy plays a crucial role in reducing the EU’s
greenhouse gas (GHQG) emissions and achieving the EU’s 2030 climate target and the
net-zero GHG emissions objective by 2050 at the latest, and requires a profound
transformation of value chains across the economy;

whereas a shift to a circular economy has the potential to promote sustainable business
practices and whereas European companies and economies are expected to be at the
forefront of those implementing, but also benefiting from, in a global race towards
circularity, due to the EU’s well developed business models, our circular knowledge
and recycling expertise;

https://www.resourcepanel.org/reports/global-resources-outlook
https://resourcepanel.org/reports/resource-efficiency-and-climate-change
https://science.sciencemag.org/content/369/6510/1455
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17.

18.

19.

20.

Calls on Member States to prioritise options which have minimal administrative
burdens and to strengthen the development of Research and Development public-private
partnerships that deliver systemic and holistic solutions;

Calls on the Commission to establish a regulatory framework for certification of all
nature-based and technological carbon removal solutions, including carbon capture and
storage and utilization (CCSU);

Underlines the crucial role of biomimicry as an accelerator of circularity, in promoting
biomimetic solutions which by design minimise the use of material, energy and toxic
compounds and provide sustainable, regenerative and innovative solutions inspired by
nature applicable to a multitude of sectors,

Calls for adequate staffing levels and budget for the Commission services tasked with
ensuring the successful implementation of the Action Plan; stresses that the allocation
of resources must respond to both current and long-term political priorities and thus, in
the context of the European Green Deal, expects a significant reinforcement of human
resources in the Commission Directorate-General for Environment in particular;

A sustainable product policy framework

21.

22.

23.

Emphasises the need to turn the linear “take-make-dispose” economy to a truly circular
economy, based on the following principles: reduction in energy and resource use; the
retention of value in the economy; waste prevention; the designing out of waste and of
harmful substances and pollution; keeping products and materials in use and in closed
loops; protection of human health; promotion of consumer benefits; and regenerating
natural systems; these objectives should guide the new sustainable product policy
framework as well as the Circular Economy Strategy as a whole, and the Industrial
Strategy; stresses the need to fully integrate sustainable circular system thinking in all
activities including policies, products, production processes and business models;

Underlines that sustainable, circular, safe and non-toxic products and materials should
become the norm in the EU market and not the exception and should be seen as the
default choice, which is attractive, affordable and accessible for all consumers;
welcomes therefore the Commission’s plan to propose a legislative initiative on
sustainable products to set horizontal principles for product policy and binding
requirements on products placed on the EU market;

Strongly endorses the broadening of the scope of the Ecodesign Directive! to include
non-energy-related products and set horizontal sustainability principles and product-
specific standards for performance, durability, reusability, reparability, non-toxicity,
upgradability, recyclability, recycled content, and resource and energy efficiency in
products placed on the EU market, and invites the Commission to present a proposal for
this in 2021; at the same time, reiterates its call on the Commission to be ambitious in
the implementation of ecodesign for all energy-using products under the current scope
the Ecodesign Directive, including with regard to circular economy aspects;

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 (OJ L 285, 31.10.2009, p. 10).
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24.

25.

26.

27.

28.

Stresses the importance of maintaining a coherent and clear EU legislative framework
for sustainable products and highlights the need to strengthen synergies with other
policies including the EU Ecolabel; underlines that, in parallel to legal minimum
standards for product design, it is important to provide market incentives for the most
sustainable companies and sustainable products and materials;

Calls on the Commission to propose binding material and environmental footprint
targets for the whole product lifecycle for each product category placed on the EU
market, including the most carbon-intensive semi-products; also calls on the
Commission to propose product-specific and/or sector-specific binding targets for
recycled content, while ensuring the performance and safety of the products concerned
and that they are designed for recycling; urges the Commission to establish supporting
technological, regulatory and market conditions to achieve these objectives and to take
into account the required industrial changes and the investment cycles in each sector; at
the same time, urges the Commission to consider mandatory requirements to increase
the sustainability of services;

Supports the plan to introduce digital product passports in order to help companies,
consumers and market surveillance authorities, to keep track of a product’s climate,
environmental, social and other impacts throughout the value chain and provide reliable,
transparent and easily accessible information about the durability of the product and its
maintenance, reuse, repair and dismantling possibilities and end-of-life handling as well
as its composition in terms of materials and chemicals used and their environmental and
other impacts; calls on the Commission to assess the options for a label in this regard;
considers that the product passports should be introduced in a way that avoids undue
regulatory burden for companies in particular SMEs; believes that they should be
compatible with other digital tools, such as the upcoming Building Renovation Passport
and the SCIP database;

Underlines the key importance of achieving non-toxic and restorative material cycles
for the success of the circular economy and for creating a sustainable single market, and
ultimately for ensuring a toxic-free environment for Europe’s citizens; therefore
reiterates the positions taken in its resolution on a Chemicals Strategy for Sustainability
and its resolution on the interface between chemical, product and waste legislation, and
insists on swift actions to implement the Chemical Strategy for Sustainability Towards a
Toxic Free Environment;

Emphasises the right of consumers to more precise, harmonised and accurate
information about the environmental and climate impacts of products and services
throughout their lifecycle, including in terms of durability and reparability, and calls for
measures against greenwashing and false environmental claims relating to products
offered both online and offline; strongly supports the Commission’s intention to make
proposals to regulate the use of green claims through the establishment of solid and
harmonised calculation methods covering the full value chain, based on harmonised
indicators and life-cycle assessments such as environmental footprints, including with
respect to waste prevention, raw material use, avoidance of harmful substances,
durability and longevity of the product as well as design to be repairable and recyclable;
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29.

30.

31.

32.

33.

furthermore, stresses the need to enforce the recently amended Directive 2005/29/EC!
through proactive measures tackling green claims;

Calls on the Commission to support the development of digital tools for consumer
information to empower the consumer in the digital age; stresses the importance of
online platforms and marketplaces for promoting sustainable products and services and
notes that they could provide consumers with more clear and easily understandable
information on the durability and reparability of the products they offer;

Highlights the need to reinforce the EU Ecolabel as a benchmark for environmental
sustainability, by increasing market and consumer awareness and recognition, setting of
comprehensive standards and further extending the scheme to relevant products and
facilitating its use in procurement;

Supports the planned initiatives to improve the durability and reparability of products in
accordance with the principle of waste prevention in the waste hierarchy, while
strengthening consumer rights in both business-to-consumer and business-to-business
markets; therefore strongly welcomes the planned initiatives to establish a new ‘right to
repair’, which should cover at least the extended life cycle of products, access to spare
parts and to comprehensive information and to affordable repair services for consumers;

Calls, in this context, for measures to provide free-of-charge access to necessary repair
and maintenance information, including information on spare parts and software
updates, to all market participants, while keeping in mind the imperatives of consumer
safety and without prejudice to Directive (EU) 2016/9432, as well as to ensure access to
spare parts without unfair hindrances for all actors of the repair sector, including
independent repairers, and consumers, to define mandatory minimum periods of time
for the availability of spare parts and/or updates and maximum delivery time limits for
an extended range of product categories that would take into account their specificities,
and to assess how repair can be encouraged under the legal guarantee regime; stresses
that sellers should inform all market participants about the reparability of its products;

Calls, in order to facilitate consumer decision-making, for clear and easily
understandable harmonised labelling, which could take the form of an index, on product
durability (i.e. on the estimated lifetime of a product) and reparability and for the
development of a uniform repair score and the introduction of usage meters for certain
product categories; calls for minimum information requirements pursuant to Directives
2005/29/EC and 2011/83/EU?; asks the Commission, when preparing its review of

Directive 2005/29/EC of the European Parliament and of the Council of 11 May 2005
concerning unfair business-to-consumer commercial practices in the internal market and
amending Council Directive 84/450/EEC, Directives 97/7/EC, 98/27/EC and
2002/65/EC of the European Parliament and of the Council and Regulation (EC) No
2006/2004 of the European Parliament and of the Council (‘Unfair Commercial
Practices Directive’) (OJ L 149, 11.6.2005, p. 22).

Directive (EU) 2016/943 of the European Parliament and of the Council of 8 June 2016
on the protection of undisclosed know-how and business information (trade secrets)
against their unlawful acquisition, use and disclosure (OJ L 157, 15.6.2016, p. 1).
Directive 2011/83/EU of the European Parliament and of the Council of 25 October
2011 on consumer rights, amending Council Directive 93/13/EEC and Directive
1999/44/EC of the European Parliament and of the Council and repealing Council
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34.

35.

36.

37.

38.

39.

40.

Directive (EU) 2019/771!, to consider extending both the legal guarantee rights and the
reversed burden of proof rules for some product categories that have a higher estimated
lifetime, and introducing direct producer liability;

Calls for legislative measures to stop practices resulting in planned obsolescence, also
by considering adding such practices to the list in Annex I of Directive 2005/29/EC;

Welcomes the Commission's intentions to introduce legislation banning destruction of
unsold durable goods unless they pose a safety or health threat; underlines that
recycling, reuse and redistribution of non-food items should be the norm and enforced
by legislation;

Underlines the need to boost the internal market for sustainable products and believes
that the public sector should lead the way; notes that public authorities still often only
apply the lowest price criterion as the award criterion when selecting the best offers for
goods, services or works; supports the establishment of minimum mandatory criteria
and targets for green public procurement in sectorial legislation;

Stresses the role of Green Public Procurement (GPP) in accelerating the shift towards a
sustainable and circular economy and the importance of implementing GPP during the
EU’s economic recovery;

Urges the Commission to come forward with a legislative proposal to green public
procurement procedures; considers that reused, repaired, remanufactured, refurbished
products and other energy and resource efficient products and solutions that minimise
the life-cycle environmental impacts are the default choice in all public procurement, in
line with the objectives of the European Green Deal, and if they are not preferred, the
‘comply or explain’ principle should apply; also asks the Commission to provide
guidelines to support sustainable corporate procurement; calls for reporting obligations
for the Commission and the Member States with regard to the sustainability of their
procurement decisions, while respecting the subsidiarity principle;

Underlines the need to promote a high quality of material collection flows, reuse and
recycling, to maintain materials at their highest value and to achieve clean, non-toxic
and sustainable closed material loops; stresses the need to increase the availability and
quality of recyclates, focusing on the ability of a material to retain its inherent properties
after recycling, and its ability to replace primary raw materials in future applications; in
this context underlines the need to stimulate both increased recyclability in product
design and measures such as effective separate collection and deposit return systems;
calls for support for the creation of recycling facilities and capacities, according to the
principle of proximity, where these do not already exist;

Urges the Commission and the Member States to support the development of high-
quality collection, sorting and material reuse and recycling infrastructures, and to
support research into the development of new innovative technologies that minimise

Directive 85/577/EEC and Directive 97/7/EC of the European Parliament and of the
Council (OJ L 304, 22.11.2011, p. 64).

Directive (EU) 2019/771 of the European Parliament and of the Council of 20 May
2019 on certain aspects concerning contracts for the sale of goods, amending Regulation
(EU) 2017/2394 and Directive 2009/22/EC, and repealing Directive 1999/44/EC (OJ L
136, 22.5.2019, p. 28).
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41.

42.

43.

44.

45.

46.

47.

resource use and residual waste generation, enhance the yield and quality of recyclable
and reusable secondary materials, decontaminate recyclates, and reduce the overall
environmental footprint - including energy and climate footprints - in relation to other
technologies; believes that chemical recycling, where it fulfils these criteria, has the
potential to contribute to closing the material loop in certain waste streams;

Calls on the Commission to ensure that the health, environmental and climate impacts
of processes and outputs of new recycling and recovery technologies are thoroughly
evaluated at the industrial level prior to their incentivisation, and to guarantee
transparency throughout the evaluation;

Considers that chemical recycling needs to fulfil the definition of recycling pursuant to
the Waste Framework Directive to ensure that the reprocessing into materials and
substances that are to be used as fuels is not considered to be chemical recycling; urges
the Commission to provide legal confirmation in this regard;

Urges the Commission and the Member States to enable digital technologies, such as
blockchain and digital watermarking, and make them interoperable so that they can
support the development of the circular economy through the tracking, tracing and
mapping of resource use and product flows through all stages of the life cycle;

Emphasises the importance of improving access to funds for research and innovation
projects on the circular economy; therefore calls on the Commission to steer the
activities of the Horizon Europe programme towards supporting research and
innovation for:

recycling processes and technologies;
- the resource efficiency of industrial processes;

- innovative and sustainable materials, products, processes, technologies and
services, as well as their industrial scale-up;

- the bioeconomy, through bio-based innovation encompassing the development of
bio-based materials and products;

— earth observation satellites, as they can play an important role in monitoring the
development of a circular economy by evaluating the pressure on virgin raw
materials and emissions levels;

Underlines the important role that sustainable renewable inputs can have in circular
processes towards decarbonisation and how the use of renewable energy can enhance
the circularity of product lifecycles while driving forward the energy transition;

Stresses that “a sustainable product policy framework™ legislation should be
underpinned by a robust and transparent carbon and environmental accounting system
that acts as a catalyst for investment in circular economy products and processes;

Stresses the need to take into account the full life cycle of a product, from-cradle-to-
grave, and the impact of sourcing, semi-finished products, spare parts and by-products
throughout the value chain when setting product standards for climate and
environmental impacts; considers that these must be set through an open, transparent,
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48.

49.

50.

51.

52.

and science-based process, with the involvement of relevant stakeholders; encourages in
this context the establishment of common life cycle assessment methodologies and
improved data collection;

Stresses that standardisation is key to implementing a sustainable product policy by
providing reliable definitions, metrics and tests for characteristics such as durability and
reparability;

Insists that EU standards be developed in a timely manner and in line with real-use
conditions, while avoiding administrative bottlenecks for the stakeholders involved
resulting in delayed publication of standards;

Recalls the Commission communication of 1 June 2016 entitled ‘European Standards
for the 21st century’ and the work carried out on the Joint Initiative on Standardisation
(JIS); calls on the Commission to further strengthen the JIS and to adopt new actions
and projects aiming to improve the functioning of the European Standardisation
Organisations;

Stresses that effective implementation and enforcement of EU legislation relating to
product safety and sustainability requirements is crucial to making sure that products
placed on the market comply with such rules in accordance with Regulation (EU)
2019/1020'; adds that a very large number of products purchased online and imported
into the EU fail to meet the EU’s minimum safety requirements; calls on the
Commission and the Member States to step up their efforts to ensure products are
compliant, including products sold online, and address the risks counterfeit products
pose to the safety of consumers through enhanced market surveillance and equivalent
custom controls standards, as well as through strengthened cooperation in this field and
increased budgets and human resources; calls, therefore, for more effective EU
oversight, through setting harmonised rules on the minimum number of checks and their
frequency, and by empowering the Commission to monitor and audit the activities of
national market surveillance authorities;

Underlines that voluntary agreements have proven ineffective in achieving a sustainable
and common charging solution for mobile radio equipment; reiterates its call on the
Commission to implement as a matter of urgency the provisions of Directive
2014/53/EU? on radio equipment, and in particular, to introduce a common charger for
smartphones and all small and medium-sized electronic devices to best ensure
standardisation, compatibility and interoperability of charging capabilities, including
wireless charging, as part of global strategy to reduce electronic waste; asks the
Commission to prepare, in a timely manner, a decoupling strategy that ensures
consumers are not obliged to buy new chargers with new devices to allow for greater
environmental benefits, cost savings and convenience for consumers; reiterates the

Regulation (EU) 2019/1020 of the European Parliament and of the Council of 20 June
2019 on market surveillance and compliance of products and amending Directive
2004/42/EC and Regulations (EC) No 765/2008 and (EU) No 305/2011 (OJ L 169,
25.6.2019, p. 1).

Directive 2014/53/EU of the European Parliament and of the Council of 16 April 2014
on the harmonisation of the laws of the Member States relating to the making available
on the market of radio equipment and repealing Directive 1999/5/EC (OJ L 153,
22.5.2014, p. 62).
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53.

importance for consumers of receiving, through harmonised labelling in an easy-to-read
format, trustworthy and relevant information about relevant features of chargers such as
interoperability and charging performance, including compliance with USB 3.1 or
higher, to enable them to make the most convenient, cost-efficient and sustainable
choices;

Stresses the need for policy coherence across existing and future measures at EU and
Member State level in order to ensure that the objectives of the Action Plan are met and
to provide economic and investment certainty for circular technologies, products and
services, which will also foster EU competitiveness and innovation; calls on the
Commission to address any possible existing regulatory inconsistencies or barriers or
legal uncertainties that hamper the full deployment of a circular economy; calls for
economic incentives such as CO, pricing, extended producer responsibility with eco-
modulation of fees and tax incentives, as well as other financial incentives promoting
sustainable consumer choices; believes that these measures should, where relevant, be
in line with the technical screening criteria for circular economy defined in the
Taxonomy Regulation; calls on Member States to consider Circular Economy
objectives in all relevant national legislation and make sure that it is fully aligned with
objectives and measures of the EU Circular Economy Strategy; furthermore, calls on the
Commission to focus on the implementation of the legislation related to the circular
economy to ensure a level playing field for circular production processes and business
models;

Key product value chains: electronics and ICT

54.

55.

56.

Supports the Circular Electronics Initiative, which should address the shortcomings in
durability, circular design, presence of hazardous and harmful substances, recycled
content, reparability, access to spare parts, upgradability, e-waste prevention, collection,
reuse and recycling; also calls for the integration of issues linked to early obsolescence
including product obsolescence caused by software changes; calls for the harmonisation
and improvement of recycling infrastructure for waste electrical and electronic
equipment in the EU;

Believes that the collection of electronic waste must be made much easier for
consumers; welcomes the Commission’s commitment to explore options for an EU-
wide take back scheme for ICT products and believes that such a scheme should cover
the widest possible range of products; stresses the importance of designing such a take
back scheme, and any other collection model, in a way that safeguards the re-usability
of ICT products and provides re-use operators with access to re-useable goods;

Underlines the potential of eco-design measures and recalls that the Ecodesign Directive
and the Energy Labelling Directive! together provided nearly half of the energy
efficiency savings target set by the EU for 2020; underlines the need to ensure the swift
finalisation of existing eco-design work on electronics and ICT, notably for
smartphones, tablets, computers, printers (including cartridges), mobile network stations

Directive 2010/30/EU of the European Parliament and of the Council of 19 May 2010
on the indication by labelling and standard product information of the consumption of
energy and other resources by energy-related products (OJ L 153, 18.6.2010, p. 1).
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European Parliament
2019-2024

TEXTS ADOPTED

P9 _TA(2020)0318

Towards a more sustainable single market for business and consumers

European Parliament resolution of 25 November 2020 Towards a more sustainable
single market for business and consumers (2020/2021(INI))

The European Parliament,

—  having regard to the Treaty on the Functioning of the European Union (TFEU), and in
particular Article 114 thereof,

- having regard to Articles 169, 191, 192 and 193 TFEU,

—  having regard to Directive 2005/29/EC of the European Parliament and of the Council
of 11 May 2005 concerning unfair business-to-consumer commercial practices in the
internal market!,

—  having regard to Directive 2011/83/EU of the European Parliament and of the Council
of 25 October 2011 on consumer rights?,

— having regard to Directive (EU) 2019/771 of the European Parliament and of the
Council of 20 May 2019 on certain aspects concerning contracts for the sale of goods?,

—  having regard to the proposal for a regulation of the European Parliament and of the
Council of 7 June 2018 establishing the Programme for single market, competitiveness

of enterprises, including small and medium-sized enterprises, and European statistics
(COM(2018)0441),

—  having regard to Regulation (EU) 2019/1020 of the European Parliament and of the
Council of 20 June 2019 on market surveillance and compliance of products?,

—  having regard to the Commission communication of 11 December 2019 entitled ‘The
European Green Deal’ (COM(2019)0640),

—  having regard to the Commission communication of 19 February 2020 entitled ‘A

OJ L 149, 11.6.2005, p. 22.
OJ L 304,22.11.2011, p. 64.
OJ L 136, 22.5.2019, p. 28.
OJL 169, 25.6.2019, p. 1.

AW N =
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European strategy for data’ (COM(2020)0066),

having regard to the Commission communication of 11 March 2020 entitled ‘A new
Circular Economy Action Plan — For a cleaner and more competitive Europe’
(COM(2020)0098),

having regard to its resolution of 4 July 2017 entitled ‘A longer lifetime for products:
benefits for consumers and companies’!,

having regard to its resolution of 13 September 2018 entitled ‘Implementation of the
‘circular economy’ package: options to address the interface between chemical, product
and waste legislation’?,

having regard to its resolution of 15 January 2020 on the European Green Deal?,

having regard to the Commission’s publication of October 2018 entitled ‘Behavioural
Study on Consumers’ Engagement in the Circular Economy’,

having regard to the Joint Research Centre’s 2019 study entitled ‘Analysis and
development of a scoring system for repair and upgrade of products’,

having regard to the European Environment Agency’s report of 4 December 2019
entitled ‘The European environment — state and outlook 2020°,

having regard to the study carried out in March 2020 at the request of its Committee on
the Internal Market and Consumer Protection, entitled ‘Promoting product longevity’,

having regard to the in-depth analysis carried out in April 2020 at the request of its
Committee on the Internal Market and Consumer Protection, entitled ‘Sustainable
Consumption and Consumer Protection Legislation’,

having regard to the report of the European Consumer Organisation (BEUC) of

18 August 2015 entitled ‘Durable goods: More sustainable products, better consumer
rights — Consumer expectations from the EU’s resource efficiency and circular economy
agenda’,

having regard to Rule 54 of its Rules of Procedure,

having regard to the opinion of the Committee on the Environment, Public Health and
Food Safety,

having regard to the report of the Committee on the Internal Market and Consumer
Protection (A9-0209/2020),

whereas dwindling natural resources and the proliferation of waste make it essential to
establish sustainable patterns of production and consumption which are commensurate
with planetary boundaries and focus on a more effective and sustainable use of

0J C 334, 19.9.2018, p. 60.
0J C 433, 23.12.2019, p. 146.
Texts adopted, P9 TA(2020)0005.
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resources,

whereas the crisis caused by the COVID-19 pandemic has demonstrated the need to
establish new and more resilient business models and to support European businesses,
especially small and medium-sized enterprises (SMEs), micro-enterprises and the self-
employed,

whereas a sustainable single market must reflect Parliament’s call' for the adoption of
an ambitious European Green Deal; whereas it is therefore essential to develop a
research-based strategy to increase the durability, reusability, upgradability and
reparability of products; whereas this strategy should create jobs, growth and innovation
opportunities for European businesses, support their competitiveness on a global scale
and ensure a high level of consumer protection;

whereas a common and encompassing strategy does not equate with a one-size-fits-all
approach; whereas a differentiated approach based on the specificities of each product
category and sector, as well as on the market and technological developments, would be
more appropriate; whereas the effective implementation and enforcement of existing
rules is essential for a well-functioning and sustainable single market;

whereas it is essential to mobilise sufficient funding via financial programmes such as
the Single Market Programme, with a view to a transition towards climate neutrality
and the circular economy, in order to finance research and development in the area of
sustainable products, as well as awareness campaigns targeted at businesses and
consumers;

whereas consumers are ready to embark on the journey towards a circular economy and
are three times more likely to buy a product if it is labelled as more durable and
repairable according to the Commission’s 2018 behavioural study, but obstacles remain,
including information asymmetry; whereas clear, reliable and transparent information
on the characteristics of a product, including on estimated lifetime and reparability, is
needed for consumer awareness and fair competition among businesses; whereas
existing information must therefore be improved, while avoiding information overload;

whereas the lifetime of a product and how it ages are determined by various natural and
artificial factors, such as composition, functionality, the cost of repair, consumption
patterns and usage; whereas the estimated lifetime of a product must be measured on
the basis of objective tests and criteria reflecting real-use conditions and must be
determined before the placement of the product on the market;

whereas Directive (EU) 2019/771 is to be reviewed by 2024; whereas a number of
measures aimed at creating the right conditions for increasing product durability and
ensuring a high level of consumer protection, as well as a competitive business
environment, should be assessed in preparation for this review; whereas the two-year
legal guarantee period might not be appropriate for all product categories with a higher
estimated lifetime;

whereas in a previous resolution?, the European Parliament called for measures to
remedy the problem of the planned obsolescence of goods and software, including the
development of a common definition for testing and the detection of problematic
practices; whereas there is a need to develop a common strategy for the single

Texts adopted, P9 TA(2020)0005.
0J C 334, 19.9.2018, p. 60.
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market and to provide for legal certainty and trust for both businesses and consumers;

whereas the lifetime of software is crucial to the lifetime of electronic appliances;
whereas given that software is becoming obsolete more and more rapidly, electronic
appliances need to be adaptable in order to stay competitive on the market!;

whereas 79 % of EU citizens think that manufacturers should be required to make it
easier to repair digital devices or replace their individual parts?; whereas high-quality
products boost the competitiveness of European businesses;

whereas a survey carried out in December 20153 revealed that 59 % of consumers did
not know that the legal guarantee period in the EU lasts for at least two years; whereas
consumer knowledge of existing high-level rights with regard to the legal guarantee
could be improved and such an improvement would contribute to a more sustainable
use of goods;

whereas the rise of e-commerce has created a need for better control of the compliance
of goods and services coming from third countries with EU environmental and safety
standards, as well as with consumer rights;

whereas a sustainable single market requires effective market surveillance to ensure
proper enforcement of these rules, in which market surveillance and customs authorities
play a key role;

whereas encouraging a culture of repair and reuse and boosting confidence in the
second-hand goods market could offer sources of economic and social opportunities,
create jobs and, in specific circumstances, drive industrial competitiveness; whereas in
certain cases obstacles prevent consumers from opting for repair, such as lack of access
to spare parts, lack of standardisation and interoperability, and unavailability of repair
services; whereas this has a negative impact on the repair sector;

whereas according to a Eurobarometer report*, 77 % of EU citizens would rather repair
their devices than replace them; whereas repair businesses could be a source of local
jobs and specific know-how in Europe;

whereas prolonging the life of a product type that is in the midst of substantial
improvement in its environmental efficiency should be balanced with the take-up of
these improved products, and should therefore not result in delays to the introduction of
innovative technologies that could lead to substantial environmental gains;

whereas increasing digitalisation is providing our societies with new channels for
information sharing and is helping to forge a sustainable market based on responsibility,
transparency, information sharing and the more effective use of resources;

whereas online platforms could further deliver on their responsibility to provide
consumers with reliable information on the products and services they offer;

whereas the digital sector contributes to innovation and the fostering of a sustainable

0J C 334, 19.9.2018, p. 60, recital S.

Special Eurobarometer 503 report of December 2019 entitled ‘Attitudes towards the
impact of digitalisation on daily lives’.

Survey carried out on behalf of the Commission in December 2015, entitled ‘Consumer
market study on the functioning of legal and commercial guarantees for consumers in
the EU’.

Flash Eurobarometer 388 report of June 2014 entitled ‘Attitudes of Europeans towards
waste management and resource efficiency’.
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economy; whereas the impact on the environment in terms of the energy and resource
consumption of its infrastructure should be addressed; whereas more sustainable means
of packaging and delivery are crucial in establishing a circular economy;

whereas green and sustainable public procurement is a strategic tool that can be used to
contribute, together with other important policies, to Europe’s industrial transition and
to strengthen its resilience and open strategic autonomy; whereas the strategic use of
sustainable procurement can benefit both businesses and consumers by boosting
demand in and the supply of sustainable goods and making those products cost efficient
and attractive for consumers;

whereas there is a need to tackle misleading environmental claims and to address
‘greenwashing practices’ through effective methodologies, including on how to
substantiate such claims;

whereas advertising has an effect on levels and patterns of consumption; whereas
advertising could help business and consumers to make informed sustainable choices;

Welcomes the Commission’s new Circular Economy Action Plan and the stated
intention of promoting durable products which are easier to repair, reuse and recycle,
while taking steps to support consumers in this transition;

Emphasises that any sustainable single market strategy should combine in a fair,
balanced and proportionate way the principles of sustainability, consumer protection
and a highly competitive social market economy; stresses that any potential regulatory
measures should be based on these principles, should be environmentally cost efficient
and should be beneficial for both businesses and consumers in order for them to
embrace the green transition within the internal market; stresses that regulatory
measures should create competitive advantages for European businesses, should not
place a disproportionate financial burden on them, and should trigger innovation,
encourage investments in sustainable technologies, and strengthen European
competitiveness and, ultimately, consumer protection; points out that all the regulatory
measures envisaged should be accompanied by impact assessments and should always
take into account market developments and consumers’ needs;

Calls on the Commission to show strong political ambition when designing, adopting
and implementing the relevant upcoming proposals, such as on ‘empowering the
consumer in the green transition” and a sustainable product policy initiative, which
should be fully aligned with the EU’s climate targets and other environmental
objectives so as to improve the circularity of value chains, resource efficiency and the
uptake of secondary raw materials, minimise waste generation and achieve a toxic-free
circular economy; stresses the importance of timely implementation and compliance
with existing obligations and standards; urges the Commission not to postpone them
further;

Stresses that a well-functioning single market is a powerful tool for the EU’s green and
digital transitions, including with regard to its role in a globalised economy; highlights
that the completion and deepening of the single market, including through the effective
enforcement of existing legislation and by addressing the remaining unjustified and
disproportionate barriers, is a precondition for achieving more sustainable production
and consumption in the EU; calls for transparent governance of the internal market,
along with more effective and improved monitoring; believes that the legal framework
for a more sustainable single market should foster innovation and the development of
sustainable technology, incentivise companies to transition to more sustainable business
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models and thus contribute to a sustainable economic recovery;

Points out that sustainable consumption goes hand in hand with sustainable production
and that economic operators should be encouraged to consider the durability of products
and services from the design stage and when placed or provided on the internal market,
so as to ensure a safe, sustainable, cost-efficient and attractive choice for consumers;
calls on the Commission to propose measures, differentiating between categories of
products and for sectors with a significant environmental impact, that will improve
products’ durability, including their estimated lifespan, reusability, upgradability,
reparability and recyclability;

Consumer rights and clamping down on planned obsolescence

6.

Calls on the Commission to devise, in consultation with the relevant stakeholders, a
broad strategy with measures differentiating between categories of products and taking
into account market and technological developments to support businesses and
consumers and to engage with sustainable production and consumption patterns; notes
that this strategy should include measures to:

(a) specify the pre-contractual information to be provided on the estimated lifespan
(to be expressed in years and/or use cycles and to be determined before the
placement on the market of the product through an objective and standardised
methodology based on real-use conditions, differences in terms of intensity of use
and natural factors, among other metrics) and reparability of a product, keeping in
mind that this information should be provided in a clear and comprehensible
manner so as to avoid confusing consumers and overloading them with
information, and make this one of the main characteristics of a product pursuant to
Directives 2011/83/EU and 2005/29/EC;

(b) develop and introduce mandatory labelling, to provide clear, immediately visible
and easy-to-understand information to consumers on the estimated lifetime and
reparability of a product at the time of purchase; highlights that such a labelling
scheme should be developed by involving all relevant stakeholders, based on
harmonised research-based and transparent standards further to impact
assessments demonstrating relevance, proportionality and effectiveness in
reducing negative environmental impacts and protecting consumers; believes that
this labelling should notably include information on durability and reparability,
such as a repair score, and could take the form of an environmental performance
index, taking into account multiple criteria throughout the life cycle of products
according to product category;

(c) reinforce the role of the EU ecolabel to increase industry uptake and raise
awareness among consumers;

(d) assess which categories of goods are most suited to being equipped with a usage
meter, on the basis of a cost/environmental-efficiency analysis, with the aim of
improving consumer information and product maintenance, encouraging long-
term use of products through facilitated reuse, and boosting reuse and second-
hand business models;

(e) in the preparation of the review of Directive (EU) 2019/771, assess how to bring
the duration of legal guarantees more into line with the estimated lifetime of a
product category, as well as how an extension of the reversed burden of proof
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period for non-conformity would enhance the possibility for consumers and
businesses to make sustainable choices; calls for this impact assessment to
consider the possible effects of such potential extensions on prices, the expected
lifetime of products, commercial guarantee systems and independent repair
services;

(f)  in the preparation of the review of Directive (EU) 2019/771, study the feasibility
of strengthening the position of sellers in relation to manufacturers by introducing
a joint manufacturer-seller liability mechanism under the legal guarantee regime;

(g) tackle the premature obsolescence of products by considering adding to the list set
out in Annex I to Directive 2005/29/EC practices which effectively shorten the
lifetime of a product to increase its replacement rate and unduly constrain the
reparability of products, including software; stresses that these practices should be
clearly defined based on an objective and common definition, taking into account
the assessment of all stakeholders involved, such as research establishments and
consumer, business and environmental organisations;

Stresses that goods with digital elements require particular attention and that the
following elements should be taken into account within the review of Directive (EU)
2019/771 to be carried out by 2024:

(a) corrective updates — i.e. security and conformity updates — must continue
throughout the estimated lifespan of the device, according to product category;

(b) corrective updates should be kept separate from evolutive updates, which must be
reversible, and no update must ever diminish the performance or responsiveness
of the goods;

(¢) consumers must be informed by the seller at the moment of purchase of the period
during which updates to the software supplied on purchase of the goods can be
expected to be provided, in a way that is compatible with innovation and possible
future market developments, as well as of their specificities and impacts on device
performance, to ensure that the goods maintain their conformity and security;

Stresses the need for simple, effective and enforceable means of redress for consumers
and businesses; points out that consumers across the EU should be informed about their
rights and means of redress; calls for funding within the framework of the multiannual
financial framework (MFF) Single Market Programme for measures to address the
information gap and to provide consumer, business and environmental associations with
support for their initiatives; considers that Member States should carry out information
campaigns to increase consumer protection and confidence, especially among
vulnerable groups, and calls on the Commission to give consumers adequate
information on their rights through the Single Digital Gateway; highlights that SMEs,
micro-enterprises and the self-employed require specific support, including financial
support, in order to understand and meet their legal obligations in the field of consumer
protection;

Notes that many products placed on the single market, especially products sold by
online marketplaces and imported from outside the EU, fail to comply with EU
legislation relating to product safety and sustainability requirements; calls on the
Commission and the Member States to urgently take action to ensure a level playing
field for EU companies with international competitors, as well as to ensure safe and
sustainable products for consumers through improved market surveillance and
equivalent customs control standards throughout the EU for both traditional and online
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businesses; points out that in order to carry out this task, market surveillance authorities
must be provided with appropriate financial, technical, information and human
resources in accordance with Regulation (EU) 2019/1020, and calls on Member States
to meet their needs and on the Commission to ensure proper implementation of the
regulation; underlines that interaction between the RAPEX system and online
marketplaces and platforms should be significantly enhanced;

Facilitating repairs

10. Calls for the following information on the availability of spare parts, software updates
and the reparability of a product to be made available in a clear and easily legible
manner at the time of purchase: estimated period of availability from date of purchase,
average price of spare parts at the time of purchase, recommended approximate delivery
and repair times, and information on repair and maintenance services, where relevant;
asks, furthermore, for this information to be provided in the product documentation
together with a summary of the most frequently encountered failures and how to repair
them,;

11.  Calls on the Commission to establish a consumers’ ‘right to repair’ with a view to
making repairs systematic, cost efficient and attractive, taking into account the
specificities of different product categories along the lines of the measures already taken
for several household appliances under the Ecodesign Directive:

(a) by giving actors of the repair industry, including independent repairers, and
consumers access free of charge to the necessary repair and maintenance
information, including information on diagnostic tools, spare parts, software and
updates, needed to perform repairs and maintenance, while keeping in mind the
imperatives of consumer safety, without prejudice to Directive (EU) 2016/943;

(b) by encouraging standardisation of spare parts for the sake of interoperability and
innovation, while upholding product safety requirements;

(c) by setting a mandatory minimum period for the provision of spare parts reflecting
the product’s estimated lifespan after the final unit has been placed on the market,
as well as reasonable maximum delivery times according to product category in
line with the ecodesign implementing regulations adopted on 1 October 2019,
which should be extended to a wider range of products;

(d) by ensuring that the price of a spare part is reasonable, and therefore cost efficient,
in relation to the price of the whole product and that independent and authorised
repairers, as well as consumers, have access to the necessary spare parts without
unfair hindrances;

(e) by encouraging repair over replacement by extending guarantees or zeroing
guarantee periods for consumers who choose this option in the preparation of the
review of Directive (EU) 2019/771 and in the light of a cost-efficiency analysis
for both consumers and businesses, and by ensuring that sellers always inform
consumers of the option of repair and related guarantee rights;

(f) by assessing how repairs could be facilitated by establishing, at EU level, a legal
guarantee for the parts replaced by a professional repairer when goods are no
longer under legal or commercial guarantee in the preparation of the review of
Directive (EU) 2019/771;

(g) by encouraging Member States to create incentives, such as a ‘craftsman’s bonus’,
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which promote repairs, particularly after the end of the legal guarantee for
consumers undertaking certain repair works via authorised/independent repairers;

Global strategy to promote a culture of reuse

12.

13.

14.

15.

16.

17.

18.

Welcomes the Commission’s consideration of binding measures to prevent the
destruction of unsold or non-perished goods in working order so that they can instead be
reused, and of quantified targets for reuse, including through the introduction of deposit
systems in line with the Waste Framework Directive and the Packaging and Packaging
Waste Directive; emphasises that priority access to waste yards should be given to new
sustainable business models and calls on the Commission and Member States to further
incentivise sustainable waste management; stresses the need for a strategy assessing and
addressing the legal obstacles to repair, resale, reuse and donation to ensure a more
effective and sustainable use of resources, as well as for strengthening the internal
market for secondary raw material, without prejudice to the provisions of Regulation
(EC) No 1013/2006 on shipments of waste, including through increased standardisation;

Stresses the importance of boosting circular economy and sustainable business models
to minimise the destruction of goods and promote repair and reuse; calls on the
Commission to encourage the use of such models while keeping them cost efficient and
attractive and guaranteeing a high level of consumer protection, and to encourage
Member States to raise awareness of these models through educational campaigns and
training for both consumers and businesses; stresses the importance of R&D
investments in this area;

Points out the existence of practices adopted by companies to discourage repair, which
constitute a restriction to the right of repair and affect consumers’ repair options; calls
for an approach that both safeguards the enforcement of intellectual property rights and
ensures effective support for independent repairers in order to promote consumer choice
and achieve an overall sustainable single market;

Stresses the need to create incentives for consumers to buy second-hand goods; points
out that transferring the guarantee in the event of the resale of a product which is still
covered could boost consumer confidence in this market; calls on the Commission, in
this regard, to examine to what extent the first-time buyer’s guarantee could be
transferred to additional buyers in the event of subsequent sales, especially in the
context of a digital product passport; calls, furthermore, for an assessment of the need to
review the exception clause for second-hand products under the legal guarantee regime
provided for by Directive (EU) 2019/771 when undertaking the review of the directive,
further to an impact assessment on the possible effects for second-hand and reuse-based
business-models;

Calls for clear definitions for reconditioned and refurbished goods and for the
introduction on a broad scale of a voluntary system of extended commercial guarantees
for such goods to be encouraged in order to supplement the initial legal guarantees and
prevent consumers from being exposed to malpractice;

Stresses that completing the internal market for services will decisively contribute to the
transition to a more sustainable single market; calls on the Commission to take further
action towards a well-functioning internal market for services and to effectively
increase the efforts to strengthen the enforcement of existing legislation;

Highlights the role of the services sector in increasing the accessibility of repairs and
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19.

20.

other new business models; welcomes, in particular, the development of commercial
models that separate consumption from material ownership, in which the function of the
product is sold, and calls for a robust assessment of the impact of the functionality
economy and its potential rebound effects, as well as the effects on consumers and their
financial interests, but also the environmental impact of such models; emphasises that
the development of internet-based services, new forms of marketing (rentals, leasing,
product-as-service, etc.) and the availability of repair facilities can help to extend
product lifetime and increase consumer awareness and trust in such products; calls on
the Commission to promote the development of these new business models through
targeted financial support under the Single Market Programme and any other relevant
MFF programmes;

Calls for the development of national campaigns and relevant mechanisms to encourage
consumers to extend the lifetime of products through repair and use of second-hand
goods and to raise awareness of the added value of sustainable innovative technologies;
asks the Commission and national authorities to assist and support competent authorities
at national and local level, as well as companies and associations, both technically and
financially under the MFF Single Market Programme in conducting such awareness
campaigns;

Calls on all companies and organisations to register with the EU Eco-Management and
Audit Scheme (EMAS) in order to improve their environmental performance; looks
forward to the upcoming review of the Non-Financial Reporting Directive, which
should significantly improve the availability of information on the environmental
performance of companies;

A digital strategy for a sustainable market

21.

22.

23.

24.

Welcomes the announcement of a common European data space for smart circular
applications and the ambition of the Commission to develop a digital ‘product passport’
to improve traceability and access to information on the conditions of production of a
product, durability, composition, reuse, repair, dismantling possibilities and end-of-life
handling, taking into account the proportionality principle and costs for businesses and
paying special attention to the needs of SMEs, micro-enterprises and the self-employed;
calls for these tools to be developed in close cooperation with the industry and relevant
stakeholders;

Takes note of digital technologies’ contribution to innovation and in forging a more
circular economy; calls on the Commission to develop standards and protocols for
access to and the use of interoperable data in order to effectively share data between
companies, investors and authorities and enable new data-driven circular business
opportunities; calls on the Commission and Member States to increase funding for
research and innovation in the area of sustainable technologies in the new MFF;

Notes that, whether we consider its manufacturing or services, the digital sector and
online consumption have an environmental footprint, and calls for the Commission to
assess how an EU digital sustainability index based on an analysis of product life cycles
would mainstream the sustainable production and consumption of digital technologies;
points out that practices to reduce such an environmental impact, such as reduction of
packaging and development of more sustainable packaging, should be part of a strategy
towards a sustainable single market;

Adds that awareness should be raised of the potential environmental footprint of
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25.

unnecessary data, such as unused apps, files, videos, photos and spam emails; calls on
the Commission to assess the impact of digital practices and infrastructure in terms of
their carbon and environmental footprint, as well as their impact on consumer practices,
and to consider appropriate measures to reduce it;

Insists that the Commission take account of Parliament’s decisions concerning the
establishment of a common charger system, in order to reduce production volumes and
electronic waste;

Changes in approach required from public authorities

26.

27.

28.

29.

Takes the view that public procurement should be made central to the EU’s economic
recovery plan, in line with the European Green Deal, by supporting the innovation
efforts of the private sector and the digitalisation processes of public tenders and setting
the right incentives for boosting sustainable production and consumption; calls for
priority to be given to stimulating demand for eco-friendly goods and services with a
smaller environmental footprint and promoting social and environmental criteria;

Stresses the need to ensure the uptake of environmental, social and innovation public
procurement in the transition to a sustainable and climate-neutral economy, by
introducing sustainability criteria and targets into public tenders; recalls, in this respect,
the Commission’s commitment to taking action through sector-specific measures and
guidance on green public procurement, while maintaining the current public
procurement legislation framework, and calls on the Commission to be ambitious in
making sustainable criteria in public procurement the default choice; emphasises the
importance of supporting second-hand, reused, recycled and reconditioned products and
low-energy consumption software programmes by setting targets for public purchases;
stresses the potential benefits of an instrument for screening the sustainability of public
tenders to ensure their compatibility with the EU’s climate commitments and tackle
‘greenwashing’;

Highlights the role that green and social procurement could play in shortening supply
chains, reducing dependence on third countries and fostering sustainability in crucial
sectors such as those producing medicinal products, energy and food; calls for effective
reciprocity in public procurement with third countries and for adequate access to public
procurement for SMEs, as well as social economy enterprises, to be guaranteed by
introducing, inter alia, preferential award criteria;

Calls on Member States to make use of the existing EU schemes to procure sustainably
and asks the Commission, in this respect, to improve its guidance and to lead by
example by publishing targets and statistics related to the environmental impact of their
purchasing; calls, furthermore, for reporting obligations for the EU institutions and the
Member States with regard to their sustainable public procurement, without creating an
unjustified administrative burden and while respecting the principle of subsidiarity;

Responsible marketing and advertising

30.

Points out that consumers are confronted with misleading claims about the
environmental characteristics of products and services, both online and offline;
recommends, therefore, that effective monitoring of the environmental claims made by
manufacturers and distributors be carried out before a product or service is placed on
the market and that the recently amended Directive 2005/29/EC be enforced through
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31.

32.

33.

proactive measures to tackle misleading practices; calls on the Commission to develop
updated guidelines for the uniform implementation of this directive with regard to
environmental claims and to provide guidance for market surveillance activities;

Requests the development of clear guidelines and standards for green claims and
commitments translating into strengthened ecolabel certifications and welcomes the
announced legislative proposal on substantiating green claims; recommends assessing
the possible need for the establishment of a public European register listing authorised
and banned environmental claims, as well as the conditions and steps to be made to
assert a claim; adds that providing transparent, accountable and accurate information
will increase the trust of consumers in products and markets, leading ultimately to more
sustainable consumption;

Stresses that advertising impacts levels and patterns of consumption and should
encourage sustainable business and consumer choice; stresses the importance of
responsible advertising that respects public standards on the environment and consumer
health; underlines that the current regulatory framework that tackles misleading
advertising could strengthen consumer protection, especially for certain categories of
consumers considered as vulnerable, and encourage sustainable production and
consumption;

o [e]

Instructs its President to forward this resolution to the Council and the Commission.
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David Shepardson, U.S. lawmakers introduce
’Right to Repair’ bills to spur competition
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U.S. lawmakers introduce
'Right to Repair' bills to
spur competition

By Davidd Shepardson

2 minute read o n m CD 8 a

WASHIMNGTOM, Feb 3 (Reuters) - LS, lawmakers are imtroducing “Right 1o
Repalr” legislation this weak To emnsufe CONSUMenrs can get vehicles, alectranic
devices and agriculiure equipment serviced by independant cutiets.,

Fepresentative Bobby Rush, a Demoorat, said Thursday e had introduced
legislation o ansura vehicle owners and indepaendant repair shops have egual
acoess to repalr and malntenance ools as automakers” dealarships.

Representatives Mondaire lones, a Democrat, and Republican Wictorla Spartz
Introeduced separate legisiation Wednesday dubbed the Freedom 1o Repalr Act

to reform copyright lasw to make it easier for consumers tao get repairs.
Fublic Enowledge Policy Counsel Eathleen Burke said the bill would aliow

"consumears to repalr their own devices without needing to get the Copyright

Office™s permission every three years.”™

As part of a wide-ranging Initiative to boost competition, President Joe Biden
has made ensuring people can repalr thelr own products a priority.

Last mmanth, Biden sald in (oo many Cases "I you own a product, from a
smartphone 1o a tractor, you don't have the freedom 1o chogse o or where 1o

repalr that item you purchased.™

Rush's Bill waouwld require all 1oals and equipment, wireless transmission af
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repalr and diagnostic data and access to on-board dlagnostic systems neaded
for repairs be made available to the Independent repalr industry.

Rush sald it would "end manufacturers’ monopoly on vehicle repalr and
maintenance and allow Americans the freedom to choose where to repalr thelr
vehlcles.”

The U5 Federal Trade Commission in July voted to make It a priority to address
the issue of manufacturers pushing consumers to use licensed dealers to repalr
Itemns ranging from smartphoenes to farm equipment.

Rush's bill would create a committee to provide recommendations to the FTC
on addressing barriers to vehicle repairs.

A group representing major automakers has sued to try to block a
Massachusetts voter-approved measure that would expand access to vehicle
data and allow independent shops to repair increasingly sophisticated
automotive technology.
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Right to Repair Regulations

The UK Government has introduced new ecodesign and labelling
requirements for specified electrical products sold in Great Britain. The

Regulations™, were made on 18 June 2021, accompanied by Explanatory
Memorandum. Most of the provisions came into force on 1 July 2021.

The Regulations aim to increase producer responsibility, reduce energy usage
and electrical waste, and enable consumers to identify the most energy
efficient products on the market. Following the UK leaving the EU, the UK
chose to mirror requirements in equivalent EU regulations.

The ‘right to repair’ provides ‘professional repairers’ with access to spare
parts and technical information from July 2021, but manufacturers have a
grace period of up to 2 years to make spare parts available.

The Regulations apply to Great Britain (GB). Northern Ireland continues to be
subject to EU ecodesign and energy labelling requirements under the
Northern Ireland Protocol.

Background

Increasingly, the environmental impact of the manufacture, use, and end of
life disposal of products is under scrutiny. The EU and UK are both
implementing new ecodesign and energy labelling requirements to increase
producer responsibility and reduce energy usage and electrical waste.
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Right to Repair Regulations

The UK Government’s new Ecodesign for Energy-Related Products and Energy

Information Regulations 2021 originate from EU proposals made prior to the
UK leaving the EU.

EU Circular Economy Action Plan (CEAP)

1 EU Circular Economy Action Plan

The European Commission describes the Action Plan as follows:

“The Circular Economy Action Plan provides a future-oriented agenda for
achieving a cleaner and more competitive Europe in co-creation with
economic actors, consumers, citizens and civil society organisations. It
aims at accelerating the transformational change required by the
European Green Deal, while building on circular economy actions
implemented since 2015. This plan will ensure that the regulatory
framework is streamlined and made fit for a sustainable future, that the
new opportunities from the transition are maximised, while minimising
burdens on people and businesses.

The plan presents a set of interrelated initiatives to establish a strong and
coherent product policy framework that will make sustainable products,
services and business models the norm and transform consumption
patterns so that no waste is produced in the first place. This product policy
framework will be progressively rolled out, while key product value chains
will be addressed as a matter of priority. Further measures will be put in
place to reduce waste and ensure that the EU has a well-functioning
internal market for high quality secondary raw materials. The capacity of
the EU to take responsibility for its waste will be also strengthened.”

[European Commission, Circular Economy Plan - For a cleaner and more
competitive Europe, 2020]

The European Commission adopted the new Circular Economy Action Plan
(CEAP) in March 2020. It is one of the main building blocks of the European

Green Deal, Europe’s new agenda for sustainable growth. It is hoped that the
EU’s transition to a circular economy will “reduce pressure on natural

2 Commons Library Research Briefing, 24 September 2021
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1.2

Right to Repair Regulations

resources and will create sustainable growth and jobs” (see Box 1)." It is also
“a prerequisite to achieve the EU’s 2050 climate neutrality target and to halt
biodiversity loss”.?

The new Action Plan includes initiatives along the entire life cycle of products.
For example, it targets how products are designed, promotes circular
economy processes, encourages sustainable consumption, and aims to
ensure that waste is prevented, with valuable resources kept in the EU
economy for as long as possible. The Action Plan also includes a “right to
repair” initiative, designed to tackle “built-in obsolescence” where
manufacturers deliberately build appliances to break down after a certain
period to encourage consumers to buy new ones.

In March 2021, the EU introduced new Right to repair standards. Under these

new EU standards, manufacturers will have to supply spare parts for certain
household appliances for up to 10 years, although only professional repairers
will be supported by manufacturers to carry out the repairs. Currently, the
standards only apply to certain household appliances (e.g., washing
machines/washer dryers, refrigerators, dishwashers, and televisions).
However, the EU is currently considering expanding this right to repair to
more appliances, including laptops and smartphones. UK firms wishing to
sell to the EU market must conform to the new EU standards.

UK Government policy on new ecodesign and
energy labelling requirements

The Department for Business, Energy and Industrial Strategy (BEIS) has
described “Ecodesign” and “energy labelling” as follows:

Ecodesign aims to phase out the least efficient energy-related products
from the market through minimum energy performance standards.
Ecodesign requirements can also facilitate progress towards a more
circular economy through setting requirements with regards to resource
efficiency. This includes material consumption, emissions, pollution and
waste generation, durability, repairability, recyclability and ease of
material recovery.

Energy labelling aims to drive the uptake of the most energy efficient
products by providing consumers with information on the energy

' European Commission website, “Circular Economy Action Plan - The EU’s new circular action plan

paves the way for a cleaner and more competitive Europe
2 Ibid

3 Commons Library Research Briefing, 24 September 2021
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performance of products they are interested in buying at the point of
sale.?

In winter 2018/2019, while still an EU Member State, the UK voted in favour of
new ecodesign and energy labelling requirements for a package of energy-
related products. Some of these requirements took effect before the end of
the transition period (31 December 2020), so continue to apply in the UK (as
part of the body of retained EU law).* Other requirements took effect in the EU
during 2021 (i.e., after the transition period), so do not apply to Great Britain.
However, the Government made a commitment to introduce domestic
legislation to give effect to similar requirements in Great Britain, to “realise
the associated carbon and costs savings.”®

UK consultation

On 12 June 2020, BEIS issued a call for evidence on the UK’s ecodesign and
energy labelling policies. Specifically, how these policies could achieve
greater carbon savings and support the UK’s transition to net zero by 2050.

On 30 September 2020, BEIS published a consultation document with draft
Ecodesign and Energy Labelling Regulations 2021 on its proposal to

implement new requirements for seven product categories.® The consultation
proposals reflected the product-specific requirements that the UK previously
voted for at EU-level in 2018/19 and were supported by a consultation-stage
Impact Assessment for each product category. The product categories were:

e electric motors,

e electronic displays,

e household washing-machines/washer dryers, dishwashers, and fridges,
e commercial refrigeration,

e and welding equipment.

In addition, regulations were proposed to introduce energy labelling
requirements for commercial refrigeration in GB for the first time.

The proposed ecodesign requirements included, among other things,
improved minimum energy performance and material efficiency standards
and a “right to repair”. To facilitate repairs, manufacturers would be

® Department for Business, Energy and Industrial Strategy (BEIS), Draft Ecodesign and Energy Labelling
Regulations 2021: Government Response, March 2021, page 5

4 0n 30 July 2020, the UK Government published a policy paper statement in which it set out its
approach to transposing the EU CEAP measures into domestic law

® Department for Business, Energy and Industrial Strategy (BEIS), Draft Ecodesign and Energy Labelling
Regulations 2021: Government Response, March 2021

6 Department for Business, Energy and Industrial Strategy (BEIS), “A Consultation: Draft Ecodesign and
Energy Labelling Regulations for 2021”7, September 2020

4 Commons Library Research Briefing, 24 September 2021
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required to make available spare parts and maintenance information. The
closing date for the consultation was 11 November 2020.

On 10 March 2021, BEIS published a summary of responses to the consultation
and the Government’s response, in which it confirmed its intention to
implement the new ecodesign requirements in Great Britain by the summer of
2021.7 Aware that the equivalent EU regulations were being amended to
clarify and correct a range of technical issues, the Government said it would
implement equivalent amendments in the GB Regulations where relevant and
incorporate these amendments into the draft regulations before laying them
in Parliament.®

The Government described its policy objectives and outcomes as follows:

In implementing these Regulations, we will ensure that GB maintains
product standards which benefit the environment and contribute to
greater energy, carbon and bill savings. These benefits will help us on
our way towards the UK’s Carbon Budget and Net Zero targets. As a
result of these Regulations, we expect around 21.5 TWh of energy savings
by 2050 across all sectors; this will result in around 1.7 MtCO2 of Carbon
Savings for the same period.®

There is also a detailed Impact Assessment (2021 No. 25).

New UK Regulations introduced

Draft regulations were laid in April 2021. As this timeline shows, they were
subject to scrutiny by the Delegated Legislation Committee (DLC) on 8 June
2021, the debate can be read online. The draft regulations were also
considered in Grand Committee on 8 June 2021, this debate can also be read
online. There was broad support for the intent behind the regulations.

Speaking in Grand Committee, Lord Callanan, the Parliamentary Under-
Secretary of State (BEIS), said feedback on the consultation proposals
showed:

“[.-.] significant support among the respective manufacturing bases for
the affected products and among environmental campaign groups for
implementing these new requirements in Great Britain”.™

7 Department for Business, Energy and Industrial Strategy (BEIS), Draft Ecodesign and Energy Labelling
Regulations 2021: Government Response, March 2021

8 Ibid, page 7

° Ibid, page 3

5 Commons Library Research Briefing, 24 September 2021
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2.1

Right to Repair Regulations

The Ecodesign for Energy-Related Products and Energy Information
Regulations 2021 (SI 2021 No. 745) were made on 18 June 2021 and took effect
on 1st July 2021."

The Regulations

Overview

The Ecodesign for Energy-Related Products and Energy Information
Regulations 2021 provide ecodesign and energy labelling requirements for
specified energy-related products that are placed on the market in Great

Britain (GB). The Regulations mirror technical requirements in equivalent EU

regulations. The EU ecodesign and energy labelling regulations continue to

apply in Northern Ireland under the Northern Ireland Protocol.

The 2021 Regulations amend the Ecodesign for Energy-Related Products

Regulations 2010 (S1 2010/2617) and the_Energy Information Regulations 2011
(S1 2011/1524) to:

e  Update existing ecodesign requirements for electric motors, household
washing machines/ washer dryers, dishwashers, household refrigeration
and electronic displays. The new requirements include measures to
increase minimum energy performance standards and material
efficiency.

e Introduce ecodesign requirements for welding equipment and
commercial refrigeration that set minimum energy performance and
material efficiency standards.

e Introduce energy labelling requirements for commercial refrigeration for
the first time.

The ecodesign requirements include higher minimum energy performance
standards, new material efficiency and information requirements. There are
also measures regarding the availability of spare parts and maintenance
information to facilitate repairs (see below).

Section 51 of the 2021 Regulations requires the Secretary of State (at various
specified dates) to evaluate the Regulations, taking into account the speed of
technological progress, and publish a report stating whether the Regulations
should be amended. For household washing machines/washer dryers,
dishwashers and refrigerators, the regulations must be reviewed no later

" Explanatory Notes accompanied the Regulations

6 Commons Library Research Briefing, 24 September 2021
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2.2

Right to Repair Regulations

than 7 years from the date they apply, for electronic displays the review must
be no later than 3 years. The Government is not prevented from reviewing the
Regulations earlier than this if there is evidence to suggest it would be
beneficial.

Right to repair requirement

A primary concern of the Ecodesign for Energy-Related Products and Energy
Information Regulations 2021 is to protect the environment and reduce the

amount of electrical waste the UK produces each year. However, the
Regulations also impact on consumers rights in terms of the “right to repair”
requirement for certain household goods.

An important aim of the new Regulations is to extend the life of certain
categories of products (household washing machines/washer driers,
dishwashers, refrigerators, and electronic displays) by making
manufacturers, authorised representatives, and importers legally obliged to
make available to professional repairers and/or end-users, spare parts for
their products. These spare parts to be made available for minimum periods
ranging from 7 to 10 years after the last unit of the model has been placed on
the market. Repairs must be possible using commonly available tools, and
there is also an obligation to make maintenance and repair information
available to professional repairers. The Regulations apply to products bought
from 1st July 2021, but manufacturers have a grace period of up to 2 years to
make spare parts available.

It is hoped that prolonging the life of certain household appliances and
delaying the need to buy expensive replacements will prevent unnecessary
electrical waste. New rights to spare parts and maintenance information
should enable consumers to repair appliances when they break down and so
continue using them even when their statutory rights to have them repaired or

replaced under the Consumer Rights Act 2015 have expired.

Commenting on this new right to repair, Kwasi Kwarteng, Secretary of State
at BEIS, said:

Our plans to tighten product standards will ensure more of our electrical
goods can be fixed rather than thrown on the scrap heap, putting more
money back in the pockets of consumers whilst protecting the
environment.

Going forward, our upcoming energy efficiency framework will push
electrical products to use even less energy and material resources,

7 Commons Library Research Briefing, 24 September 2021
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saving people money on their bills and reducing carbon emissions as we
work to reach net zero by 2050.™

However, it is not exactly accurate to say the Ecodesign for Energy-Related
Emdugls_qndjnﬁtgumtmglmaggulmmm create a “legal right to

repair” for UK consumers. The spare parts and reliability criteria are only
directed at “professional” repairers, not at the people who own the products.
In addition, the right to repair will depend on other factors including the cost
and the accessibility of spare parts that are made available.

Various consumer groups, for example Which? ® and the Green Alliance.™ are
calling on the government to go further and bring other appliances within
scope of the new right to repair regulations. Laptops and smartphones are at
the top of their list.

2 Department for Business Energy and Industriol Strategy (BEIS) press release, “New tighter rules for

Whlch? News, 11 June 2021

™ “The UK’s new ‘right to repair’ is not a right to repair”, Insidetrack, a blog on environmental policy and

politics hosted by Green Alliance, 6 July 2021

8 Commons Library Research Briefing, 24 September 2021
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In May 2019, a private member's bill that would have given Ontarnio consumers the right
to repalr their electronic devices was voted down in the provincial legisiature. The
measure aimed to give consumers the access and resources needed to fix and modify
their gadgets, applances and vehicles, ranging from celiphones to tractors. The Liberal
MPP behind the initiative, Michael Coteau, emphasized that the bill would save
consumers money and reduce environmental harm.
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Despite this setback, right-to-repair efforts have gained momentum in Canada and
around the world. In the United States, two Democratic presidential candidates,
Elizabath Warren and Barmie Sanders, have called for federal legisiation o give farmers
the right to fix thedr tractors and equipment. As of 2021, manufacturers in the Eurcpean
Union will need 1o make spare parts available 1o professional repairers, though
unfortunately not consumers, for up 1o 10 years.

In particular, our reliance an expensive digital devices in our social and professional
lives has led consumers and politicians of all stripes to hodd up the right to repair as a
necessary principle in a connected workd. Advocacy organizations, such as OpenhMedia
in Canada, have helped shine a light on this dialogue,

Indead. even with strong oppaosition from manufaciurers like Apple and John Deere,
Both of which profit from specialist repair schemeas and inaccessibe codea in their
computers and tractors, the right lo repair movement has burgecned in recent years.

Among other arguments, indusiry players suggest that inteflectual property rights and
security and safety concems should limit consumers’ rights to fix their devices.

In Canada, some provincial politiclans are taking the debate senousky. And research
reveals that Canadians are widely supportive of the right to repair. In spite of
manufacturers looking 1o stifle these proposals, there are real initiatives (o puf the issue
on the new federal government’s agenda, moves that would foster sustainability and
empower Canadian consumers.

Provincial action

In pari inspired by activism in the United States, Coteau's Bill 72, which entered the
Ontario legisiature in February 2019, sought to require “brand holders® such as
cefiphone manufaciurers (o provide consumers. al their request, with “the most recent
version of the documents, replacement parts, software and other tools™ needed to fix
their efecironic produsts. The kegislation allowed companies 10 charge customers for
these resources, but at limited rates.

Afthough the Ford government voled down his initiative in May, Coteau says the right to
repair ism't @ dead issue in Onlario or other parts of Canada. "The whole process of
comipanies monelizing the process af repair and controdling the product exclusively is
someathing thal needs to be addressed, so | don’l think this issue is going away,” he tells
Imes,

In Cuebec, Bill 197, a private mamber’s bill sponsored by independent MPP Guy
Ouellette in Apeil 2019, similarly aims to balster consumers’ right to repair while
daterring planned chsolescence, whene producers design goods 1o quickly break down
o become outdaled. The scheme would have manufacturers affix a label to househald
appliances that lists the average ime before an item needs repair.

Samilar to the Ontario bill, Quebec's legistation would require companies. to offer
replacement parts and other resources “at a reasonable prce and on reasonable
conditions.” It would also ensure that the warranties of goods sold in Quebec remain
intact even if tems are repaired by non-specialisis. If successiul, the initiative could
SErve as a guide to other provinces and territories.
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Importantly, nesy nghi-to-repair rales in Cuebes could give am important boost 1o the
idea of a national law, YWhile the NDP and Greens did promise national legiskation
during the recent edection campaign, the topic got litthe airtime and was not championed
by the Liberals, Consendalives or Blos Quabacors

Industry strategies

Al the same time, oppasition to right-to-repair effcrts in Canada and around the world is
active and well-resourced. In the U.5. and in Europe, “any time a bill gets proposed,
companias like Appla, Samsung, Jehn Daare, Microsofl will be KnacKing at the doors of
the legislatures and lobbying against these bills because i affects their bottom line,”
says Rodrigo Samayoa, digital campaigner at OpenMedia

Samayoa adds thal in Canada, wheare advocacy in suppaort of the nght o repair s nol as
prevalent, there i kess lobbying. Yed, as Coteau tells me, Canadian politicians are
petitoned on this issue too. “During the [provincial] process there ware many people
that appeansd out of nowhere i dedend [he b compankas,” e says

And these lobbyists have undemnable influanca, In 2018, the Califarnla Farm Bureau
undermined its constituency by signing off on a deal crafted by the Equipment Dealers
Associaton, which represents John Deera and other manufacturers Alongssde other
comimitments, the document states that farmers won't reprogram “edectronic control
units or engine controd wnits [l"lf'ld oowWmiload or ﬂ-:".E:E-El the source code of amy'
proprietary embedded software o coda ”

With the digitization of the agricultural sector, such measures effectively bar farmers,
many of whom have the necessary know-how, from repairing their equipment
independently
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QOutside policy development settings, manufacturers use other means to imit whether
and how consumers can tinker with their tools. *[T]hey use a combination of the
technology...with warranty and contractual amangements,” says Leanne Wiseman,
associate professor in law at Griffith University, If a vehicle is in need of repairs, it's
often that the owner’s “local mechanic can't access the technology in the car to find out
what's wrong in the first place.” That driver might also have their warranty invalidated for
seeking support from an unauthorized source.

Linder public pressure, Apple recently introduced a program that grants sefect repair
businesses free access to company resources like tools and training. But to no one's
surprize, the initiative has a few catches. For one, these measures aren't made
avaitable to consumers, Anothar limitation is that the program only offers resources for
fixes not covered by warranlies.

Power to the people

Like in the United States, some of the hardest hit by the kack of right-to=repair legislation
in Canada may be the country’s farmers and small manufaciurers of farming equipment.

“As more closed technology systems are introduced into aquipment, many of the
innovative farm implements made by [smaller manufacturers] will no longer work on
large equipment,” Scott Smith, an aircraft elecironics technician fiving in rural
Saskatchewan, wrote in a CBC op-ed last June, “All of this has a direct impact on rural
Canadians and diminishes our ability to participate in the economy.”

The right 1o repair gives consumers, workers and citizens agency where their limited
power is so often undermined. “We do not want a world around us where our access to
the technology wee build and incorporale into our lives is limited,” Coteau tells me.
Rather, people should readily be given the righls, tools and resources they need to
safely and securely fix their things or hire someone of their choosing to do it for them,

Of course, allowing consumers to readily repair their tools and devices has obvious
environmental benefits, oo, Canada is the grealest generator of waste in the world,
producing over 35 million tonnes per year, If there were easy and effective ways to
repair our gadgets, who Knows how much of this waste we might diver from landfills.

The December 5 Speech from the Throne outlined the new minogity government's
priorities. While climate change and renewable power featured prominently, there was
n mention of the Aght 1o repair. To be fair, many Canadians still aren’t well-versed in
the debate or the ideas behind the policy. “There's a big education piece that needs to
happen for people to realize this is a big issue,” says Samayoa,

But a growing interest in the issue internationally and at the provincial level, alongside
vocal campaigns for the right to repair, may eventually put pressure on the Trudeau
government 1o acl, possibly in co-ordination with the Greens and NDP. As all Canadians
—niot just farmers—become increasingly refiant on expensive digital tools, a right 1o
repair makes economic and environmenial sense,
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Germany commits to Right to Repair — civil society
demands more

This blogpost is written by our member Runder Tisch Reparatur in the context of

their advocacy wark in Germany.

Since December 2021, Germany has a new government: the so-called “traffic
light” coalition involving the Social Democrats, the Greens and the Liberals. In
their coalition agreement, aka the basis of their government work, the parties

announced their intention to implement the right to repair in Germany.

This step is truly overdue and the repair movement in Germany welcomes this
commitment. But in order to clarify what measures are needed to make repairing
easier and more mainstream, the Runder Tisch Reparatur, together with 24 other
organizations, published yesterday a position paper outlining their demands to

the new government.

Indeed, official announcements so far include improving the repairabilivy of
products, creating access to spare parts and repair instructions and setting
mandatory software update periods. These are important measures for extending
the lifespan of our products and thus conserving resources, contributing to
climate protection, reducing the burden on consumers and supporting the repair

SBCLOr.

More is needed

However, the measures can only be truly effective if conditions are created for
fair and non-discriminatory access to the repair market. A right to repair is the
right of the owner of a device to repair it themself or have it repaired by a
professional of their choice. This right can only become applicable if the
conditions necessary for repair are met, in particalar if manufacturers or

distributors must provide spare parts and repair information.
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Repairing must become easier for citizens and more profitable for independent

repairers. The repair sector, which has been shrinking for many years, must be

made fit for the future. This requires measures at both European and German

level. Specifically, the authors of the paper call for the German government to:

L.

Advocate for EU-wide repair requirements across all product groups that
include access to spare parts, diagnostic tools and informanoen for all market

participants, as well as repair-friendly product design.

2. Advocate for repairers to have access to spare parts that are reasonably and

10.

justifiably priced in relation to their manufacturing costs.

. Advocate for software updates to be made available for ten years and users to

be given more rights with regard to software choice and continued use,

. Advocate for consumers and their contracted repairers to he able to decide on

the replacement of a part without having ro use an unlocking software - L.e.

without having to obtain the manufacturer’s approval.

. Support the development of an EU-wide repair index that includes spare parts

prices as an assessment criterion.

. Enforce stronger control of digital platforms and compliance with European

competition rules, and advocates that online providers and platforms be just as

strictly controlled by market surveillance as stationary retailers.

- Reduce repair costs by introducing a reduced VAT rate for repair services and a

Germany-wide repair bonus that specifically benefits the local repair sector.

. Ensure that a revision of warranty claims actually leads to an extension of the

service life of products and does not jeopardize the repair sector in the process,

. Ensure that market surveillance authorities are well resourced and staffed and

that exchange between EU market surveillance authorities improve.

Promote activities that enable people to gather repair experience and examine
how the entry barriers of service providers and start-ups to the repair sector
can be lowered in order to address the problem of finding new young talent in
the repairing sector,
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11, Ensure that financial support is provided for the extraction of used spare parts

in preparation for reuse,
12. Explore a framework for the promotion and use of 3D printing for repair.
13. Facilitate access to repairable and usable goods that have become waste and

specifically promote new business models based on the refurbishment, reuse

and upgrading of used products.

The paper (in German) presents the individual measures in more detail and

tllustrates them with practical examples

Runder Tisch Reparatur: https://runder-tisch-reparatur.de/
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batteries

(10.2.2022)
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The European Parliament paves the way for removable and
replaceable batteries

2 Chlog Mikolajczak
Campaigner, Right to Repair Europe

This afternoon the Environment Committee of the European Parliament
overwhelmingly adopted an ambitious report on the European Battery Regulation
(74 to Bl This is an important hurdle towards establishing much awaived laws
which will apply to all batteries sold on the European market.

Although covering a wide number of issues, the regulation is also expected to
support a right to replace and repair batteries in consumer elecironics.

Existing legislation for barteries does not explicitly address lithium batteries,
despite them guickly becoming the dominant battery chemistry and leaving
behind a vast environmental footprint. Lithium batteries are found in everything
from smartphones to scooters, electric cars and energy storage for smart grids.

Im this sense, while batmeries are an essential tool in energy wansition they alsa
have a huge hidden cost.

The report voted on today at the European Parllament covers many aspects
related to the value chain associated with batteries, such as sustainable sourcing
and due diligence, the carbon footprint from manufacturing, collection, recycling
and the use of recycled content, as well as clear labelling.

From the perspective of repair the report crucially mandates the user
replaceability of batteries in all consumer electronics and light means of
transport. In other wods, this means banning integrated batteries in consumer
electronics. Possible exemprions to this rule will be defined at a later date, It also
calls for the replaceability of battery cells in e-bike and scooter battery packs by
independent repairers, as well as preventing the use of software to block the

replacement of batteries or other key components.
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Instructions on how 1o replace batteries should also be made available
permanently online.

Although the provisions on replacement and repair do not include provisions on
making batteries or their components available as spare parts yet, the fact this
legislation will touch all battery powered electronics could be a huge step towards

maore repairable products,

The next stage of the process 15 negociations between the Council and the
Parliament on their respective amendements to the Commission's initial proposal
with the objective 1o reach broad consensus on a draft regulation, which will go
for a final vote expected later in 2022,

Early drafts from the European Council look much weaker when it comes to
battery replaceability. If it is seriows about irs pledges and commitments (o
circular economy, France, who mow has the Presidency of the Council, will need 1o
step up its game and push other European countries to increase their ambition on
this topic.

116



14/ N9Y)

WHO Director-General’s opening remarks at
the Berlin Forum on Chemicals and
Sustainability: Ambition and Action Towards
2030

(12.7.2021)
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WHO Director-General's
opening remarks at the
Berlin Forum on
Chemicals and
Sustainability: Ambition
and Action Towards 2030

Your Excellency, Minsier Svanja Schulge
Excallencies, dear colleagues and friends,

Daspite amazing advances in science and technolagy, paople everywhare continue 10
face complex interconnected health threats related fo poverty. ineqeElity and chamicals
EXpOsLINE

Mew data redeased ioday by WHO shows thal bao malion ves were [0s] nem axposura
io chemicals in 2018

That number has been Elﬂaﬂllﬁ' Increasng m receni years.
And vel. only hall the countigs of the warld bave poison contral cenires

Meanwhile, exposure to lead, mercury, heghly hazardous pesticides, electronic waste,
&nd mare, continues to be widespread

Poor and marginalised communities are ofien the most wiinerable and the worst
affecind

¥iie must take a flﬂ“!ﬁfbﬂﬁ-&lﬂ approach o chemicals management, Thal means
solutions focused around justice, sustainabildy and aquity. Lives depend upan it

It is encouraging to see Ministers of Heallth commit to tackiing these challenges,
inciuding through implemeantatbon of the WHO Chemicals Road Map.

Taday, | reaffirm WHO's commitment to working with youw o create a healthier, safer, and
rrione sustainabbe and more pust future for all

I ihank you
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Brominated Flame Retardants: Cause for Concern?
Linda S. Birnbaum' and Daniele F. StaskaP

1U.S. Environmental Protection Agency, Office of Research and Development, National Health and Environmental Effects Research
Laboratory, Experimental Toxicology Division, Research Triangle Park, North Carolina, USA; 2University of North Carolina, Curriculum
in Toxicology, Chapel Hill, North Carolina, USA

Brominated flame retardants (BFRs) have routinely been added to consumer products for several
decades in a successful effort to reduce fire-related injury and property damage. Recently, concern
for this emerging class of chemicals has risen because of the occurrence of several classes of BFRs
in the environment and in human biota. The widespread production and use of BFRs; strong evi-
dence of increasing contamination of the environment, wildlife, and people; and limited knowl-
edge of potential effects heighten the importance of identifying emerging issues associated with
the use of BFRs. In this article, we briefly review scientific issues associated with the use of tetra-

bromobisphenol A, hexabromocyclododecane, and three commercial mixtures of polybrominated
diphenyl ethers and discuss data gaps. Overall, the toxicology database is very limited; the current
literature is incomplete and often conflicting. Available data, however, raise concern over the use
of certain classes of brominated flame retardants. Key words: BFRs, brominated flame retardants,
HBCD, hexabromocyclododecane, PBDE, polybrominated diphenyl ether, TBBPA, tetrabromo-
bisphenol A. Environ Health Perspect 112:9—17 (2004). doi:10.1289/ehp.6559 available via

http://dx.doi.org/ [Online 17 October 2003]

Every year, fires kill more than 3,000 people,
injure more than 20,000, and result in property
damages exceeding an estimated $11 billion in
the United States alone (Karter 2002). Fire
incidence has dropped over the past 25 years,
which is partly because of the fire prevention
policies requiring the presence of flame retar-
dant chemicals in many industrial products. In
fact, the incidence of potentially preventable
fires due to combustion of electrical equipment
and furniture is lower in the United States than
in Europe, at least in part because of the higher
standards for protection against flammability in
the United States (Dawson 2002). Thus, not
only do flame retardants save lives and prevent
harm, but they also reduce the economic cost
of fires. In addition to their immediate detri-
mental impact, fires can also generate persistent
environmental contaminants such as polyhalo-
genated dibenzo-p-dioxins and polyhalogenated
dibenzo-p-furans, which are known to have the
potential to adversely affect both human and
environmental health (Birnbaum et al. 2003).
There are more than 175 different types of
flame retardants, which are generally divided
into classes that include the halogenated
organic (usually brominated or chlorinated),
phosphorus-containing, nitrogen-containing,
and inorganic flame retardants. The bromi-
nated flame retardants (BFRs) are currently
the largest market group because of their low
cost and high performance efficiency. In fact,
there are more than 75 different BFRs recog-
nized commercially. Some, such as the poly-
brominated biphenyls (PBBs), are no longer
being produced. The PBBs were removed
from the market in the early 1970s because of
poisonings in Michigan attributed to the inad-
vertent mixing of a bag of Firemaster FF-1, a
commercial PBB mixture, into animal feed.

This PBB contamination of animal feed
resulted in loss of livestock, long-term impacts
on the health of farm families in Michigan,
and economic dislocation (Dunckel 1975;
Fries 1985; Mercer et al. 1976). “Tris-BP,”
another BFR originally used in clothing, was
shown to be mutagenic and nephrotoxic and
was later removed from commerce (Dybing
et al. 1980; Soderlund et al. 1980).

Despite these incidents, little toxicity
information is present for nearly half of the
existing BFRs. Many of these are new com-
pounds that will require basic toxicity test-
ing, at minimum, before they are released to
the marketplace. It is also important to note
that not all BFRs are alike: the only thing that
many have in common is that they contain a
bromine atom. However, they represent a
major industry, involving high-production
chemicals with a wide variety of uses (de Wit
2002). Recent reports have demonstrated
that BFRs exist in the environment far from
the locations where they are produced and/or
used, and that the concentrations of some of
the BFRs, both in the environment and in
humans, are rapidly increasing (Alaee and
Wenning 2002a). The widespread produc-
tion and use of BFRs, and strong evidence of
increasing contamination of the environment
and people by these chemicals, heighten the
importance of identifying emerging issues
and data gaps and of generating a future
research agenda. In this article we briefly
review the issues surrounding the use of
BFRs and identify scientific issues that need
to be addressed by regulators and scientists
alike. Other, more comprehensive reviews of
the literature are available (Alaee and
Wenning 2002b; Letcher and Behnisch
2003).
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Bromine and BFR Use

Worldwide, approximately 5,000,000 metric
tons of bromine are produced each year, with
a market value exceeding US $2 billion
annually [Arias 2001; Bromine Science and
Environmental Forum (BSEF) 2000]. Since
1975, the worldwide bromine demand has
increased significantly, averaging a 2%
growth rate between 1990 and 2000
[Organisation for Economic Co-operation
and Development (OECD) 1994]. As of
2000, BERs accounted for 38% of the global
demand share of bromine, a stark increase
compared with 8% in 1975. There are five
major classes of BFRs: brominated bis-
phenols, diphenyl ethers, cyclododecanes,
phenols, and phthalic acid derivatives. The
first three classes represent the highest pro-
duction volumes. In fact, five BFRs constitute
the overwhelming majority of BFR produc-
tion art this time, although new compounds
are being introduced constantly as others are
eliminated from commerce. The five major
BFRs are tetrabromobisphenol A (TBBPA),
hexabromocyclododecane (HBCD), and
three commercial mixtures of polybrominated
diphenyl ethers (PBDEs), or biphenyl oxides,
which are known as decabromodiphenyl
ether (DBDE), octabromodiphenyl ether
(OBDE), and pentabromodiphenyl ether
(pentaBDE). The structures for these chemi-
cals are shown in Figure 1. HBCD, TBBPA,
and PBDEs are used as additive or reactive
components in a variety of polymers, such as
polystyrene foams, high-impact polystyrene,
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and epoxy resins [World Health Organization
(WHO) 1994]. These polymers are then used
in a medley of consumer products, including
computers, electronics and electrical equip-
ment, televisions, textiles, foam furniture,
insulating foams, and other building materials.

More than 200,000 metric tons of BFRs
are produced each year (BSEF 2000). The
global market demand for BFRs in 2001, as
reported by the BSEF (2003), is shown in
Table 1. BFR production has increased dra-
matically over the past 20 years, with the
largest relative increase at this time being in
Asia. As of 2001, Asia consumed an estimated
56% of the total market demand, and the
Americas and Europe consumed 29% and
15%, respectively (BSEF 2001). There are
dramatic regional differences in the consump-
tion patterns for the five major BFRs, which is
demonstrated by the variations in BFR profiles
in Table 1. For example, of the 117,950 tons
of BFRs consumed by Asia in 2001, approxi-
mately 76% was TBBPA, 21% PBDEs, and
3% HBCD (BSEF 2001). In contrast, of the
53,900 tons used by the Americas, 34% was
TBBPA, 61% PBDEjs, and 5% HBCD.

The congener-specific breakdown of the
PBDEs also shows large regional differences.
DBDE is the most widely used PBDE glob-
ally, with equal use in America and Asia.
PentaBDE is essentially only used in America,
whereas OBDE remains a minor product
worldwide. Some of these differences may be
due to the voluntary ban on pentaBDE in
Europe (formalized as of July 2003), which
was followed by a European Union directive
restricting the use of pentaBDE and OBDE
in electrical and electronic equipment by
1 July 2006 (BSEF 2003). Early in 2003, the
California Assembly moved to ban the use of
OBDE and pentaBDE beginning in 2008
(California State Assembly 2003); recently, this
bill has been approved as a California state law.

Tetrabromobisphenol A

TBBPA, the most widely used BFR, is used
primarily as a reactive flame retardant in
printed circuit boards but also has additive
applications in several types of polymers.
When used as a reactive component, the phe-
nolic hydroxy groups react covalently, resulting
in incorporation of TBBPA into the polymer.
However, when TBBPA is used as an additive
component, the BFR molecules are not part of
the structure of the polymer itself and can be
released into the environment more readily.
The extent of BFR release into the environ-
ment is therefore dependent on whether the
application is additive or reactive.

Despite TBBPA’s reactive properties, both
additive- and reactive-treated products have
been shown to release TBBPA and metabo-
lites into the environment. TBBPA has been
measured in the air, soil, and sediment but is
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generally not found in water samples. TBBPA
is highly lipophilic (log K, = 4.5) and is not
very water soluble (0.72 mg/L). TBBPA was
measured in the air near a production site at a
level of 1.8 pg TBBPA/m’ (Zweidinger et al.
1979). Studies in Japan have found TBBPA in
soil and sediment at concentration ranges of
0.5-140 pg/kg (dry weight) and 2-150 pg/kg
(dry weight), respectively (Watanabe et al.
1983a, 1983b). Data are very limited regard-
ing the presence of TBBPA in biota, which
may reflect its relatively short half-life in air,
water, and sediment. Human TBBPA serum
levels were measured by Jakobsson et al.
(2002), who found TBBPA in 8 of 10 samples
from computer technicians, at levels ranging
from 1 to 3.4 pmol/g lipid.

Biodegradation studies conducted under
varying conditions in several environmental
media (soil, river sediment, and water) have
indicated that TBBPA partially breaks down
under both aerobic and anaerobic conditions,
with variable degradation rates (Fackler 1989a,
1989b, 1989¢). Judging from the range of half-
lives obtained in those biodegradation studies,
the compound’s half-life approximates
2 months. In contrast, a 2-week biodegradation
study in sludge under sewage treatment condi-
tions showed no degradation (Chemicals
Inspection & Testing Institute 1992). TBBPA
also shows sensitivity to light, resulting in a
photodegradation half-life in water of 6.6-80.7
days (dependent on season), and 0.12 days
when absorbed onto silica gel and exposed to
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ultraviolet (UV) rays (WHO 1995). The half-
life of TBBPA in fish is < 1 day, and in oysters
is < 5 days (Fackler 1989b; WHO 1995).

There are a limited number of laboratory
studies examining the metabolism of TBBPA.
Two acute, high-dose studies in rats have
reported that unmetabolized TBBPA (51-95%
of dose) is rapidly excreted in the feces after a
single exposure (Szymanska et al. 2001; WHO
1995). After intraperitoneal administration
(250 or 1,000 mg/kg), Szymanska et al. (2001)
observed peak concentrations of “C-TBBPA
within the first hour in all tissues; highest con-
centrations were in the fat, followed by the
liver, sciatic nerve, muscles, and adrenals.
Furthermore, they found that a low percentage
of the TBBPA dose was retained in fatty tissue
(3—6%) and muscles (11-14%) after 72 hr,
which suggests that TBBPA, or a metabolite,
has the potential to bioaccumulate with
repeated exposure. This is inconsistent with the
short half-lives found in fish and oysters, which
suggest TBBPA will not bioaccumulate. In a
similar study by Larsen et al. (1998), 95% of
the dose was excreted in the feces as parent
compound in the first 72 hr. Similar results
were obtained by Meerts et al. (1999) after oral
exposure to pregnant rats on gestational days
(GD) 10-16; 80% of the radioactivity was
excreted in the feces within 48 hr.

Despite the high levels of parent compound
in both tissue and excreta in these studies, there
is also evidence for TBBPA metabolism. The
analysis of the feces in the Szymanska et al.

o
‘ N
Q/ \\B

Br
B

\

Br,

HO OH

Br
Br

Figure 1. Chemical structures of (A) PBBs, (B) PBDEs, (C) HBCD, and (D) TBBPA.

Table 1. Major BFR volume (metric tons) estimates by region in 2001.

BFR Americas Europe Asia Rest of world
TBBPA 18,000 11,600 89,400 600
HBCD 2,800 9,500 3,900 500
DBDE 24,500 7,600 23,000 1,050
0BDE 1,500 610 1,500 180
PentaBDE 7,100 150 150 100
Total PBDEs 33,100 8,360 24,650 1,330
Total BFRs by region 53,900 29,460 117,950 2,430

Data from BSEF (2001).
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(2001) study showed that 10% of the radiola-
beled material in the feces was tribromobisphe-
nol A, suggesting rapid elimination in the bile
and possible debromination by gastrointestinal
flora. Larsen et al. (1998) also investigated
TBBPA metabolism in bile-cannulated rats;
71% of the dose was excreted in the bile. Upon
analysis, three conjugated metabolites were
found in the bile: a diglucuronide, a monoglu-
curonide, and a glucuronide-sulfate ester. This
suggests that biliary conjugates are deconjugated
and reabsorbed in the lower gastrointestinal tract
and then reconjugated and reexcreted in the
bile, which also results in elimination of parent
TBBPA via the feces (Larsen et al. 1998).

Rodent studies have indicated that TBBPA
is not acutely toxic because the single dose oral
LDs (dose lethal to 50%) is approximately
> 5 glkg in rats and > 4 g/kg in mice (WHO
1995). Dietary levels of 0.05-100 mg
TBBPA/kg body weight/day in 30- and 90-day
rodent studies did not produce any effects on
behavior, appearance, food consumption, body
weight gain, or mortality (Goldenthal EI.
Unpublished data; Quast JF. Unpublished data;
WHO 1995). To our knowledge, no long-term
exposure data are available. Furthermore, in vivo
studies have shown TBBPA not to be an inhala-
tion or dermal toxicant, teratogen, or skin and
eye irritant (WHO 1995).

The majority of adverse effects of TBBPA
have been found in vitro. TBBPA is toxic to
primary hepatocytes, most likely by destroying
mitochondria (Boecker et al. 2001). This may
not be surprising because its halogenated phe-
nolic properties would suggest that it could
uncouple oxidative phosphorylation. TBBPA
exposure results in membrane dysfunction in
isolated liver cells and inhibits the activity of a
key mixed-function oxidase, cytochrome P450
2C9 (CYP2CY) (Boecker et al. 2001). TBBPA
is also highly immunotoxic in culture, which
is demonstrated by its ability to specifically
inhibit the expression of CD25 at concentra-
tions as low as 3 pM (Pullen et al. 2003). The
expression of CD25 is essential for prolifera-
tion of activated T cells and is commonly used
as a marker for T-cell activation. TBBPA’s
potent inhibition of this protein may have a
profound effect on an organism’s immunome-
diated defense against bacteria, viruses, and
possibly cancer. This major BFR is also neuro-
toxic in cerebellar granule cells and rat brain
synaptosomes, where it inhibits dopamine and
generates free radicals (Mariussen and Fonnum
2002; Reistad et al. 2002).

Some of the most recent concerns regard-
ing the potential for adverse effects of TBBPA
focus on the possibility that TBBPA may act as
an endocrine disruptor. The structural similar-
ity of TBBPA to bisphenol A, a known weak
environmental estrogen, has suggested that this
chemical might have the ability to bind to the

estrogen receptor and disrupt signaling. Meerts

etal. (2001) examined the estrogenic potency
of TBBPA and related compounds in three
different cell lines looking for estrogen recep-
tor—dependent luciferase reporter gene expres-
sion. TBBPA had little estrogenic effect, but
lower brominated bisphenols were found to
have estrogenic activity (Meerts et al. 2001).
However, hydroxylated TBBPA metabolites
have been shown to inhibit estrogen sulfo-
transferase activity i vitro (Kester et al. 2002).
If such an inhibition were to occur #z vive, it
could result in elevated levels of circulating
estrogens because sulfation is a major elimi-
nation pathway for endogenous estrogenic
hormones.

Endocrine disruption through disruption
of thyroid hormone homeostasis has also been
studied 77 vitro. TBBPA inhibited triiodo-
thyronine (T'3) and transthyretin (T'TR) bind-
ing (concentration range of 1 x 10° to 1 x
10% M), enhanced proliferation of rat pituitary
GH3 cells and stimulated their production of
growth hormone, and enhanced the prolifera-
tion of MtT/E-2 cells, whose growth is estro-
gen dependent (Kitamura et al. 2002). The
results from these studies suggest that TBBPA
is a cytotoxicant, immunotoxicant, and thy-
roid hormone agonist and has the potential to
disrupt estrogen signaling, at least 7 vitro.

Disruption of thyroid homeostasis has
been proposed to be the primary toxic effect
of TBBPA, as well as the other BFRs.
Perturbations of thyroid homeostasis are of spe-
cial concern during development because slight
changes in thyroid status of the mother have
been associated with cognitive deficits in their
children (Haddow et al. 1999). Circulating thy-
roid hormone levels can be affected by several
mechanisms, including changes in synthesis,
breakdown, distribution, and binding to the
nuclear thyroid hormone receptor. There is no
evidence that TBBPA affects the synthesis of
thyroxine (T4). Likewise, the major routes of
clearance of Ty involve glucuronidation and
sulfation, and there is no evidence that these are
affected by TBBPA. We do not yet have studies
of TBBPA’s effects on deiodination of thyroid
hormones; this is a potential data gap in the
toxicity pathway. Because TBBPA has the
potential to compete with Ty for binding to a
key serum transport protein, TTR, it is possible
that TBBPA’s toxicity to the thyroid is related
to the chemical’s effects on the transport of Ty
in the blood. Meerts et al. (2001) has demon-
strated 77 vitro that the binding affinity of
TBBPA to TTR is greater than that of Ty (up
to 10 times more potent than Ty). The effects
of TBBPA in vivo are limited. Meerts et al.
(1999) also exposed pregnant rats to TBBPA
from GD 10-16 and found no effects on
maternal or fetal T4, T3, or TTR. However,
TBBPA increased thyroid-stimulating
hormone (TSH) levels (196%) in fetal plasma,
suggesting that despite potent 7z vitro TTR
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binding, TBBPA acts via another mechanism
(Meerts et al. 1999).

Hexabromocyclododecane

HBCD is a nonaromatic, brominated cyclic
alkane used primarily as an additive flame
retardant in thermoplastic polymers with final
applications in styrene resins (National
Research Council 2000b). It has also been
used, although to a lesser extent, in textile coat-
ings, cable, latex binders, and unsaturated
polyesters. Its total production is about 16,700
metric tons per year, making it a relatively
minor contributor to the total BFR economy
(Table 1). However, it is used more extensively
in Europe than in the Americas, where it has
been substituted for some of the nonfoam
applications for which PBDEs were formerly
used. As is the case for the other major BFRs,
HBCD is highly lipophilic, with a log K, of
5.6, and has low water solubility (0.0034
mg/L) (MacGregor and Nixon 1997; Stenzel
and Markley 1997). Because of its size and
halogenation, it also has a low vapor pressure
(4.7 x 1077 mm Hg) (Stenzel and Nixon
1997). Recent studies have shown that HBCD
has a strong propensity to bioaccumulate,
demonstrated by a bioconcentration factor of
approximately 18,100 in fathead minnows, as
well as fish-to-sediment ratios of up to 15
(Sellstrom et al. 1998; Veith and Defoe 1979).
In fact, HBCD is not only bioaccumulative
but is also persistent, with a half-life of 3 days
in air and 2-25 days in water (Lyman 1990).
The commercial HBCD product is com-
posed of three diastereomers: a-, f-, and
y-HBCD. Technical HBCD typically consists
primarily of y-HBCD; however, the isomeric
profile varies depending on product applica-
tion. At temperatures above 160°C, thermal
rearrangements of the diastereomers can occur.
HBCD is usually present in sediments as
y-HBCD (> 90%); however, small amounts of
the o-diastereomer and even smaller amounts
of the B-diastereomer have been found in some
regions with high HBCD levels (De Boer et al.
2002). One interlaboratory study also exam-
ined ou:P:y ratios in eel at the locations found
to have high levels of HBCD in the sediment;
however, those isomer ratios do not mimic the
environmental or commercial mixtures (De
Boer et al. 2002). Rather, those results showed
ou:B:y ratios in eel of 21:21:1 and 5:1:2, as
measured in two separate locations with high
sediment HBCD levels. These levls are consis-
tent with the ratios of HBCD found in a har-
bor porpoise and cormorant, where only
a-HBCD was detected. y-HBCD is the
prominent diastereomer in sediment, whereas
o-HBCD is consistently the highest in biota,
and B-HBCD always appears to be a very
minor component. In sewage sludge, all three
diastereomers are found in almost equal ratios
(De Boer et al. 2002). The diastereomer ratios

11



Review | Birnbaum and Staskal

in commercial HBCD were very different from
the ratios in the environmental media and biota,
providing clear evidence of environmental trans-
formation of the industrial product. There is no
information on the relative toxicity of the differ-
ent HBCD isomers, or of a mixture resembling
what has been found in wildlife and in people.

A limited number of studies have exam-
ined the ecotoxicity of HBCD. The ECs,
(concentration effective in 50%) values in
algae range from 9.3 pg/L to 0.37 mg/L, indi-
cating the potential for high toxicity; however,
these ECs values are greater than the water
solubility of this compound (Kemi 1999;
OECD 2003). Studies with aquatic inverte-
brates have also resulted in toxicity values near
the level of solubility. Studies in daphnia have
demonstrated a life-cycle no-observable-effect
concentration of 3.1 pg/L (OECD 2003),
and more recent studies in rainbow trout have
found an LCs (concentration lethal to 50%)
of 2.5 pg/L (OECD 2003). Negative results
for mutagenicity in yeast and Salmonella, as
well as lack of chromosomal aberrations in
human peripheral blood lymphocytes, indi-
cate that HBCD is not genotoxic (Brusick
1976; Shoichet and Ehrlich 1978; Zeiger
etal. 1987).

Although the information on HBCD
metabolism is extremely limited, industry
studies suggest that HBCD is metabolized and
excreted with a very short half-life (-2 hr) in
rats after oral exposure (Hakk and Letcher
2003; Hale et al. 2002; National Research
Council 2000b). The toxicity of HBCD has
not been extensively studied; however, one
study has reported a lowest-observable-effect
level (LOEL) in rats of approximately
13 mg/kg/day based on liver effects after
repeated exposures (National Research
Council 2000a). In contrast, an industry study
reported that the no-observable-adverse-effect
level (NOAEL) for adverse changes in the liver
was 1,000 mg/kg/day (Chengelis 1997). The
same study reported significant decreases in
circulating T levels at 100 mg/kg/day, an
effect clearly of concern given the potential for
adverse effects on the developing organism
from disruptions of thyroid homeostasis. Two
other reproductive/developmental studies in
rats treated with HBCD revealed essentially
no developmental effects (NOAEL > 500
mg/kg/day) (Murai et al. 1985; Stump 1999).

In addition to the concern for effects on
thyroid hormone levels, recent studies by
Eriksson et al. (2002a) have demonstrated that
early neonatal exposure of mice to HBCD can
result in changes in spontaneous behavior,
learning and memory defects, and a reduced
number of nicotinic receptors. Coexposure to
polychlorinated biphenyls (PCBs) resulted in
an apparent increase in the response observed
with either commercial mixture alone. Several
in vitro studies have supported the thesis that
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HBCD has the potential to cause neurobehav-
ioral alterations. Using cerebellar granule cells,
Reistad et al. (2002) reported that HBCD was
the most potent BFR tested this 7 vitro system,
resulting in an LCsy of 3 pM. HBCD has also
been shown to block the uptake of dopamine
into rat brain synaptosomes 7 vitro (ECs =
5 pM) (Mariussen and Fonnum 2002), which
supports the thesis that HBCD has the
potential to cause neurobehavioral alterations.

There are very few reports of effects of
HBCD on people. No toxicokinetic data exist;
however, there are a few reports of results from
dermal exposure testing (National Research
Council 2000b). In a human dermal study, no
irritant effects were reported after exposure to
the fabric (10% HBCD) for 6 days
(McDonnell 1972). Results are contradictory
regarding dermal sensitization effects of HBCD
because some studies have found it to be a mild
sensitizer, whereas others have not (National
Research Council 2000b).

HBCD has been detected in workplace air
samples at levels up to 1,400 pg/kg in dust
(Leonards et al. 2001). Ryan and Patry (2002)
also measured the concentration of total HBCD
in human breast milk from several cities in
Canada. The mean and median values from 30
individual women were 6.6 and 1.3 pg/kg lipid,
respectively, with a range of 0-126 pg/kg lipid.
These concentrations are low, but because
HBCD has the potential to bioaccumulate and
persist in the environment, there is cause for
concern. Overall, the available literature on
HBCD is incomplete and conflicting, emphasiz-
ing the need for more information on develop-
mental effects, endocrine disruption, and longer
term effects, including carcinogenesis.

Polybrominated Diphenyl
Ethers

The PBDEs potentially involve 209 different
congeners, varying in both number and posi-
tion of bromination. By analogy with the
PCBs, they are numbered using the same
International Union of Pure and Applied
Chemistry (IUPAC) system. However, there
appear to be many fewer actual PBDE con-
geners in the commercial mixtures than the
theoretical number possible, largely because
many of the congeners lack stability and tend
to debrominate. The same situation has been
shown to be true of the PBBs. The PBDEs are
major industrial products with a total world-
wide production of approximately 67,400
metric tons/year (BSEF 2000). However, the
use is not evenly spread over the industrialized
world. The Americas account for slightly more
than 50%, whereas all of Europe accounts for
12% (Table 1).

In fact, although the production of PBDEs
has continued to increase in the United States
and Canada, voluntary bans have resulted in a
declining use in Europe. DBDE represents the

major product in all markets, accounting for
approximately 80% of the total PBDE produc-
tion worldwide (BSEF 2000). Unlike the other
commercial products, DBDE is a relatively
pure mixture, composed of = 97% brominated
diphenyl ether (BDE) 209 (DBDE), < 3%
nonabromodiphenyl (NBDE), and small
amounts of OBDE. DBDE is used as an addi-
tive flame retardant primarily in electrical and
electronic equipment, as well as in textiles,
where it is applied as a polymer backcoat to the
fabric. Commercial OBDE is a more compli-
cated mixture with several congeners present:
approximately 10-12% hexabrominated
diphenyl ethers (HxBDE), 44% heptabromi-
nated diphenyl ethers, 31-35% OBDE,
10-11% NBDE, and < 1% DBDE (WHO
1994). It is not clear whether any pentaBDEs
are present in the commercial OBDE prod-
ucts. OBDE is a minor PBDE product, used as
an additive in polymers for use in plastic
housings and smaller components, such as
office equipment.

The third commercial PBDE product,
pentaBDE, or “pentabrom,” is a viscous liquid
used primarily in textiles as an additive in
polyurethane foams, where up to 30% of the
weight of the foam can be accounted for by this
flame retardant (Hale et al. 2002). It also has
minor uses in phenolic resins, polyesters, and
epoxy resins. Although there is variation in com-
mercial mixtures, penta mixtures are generally
composed of 24-38% tetrabromodiphenyl
(I'BDE), 50-60% pentaBDE, and 4-8%
HxBDE (WHO 1994). The major PBDE con-
geners are [UPAC nos. 47 (TBDE), 99 and 100
(pentaBDEs), and 153 and 154 (HxBDEs).
BDEs 47 and 99 are the major congeners in the
mixture, accounting for approximately 75% of
the total mass. There is roughly twice as much
BDE 99 as BDE 47 in the commercial mix-
tures, and approximately equal amounts of
BDEs 153 and 154 (WHO 1994). The use of
pentaBDE has decreased in response to a volun-
tary ban in Europe, which is to be followed by a
formal ban of use in all applications for the
European Union market that must be complied
with by 2004 (BSEF 2003).

The PBDEs are reported to be extremely
stable. However, several studies have investi-
gated the photolytic lability of the individual
congeners from the commercial products and
found that when PBDEs are dissolved in
organic solvents, debromination occurs in the
presence of UV light (Eriksson et al. 2001a;
Olsman et al. 2002; Tysklind et al. 2001).
DBDE breaks down to lower brominated con-
geners (nona- to hexa-BDEs) with a half-life of
< 15 min in toluene and approximately 15,
100, and 200 hr in sand, sediment, and soil,
respectively (Tysklind et al. 2001). Eriksson et
al. (2001a) determined that the reaction rate of
photodecomposition seems to be dependent
on the degree of bromination; the lower
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brominated congeners degrade slowly (half-life
> 1 day), whereas the octa and deca congeners
decompose rapidly (5 hr and 30 min, respec-
tively). Further analysis of the breakdown prod-
ucts has revealed that compounds with fewer
than six bromine atoms all seem to be poly-
brominated dibenzofurans (PBDFs) (Eriksson
et al. 2001a; Olsman et al. 2002). It is clear that
debromination occurs in experimental condi-
tions; however, whether this photodecomposi-
tion occurs in the environment is less certain.
Studies involving analysis of sludge arrive at
conflicting conclusions. Some investigators
have suggested that DBDE may not undergo
photolytic decomposition, based on mass-
balance calculations (Schaefer and Fowles
2001). However, careful analysis of this study
demonstrates the presence of lower brominated
congeners in the sediments 32 weeks after ini-
tial application of radiolabeled BDE 209.

The environmental patterns of PBDEs in
the air vary from the patterns in soil, sediment,
and sludge. PBDE:s strongly adsorb to these
matrixes, and the congener patterns tend to
reflect those in the commercial mixtures,
except in sludge. Hale et al. (2002) has recently
reported that PBDE concentrations in sewage
sludge in the United States are as high as
33 mg/kg and reflect the congener makeup
found in polyurethane foam. In contrast, point
sources releasing DBDE have resulted in sedi-
ment with concentrations as high as 5 mg/kg.
The lower brominated congeners (four to
seven bromines) are more bioaccumulative and
persistent, with bioconcentration factors
> 5,000 (de Wit 2002). This is reflected by
increasing concentrations in animals higher in
the food web: concentrations in invertebrates
are lower than those in fish, which are much
lower than those in marine mammals (Alaee
et al. 2002; Boon et al. 2002).

PBDE congener composition varies in dif-
ferent biologic specimens. Rice et al. (2002)
have shown that fish from two different sites in
the United States have distinct congener pat-
terns, which may reflect their nearness to
sources. In bass collected from the Detroit
River, BDE 47 accounted for 76% of the total;
in other cases, BDE 47 was as low as 17%.
Although there was some variation among sam-
ples, the amounts of BDEs 99, 100, 153, and
154 were approximately equal. In carp collected
in the Des Plaines River downstream of a facil-
ity using OBDE, there were large amounts of
BDE 181 and BDE 183, as well as the unique
congener, BDE 190 (all hepta congeners). In
another fish study, Petreas et al. (2002)
reported that BDE 47 represented approxi-
mately 50% of the total in fish from northern
California, followed by approximately 30%
BDE 100, 10% each for BDEs 99 and 154,
and traces of BDE 153. Higher up the food
chain, in harbor seals from San Francisco
Bay, 75% of the PBDEs were BDE 47; the

remainder of the PBDEs were approximately
equally divided among BDEs 99, 100, 153,
and 154 (She et al. 2002). These various data
sets provide suggestive evidence for transforma-
tion of the commercial PBDE mixtures in
biota and in the environment.

Perhaps the most interesting point concern-
ing the breakdown of higher brominated PBDE
congeners is that the congener composition does
not create the same profile found in the com-
mercial PBDE mixtures, which argues against
the complete stability of these products. For
example, recent analysis of fish tissue by Rice et
al. (2002) revealed relatively high amounts of
two hepta-BDE congeners, 181 and 190, which
have not been detected as major components of
any commercial mixture. Whether these are due
to debromination of BDE 209, as suggested by
the studies involving exposure of trout to a com-
mercial DBDE mixture (Kierkegaard et al.
1999), remains to be determined.

The lack of consistency between congener
patterns in the environment and human tis-
sues and commercial products is a reflection of
both the physical and chemical properties of
this class of chemicals, resulting in differences
in environmental fate and transport as well as
metabolic differences. Although all of the
PBDE:s have low solubility (< 1 pg/kg) and
high K, values (> 5), the lower congeners
have substantially higher vapor pressures than
do the highly brominated compounds.
Therefore, BDE 47, which has four bromine
atoms, is usually found at highest concentra-
tion in air samples. BDE 47 is followed by
BDE 99, which is more prevalent in commer-
cial pentaBDE mixtures. BDE 100, a minor
constituent of commercial pentaBDE, is
found at higher concentrations in air than are
the more common HxBDEs, 153 and 154.
The major components of OBDE and DBDE
(i.e., the highly brominated congeners) are
found at much lower concentrations because
of extremely limited volatility. However,
PBDEs have been shown to undergo long-
range transport, evidenced by the increasing
levels of several PBDE congeners in Canadian
Arctic ringed seals (Ikonomou et al. 2002a).

All of the congeners of concern are persis-
tent, with half-lives in air, water, and soil or
sediment > 2 days, 2 months, and 6 months,
respectively. Because of differences in bioaccu-
mulation and persistence, the congener patterns
in biota are different from the commercial
products. Typically, levels of BDE 47 exceed
those of BDEs 99 and 100, unless samples are
taken from near potential source of environ-
mental exposure, such as a manufacturing facil-
ity (Sjodin et al. 1999). This trend is in contrast
to the commercial pentaBDE mixture, in
which BDE 99 is the major congener. There
are several potential sources of exposure in addi-
tion to the manufacture of these chemicals, pri-
marily through the diet, but also during the
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application of PBDE: to textiles as well as
volatilization and leaching during use. Bocio
et al. (2003) recently analyzed PBDE: in food-
stuffs from Spain, reporting that the dietary
intake of PBDEs for an adult male was
97 ng/day and that the majority of exposure
was from the lower brominated congeners (tetra
and penta congeners) found in oils, fats, fish,
shellfish, meat, and eggs. At this time, a large-
scale study assessing dietary exposure in the
United States is unavailable. In addition, stud-
ies from Hale et al. (2002) indicated particulate
losses over use, and disposal may serve as an
ongoing reservoir of environmental exposures.

Limited evaluations of the ecologic effects
of PBDEs have been conducted. In general, the
lower brominated mixtures are more toxic than
are the higher congeners. PentaBDE is more
toxic than OBDE, whereas DBDE is essentially
nontoxic to invertebrates. Recent studies have
shown that the LC(EC)s values in crustaceans
are below 1 mg/L for BDEs 27, 47, 99, and
100, which classifies these chemicals as very
toxic to aquatic organisms (Wollenberger et al.
2002). Data on PBDE:s in fish are limited to a
handful of studies. In rainbow trout fed
BDE 47 or BDE 99 for 6 and 22 days, ethoxy-
resorufin O-deethylase (EROD) activity was
inhibited, as was glutathione reductase
(Tjarnlund et al. 1998). Stapleton et al. (2002)
were able to show that PBDEs accumulate in
carp; however, the congener pattern is different:
BDE 47 is still dominant, but it is followed by
BDE 154 and there is almost no BDE 99 bio-
accumulation. Despite the low risk of toxicity of
DBDE and OBDE to surface-water organisms
and top predators, there may still be concern for
wastewater, sediment, and soil organisms. In
addition, there may be lower brominated con-
geners in the commercial OBDE mixture, as
well as the potential for photolytic and/or anaer-
obic debromination and the formation of poly-
brominated dibenzo-p-dioxins and PBDFs.

Mammalian toxicity studies have been
conducted in both rats and mice. The most
extensive data set exists for DBDE, with
studies ranging from acute to chronic labora-
tory studies. The U.S. National Toxicology
Program (NTP) conducted 2-year feeding
studies with DBDE (NTP 1986) and showed
that high doses up to 50,000 ppm in the diet
(5,000 g/kg/day) resulted in neoplastic nod-
ules in the liver in both male and female rats;
nodules were also apparent in male rats given
a low dose (25,000 ppm). DBDE had similar
effects on male mice but did not have these
effects in female mice. Few effects other than
the low incidence of tumors were seen.

Little information exists for reproductive
effects. DE-71, a commercial penta mixture,
was tested under the Endocrine Disrupter
Screening Program according to the male and
female Tier 1 pubertal protocols to detect
thyroid active agents (Stoker et al. 2003). In
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male rats, there was a delay in reproductive
development evidenced by a delay in puberty
and a decrease in ventral prostate and seminal
vesicle weights at the high dose (60 mg/kg).
This was accompanied by decreases in T4 and
T; and an increase in TSH, as well as effects
on the liver, including increases in liver weight
and EROD, pentoxyresorufin O-deethylase
(PROD), and UDP-glucuronosyltransferase
(UDPGT) activity at doses of 30 and 60 mg/kg
(Stoker et al. 2003). These results suggest a
5-day LOEL of 30 mg/kg/day and a 31-day
LOEL of 3 mg/kg/day in male rats based on
decreases in Ty. In female rats, DE-71 caused a
delay in the onset of puberty (60 mg/kg),
decreases in T4 (30 mg/kg), increased liver size
(30 mg/kg), and induction of liver enzymes
(Laws et al. 2003). Similar results were found
by Lichtensteiger et al. (2003); the onset of
puberty was delayed in female offspring after
an 8-day exposure to BDE 99.

The greatest concern for the potential
health effects of PBDEs comes from the reports
of developmental neurotoxicity in mice. Several
studies by Eriksson and co-workers have
exposed mice neonatally to individual PBDE
congeners resulting in developmental neuro-
toxic effects (Eriksson et al. 2001b; Viberg et al.
2002, 2003). Using a paradigm that they had
developed for PCB developmental neurotoxic-
ity, they were able to define a critical window of
sensitivity [postnatal day (PND) 10] for PBDE
exposure in neonatal mice, which also coincides
with the period of rapid brain growth (Eriksson
et al. 2002b). In this series of studies, several
PBDE congeners were examined; however, the
majority of the work focused on BDE 99.
BDE 99 has been shown to impair spontaneous
motor behavior, alter cholinergic transmitter
susceptibility, and disrupt habituation capabil-
ity (Viberg et al. 2002). Male NMRI mice
exposed to BDE 99 and C57 BL6/] male and
female mice exposed to BDEs 47, 99, 153, and
209 on PND 10 showed neurobehavioral alter-
ations at doses as low as 0.4 mg/kg (Eriksson
et al. 2001b, 2001c, 2002b; Viberg et al. 2002,
2003). In addition, results of some studies have
shown that PBDE-treated animals exhibited a
nonhabituating behavior profile similar to mice
neonatally exposed to PCBs (Eriksson 1998;
Eriksson and Fredriksson 1996). These deficits
in learning and memory are observed in adult-
hood, and the effects worsen with age. This
well-known series of studies produced very
interesting results; however, they have recently
been criticized for the lack of appropriate statis-
tical analysis.

More recently, Branchi et al. (2002) exam-
ined the effects of perinatal BDE 99 exposure
on CD-1 Swiss female mice using a different
exposure paradigm and compared the results
with concurrent studies conducted with the
complex PCB mixture Aroclor 1254 (A1254).
BDE 99 (0.6, 6, 30 mg/kg/day) or A1254
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(6 mg/kg/day) was administered daily from
GD 6 through PND 21. The mid-dose of
BDE 99 reduced the number of pups per litter,
and the high dose caused a delay in sensori-
motor development. At adulthood, the A1254-
treated animals were hyperactive, whereas all
BDE 99-treated groups tend to be hypoactive,
demonstrating that behavioral alterations can
be different between PBDEs and PCBs.
Neurotoxicology studies in rats with the com-
mercial mixtures are also under way. Thus far, it
has been shown that developmental exposure to
DE-71 induces hepatic enzymes and hypothy-
roxinemia in both dams and offspring and alters
some aspects of neurobehavioral development
(Taylor et al. 2003). However, habituation of
motor activity in rats was not altered after peri-
natal exposure to DE-71 (MacPhail et al. 2003).

The mechanisms for these behavioral and
cognitive effects are not known. Some research
has suggested that the observed neurotoxic
developmental effects in mice may be associated
with alterations in cholinergic receptors (Viberg
etal. 2002). Other studies have investigated cell
signaling involved in synaptic plasticity because
these pathways have been shown to be affected
by PCBs by stimulating the release of
[*H]arachidonic acid. Kodavanti and Derr-
Yellin (2002) used cultured rat cerebellar gran-
ule neurons to investigate the effect of DE-71
(a penta mixture) and DE-79 (an octa mixture)
on arachidonic acid release. Neurons exposed to
the pentaBDE mixture, but not the OBDE
mixture, shown alterations in arachidonic acid
release due to activation of phospholipase A,,
which is similar to the effects observed with
PCBs. Another group examined the effect of
several PBDEs on cell death and free radical
formation in cerebellar granule cells and found
that DE-71 was more toxic than octa and deca
congeners in inducing cell death (Reistad et al.
2002). Calcium homeostasis in neurons has
also been shown to be disrupted by PBDEs
(Wiegand et al. 2001). Such neurochemical
changes in adults have been correlated with
alterations in both behavior and cognition.

Yet another possibility involves the key
role of thyroid hormones in the development
of the brain. It is well known and documented
that small decrements in maternal and fetal
thyroid homeostasis cause neurologic impair-
ments, including small decreases in the IQ of
offspring (Haddow et al. 1999; Morreale
2001). Multiple studies have demonstrated
that PBDEs can perturb the thyroid system in
several experimental animal models, as well as
in some in vitro test systems (Hallgren et al.
2001; Meerts et al. 2000; Zhou et al. 2002).
Two theories exist to explain the mechanism by
which PBDE:s alter thyroid hormone home-
ostasis, both of which focus on decreases in Tj.
Some research suggests that PBDEs cause
enhanced excretion of Ty, whereas other
research indicates that PBDEs may interfere

with the thyroid hormone transport system by
competitively binding with Ty, which prevents
T, from binding with TTR.

Using commercial PBDE mixtures, Zhou
et al. (2001) exposed weanling rats to DE-71,
DE-79, and DE-83R at doses ranging from
0.3 to 300 mg/kg/day. After a 4-day expo-
sure, total serum T4 was decreased up to 80%
for DE-71 and 70% for DE-79 at the highest
dose. Developmental exposure (GD 6-PND
21) also dropped Ty levels in the pups as well
as in the dams (Zhou et al. 2002). The
decrease in T4 was associated with an induc-
tion of UDPGT, the key phase II metaboliz-
ing enzyme involved in the conjugation of T4.
Thus, the increased metabolism of T4 results
in enhanced excretion and thus a drop in the
circulating levels. These results are consistent
with studies from other laboratories demon-
strating that exposure to specific congeners,
such as BDEs 47 and 99, results in a decrease
in serum T4 in both rats (Hakk et al. 2002)
and mice (Orn and Klasson-Wehler 1998).

The second mechanism suggested for the
effects on T4 involves competitive binding to
TTR, a key protein involved in transport of
T through the blood and into developing tis-
sues. One 77 vitro study showed that PBDEs,
as parent compounds, do not compete with
T,4~TTR binding and that only hydroxy
metabolites of the PBDE:s tested displaced T4
from TTR (Meerts et al. 2000). For example,
BDE 47 did not bind TTR iz vitro, but meta-
bolic conversion with CYP2B-induced micro-
somes gave rise to metabolites that competed
with T4. These experimental observations have
been supported by the results of molecular
modeling studies with PCBs (Chauhan et al.
2000). Whether the role of TTR in thyroid
homeostasis is as important in humans as has
been suggested from rodent studies is still
unclear; although thyroid-binding globulin
is the prominent transporter, TTR is essen-
tial to thyroid hormone transport to the
developing fetus.

PBDE:s have also been suggested to have
other endocrine-disrupting effects. Using an
in vitro model, Kester et al. (2002) demon-
strated that hydroxy-PBDEs can inhibit estro-
gen sulfotransferase, leading to an apparent
estrogenic effect. Whether PBDEs have any
estrogenic activity iz vivo has yet to be exam-
ined. In addition, some PBDE congeners,
which are not environmentally relevant, have
low affinity for the aryl hydrocarbon (Ah)
(dioxin) receptor but are unable to induce
dioxin response element binding (Chen et al.
2001). Zhou et al. (2002) found that repeated
exposure of rats to DE-71, a commercial penta
mixture, resulted in induction of EROD activ-
ity, a classic response to Ah receptor activation.

There have been only limited studies of the
toxicokinetics of PBDEs. Because of high K,
values, the PBDE:s are expected to distribute
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into the fat. However, data indicate that the
concentrations of BDE 47 are greater than those
of BDE 99 in adipose tissue, and these are much
greater than those of BDE 209 (Choi et al.
2003; Covaci et al. 2002; Meironyte et al.
2001). Part of this is due to the relative absorp-
tion and persistence of these compounds, but
part of this phenomenon may also be due to the
fact that BDE 209, the fully brominated com-
pound, is so large that it has difficulty moving at
all. A similar situation has been observed with
octachlorodibenzo-p-dioxin, the fully chlori-
nated dioxin (Birnbaum and Couture 1988).
Data are very limited in the scientific litera-
ture comparing uptake from oral, pulmonary,
and dermal systems after PBDE exposure. By
analogy to other persistent organic pollutants
(POPs), it is likely that relative absorption may
decrease at high concentrations; that the higher
the degree of bromination, the poorer the
absorption; that oral absorption will be similar
to pulmonary absorption; and that dermal
absorption will be quite limited. DBDE has
historically been shown to be poorly absorbed
after either oral or dermal exposure (Hughes
et al. 2001; N'TP 1986). However, recent stud-
ies in the rat have shown that DBDE can be
absorbed (> 10% of the dose) orally and that
highest concentrations are found in the plasma
and highly perfused tissues (Morck et al. 2003).
This group has also shown that approximately
10% of the dose was eliminated in the bile as
hydroxy/methoxy metabolites with five to
seven bromine atoms. In another recent study
in rats, DBDE was readily absorbed from the
gut with a bioavailability of approximately
26% (Morck et al. 2003). This research has
also shown that hydroxylated octa- and nona-
BDEs are the major phenolic metabolites and
that DBDE follows a two-compartment elimi-
nation curve with an initial plasma half-life of
2 hr and a terminal half-life of 2.5 days in rats.
In a toxicokinetic study in male rats, it
was shown that BDE 99 appears to be well
absorbed (> 50%) (Hakk et al. 2002).
Lipophilic tissues were the preferred sites for
disposition, with highest tissue concentrations
in adipose, adrenals, gastrointestinal tract, and
skin. The metabolism of BDE 47 has also
been studied in the rat and mouse at a single
oral dose (Orn and Klasson-Wehler 1998).
The distribution and excretion were surpris-
ingly different between rats and mice: 14 and
20% of the compound was excreted in the
feces, and < 0.5 and 33% via the urine, respec-
tively. This suggests that mice may have a dif-
ferent metabolic capability for these chemicals
compared with the rat. Of the remaining dose,
high concentrations were found in adipose,
followed by liver, lung, kidney, and brain in
both species. Although most of the chemical
found was parent compound, small amounts
of hydroxylated metabolites were identified in
the feces and tissues. Kinetic studies in pike

have also found that BDE 47 is readily
absorbed, reaching an uptake rate of 70 ng/g
lipid/day (Stapleton et al. 2002). There is
clearly a need to further investigate the toxico-
kinetic parameters of PBDEs.

Given that the PBDEs can be absorbed
and metabolized, at least to some extent, and
given the increasing production and use of
these chemicals in North America, attention to
the status of human is rapidly escalating. In
Sweden, a human-milk-monitoring program
has been in effect since the 1970s. When the
PBDEs were first measured early in the 1990s,
it became clear that the concentrations of these
chemicals in human breast milk had been
rapidly increasing over the past two decades
(Meironyte et al. 1999). This trend peaked in
1997, after which levels began to decline in
Sweden. Whether this was because of the vol-
untary ban on the production and use of penta
congeners in Europe, which began in the early
to mid 1990s, is not clear. In contrast, limited
data from North America not only indicate
that the concentrations of PBDEs have not
peaked out in the Western Hemisphere but
also that they are much higher than those ever
reached in Europe. This observation was first
highlighted by a comparison of the results of
analysis of pooled samples from New York
State; Austin, Texas; and Denver, Colorado
(Betts 2002). Contemporary human milk sam-
ples from Sweden, Japan, Canada, and the
United States were compared, resulting in
large differences between Swedish and
Japanese median levels (3.2 and 1.4 ng/g lipid,
respectively) and Canadian and U.S. medians
(25 and 41 ng/g lipid, respectively) (Betts
2002; Ryan and Patry 2002; Ryan et al. 2002).
These investigators also compared the sum of
seven congeners (28, 47, 99, 100, 153, 154,
and 183) in individual human milk samples
from Canada in 1992 and 2002 and observed
that the median level had increased from 3.0
to 25 ng/kg lipid, with means growing from
15 to 64 ng/kg lipid over a 10-year period
(Ryan et al. 2002). Although all of the con-
geners examined appeared to be increasing,
the increase in BDE 47 was the most dra-
matic. Whether this is a product of debromi-
nation of more highly brominated PBDEs or
reflects its greater persistence is not yet clear.

A variety of human samples from
California have also been examined recently by
Petreas and co-workers (Petreas et al. 2002,
2003; She et al. 2002). The mean concentra-
tion of BDE 47 measured in stored serum
from women in California in the 1960s was
approximately 2 ng/g lipid, compared with
approximately 50 ng/g lipid in the serum of
Laotian women living in California in the
1990s (Petreas et al. 2003). This value was
slightly higher than measurements of actual
adipose tissue levels in women born in the
United States and living in California in the
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same time period. These results are consistent
with Canadian tissue levels, indicating that
exposure to PBDE:s is resulting in much higher
body burdens in North America than in
Europe and Asia. This is likely because of the
continued North American production and
use of the penta formulation, which was vol-
untarily banned in other countries. More
recently, Schecter et al. (2003) measured
PBDEs in human milk from Texas in 2002,
finding total PBDE concentrations up to
419 ppb, with a median concentration of
34 ppb. Specifically, BDE 47 had a median
concentration of 18 ppb, followed by BDE 99,
with a median value of 6 ppb. The increasing
time trend for PBDEs in human samples is
paralleled by data from Californian harbor
seals demonstrating a dramatic increase from
the 1980s to the 21st century (She et al. 2000,
2002). It is important to note that although
the concentrations from humans have been
increasing exponentially, human levels are still
much lower than the concentrations found in
fish or many marine mammals.

Some investigators have examined the con-
gener composition of the human samples from
California and noted that the profile is very dif-
ferent from any of the commercial mixtures.
For example, the mass ratio of BDE 99 to
BDE 47 is approximately 2:1 in the commercial
penta mixture, but in the human samples there
is approximately 2.5 times as much BDE 47 as
BDE 99 (Mazdai et al. 2003; Petreas et al.
2003). BDE 100 is a small contributor in the
commercial mixture, whereas in human samples
the amounts of BDE 100 and BDE 99 are
approximately equal. Likewise, although there is
more BDE 153 than BDE 154 in the commer-
cial penta mixture, these are found in essentially
equal amounts in human tissues. Congener pro-
files in wildlife vary among species but generally
mimic that found in human tissues. In some
fish species, the patterns much more closely
resemble commercial mixtures, whereas in oth-
ers there are major differences. In ringed seals
from the coast of British Columbia, for exam-
ple, almost no BDE 99 was detectable, indicat-
ing that these animals likely have the ability to
metabolize and eliminate this congener
(Ikonomou et al. 2002b).

It is also important to note that levels of
PBDEs are not correlated with the levels of
PCBs. In most samples today, the concentra-
tions of PCBs are still greater than those of the
PBDEs. However, this may be changing
because PBDE:s are still in production. The lack
of correlation of the two classes of chemicals
indicates that they are coming from different
sources and/or that there are differences in time
sequence of exposure. The environmental and
human levels of PCBs are decreasing in most of
the world; in contrast, the levels of PBDEs
appear to be increasing, at least in North
America. The deca formulation, which is the
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major PBDE product, is resulting in high con-
centrations in sediment and sludge; however,
the environmental fate and potential for trans-
port remain to be determined. In summary, it
is clear that lower brominated congeners are
moving in the environment and human tissue;
whether the levels in wildlife and people are
high enough to result in any effects is unclear.

Conclusions

The BFRs represent major industrial chemicals
whose use has increased dramatically over the
past few decades. They are produced to pre-
vent fires and thus can have a direct and obvi-
ous benefit. However, concerns are being
raised because of their persistence, bioaccumu-
lation, and potential for toxicity, both in ani-
mals and in humans. Production and use
patterns are different in various parts of the
world. There is clearly a need for more system-
atic environmental and human monitoring to
understand how and where these chemicals are
being released into the environment, and what
is happening to them once they enter the envi-
ronment. What fate and transport processes are
involved in their environmental movement?
Are the commercial products breaking down in
the environment or in biota? And if they are
degrading, what are the resultant products?
How are all of these chemicals getting into
people? Is food the major pathway, as is true
for many other POPs, or are there other poten-
tial sources? Once we understand what the
exposure levels are in both people and wildlife,
what should be our level of concern? Our toxi-
cology database is inadequate to truly under-
stand the risk. Many of the studies that do exist
involve the commercial mixtures, which do not
represent human exposure. We need studies
that focus on the congeners, and potentially
their metabolites and/or breakdown products,
present in people and wildlife in order to
understand the risk from exposure to BFRs.
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In the Israeli reality, the Law’s implementation becomes much more complicated, since e-waste
regularly flows into Area C and Palestinian Authority territory (Areas A and B) in the West Bank,
mostly to three South Hebron Hills villages — Beit Awwa, Deir Samet, and Idhna. In those villages,
e-waste is treated in dozens of small businesses, by disassembly and separation of valuable
components such as copper, aluminum, and iron — often by burning, which creates environmental
hazards such as gasses released into the air (coolants, mercury from fluorescent light bulbs, etc.), or
effluents polluting the ground (oils, metals, and other harmful chemicals).* This results in polluted
land areas in Palestinian Authority territory, which endangers groundwater reservoirs, as well as air
and ground pollution due to the constant fires, which affects residents on both sides of the Green
Line. It is worth noting here that non-environmental disassembly of e-waste also creates
environmental hazards which are not immediately obvious (smell/sight), for example the emission
of CFC gasses, which deplete the ozone layer, from refrigeration appliances. In such
circumstances, the success of the Law’s implementation efforts depends on the exceptional geo-
political state of affairs, both due to the pragmatic difficulty of stopping e-waste flow across the
Green Line and the difficulty of enforcing or regulating activities there, due to the different
applicable legal systems (particularly in Areas A and B, which are under Palestinian Authority
rule), as well as due to sensitive political and security issues.

In January 2014, the MoEP accredited two bodies (ACBs): M.A.I Recycling of Electronic Waste
and Batteries** and Ecommunity - Social Corporation for the Recycling of Electronic Waste, Ltd.#¢

Ecommunity’s shareholders are Ecology for Protected Community, a privately- owned company
which employs people with disabilities in e-waste management, and the international organization
ERP, (established by a consortium of large electronics manufacturers such Electrolux, Sony, HP,
and P&G in 2002), which operates similar e-waste management bodies in many European countries.
The MAI corporation was established by a number of Israeli entrepreneurs, and two of them act as
its managers.

Since their establishment, these two ACBs have contracted with the various stakeholders in the e-
waste market in order to fulfill their duties. In accordance with the MoEP’s work plan, they have
contracted with producers and importers who together represent about 70% of the Israeli market.+
These contracts constitute the financial basis for the e-waste collection and management activities
in the formal sector. For example, members of MAI and E-community include importers and large
corporations such as Electra and Tadiran (MAI), Newpan and Bezeq (Ecommunity). 4849

44 Feasibility study report, EU funded project, Akram Amro and Hadeel Tamimi, GLSHD, 2016

45 http: //www.mai.org.il/english/

46 http: //www.ecommunity-erp.co.ilzens

47 http: //7www.plans.gov.il/pdf2017/files/assets/basic-html/page-153.html

48 List of manufacturers and importers which has contracts with MAI, from MATI's website (Hebrew only)

49 http: //www.ecommunity-erp.co.ilzhe/manufacturers-and-importers/agreement-manufacturers-importers-list
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