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Future Challenges for Risk-Based Management of 135
Environmental Hazardous Substances in Children’s Products

Jungkon Kim, Jung—Kwan Seo*, Taksoo Kim, Gun—Ho Park"

National Institute of Environmental Research, Incheon, Korea
Y nstitute of Environmental Protection and Safety, NeoEnBiz Co., Seoul, Korea

Abstract

As concerns have been raised about health effects of children's products containing hazardous chemicals on
children, the Korea Ministry of Environment announced 135 environmental hazardous substances in children’s
products (EHSCP) which were subject to risk assessment. Therefore, it is necessary to identify the current status of
EHSCP for management due to their various exposure routes and types. In this study, we investigated the exposure
assessment of EHSCP as well as relevant policies implemented in domestic and foreign countries. Domestic and
foreign cases of detection of EHSCP were reviewed in the literature and websites of related agencies. Due to the lack
of reference values for child-specific toxicity of EHSCP, those for adults and regulatory status of EHSCP were also
investigated and reviewed with literature. The related agencies of foreign countries provided 13 child-specific
reference doses (RfDs), 76 RfDs, and 42 reference concentrations as toxicity reference values of the EHSCP. Among
substances investigated in the studies to assess exposure of hazardous substances in children’s products by the Korea
Ministry of Environment, 23 substances were included in 135 EHSCP. The same studies identified 9 substances which
were excluded from the 135 EHSCP. For regulatory status for hazardous substances in children’s products, 44
substances (32.6 %) and 84 substances (62.2 %) of 135 EHSCP were under regulation in Korea and foreign countries,
respectively. In the present study, we found that alist of 135 EHSCP should be revised to ensure children’s safety.
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7he ofglo] 8 W Ageof EAfek= feflacles
QIgk ofglo] 7t ms7t AkelAl= th=doll wek =
79 Fejejjo] 2 @ 4o] Al7|=lolgtrk(dung, 2009).
olo]] we}, A F= ARl oJASto] ofglolrt 5
2 ARESIAY HEshe A 8 ol e
oflole] 7ol FFE & 4 Gl= FAFHUA 135
2S5 AA - 1A SFFtHMinistry of Environment,
2009). &k 5 1| ojzlo} 8% 9UR ALEA
o 5ol Tt e 2)Astol BRI 135% &
ollde Wket At 71ES Zuet DNOP(-n-
octylphthalate) 2! DINP (di-isononylphthalate) 2} ‘-5
siefetaEdue oA Fge ARkl Q= TBT
(tributyltin compounds) 2! nonylphenol & 42 A%
aff ofdol 8- E2kaE, ZA), Y= AREol A8 AlRtst
STHMinistry of Environment, 2012).

9]0 49, ofIolgE AGOR Qg AR
HAEE7] 18 FFAAL Aol el 215491 |
Aol g5t ik tEA R, o) Hyl
AJo]] 3t 2221 EU Directive 87/378/EECO| %= of
2 7R3 9i9) ol ofglole] ek % 717 Siele
A o= o] Aol EA1E 4 S skl
Qlal, E3|, antimony, arsenic, barium, cadmium,
chromium, lead, mercury, selenium 5 87 £2<59]
Ay S AlRbsta Stk k= goloAl=
TR0 A7 AR B E Slste] 24,
HIE, ZTRiEolA FHLSHA AMSER=  lead,
pentachl orophenol, medium-chain chlorinated paraffins,
perfluorinated compound 4714] sshE21e FA81aL
Uk dmi=9] lead 9 lead RHF- AlRES A=, 90, T
ol Aol 3 ol A= lead W mercury ©] LRHAIE
A AR ARE W SR ARt Qi) S1] 28 3, ©]
5 WA 1Al T2 ARSI Qs BRI} 9
f3NQIALe] B0 Az AR Ph=rh= Holck.

olefgt ofRlolE AN T BARET Bl
ol SRS oA Algshs ofgiol8ol B
IRt Tt oM = 2k 4= k. ol S0, vl
SR sH Fulo|xeA oflo] Azl Szt Gl
18F2] sfshade] tisf ofdo] 7ol thet =443} =
Z37}4(TEACH, Toxicity and Exposure Assessment
for Children's Health)(US Environmental Protection
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Agency, 2014a)E AlEskaL =t o] SLollA] AlEs
1 Q)= 1859 E3 = dichlorvos, diethyltoluamide,
manganese, nitrates, nitrites, 2,4-dichlorophenoxyacetic
acid, 52 632 =i SE -8l QIAF 13530 et
A =tk E HE ARIR Vs EEEHA=
2000 57 spskEd it yhisto] ofgloloflA
AT 4= 9l A 1% QJele diEEol ol 4
e ARE AFEES Sl ofzlo] SEkER A
7} =2 J3)(VCCEP; Voluntary Children's Chemical
Evauation Program)-2 H3£3}1%31(US Environmental
Protection Agency, 2014b), 354 FHFsk=
S} Ao 2 sekEd 235 ek 17 9,
wE AR 9 Rt ARS A Ak
VCCEPo|A A=Al Q= 23%2] 22 5 a-pinene,
acetone, decabromadiphenyl ether, decane, m-dichloro
benzene, m-xylene, p-dichlorobenzene, p-dioxane,
n-dodecane, o-xylene, octabromodiphenyl ether,
pentabromodiphenyl ether, undecane, vinylidene
chloride, 5] 14% SA] =1 T7g-RalQ1A} 1355
LA =t
sUolx= 20077 E HR FEr ofdol g
i 2Pl et sl dH7E AR A E AR
L, 20099ell= a7 AAl 59 tidol Eh=
offlol 8% ks ERSlAF 13555 1AsH
= & A=A 7]Hko] FREEn) Qlok e AR o™l
ol-goll ARgol e =E2 RS 135%
2 DNOP, DINP, TBT, nonylphenol 5 & 4%0| &
HshH o= QoA fAlEE EEE Blud u =
] o]l AA] ot Heh gt HEZF 91Tk =
qh ofglol8F o eHERAlIA 135% 52 =9
ool 8 AME 1Al =2 ARt 22 T Y 5 2t
ShaL QIA] grot olof] tigh xdgo] WEA] F asietar of
AXIE
2 At fleidoll ZASE ool 8 Sks &
Z8RraliIAL 13552 el flel s dsfior & Aol
SIQIA] Zestr] ffaf ai=I UL o5 flal, 2HE
Helatel = 2 QIei/ 387 ARt Aol Thet Ak=
= =l - & w71 gl A3t Rsto] w4
STk
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2.1 SAFMARLS| HEA ZA L £E ALIZR TH

offlo|- 8 5 o 7heRt e fRldIAe] AEAR
2 27 s, ) - 9] 2ujRpeiAlR) 717124
Agsle ARg 2RI B 2408 A2
ulgro 2 ofglolgEe] et LB A|Le] 08 wolste
o} Al e RS FebAnety AR Al
“ollol 2| B aslela BelE Siet Sl Bt
AR ol Al S 28-Skt National
Institute of Environmental Research, 2009b). % ¢
of| A= ofglolg=Zol| o7t oAl eEs WAV A5
(Mouthing), AF(Ingestion), £ o=z 747
(Hand to mouth), 3FIAIEZ S<l(Inhaation via
evaporation), 'HA] S-%)(Inhalation via dust) 12|37 A
9] 1|5 HZ(Derma contact) 07 JLESITE E5L
LeE3A Yol TE =E3W e 7hsdol weh w
(0), ZXH4) T12]3L BuKgh (x) 0.2 713kt

2.2 SBRaHAURY SYHUX| sHILI Ml ZA
o

. 0
sHEfraligIRol] thsf offlo] =/AdR-IAE <] Tl
AL =77 el A 2ARSEL oW, ofdo]o] gt Ak
7k REslo] 4l tho R 3 ARE Bl sl
AXIBRACE a3k, ofRlolgE Ao <Iak SR
QA Slallg 7L Al FeskATlsl o)A syt
ojglo] 85 W SE-57tol thet faliQIxf i A}
Zoe g0 HEslk

2.3 I 9| O2U0IEE & SARSHUXL 22| MEf ZAL

ofglo}-gEol e eHEsliRIAl 13552 A
B 2ALE Silol el A9 FYHY R BB
EH(MTIE, 2013)2} fafistelzd He|i(Ministry
of Environment, 2013)o]|A] &ut 1A Estof tisf =
Apstck. T1ela ekl G5, vl A 52 %
Ao i Srjolq o] Welgae ARkt
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3.1 OfZOIRE 5 BASHANY 24 - o HE A
U LE A2
ofelo] gEo| | 1% Al A A, 5

& AL TR, AR, a"ER, ool
o5, ofglold MR, ofdlold =oviE FoilA
el AEE e (Table 1). AEd =4
ofdo] FHFfSAt 135F0f EEe =F
antimony, barium, cadmium, chromium, DEHP
(di-2-ethylhexyl phthalate), DBP (dibutyl phthaate),
DINP, formaldehyde, lead, p-chloroaniline 5 & 10%
oflth. oftlo] g2 =9 k=F AlE AR A,
olRlo}g HAA ], ool g Al BHE-E, ekt &
oMg A, ofFo] E SolH TR A
ZHUH(Table 2). H=% =4 5 2R304 135
20| Z3el= EZS aniline, antimony, arsenic,
barium, cadmium, chromium, cyclohexanone, DEHP,
formadehyde, isophorone, lead, mercury, p-
chloroaniline, p-xylene, phenol, selenium, toluene,
DINP, styrene, 2-ethoxyethanol 2 & 20%(' 0.2 A
F)olich Felfle] B¢, Bfalelat 13550 &
sl oke 2250 kR om BAE)E 42
ok FAISoF 3 A o]5 BfsME o] BT fafet A
offut ofzlololA fef WS Ad DIBP
(diisobutyl phthalate)(Lyche et a., 2009) 53 2
Edo] ofglo gl HEESITh= Holtk olgt
DIBP7} 1783l 914} 135F0f| 323 A] Qh=ths AMY
= ARAL 500 iRt At Basits Zke
AJAFSIAL Lk

oflo]7} ofglol 85 ARSHHA] el qlAtll
LEEE TR AV eE HAUY R, S Yo
TP 1A tAlEe] mRAE )l Ale® YERth
(Table 1, 2). =¢] =ZAl oA = 7 SR8V,
A 7P 2 AN ok AtRolA A
QAT 4 717 o]9ol] 37149 R B 02 7]
e Fdah WAl ER00) 22 2AREI Sy
Brhe] B 5L wEeF Agoln, ol et 8
ol o}l wZAL Wasih B el Bl 7
8 wBAEeQ] WA eI &L Qo s
b -& ofolol AT ez Sol2el Alutel 9. #
uk ozt ofglole] el kol 7lojwrt 2 W%
o]t{Cohen Hubal et al., 2000). Z|L71A] =FHjollA] of
o] w2ARE YAlsly] St A7k WElo] ghont
(National Institute of Environmental Research, 2007,
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Table 1. Hazardous chemicasin children’ s products and exposure scenarios (domestic cases)

Children’s products Detected cherpicals* Exposure scenarios'
(concentration) M | HM IVE IvD DC

Sign pen, highlighter ¢ Formaldehyde (124 ppm) A x O A x O a
- 10zt i EEEEEE
Glue ¢ Formaldehyde x x A O x A b
Stationery pencil case o | ead A x O A x O b
Colored pencil ® Cadmium (163 ppm) O x O x x 0O 0
. e |_ead (30,838 ppm) O x O Ao x 0O o0

Paperclip -
® Chromium (8,182 ppm) O x O A x O ¢
Sticker ¢ Di-2-ethylhexyl phthalate (44-233%) O x O A x O ¢
Toy Timber toy o | ead O x O A A O d
L ead O x O A A O g
oY e Phthalate O x O A A O g
Crafts Suction plate e Di-2-ethylhexyl phthalate (17.1 %) O x O x x O ¢
Others Spoon and chopsticks, bag e Di-2-ethylhexyl phthalate (8.3~146%) O x O x x O ¢
Moist colors e Lead (4~40 ppm) A A O A x O f)
Clothing Underwear e p-chloroaniline O x O A x O 9
Cosmetics ol ead O x O x x O h
OGN o < 0 5 s 0
play met ® Barium (0.1~37.8 mg/kg) O x O Ao A O )
e Antimony (6.6~6.9 mg/kg) O x O Ao A O )
Accessory Necklace el ead O x O x x O J
Baby carrier ¢ Formaldehyde O x O O x O j

M: Mouthing; I: Ingestion; HM: Hand to mouth; IVE: Inhalation via evaporation; IvD: Inhaation via dust; DC: Dermal contact.
" All detected chemicals were included among 135 environmental hazardous substances.

' Exposure potency categorized by risk assessment guideline for management of hazardous substances in children’s products
(National Institute of Environmental Research, 2009b): O=high; A=middle; x =low

(K orea Consumer Agency, 2006); “(Kim et al., 2013; Korean Agency for Technology and Standards, 2009); ®(Consumer Affairs

Center, 2009b); “(Korea Consumer Agency, 2002); ®Digital Times, Hazardous substances in children’s products of E-mart; ?(Korea

Consumer Agency, 1999); ?(Korea Consumer Agency, 2009); "(Ministry of Food and Drug Safety, 2006); "(Consumer Affairs

Center, 2008); /(Consumer Affairs Center, 2009a)

2008, 20093, 2010), &2 910 2 7}A71= g9 thal|
A= AR B glom] A E=EAlrE T S,
AR 12|l ez AU @7 g A o]ofA] A8
7F Agtdoltt= #AREE Qtal QUtHKim et a.,
2014). wfzba] oflolgsEo] R fafiQltel] vt 9]
AVgH7IE =8| HleliAl= A AR5 of7olE o
Aoz A Telo] 2AS B3t AU 2

7Hro] Al

2 BARaQIRte SMETR|

g-g5)01x} 135% 0] Tat of2lo] AR A=
cadmium ¥ 1 3}3HE, heptachlor, chlordane,
deltamethrin, mercury ¥ 71 3}$Hs, antimony & ~1
3lslg, arsenic W 71 3}slE, pentachlorophenol, lead
4 7 3}3+E, atrazine, nickel 9 71 3}3HE,

wW
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Table 2. Hazardous chemicalsin children’ s products and exposure scenarios (foreign cases)

Children’s products Detected chqni cals Exposure scenarios Ref.
(concentration) M | HM IVE IvD DC
Cosmetic bag oLead' O x O x x O a
Accessory Sa?l:'kr:gce wristlet, eLead O x o A x @)
Sunglasses olead O x O x x e
e Chromium' (17.5 mg/kg) @) X @) X x O b
Shoes Sandal - 7
¢ Dimethylfumarate” (1.0 mg/kg) @) X @) X X O b
.t . + . + . +
L]
fvomi maowy oot a4 X O X % 0 9
. Isophoronef A X O x x O o
o Butylhydroxyl-tol uene’ A X O X x O o
¢ Cydl ohexanone’ A X O X x O 0o
o Phenol” A x 6) x x O o
Schqu bag, toy bag, e Toluene A x e} x x O 0
pencil case, eraser — 7
e Diisobutyl phthaate A x O x x O o
o Di-2-ethylhexyl phthalate’ A x O x x O o0
* 2-heptanone’ A x O x x O ¢
o tert-butyl acohol A x O x x O o
Stationery ® Methyl propi onate’ A X O x X O ¢
o p-Xylene' A x O x x 0O 0
* Aniline' O x O O x O d
e p- chl oroaniline’ O x o O x O d
o N-methylaniline’ O x O O x O d
o C.l. pigment red 3 O X O O X O d
Marker pen, glitter glue,  ® N,N-dimethyl acetamide’ @] x @] @] X O d
oil colors * Bis (2-ethylhexyl) adipate’ O x O 0o x O Jd
e p-anisidi ne’ @) x o O x O d
o 2- 2-ethoxyethanol" O x O O «x O d
o Citra* O x O O X O d
o 2-ethylhexyl acrylate’ O x O O x O d
e Di-2-ethylhexyl phthalate” (0.2 %) O x O x x O b)
Toy * Diisonony! phthalate” (153.5 %) O x O x x O g
e Di-2-ethylhexyl phthaate’ (34.0 %) O X O X X O e
oLead' O x O x 0 O a
- F
e Tol ut?he—z,4-d||socyanate ! o N o A 5 o
® 2 4-diisocyanato-1-methylbenzene
* 2-bromo-4,6-dinitro-benzenamine’ O x 0 & O 0O f
ina pi * 2-ethylhexanoic acid’ @) X O A& O O 1)
Baby product xgigpl oneny * Acetophenone’ O x O A O O f
* Hexabromocyclododecane’ O x O Aao O O f
¢ Hexaethylene glycol dimethyl ether’ O X o A @) o f)
* Styrene’ @) X o A O O 1)
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* 1,1,2,2-tetrachloroethane” O x O A& O O f
e Tetrapropylene glycol, monomethyl ether’ O X O A @) o f)
e Formal dehydef O x O 4o O O f)
Carrycot olead O x O x O O a
Bath product (body ® Di-2-ethylhexyl phthal ate’ X A o A X O 09
Cosmetics shampoo, body lotion, +
ect.), hair supply *DINP x A O A& x O g
Other Tents e Formal dehydef A x O Ao A O h

M=Mouthing; I=Ingestion; HM=Hand to mouth; IvE=Inhalation via evaporation; IvD=Inhalation via dust; DC=Dermal contact

" Exposure potency categorized by risk assessment guideline for management of hazardous substances in children’s products
(Nationa Institute of Environmental Research, 2009b): O=high; A=middle; x=low

" Substance included among 135 environmental hazardous substances

¥ Substance not included among 135 environmental hazardous substances

3(United States Consumer Product Safety Commission, 2014); ®(RAPEX, 2014); ?(Svendsen et &l., 2007); ®(Danish Environmental

Protection Agency, 2008); ¥(Fiala, 2005); "(Tenning et al., 2008); ?(Danish Environmental Protection Agency, 2007); "(Danish

Environmenta Protection Agency, 2004)

Table 3. Toxicity reference vaues of 135 environmental hazardous substances

Child-specific

Agency or database reference doses RfD RfC
US Environmental Protection Agency Integrated Risk Information System ) 51 21
(USEPA IRIS)
California Environmental Protection Agency - 7 (REL) 37 (REL)
World Health Organization Drinking Water & Air Quality (WHO-DW & WHO-AQ) - 24 2
US Environmental Protection Agency Hazardous Air Pollutants (EPA HAPS) - 39 21
US Environmental Protection Agency Health Advisories (EPA Has) - 47 -
European Food Safety Authority (EFSA) - 4 -
Joint FAO/WHO Expert Committee on Food Additives (JECFA) - 8 (TDI, ADI) -
Danish Environmental Protection Agency 2 - -
The Federd Ingtitute for Risk Assessment (BfR) 6 - -
Office of Environmental Health Hazard Assessment (California OEHHA) 7 - -
The Netherlands National Institute for Public Health and the Environment (RIVM) 1 - -
Sum (included overlapping data) 16 183 81
Sum (excluded overlapping data) 13 76 42
Substances which reference toxicity values are not existed* 50

RfD(C)=Reference dose (concentration); REL=Reference exposure level; (A)TDI=(acceptable) tolerable daily intake

"Carbamate compounds; Cobalt and it's compounds; Polybrominated diphenylethers, Benzo[a]pyrene; Propylene glycol; 4-Amino
azobenzene; p-(Dimethylamino)azobenzene; Tri-o-cresyl phosphate; 2,6-Dimethylaniline;  o-Anisiding;  2-Naphthylamine;
3,3-Dichlorobenzidine;  4-Aminodiphenyl;  o-Toluidine;  4-Methyl-1,3-benzenediaming;  2-Methyl-4-[(2-methyphenyl)azo]
benzenamine; 4,4-Oxybixbenzenamine;, Butane; 1,3,5-Trimethylbenzene; Diglyme; Triphenylphosphate; Tri(2-chloroethyl)
phosphate; Di-n-octyl phthalate; 3,3-Dimethyl benzidine; 2-Methoxy-5-methylbenzenamine; Tris(2,3-dibromopropyl)phosphate;
4.4-Thiodianiline; Aphoxide; C.l. basic violet 003; Hexachlorocyclohexane; 4-Methoxy-m-phenylenediamine; C.I. disperse orange
003; 4,4-Methylendi-o-toluidine;  Potassium  hydroxide; Sodium  hydroxide; C.Jl. Acid violet 049; Nitrofen
1,4,5,8- Tetraamino-9,10-anthracenedione; 1,2-Benxisothiazol-3(2H)-one; 2-Methyl-4-isothiazolin-3-one; C.l. Disperse yellow 003;
C.I. Disperse red 001; Asbestiform tac; tert-Butyl-4-hydroxyanisole; Nonylphenol; 5-Chloro-2-methyl-4-isothiazolin-3-one;
Diisodecyl phthalate; Diisononyl phthalate; Polybrominated biphenyls; 2-Methoxy-1-propy! acetate
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2-butoxyethanol, cyclohexanone 5 13%0] E3}3}c}
(Table 3). Z2efu}, BARRTA|7 4514 b 374
SR 50F0] o2tk weha], oftlol8Eoll e
SalIAte] SIBE 1S Slss o] 505 o
3 529 1A)7] e slojof sh= A 02 Lep),

3.3 0{Z0|BE &R7Is SATHAURIL SHHEL I Atz

FUFATIBI o)A 2007 E] 20104714] ofglo]
G {1 BT AefrAle} Qe Wt A
Aol ohsl) 2atet A, B4R 1355 St
= ZF<(lead, nickel, antimony, arsenic, barium,
cadmium, copper, zinc), VOCsTH{benzene, ethylbenzene,
styrene, toluene, xylene), phthalate(DBP, butyl benzyl
phthalate, DEHP, di-n-octyl phthaate, diisodecyl
phthalate, DINP), 1 €] hisphenol A, phenol 52| 23
Fo| ZAEE|LoM, BAGHUA} 13550 Zake|x) o
+ parabeni(benzyl acohol, butyl paraben, ethyl
paraben, isobutyl paraben, isopropyl paraben, methyl
paraben, propyl paraben), DEHA (di(2-ethylhexyl)
adipate), phenoxyethanol 5o] 7A&%%ItNationa
Ingtitute of Environmental Research, 2007, 2008,
20093, 2010). o= 2FE-H3liQIAL % SpetaEAS oet
oflo]-§0] flell=E B7Iet A} flsfet 2o W
A= {ISIEE SHAIEL oS dAtAlell o] H o
HolgFS AGRARE 7IHEe = A7 E Zlo] ofyEs
3ol 2A7E Qlek. R, Azl ofdolE-
Foll I 2RI Sl dol tiet Aee ==
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al7] ofgiry
3.4 2 - & O{ZO|EE &R ARNAX} 22| el
XA

SHARlRIAL 135 - UjollA] A=A Qs B4
< 86%(63.7 %)°]3em, o] F 44F0] ofglolgEoll
A ARgo] AlRkaA|EaL Qle(Table 4). 2H7 =R o
Al T8Il Sl offlol8F EHEREIA & 112%
(82.9 %) o= =8 7ol e t == gl
w3t Table 5). ey ofglolgszoll ST 7,
135% SollA] 845(62.2 %) to] Tt el A o= Lt
ERTh HERalQIAL 135% s HAlske Alo] ¢
= Hieh 2hshr] 913t Bl i 4= qlo A
AR B fleliM= e aldIRte] S5 Adst
g avt ek

AR = o] B ofdol el FEAEY U shkE
QFATEH(MTIE, 2013)3  Rafistsk=s H
(Ministry of Environment, 2013)¢f| 2]7|5}o] a|=)1r
oleTable 4). olof vial ele] ¢, ket ek 474
(EN 71)(European Commission, 2011), ojglo|g 3}
ZZo] QJ&EZ(Danish Environmental Protection
Agency, 2007)/AgAeHDanish Ministry of the
Environment, 2006), AHHSE)  fAl(United
Kingdom, 1999) £4 Zefie] 7k AR Solg
= FA(2H(US states of Cdifornia, 2008), oj#lo]-&
NelgzelAl Tl & fofEE(GoodGuide,
2014), lead 3 obs-& K & AT A

Table 4. Current state of regulation for the 135 environmental hazardous substancesin Korea

No. of relevant substances among No. of substances

Regulation law Category the 135 environmental hazardous ~ prohibited in children’s
substances (%) products (%)

Quality management and Safety certificate 29 (21.5) 7(5.2)

safety control of industrial Self-regulatory safety confirmation 50 (37.0) 43 (32.6)

products act” Safety and quality 29 (21.5) 6(4.)
Poisonous substances 59 (43.7)

Toxic chemicals control act” Restricted or prohibited substances 27 (20.0) 2(15)
Substances under observation 6(4.9)

Sum* 86 (63.7) 44.(32.6)

" Overlapping data were excluded.

A(MTIE, 2013); "(Ministry of Environment, 2013)
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Table 5. Current state of regulation for the 135 environmental hazardous substances in foreign countries

No. of relevant substances No. of substances
Country Laws among the 135 environmental prohibited in children’s
hazardous substances (%) products (%)
REACH? 30(22.2) 3(22)
U Safety of toys” 61 (45.1) 61 (45.1)
Directive 88/378/EECY 8(5.9) 8(5.9)
Directive 98/485/ECY 6 (4.4) 6 (4.4)
Product regulations” 8(5.9) -
Norway . : : )
Chemical regulation for construction products’ 2(15) 2(15
Statutory order on ban on import and sale of products 1(07) )
containing lead® )
Danish integrated product pol icyh) 16 (11.9) -
Denmark 4 avisory list to seif-classification of dangerous substances’ 2(L5) 2(L5)
Hazardous substances in cosmetic products for children” 3(22) 3(2.2)
Prohibited substances of children’s cosmetic? 5(3.7) 5(3.7)
UK Provi g on_s i Ir)] part |1 of the child support, pensions and social 8(59) 8(59
security bill
The law concerning examination and regulation of 37 (27.4) )
manufacture, etc. of chemical substances™ '
Act on control of household products containing harmful 15 (11.0) 5(37)
substances” ' '
Toxic substances control act” 5(3.7) -
Federal hazardous substances act” 6 (4.4) 3(2.2)
Consumer product safety act? 1(0.7) 1(0.7)
Consumer product safety improvement act” 7(5.2) 7(5.2)
USA Safe drinking water and toxic enforcement act? 10(7.4) 7(5.2)
Phthalates and bisphenol-A in children's products‘) 7(5.2) 7(5.2)
Haza.’dous Ll():heml cals prohibited in the personal care products 3(22) 3(22)
of children
Interim enforcement policy for children's metal jewelry
containing lead” 107 1©n
Canada  Hazardous products act” 13(9.6) 9(6.7)
Sum* 112 (82.9) 84 (62.2)

EU=European Union; UK=United Kingdom; USA=United States of America

" Overlapping data were excluded.

a)(European Commission, 2006); b)(European Commission, 2011); C)(European Commission, 1988); d)(European Commission, 1998);
9(Norwegian Climate and Pollution Agency, 2012a); ”(Norwegian Climate and Pollution Agency, 2012b); ®(Danish Ministry of the
Environment, 2007); "(Weidema et a., 2005); "(Danish Environmental Protection Agency, 2009); “(Danish Environmental
Protection Agency, 2007); k)(Danish Ministry of the Environment, 2006); I)(United Kingdom, 1999); m)(Ministry of International
Trade, 2009); "(Japan, 1973); ?(US Environmental Protection Agency, 1976); "(United States Consumer Product Safety
Commission, 1960); ®(United States Consumer Product Safety Commission, 1972); ”(United States Congress, 2008); 9(Office of
Environmenta Health Hazard Assessment, 1986); ‘)(US states of California, 2008); u)(GoodGuide, 2014) ; v)(Consumer Product
Safety Commision, 2005); ¥(Minister of Justice, 2013)
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