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Waste management 0:0
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Residue Recyclables
000 8O0
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GOOD HEALTH
AND WELL-BEING

12 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

Sound management of

chemicals and wastes to

minimize adverse impact
on human health

4

A&: SDG Toolkit, “A Nexus Approach for the SDGs Interlinkages between the Goals and Targets’,
p.4, AMY: 2020.4.30 vioE AR} ATLA.
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2) SDG Toolkit, “A Nexus Approach For The SDGs Interlinkages between the Goals and Targets”,
AL 2020.4.30.
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the use of services and related products which respond to basic needs and bring a better
quality of life while minimising the use of natural resources and toxic materials as well
as emissions of waste and pollutants over the lifecycle of the service or product so as

not to jeopardise the needs of future generations

A= EC(2012), p.250.
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Note. VOC - volatile organic compound; HEPA = high efficiency particulate air
AH&: Takaro et al.(2011), p.56.
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s
.I;{P(I) 8102

N
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o
®
"
D
w
N
o
N
o
w
=_O
N
o O S
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0pA

T
7
7
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QIIHE
27104 &
Ml
HEB

A& FIH2018), p.12.
(38 3-3) PVC Aol HISSE & DHA0IE UE AR
oI AFITAS L, o] ABHL YA SHL BeIAE 3} AFEC] LAHA
T Iz AGET et ol SETe TH F717
A AR3H 797} tiEEolY] dhEolch R 20169 6BREE KCAS AES AM87
of ShAat, olo] et Ql4e] W, W Fuf A QHAAel TR B 23S AN &

Qi T Al2E AAe] BAE dot et

AL
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Polibe ShL 87+ TAsHe AES] SaE B3kl
b RAS XS 20108 wEBAARATL
ogstel 117) 253k BT TABO 7A7R, A%, 4EF 59 PVC A of

e S

ox
_0|L
£l J
e,
>
>
KU
i
)
j&
_o|L
¥R
|o
H
L
N
il
g
=
.
i)
9,
[m
i
M
T
ol
9]
v

1) HE &8 Rotid 2t

1170 A3 97 mAEelA & 54370 AlEe 34 23 ¢ 39%21270), +2
279%(1457Y), 919 34%(1867N)= HEHHTHIE 3-1, 1 3-4 HX).

(B 3-1) =55u¥ Rod 21
=TT =e ord 2%l
St

IH= 2=(%) T4 2=(%) = 2=(%) =

Az 8 35 6 26 9 39 23
Bxu 26 43 20 33 14 23 60
Czxu 11 20 17 31 26 48 54
Dz 16 32 9 18 25 50 50
Exw* 11 55 6 30 3 15 20
Fzw 19 46 9 22 13 32 41
Gz 30 48 19 31 13 21 62
Hzx 14 29 13 27 21 44 48
JE=STA 22 33 20 30 25 37 67
| Eu 16 24 16 24 34 52 66
Kz 13 25 10 19 29 56 52
A 186 34 145 27 212 39 543

F1 A AT 5.

A& FIH2019), p.14.
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100%
90%
80%
70%
60%

50% 85
40% 46
30%
20%
10%
0%
& =7

A #QIRH2019), p.15.
(33 3-4) HEZZE Ry =22

7RO A wAolA e A%, wt B AR A4 2 oL AR, ARESE A
o HAEe w21 oflold A} SJRloflA] 7% o] |, FtEgol WA
Ak A2 117 5 87171 i e& H7H=Qd=H, 77l Hol 553~14,000ppm °3
FAEYE Fol 300ppm ol HHE AFE T e =R WA TA=UE
160~363ppm $:3=0]3lt}. 871 AFBSS % PVC AR EolE =], ol AIEX|
up A gEe® F4Hct19

EAT 7EROIAE AR, A 5ol 2 sttt B7kE ek PVC AE AR o5
o} Atglo] AolA 15k o] ol WAL=, PVC AEE AR 9F2 B9oll=
TREIE) g A0 ARHE(IE 3-5 JF). AT b, B 59 g2 A
AlEo] W 2 PVC AR Sl

19) #17K2019), p.8



Az 217H2019), p.9.

2 3-
(J% 3-5) sk Ho| LT s Ay MY

A A= = 0]&]=] 13
/]J;L A ASA 5 s wekd AEQl v, SUE 18A A BolA] 71 ol
. ) T, R = o]A
. ;344 51,500ppm), 7F=E(101~660ppm)°] HAEAJ=t|, HEE PVC Xﬁz‘ilﬁ
(1)_ A% ‘2 3 L
th20) TAfoA= ¥R, A, ZE S5ol4 "(336~50,200 1=
;00~603ppm) Eo] 7|& oo g WAEQL AZE 0] AL E/Riq_]—q]xqp/iz) s
L OIEE QA3 PVC A=S AFL3HT Qs T SH= YR}
o 122 Q1%=tl 17,200~21,300ppme] go] A

2) WAl
E:i:;c&7 117 24T 87 A TollA] R AlRE AFste] &, =g, T[]
- Fct. B Ft=ES BASH A 197 AR RO 9 7t=E —;1 Edd

~213.2mg/kg, 0.6~11.0mg/kg AZEUHE 3-2 I=). S

ra
>~
O
Jo
=O£
ni0
nA
Y
i

20) F9IxH2019), p.12.
21) F9IxH2019), p.14.
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H 3-2) sty WA U CAME HX| AE § H, 7IEE sk
(&9 mg/ke)

sty g =8
(ID) mEs| [N Al =y S
A 34.3 - 1.9 -
B 56.5 - 2.5 -
C 86.9 185.5 2.2 1.6
D 57.0 35.1 1.9 1.9
E 93.6 - 2.2 -
F 56.7 104.6 11.0 3.1
G 32.6 213.2 1.1 2.0
H 26.8 23.7 0.6 1.3
I 51.1 37.4 1.4 1.7
J 45.2 39.2 1.2 1.2
K 16.2 40.0 0.8 2.0
el 50.6 84.8 2.4 1.8
EEHA} 23.7 75.2 2.9 0.6
255k 16.2 23.7 0.6 1.2
2k 93.6 213.2 11.0 3.1

- e AR glee =3t
X}E Zol x}(2019) p. 24
HA] A5 & Ty o|EE B4 A3} DBP, DEHP: 1971 Al&, DINPE 187 A&
oA HESEATHIE 3-3 FR). AHHo R FLrt W2 g HAEu|9] 2|¢S wo}
2 Hiol= Aghd ggolqith Aiides 5kt w2 Cshu+= PVC A9
A7yo] th HIX|Eo] QU1 Fstwe= PVC A& Q] viEA|7L vlA|E o] Iict. o] B
2 5 o st 89 FaldT 37t AL o] H: dAAo] U2 & 4 Ut
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(B 3-3) =38 W4 ¥ =M HX| 5 DEHYO|E Sk
Tl ud =M
(D) DEHP DINP SUM DEHP DINP SUM
A 1,246 19,014 20,456 - - -
B 1,108 2,175 3,339 - - -
C 6,917 3,006 10,009 865 2,836 3,785
D 2,599 14,738 17,655 13,800 | 2554 16,491
E 1,535 2,491 4122 - - -
F 7,164 2,745 9,972 1,086 ND 1,140
G 2,470 2,845 5,372 6101 5,123 11,667
H 2,191 5,253 7,505 470 2,262 2,780
I 1,027 3.873 4,991 13,230 | 3,182 16,478
1,950 8,348 10,368 9,743 2,034 11,869
K 4,591 12,077 16,737 1,332 2,916 4,324
A& F1H2019), p.27.
WA F DY o|Ex 7|o] §I7] Wil 7IEY KAt Aot AFE vl wotthE
3-4 F2). LB AGATANA EIGE HaAol t2d, 7|& ATeke] Hlus WX

S A
A A5 AZ1 A5 A ol Az H27] el 23 Blashs d A7 o,
259 e offloly AUHA] & ZEIo|ES BAR 2, 5824 S& DEHPY
DINP7} 58 AEo g #A&E9lon, DNOP, DIDP 52 2% 24&5ich22) 255w
2 ofgo]y AUHA|9] {3l 2 T2 Ao EAisks 7R R ASA SollA EA
= g l=F, PVC So] =98 9@Yoa 7|ofde 7k5AJo] &}.23) oo ule}, ojo]

ol tigt FAVIES HolA SaolM ARgShe thdet Al Higt HdVIE R s

51+
cigv)
&S $55ke AES 3ET et At

22) #F2IH2019), p.19.
23) FQIZH2019), p.22.
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(H 3-4) HX| Nz & ZE=Y0|E sk H|W
(&9 mg/kg)

_ ME | M=
=X X|A (o]

=X XY A XA N) DBP BBP DEHP | DNOP | DINP DIDP
AEA] A,

2T8g 2019 AT 19 94.2 - 4180 ND 5130 ND
AEA] Ao

2587 2016 @D 4 93.1 ND 2552 ND 841 ND
A o013 [ ool | 64 | 520 | 504 | 3030 | ND | 946 | ND
01%0]@ Ry H . .

A& ZQ1RH2016, pp.13-16, 2019, pp.17-21); Kim et al.(2013), p.12465.

B4 KCUS UEL g5 59 55 AQdo] o oAl
PASEH, 0] AlFH7| olfel] Aoz AlES /At dAE AL, 1 ¥ 2
ol ofyE= AJRligtAe] g4t &2 Eavt fivke ddS AT A ASiTh
7199] #=2]1 283 ofRoAIEPASEH) AR, ofdolAlEo R EREE o
S| P MEA SHEN Tk SEARE QPR AlEo] A =
Stuof|7} FHfshA] Qh=thd ol#Rt kg2 R Fobd Sl Qitt. ofdolo] A7
PAS Az @7t ASske olEwlle AlES /iAdske 71dES =
A2l BAE s flside ST Hold a7t Sl
ol gle ATt ok e XSS AASH] HEl A%t Al
=70l Tdet At skl 20179 k0lle A2Al XS4 g2t shaEHlE T
A KCAS AF vl 3 E75 EARL, AHA@AFEAE) A= 29

ANSIE20 IS EEDNA L L S312A A NBRYAS PAs] St

T
©
52
&
Ky
o
o
>

Ol
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FHIBAAT Lo|E A2 S 5 O BFS AWY. Ee 419 1
ol 20209 29, AFGEFAER %7}71%‘%%74 A=A ensad sl 2ot
9] FAA 7ele Y5 AHAL
EEete WdS B2 ‘2ot w79 HHE AN oS AT dFEY S

A2t 29)

xﬂ
N J¢1°
)
.
rO
)
ok
=1
-
Lo
o
olr
flilo
u(®]
:Oclg‘
oz
|

uf. AJAR

ojdol= stuirt ofyzl 7HgF QIAENN FE2 AEFES ARSI AL Sl
Ty AEY Fal S S 878 S AlEel of”el &)U obdARE FE
< "7t Aot "oldolAEPAE I/, 9 "qF 134 o]ste] ofdolr} ARgSHAY W
13A] o]5t9] ofdol& flsto] AMREHE EF Ev 1L FaEolu 45202 A
= 134 olst ofdol7t ARG He] Qe AlE o= IE. 2 ook,
12 F5oloje AR} ool d Be 58 75 VA ded #afEd
A7 A7IA otz =H7] gigelt. HeEol X587 faled dgolret 2ol
= ke A4S WAeh dsuA, 5% 5ol Zdd #3edS Al
|4 7182 EAsHY ofdlo] V&2 F2 F55 AFE AlRbHelH, 4] 59 3
Mt kol Ok PAVIEE Qi olz IRt REfEd ke A metHA] e
‘gl

EAAE SRl et WHE.27) Aol fshd 3571 HAAES AT A
= T3l - %*—Exﬂ%% FFEARJIT B AZEAES FLU5E B2 Al 50
o HEARIS A2 olUA o, A, #eled a4, Ad 9 g
WA FafEde] A7 UolA mie A4t 7IEoR HeE

]
AHAL & 5= 3ot A7 IEdolA AlETE 20179 SAAE 0 FRFES A2

oo oWy
El

rlr
N

4

24) ASEEA 187, VITHste} FeF4H] ndAS”, HAYD: 2020.8.17.
25) AFQEAALR BT 25(2020.2. 17) pl

26) 7PHRAEANE, “oldolAEtHEEY’

27) Z/PEAEAE, SRS ZojEAdd] B HE"
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W5 9 ARESA DAY A E2 Ht 65%TH I 3-6 FX). 19 2018H%
AEE o) HAE B g9 A7 9 bz et AF(QIRA, shy| A4t 9
A, oA AEA, A4S A AE S)ETHE oflvA] dok, AU 9159 AlE
Eol F& FuiE]a QriIE 3-7 FX). ANE A } W oot AE HiPgAAY
Eolgt Aolt}. ol FARAY, o]Hol&E-31t HMAT|E] A-GE|o] QHH]
E& 233 At AERAE7E A A=A 2}73&110 F AEo] o ARGEIS
w20 & Mok AR RS A2l Aggh vl o], WA 2A E w19 Q1A
2o oy AEere A ©f Yozt RIAe] WA= HHiE FAask 4= Sl AR S 2E
S Fart ek oF whgsto] AR gt Q14 HhE Fof 3571 SRR
T} Al AdEle] 22 ghgeto] FujsleE =g Hart qlth

rr

l‘

o o o o o
20179 A A MEALSE Mot nSK|EE
70 90
80
60
70
50 60
2 20
40
30 30
20 20
10
10 0
MSEHA HeAnSH N XK F % & F F ANECANEIA
Y 4 ¥ d b Y b o Y ¥ e
9w & &« % K N WS
% % KR AN A A SO
W % N4 2 % NG
10 10 % Yo 0

A5 ¥94=0](2019), p.42.
(J% 3-6) 20174 7|2

mE
J?.;
-+
=2
re
Ofor
=
El
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97% 93%
100
%0
80
70
60 48%
50 29%
(]
40
30
2
3%
10
i B
e R[E|RTEREED w5 € ® Rlzlz & & = (K= < mw clzg|lg = u
0|7 T R iu: Au:Ji—urr}ﬁ_ 5 F ) 7o T ® @ Flwflr &
;Wwio;nrmmi?uﬂﬁﬂmmﬂﬁ;\?(u;;;‘2‘ amy T e B R
Reglr|®wg®wwaelewsgtoft|E ¢ Ix o N A N XE|g|® @
T RlFls e s g 4tuT oo M o ® 3 ) m¥ogldle v o
wls ¥ WA EE T g ml = E #® T 2|@la § mi=m o %
< mn O W < e Iy - = D
Z| ¥ gegc g wl & [8] =¥ ¢ w =% 5 W&
fT;‘ = ﬁ:i = = ol = 25 g = l] 5 —I-EE
g - £ o & = & EEF
& 24 o g oy
2 2 < 8 g W
K - = °m
o = -
— — — — — — — — e b ] — — — — — — — — —— )
ORI Y, XpEaB SN 95 g SHSH ZA XY U NS HHOY LA o= 5

A& ¥9h4)(2019), p.43.

(O% 3-7) 2018 WSAX|HX MFE =2 04 24X

- om&g ol 91t sk 070l A2 B zaag 7)%o] e > %

87} ShiolA el Sho5l AfEdto] BRlEglr], A3 Al 117) % 274 shaaolx
i BATANE AFETS AgekT QISITh 20194 49, StR A, A4R A1go
MAEo] SHEA NN SalF T 5 Sk o @ B o] AdEglomE
BEGZe w2 A Yol shwold ALsHe AE] 7|2 vheska hag AEe]
B 5L A NS 1T AN Flolok B ole



sk PAH A4 ofele %3101 LAT 5 Qe Awﬂo oheisjof gt s Zulolw
Hl AL S s PfelEal Aol HAZIA SRISkE Bl St Qlch
KCQIES he ABUoE QH7|2S 23510] 22 247} eldls AT 55 WAls)
D2 SHAES ARk § AL AS Sl ik weh QA wAe] g Rehe

i)
rE

oA P AlES FAR LR Ful- AR & e W] dgos AEE ARkt
o AeAloie MESAEFEAE', MEA] B 35542 290t Aol
5

8 Ae3 434S §-2 35U EAES A

O

-
£ AGHPIA YA} o] ATS

A P, 0] HAAE AR 84, LYY AR LRI 2HS AT TFo)
SRS ST AU Yok 2HSHe AR ARY 2L A7t 2 Aol

ofEm| -4 kst ofErming, A4, AHEH|Y 5 LHET] Ho] Sl= oFs
o] ShollA 7eHA ALt S5 4 AEF AUsks 718 49 e Ze I
oth.28) fuRte |27 Aol it o % S fjste] 200749 ol -4
ofgae] SAHA AY.Z St =g obEr]- A Wsketn 1874wE AHste] A
HEFoteltt. 2009d0= Astetaof A Mt e WA ofEr- 34 kol 14471

WO AlH2-FS AlR6IAE29) 2018W% FA ofdolH, fx ]% 3} 329371171 &%
FolH Al F2 (I 3-5)9F 2. o] ARG AH, AAIF Het At 449] A ol

28) TE 9|(2016), p.10.
29) AT Ry “oten] HaoEige| A", AAY: 2020.8.17.
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g 54 dEl2r] A9 AME A4 9 SEd HEE da, 24 3 EEAR g4

= —
BXE 7T Q27| RO R A9ET FEIF theiIolehs 8 A0

(B 3-5) A= orplshy 2l QHMOJZI0NE - XY £(2018)

X% HA| 3 1530 ZS5 Of2I0 - RXI
34 273 4 39 230
7] 655 1 270 384
kel 120 - 57 63
A8 529 - 90 439
Cha 239 12 34 193
o+ 5 - 2 3
oA 27 - 16 11
FAE 387 2 34 351
A& 654 - 86 568
A& 11 - 2 9
24t 98 - 11 87
Q1A 74 11 11 52
g 81 - 39 42
A& 45 2 16 27
AF 14 - 2 12
el 71 3 35 33
5 10 - 2 8
A 3,293 35 746 2,512

Az AmelRe, ol Ao, A4 2020.8.17.

obx] - HA] QLYSHLE o9 4o] A PHS Eust A 4711 BES Wk A
AR A4 5 de27] Ago] gl o] A 9 Welolth £ WAl ofEx]- WA
ol 277 87 ZAolck Al WAl WAL Soh 9l ShRm, Uut sby i w2 Aol
ok o] WA okEw] W4 oEelS 9% A9AE] YEYR TEolth3)

B HoAE A ohey]- WA QhsHL S-S Bajslol 54 B2 &

AR A7) FIste] 2 staso] ofd EEa AAIFEA duEA, ofdo] =4 gt

30) AgEEEy, “olEmHadHe ALy, AMY: 2020.8.17.
31) WL 9)(2016), p.12.



30 | OfZH0| =AMMESEA 1E7(]]): oKt
. obes]- 24 sk A
1) MsESstn
AsEESE 2014d5E ohE)- 14 LSS L5 Aasleith Y S
3] Al olE]- 4] QIS E AVlStl o B WAL HRANARE Sl ¥hE MY W&
< XYt o]ol| thefet otE N - HA] Qhlety E5-Z XIHSIATHIE 3-6 FR).
(B 3-6) MsASSHm OfEI|-HA| ohstn 70 S
us 7= e
SO of=d] mRee] uE 28 AERs 29
Sofd SR 53] A ofEs] 24 eHst A7)
S, AL, SRR RS | -olen-gy, de2/lug BEES TREE B oM D%
Boloke ol 24 QHISHL | - AT of=x] B4 ogiel A BE U WEAR A
E R A
ColEmse B, WAL STAAY nasy U s
- ngsh Ao ohEn- B4 62, 15, fAAAC of
oish PANE A5 | - B Qo ool SeiFl ofzd vlge Hotet Satolop]
o A sk | - elolel AR e AekAsbE B & 249 24 B AR
il SojelAszg ey | T SABWIE MW 28, deld AE FY
i - olErnny B8 18, oEnnd Bl WS 4, ok
W= $ 1 Qg Al
1071 B ol
e e R I
- AAG H‘]’_ AT AE
719710} 757t eppola~) e A
Az AN)E ofEn 24 RRYRAEQOIS), pp6h-708 B A4 44
2) BHzSHT
201240] AR5 BAZST0] obEd]- WA st SRy, wAe AL
4709 &4 FAE WAIY =B X5t (G 3-7)3F o] ofEy], A4
2K T9F o15S 2l 52 2 Bl
JhL 94 Az A=sie 3

obozn
1y ge] 28 W FRE AROR ofEx]
19l ol 2% TS Agste]

o o

32) ZAH?2015), pp.30-38.
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(B 3-7) BYASS OIEL|- M| OtAsln 50 85
as 7= LHE

- AYHET 2209 (LA HER B, WASH 7IE A
% %3 2o U P, ANEY 24 94 44 )

- A7rZAE Solg] &9 (571-71-11 u}57] AT Q7123 A7, Ad

o 7 T8 W Ew HaH lj W71, a7t sl €A1, AEHA A5 5 F

<59

- LA A

- olET Y 447 W

- Qs

- glo} A¥ ZAHISSAC HEA] FAD
5 1Y oF% 5% Te(@o} B 7HT), BeA| B
o = =g g 3 -Tia T o=
THE O 5F RN WA oy Qe kg ws) A9 Ak A% ok %)
AL 7 7IE AS

- 14 SFNE HlA
AA 7% - et ol
- SEAY B A HA W 28

- HEA A 9 EA

Q.
[e)

il

- 2B A HEY
M & =4 -HhE Auey e

- AAZEH HilgE 2GS, B Y, AR
HBE97] St 24)

A7 ZATH2015), pp.30-38S EUE A& 24

i)
>
)

33) A&AT2ES1W(2020.7.24), ‘B B4 AZ 255 ofET], M4 oAlsty Qhy”, AAL: 2020.9.14.
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opAlLER?”, AAY: 2020.9.15.

e 0E A2 e

-2 EE ot 2% 27, =G,
-uhgo] 98 72t SdEs
-SpTRY $4 B s %

~714 UP! ol B8t 349 ks ot
-of2go] it SotmA(QALER, Y, ek, Hoh)
- 38T A LEYAS(AT)

w7l %)

N

- Aol A2 % AeHobes e sfof, WejE 37 % A A=)
ofEx] Aold(ohEn] 44 Bel), okEs] s BARBY 4

wy, $7144AAH)

- dhcel e} IASRE ohevlag

- Aelat ATFN RSN AY L2 TF)

~obn] 47147 13), ShL oAk 93 Aokt B

A= AeAdH2E FHOIA, "B T4l JF2 SO of= ], 4] bt b, A 2020.9.14.

of=x Aol L2

o &3

£ A4S gHZr] ABS AR 290 g =B FANTAL LFE 2710

wstel Ay WA AE =RSAAR ofF 2 Aite ueA] o2 Aol A,
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o] Ae ARH R Feiste] M| YENLE FESHTA SHEOL, o] o] Aol
Holoha] gk AAATAT TR 2 AP GA LR EAH B4 D
A4S AW ek, FHBE FUol N EARIE Hstt ohlel Eug
Hogwe okEs] A4 § 4 AT APHSE 2 A Elo] ofEd] Xf g LI
Th39 o)gA] Te] FAE BAEH, SIS Belshe A FRst FYHOL B
sp717} oleigiAley.

QoI A RIS % ok X

SRECES S TR I 31 et A A

fu
o
i
o}olr
k.
ot
S
oy
b
i)
J 0
El
it
N
i)
Sk
>
ofF
E
ol
_L?_",

oAM= AL o BejErt= AE &0 FHS T AT EE SHet WS

< B¢ A S S8, ARG &olA SHEVE

Ftolfjo] olE tiAlok= o &0l © -AAlEojoF T Aolt.
%A Breath-Easy HomeQ] A(H27 )04 ERlotyixol, ofen] 9 A A3} 22

A 27] AR YEeAolA dE27] § A 59 REES Aol do] ui¢-

S8clEg 5 AJhoA B Feotar 484l S g

4 255 7, v, 1 58 YA B ol JISH B4R R ttEE

ojatsh= wRte] HEARI A7t 2 4 .

=
=
i
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)
N
N
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i
2
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S,
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34) AFA(2012.11.25), “olET X2 HAISH FY TUEw”, FALD: 2020.9.16.
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O{2I0] HA2HA(0IZI01T) lol 22

1. QFEISH OfZIOJE B EA TR HY Y

7. ofdoly A4
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foLh B AHS B of
o, A9 3 %@ﬂoﬂ T B, (BN, Tofglo] EolNd
Pel, S B, AR, 5o WET 7 ue) A9, Aud
5l HhE m2EE Hof gk, olo] ure} ojelo]ye A5k SAshAE 2 Mol WAIS
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seazE | (Cr)

AFE2 F 0.1% ol

H(Pb) AFELE 0.06% °lst
A FA(HE, Z=2 RS 7180 A
22 W54 | AFQAES, CCA, CCFZ CCB 3 T2 AMgelo] Ba EHS H7]A
o2 TS A9 A9
$2(Hg) 4mg/kg olst
7F=E(Cd) 4mg/kg oJs}
sietol] ARgE | Hl&(As) 25mg/kg ©lat
23 5 EY | &HPb) 200mg/kg °lst
67F AE(Cr™) 5mg/kg ©l3}
7185 A& &2 A

e A | EPb), 7F=E(Cd), 42(Hg), 67} L&

sietAe] m | (Cr*) AFEE & 0.1% st

s FHsl= WPAEF 75mg/kg ©lst
g | EEEERE 80ug/m’ oIt
AYz714 2 o]y 9u|3kE 400ug /3
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EOIEE 9ulsha, SulEolE ofdold AE W] AWe] S7to At =olEfolH,
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37) £ gelo]q Q18% ojzlo]y 43129 Aekiol (GURIE XD, 2018) AR ofdlo]d] H7H)
ZEUADE 71zo AL AR2A, 20199 62e] ABH ooy B e U3 sy
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Qojgs | () bl & A%, I DAV, AW | IYH, BHA4E, A4S, 3o, B
£, e oloplsh ool T | /% SolEnc, thh, Gelle,
I F T8, Mol Wl A 5 | BAEY 5

A FES5U(2018): FYISOSLALANE(2018), p.51014 A&

(B 4-5) TOI2I0Y MXISY AL LIEH 52 oY o Xz

1= SRR Qg
- Sl WA o IAY Ae wrE | - =Sl E‘?iOl A”A Al RS BA
e 27t gl
el ¥ W] H Yors =2 = | WHXVM Hd 4 9le AE=Z d =1l
ol7F Evtd Exef wiYo] &, wid | §la, 2/HAEH] & s Al
= | AA -9 WY 501 TEEA] o
* AlAlzoe)7] 7ol A= w7t QlaL 5o0] €4 | - B =2 FRot o] FA| o= 3l
asy Hee HEHEFEA)
- = B Y B A * Yot A & = =il s34

3.5cm ©[3h)
AR FFESZZTA018): FUSOFSHAYANE(2018), p.5300A41 Q1L

Sgo] ooy HEHp|Ae] WH ATE 98] FrAIAE ool W IS Lt
31 gr, ojdlo]y BB wAETo] it A EA EFElo] k. AW B
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Yt o HlEE AN ARREERIoL €], 2019).

E 4-7) Of201F) A B2 A Y
w2 T 2
ofglolle] AL YfololA] RABARH
"ot g A33E o B vol et 2 9 Lol

fgfrotEsr A2l Al34%
fAfotEss AgFEL [EE 8] ARE (WDx

rojgolrow A2, A10%,
rgooldo¥ A4+, [Ex 2] Alls EhHE

O

O

"fotagy AT A02,
gt ABFA (25 2] AL (HE

lofzlo] AlgeLdTE By, A22E Ut 18 5o 4
A A% 24,




HAF Of2io] MEHA(01ZI01E) ot 22| | 47

dold f8delol] Ut 230l 294, AF 59 9= -AF 2, oA
A 5ol Wit ol ATH" Gt AlfAHaL, B 8] Al3Z (Th= =),

Tt 22 SpgEelo] BY AL X2 AN 26 94 gon, =
A 94 5 A AR A L) Fol B HEo] FHL g
Aefolet. 2, okt Agaos HHP Bt B4 2o BANHS AshEo) EF
g 29 717 AV1RE AST & GES it WEo] A AgEA gk Yk

ot A5 Sl B o] F AV} QEieks AT AeRAEC tha
BREY 877} 7] fhE] e oflol eI WA APIS ARl RS

(5
ro,
i
T,
Y,
=
o
Jo
N
~
(@)
—
N
=
&,
[
[
me
H
™
o}
9
ri
ol
2l
O
)
9,
>
N
'
19
m}l_:
)
[
i
r [¢]
£

2 5}5}aL UTH( G RokRS Y ATH,, [HE 8] A3
518 ALgSHE A9ol S Ao R Bg

AANVSHME A5 shal T gt A2, (2R 8] A3E (Fh= 2).

c
l,
H1
Jhu
ol
rir
Sy
e
i)
r_l
o,
N
1o

FHTEE 9 L 27] L AEORNE ofzlo] AT BEFE B ]G ofglo]

Aol =t AR oFUAIE, Pt 23Et Adsie ofdololM o B et v



48 | Of0| SMUBEH TECT(1I): YRS AT =M

for
S
o
(=}
&
&
]

F0% ARpolth. ALl ojglold a4 1049 o) QPHska $1aalel A
AZHOAE) S AN Gom, AT 2R 4% Y2720 Gfol HusEs
AT Yk, A2A] oflo]y QRao] AXIE ofglo]y 43t wlstel 5] 84S
2o U5 7o/} Wag ABozt: Bekae 4E87), Bew, ERUMA
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ﬂf‘f_@ AE AEEA, Eetrg BW
Aag | o008 AE B S9\M o120 AA) Holgmg/em’/min)

A&, AFAE ) |ABs WE-E<5&(unitless)
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(E 6-2)9| A%
42 AUl HEo EX LE ¥uaE*
ADD— CxETxAx;VI;X(l—ABs)
}\]L}E]—Q— R Sz}
A7 |y ag| el FEES =\ 3o
T oot | ABRE, 2 5 (G AE W BRE AL Frne/o)
o= 7hA4 Ar 9] A7Hg o] B2 AE9] 9Kg/min/cm?)
ABs: TF-&&(unitless)
_ CXBRXET
AL 1V, V: APD= "5
sop | HEAHEZ FLED £ WAE
Lk 59 HhEal A= C: 371 & e F&(mg/m’)
Az g BR: o]#o|9] 5&E(m’/hr)
ET: =&37F W«l E5AIZHhr/day)
el MR & 7 | app- EAE
AE EA, S22 59
LFAE, B ZYAE, | M 9sj2Ao] Q14| Aol&(mg/cm?/min)
HAFAE 5) ABs: TEZ 29 (unitless)
OX ETX AXSAX ADBs
ADD= i
R g2E=
e mx =) |G AE Y e FeEde] 5x(mg/g)
%]J—_q Z‘]]%—_OJ Eﬂl'?_ ZﬂE(UE, ﬂﬂﬂ — o)

A%

A SYAIZEG 1o BL AE9] g/min/cm?)
ABg: DRSS Ty”\ﬁumtless)

24 A
(g E,

B2 5

_ CXQXEFXAPBs
ADD=
C AE Y &9d /E29 5x(mg/g)

Q: AE9] AHEHg/3)
EF: AE9] AHEHIE(3]/day)
ABs: T ¥-54E(unitless)

FameEe 3%

Ase o= 2ok

ADD: 4¥43H*Hmg/kg/day).
ET: &ZA17Hmin/day).

SA:

H&AZ (cm?.

BW: ojgo]9] A (ke).

Az BPEIYRAE, “BARAUA] AN A B Py S

of st A", [HE 18]
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FlZo] Aege =L HeA(20192)2] AFoA= F2 TH 0] o]FolA 7|E A

e e AUE|E 28T 5 fle AlEE]] =0I HL(folﬂ £), ForEER8E,
FRHE), AZEF(AFE7Dl st kg LS AASIATHE 6-3 =), dare
=9 8EF2 AFAdEWAAY T o 871- 29 71E E A 0lA AAlsks VI

T 9 871240 YN S Y83t 25

(2 6-3) SHSZUSHO| MAlok= F7t the OZI0IZZ0 ME AUZRE =& Y12E

=
B ~ ot1g|1=
LE ALR2]Q L& AuaE Ei-j:'
=
E=o = &Y mq/l\q/daz/)
;] j; 829 £ 49 %5 % (mg/kg) x ] 91 ¥ H A (hg) x =W E (day ) | ECHA009)
T = A5 (kg)
829 PHEERFAAS
SREE | AT | mE g hg/day) - EEE ko)X HEE L AAE Rldow) | yoa000)
- =EF%(mg/kg/day) = _";—_]_.7611:1 01]‘?{'
‘/l\—?l"lﬂE ﬁo?‘ 73:]5_ é‘(rgng/c!:n %/min) x A Z A2 (em?) x A F A7 (min) X AF-ERE (day ™ ') ZT =
A% (kg) 5855
= =% A% A A (kg/da
HEG) | AT | 5 mafrafaay) - BEEm0/ke) s AF G ey WHO@009)

g FYIAEHA(2019a), p.59.

ABEOJHENIABUQ019)S ol o] 8F ol A%, S8, WA, BYsHeLE
E9 TS AAQ oF Ao sto] Dedo|ERE FHOR AH BUSNAY
7 75 ARG, 7 viAo] it md LuEL AANATHE 6-4 BF). 53]
RYSIBE AT 1EF 240 A AR AP)A A A0o] ok AFelop

FAH7HA B314(2015)9] A2 E835IA=t, ole ka3 A g offo] mE A

55) =¥ eH(2019a), p.59.
56) app= A NS I BI AN (5 4R, Ey BR HEY, By B4R g,

57) AE9IFERHE7HA(2019), p.67.
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= AUEIR s gne|E A=z 2lE
=X
PAE: AL | app= OX 1Ry C: AE % 5%(mg/ke) Aok
e ° BW Riood: A E4 7K kg/day) Q011)
. LD = oA
o g Az D= (/><IR’,,,:,,(,,, C: tﬂl.tE ‘?U%Efmg/ ke) L
BW Ruaer: HEE A3 ke/day) 016
SED: HAll&"Hmg/kg bw/day) )
= A1 o Ax C(%)/100 < DA,(%)/100 A E AAARRTHmg/day) Aok
oW | - BW C BFEE%) (2017)
DAp: TH-Z58(%)
IR C: WA % SE(mg/ke) BfR
ZIH X | ADD= COX ARy, -
qaA A | Aoy Rous A H32kg/day) Q012)
BT [ M: 780]%Kmg/cm’/min)
(AL | app= =5 ET: 8%A17kmin/day)
ojzlo] | 48 SA: BEAA(em?) AR
a= M: A1 Hol#mg/cm?/min) (016)
— _ MXSXET Abs ET: %%A1ZKmin/day)
AT | b= T s HEAH(em)
Abs: 5-E5&
e At 31 3Hme/3)
AT | app= WE A g
n: 4Y AMEHIE(3]/day)
A Aprodt 313 T2 H(mg/3])
@A | aoo- Ay, X W< Abs Wi A JEH]
s q" a BW n: 99 AREHIE(3]/day)
o A=) Abs: THE5E
T A Aume ARFE 715832 mg/min)
%%‘ (X]—/J\—Zq ADD— Ayjne X WX tr Xn X Abs Wit: Z‘“%‘ AJ‘E‘H]
(93 N - BW n: 4G ARGHRI=(3]/day) o
gn | 85 Abs: TREE AP
o A Bl AE AF8FHme/2) (2015)
o WE AE R
A Abs 548
* Z 1) St TH HE BH(cm?)
A& (HS-E | app= FD: 499%(mg/cm?)
=351 AX WFX Abs % 8§, X FDX FI) Wx F2x F3x Pixn | ni Y AMHSHIE(3]/day)
il BW W AlEE FA(mg)
o)) F1: opRje} a9 % 95 AR

F2: AfollA] mRz Holse AAH
F3: Z% 5 AAH]

Fi 3% 95 F 4% 3 % A4

T

F ATelE9 35

A= s 2k

ADD: Ha=E%(mg/kg bw/day).
g AFYREHE7H(2019), pp.68-69.
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(% 6-5) Of2I0] EI7H OfH L ALY =& Y2

il

= ALER L= ¢

Ol

A=

1]
My ™ o
20N Rl

. C A = I 3 EEY 5
AFE | App= C;V{/R (mg/kg EE mg/m’)
IR: A& A5 (g/day)
M: 71 Hol&(mg/cm’/min)

= Mx §x BT ABs S: AT} ¥R HEHH(cm?)
3T APD= BW ET: k=&A|ZHmin/day)
ABS: HEEE

CAE = 37§ EEY 5

Cx BRXET (mg/kg E+= mg/m’)

R T BR: 58(m’/hr)
ET: k=&A|ZHmin/day)
Cs: B3R3102] Fekmg/kg)
CRs: HA] A¥FHmg/day)
CFp: S9jghiRIzk
ABSc: AWEAS 314
EF: &9l (days/year) SN
ED: =%7|Kyear) ofl+t
o}/ AT: BA1ZHday) A|585
X Cs: 3Rl TeHmg/kg) k=X
AF: Z&A5(mg/cmd)
ABSp: &AIE
CFi: ©gAkelIx;
EF: =% % (days/year)
ED: k=%&7]|7Hyear)
AT: B¥A1ZKday)
Cs: 3Rl Hmg/kg)
ABSp: AHEAIS
TSP: 3714 WA ZH(mg/m’)
A frs: HAFAZ] W AF 7]o&

ADD=
HA]

HIEA]

CyX CRyX CF, X ABS;, ;X EFX ED

b | =
8 | 4op BWXAT

- Oy X (AFX ABS), X CF,) X SAe X EFx ED
A _ s D 1
.U.] ADD BWXAT

ot
o

Cyx ABSp % (TSPX frs x FR) X EFx EDX CF, % IR FR: 3871 Wi HAHA] A5RE
BWXAT CFp: ©gjghatelzt

EF: &9l (days/year)

ED: =Z717Hyear)

AT: BFAIZHday)

242 TAR2017), p.4l; FBAN7]£2(2020), p.5.
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A9l 7o) Az,

U, mZEYoER 9 29 U E3Qsi4Er} dx AE

A ZOJORERPAH7FA(2019) T C|ER 750l thoto] AHE 38 =2 9 59
S H7F ATE < 6-0)~(F 6-7)F} Zo] AX[sItt. SEIN B Ak Ay
715t Aot Q1A vlo] e HU R 7]vt Aol Hlwslom, Qo] L RUEH AE
= AFYENEA(10~' 12 ATARY) B SAF(FHEA 7| 224 1~37], '09~'17)
AaE stk AUE L 7R = EH7RE 913t sUi9] TEEo|ER 7F 5 DEHP,
DBP, BBPY| RUEH A= THE LT 0|E 4FHT 45, SPE SolA S535] &5

@21, DEP, DnOP, DIDP, DINPS} #&AgH =] RUEY Ams dHFos 2
Ao ZRIFQITES8) AutA o Ao] Folgof wet o]dol-gFolA 4HA; AlF R
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U ZEE0]EY] 8 L2U2 AEQ ZAo® Ueth /i ZEEo|EY] YAl
AuE] Q. 715k QIA viol @ WU EF 7|9t Ax} RE syt WA UERt sl S5
Holx| F9kal, & mEHo|EQ] Ysfixla= JE iAo vls] ARHA O R kot
AG2] R 715E] 0~241E Astal =5 fJsiAlS 1 wvko & Uehdth Avka o g Ayt
22 7|5to] Qe 7t At QA Hlele B UE 7]vt Zato] Bl 2~104] © =A
e, A2t 371 flsliAe A Hlol U ER 7Hke] kS 7F B e dhE ERlst
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7F4(2019), p.146.
3719(2019), p.145.
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pep | TEIEE | Rz mmm | awmAm | 20 A
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BBP AE
DEP S AHR; AE, SHE
DnOP AE
AE . . AE 2R | AE v
DIDP : A& A e -
ojdol &= = = AE AZ
ol =,
DINP olRolgE | T 4z 4% 4%
=1
A& AEOFEQPHE7HA(2019), pp.92-101& EHE AZF A4,
(B 6-7) AMOHX DHR0|ER A QPHLI} 2t
[y =X IStAmIL Zat
A Q
IS 1 am = 1 eIR0.0005~0.50)
7! 71
TeholE oA
DEHP, A Hlojle Yy | A A7 2% 1 1eK0.0001~0.28)
DEP. 59 7t
BBP,
DEP, %1% 0~24 | 3~6M | 7~1241 | 13~184 | A9l
DnOP, Al
DIDP, | . St 1.13 0.53 0.36 0.84 0.81
DINP o = B
PR -
Q1A
Ho|Q WY 0.62 0.25 0.17 0.10 0.17
g 7t

A AEOlREHE7H(2019), pp.141-1445 Edi= A2} A4,
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Bl 5 AESOREIIAZL BRI} thgoR o 759 nadolEd] 7}
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=SARGR 15 AHI(AISS 2, 1A 13 ArolA EA43E divta 32 s/
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&Yooz yHdfof g},

HEHIHA(2019b)62) B A OfIA] AR -] At SERlIAF A HEE
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60) A]E2JeEoFAA(2020), p.6.
61) PR ARAE, “YSEI AA] 59 o] He BARHALGY B U 954 B2
62) IZF .



o
&

108 | Of210] =AMESIA TRCIT(II): HKRAS 3t SMjAd
H 6-8) DEadustdl £Q L&Y U SRR ™rr gt
ot 23 FQ L29 SMTAICHA BHARSHOIXE
F&8 Ly B 51739514 Ni, DBP
ARARE, ldelg | ——
BBP, DBP, DEHP, A= sl74-9-5 1A} TEHolER
DIDP, DINP, DnOP =47
(2017)= Ay ¥

ngEolER
stgler, o AlEe] A2 PVC

A& PP sHA(2019b), p.77
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go|Eq] $tote] A¥E Aot A A &
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o= 01]*0*6}%}.6@ =834t 71€9(2020)2 ofdo] 583t
SR 9 FPFAAS AW AAIoH, AR AL e 7} e 2
o= AN %37} AT A AT
(B 6-9) 0{Z0| &=z37t SERIcHETIL Zit
CH&f =2 QlotdHrt 2ot
Ay % Ae] | DEP, DBP, BBP, DINP, -DEHP 98 1 23 AlF =& (0.2~2.1)
LleSp] DnOP, DIDP -DINP 9oz 1 23} A& && (0.2~5.2)
Ads] DEHP, DBP, DINP, DIDP | - DEHP ¥J8j#l4= 1 o4}
(2017), p.96; T=2HEAI17149(2020), p.5

Az 34
63) TAE(2017), pp.81-96.
64) B4 g Fold, oo mt Avk= gkl 4= 9tk



Hed <uzel SARISE ot KzeKeh o2t |1 109

o, Al

A AR AE L BEE) TR0lE SUSIHYBIL A0S FUARY, A
AL B 3 ST BN 3 Sishae] o Eokeh 53] vl 2 A
WA 5 BER) U5 mRolE kst 12 2ol AE, 4F, S B 17

=)
=
g
i)
)
[m
19
4o
%
i
O
)
(L,
o,
-
X
.1
_V&L
ok
g
ok
>
N
)
Iu)
=
i
i)
(o]
(m
ol
2
R
H

1

old
oE o
1o
ofr

A A== DEHP= Tﬂ‘%ﬁP ojZo]oAA %?Eﬂr w2 ETEOE e
ooz @A wel 71Z0] tiet Bt Jpt Was) Holckes)
Y T OIE A W82 A ET, TofdlolAEH, oA ZEo]E= DEHP,
DBP, BBP %< 7IE2& 7HAIHAL glor, Yo ¥ &= %0 DINP, DIDP,
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65) Ao 2(2019), pp.74-77.

66) Atk 2/(2019), p.34.

67) ECHAQ2011), pp.16-21. &, ¢ A= folA ZEo|E r7|&o] Aos7] A 243 ARE =5
g A7Ye 1Hsof gt

68) Aok 2)(2019), p.127.
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69) Hammel et al.(2019), p.13.

70) T7PHPABANE, “A7PLEEMAE A", [HR 4] S7PIeREY, AUE BgA, Aad:
2020.6.27.

71) $735(2020), p.5.

72) ¥74%20162), p.6.
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I Executive Summary

I. Background and Research Aims

1. Background

O Paradigm shift in risk management

o A new paradigm has emerged which proposes minimizing chemical

exposure at each stage of the lifecycle of chemicals and products.

O Shift in the perception of risk management in children’s living environment

o For products in children’s living environment, there is a need to first
identify products that should be prioritized as targets for risk reduction,
and to develop a plan to protect children’s environmental health through

lifecycle management and green consumption of these products.

o There is a need to shift from the current focus on supplier regulation
and management to consumer-focused management, such as consumer

behavior management.

o For exposure reduction, establishment of theories on consumption
behavior and development of guidelines through pilot projects are

necessary.

2. Research objectives and contents

0 Research objectives

o Contribute to the greening of children’s living environment by reducing
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the risk of hazardous chemicals existing in the children’s living

environment and promote green consumption

d Content

o Establish the link between green consumption and risk management

o Determine elements for improvement in risk management of children’s

living environment

o Identify priority product groups for risk reduction of hazardous

chemicals, and develop a risk reduction plan

o Propose a green consumption implementation strategy

II. Risk Management and Green Consumption

1. Definition of green consumption

0 Hazardous chemicals and green consumption

o The concept of green consumption emerged based on the concept of

sustainable consumption.

o The concept of sustainable consumption includes the concept of

“minimizing the use of hazardous chemicals.”

o Reduction of exposure to environmental pollutants is a priority concern

that dictates consumers green consumption behavior.

o According to the Green Growth Act, the Green Product Purchasing Act,
and the Environmental Technology Industry Act, the legal definition of
green products encompasses the concept of eco-friendly products and

products produced in consideration of their impact on the human health.
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0 Definition of green consumption

o In this study, green consumption is defined as the consumption of

products that minimize the impact on human health.

Il. Case Studies on Building a Green Living Environment for Children

1. ‘Creating Healthy Schools by Eliminating Hazardous Chemicals’

Project

O Project overview

o Part of Seoul’s ‘Green Seoul Action Project’
- Monitoring hazardous chemicals in school environments

- Educating students, parents, and teachers on hazardous chemicals

0 Hazardous chemicals in school supplies
o 46% of school supplies were made of PVC.

o School supplies were used until they were deteriorated, due to the unfixed

replacement cycle.

O Status of hazardous chemicals in the school environment

o When furniture, building materials, and small items in classrooms and

libraries were inspected, lead was detected in lockers and bookshelves.

o Among the eleven elementary schools inspected, schools with relatively

high concentrations of phthalates had PVC bookcases and floor materials.

0 Implications

o Children-related standards such as those on various interior materials and



Pl

!

162 | Of2I0] =4S AZA(|1): xS 2feh SAAH| 0f

02

2F
=

construction finishing materials that make up the school space are mainly

limited to heavy metals.

o A separate safety standard for managing exposure to hazardous factors

after installation is necessary.

o It is necessary to create a healthy school environment and promote the
purchase of green products through the establishment of institutions such
as “Safe School Supplies Support Center” or through the green purchase

support center operated by local governments.

2. ‘Atopy and Asthma-Safe School’ Project

O ‘Atopy and Asthma-Safe School’ Project review

o Operated nationwide as a preventive management program that supports
children with allergic diseases such as atopic dermatitis, asthma, and

allergic rhinitis to spend time and learn healthily at school

o Practical performance is poor due to limited activities focused on
counseling and education, not risk management for the living
environment that focuses on finding and replacing direct causes of

allergy.

IV. Risk management for Children’s Living Environment (Daycare

Center)

1. Policies related to creating a safe daycare environment

O Policy on the physical environment (facility) of daycare centers

o There are few regulations related to chemical safety of the indoor

environment, but some regulations regarding finishing materials exist.
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o Regulations related to playground installation standards focus on the

basic requirements and the physical aspects of the safe environment.

0 Policy related to teaching materials

o Most of the guidelines are focused on the function of teaching materials

and physical safety.

o There is no direct safety regulation for hazardous chemicals in teaching
materials in the daycare center, and the only regulations for children’s

products are applied indirectly at the manufacturing stage.

a Food safety policy

o In accordance with Article 5, Paragraph 3 of the Act on Origin Labeling
of Agricultural and Fishery Products, labeling places of origin of food
ingredients is mandatory.

o The scale of daycare center meals is very small compared to school meals,
so it is practically difficult to implement green consumption of food
materials in individual daycare centers.

o Regulations related to hygiene management in the kitchen are mainly
focused on the facility, and there is no separate regulation on the
chemical safety of the product itself.

o Even though there is no separate regulation on tableware, the trend of
using eco-friendly tableware has increased due to the high demands of

parents for eco-friendly products.

Q Children’s environmental health management overseas

o Children's Environmental Health Action Plan for Europe

- “Children's Environmental Health Action Plan for Europe (CEHAPE)
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established in 2004
* Agreement on international efforts to address environmental hazards
affecting the health of children
- Measures related to hazardous chemicals for children can be checked

among the risk factors of RPG IV.
o Europea's SINPHONIE project
- Implementation of the RPG III of Children’s Environment and Health
Action Plan for Europe
- Goal: Prevention and reduction of children’s respiratory diseases caused
by outdoor and indoor air pollution
- Monitoring of indoor air quality, school and daycare environment, and
other factors related to child health
o Germany
- Restrictions on the use of endocrine disrupting chemicals in consumer
products and construction materials
* Application of the REACH regulation, a European Union chemical
regulation that has been in force since 2007

* Total ban on the use of bisphenol A
* Reinforced regulation on four phthalates DEHP, DBP, BBP, and DIBP

2. Perception of daycare center directors on green living environment

and potential improvement

QO Overview of in-depth interviews of daycare center directors

o The criteria for the interviewees were the size and type of daycare centers.
A total of 5 interviews with 22 directors were conducted in accordance

with the government support standards for daycare centers.
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0 Awareness on green consumption

o The daycare center directors perceived green consumption in various
ways such as ‘low carbon’, ‘energy efficiency’, ‘eco-friendliness’, and
‘ecological education’, and they approached it as a very comprehensive

concept.

o Overall, consensus is strong regarding the use of eco-friendly food

ingredients.

o Although daycare center directors expressed strong interest and support
for the green living environment or green consumption, the level of
understanding on the safety standards for chemicals or the eco-friendly

certification was not high.

0 Perceptions and opinions on the policy on the physical environment

(facility)

o In regards to the physical environment of daycare centers, the responses
to the green living environment were mainly related to ecological

education.

o There was a high level of awareness of the recently strengthened air
quality management due to fine particulates or asbestos that was once

a big issue.

o In the case of relatively small daycare centers, such as home daycare
centers, directors expressed difficulty in improving the defects and

hazards in the facility itself.

O Perceptions and opinions on policies related to teaching materials

o Many expressed difficulty in identifying products that are safe from

hazardous chemicals when purchasing teaching materials.
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o As teaching materials have specific instructional goals, whether these
objectives can be achieved is given more consideration than

eco-friendliness in purchase.

o There is an urgent need to improve the green consumption system related

to the disposal procedure after use.

O Perceptions and opinions on food service policy

o In most cases, green consumption was perceived as the use of low-carbon

eco-friendly food ingredients.

o More emphasis was placed on hygiene management and prevention of

food poisoning.

o Regarding the intake of hazardous chemicals through cooking utensils,
there was a relatively high level of awareness on refraining from using

plastic products and non-stick pans.

o Improving the awareness of the kitchen personnel is as important as
increasing the awareness of directors, as well as the role of the food

service support center in charge of the education.

O Opinions regarding promoting green consumption

o Promotion of green consumption through supportive measures is more

effective than through regulations and guidelines.

o There is a high level of support for the development of the certification
and product ingredient labeling system that can be easily understood by

the general public.

O System improvement for creating a green living environment

o Introduction of an environmental certification rating system
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- Subdivide the current certification system (certification vs. non-certification)

into a grade system

o Strengthening green consumption education and developing education
content
- Provide content-oriented online information that can be used in the
curriculum (teaching plan, etc.)
- Include content related to the creation of green living environments or
inclusion of general environmental education as essential content in the

director’s job training courses.

o Enhancing standards for funding to improve the environment of facilities
and strengthening standards for newly installed facilities

- Cooperation among the Ministry of Health and Welfare, which is the

overseeing branch of daycare centers, and other governmental entities

such as local governments, the Ministry of Environment, and the Ministry

of Land, Infrastructure, and Transport is necessary to improve the
environment of daycare centers and to secure funding.

- It is necessary to strengthen the standards for the construction of new

daycare centers, so that children are protected from hazardous

chemicals from the beginning.
o Discovering and disseminating methods for recycling teaching materials

- Ways to connect repair services to daycare centers must be actively

reviewed.

- Actively seeking alternatives in terms of upcycling teaching materials,

such as creating a new play space using toy parts, is also necessary.

o Increasing the use of eco-friendly cooking utensils and reducing

overpacking of food materials

- Measures to revitalize green consumption of meals by linking daycare
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centers with food service support centers must be developed and

disseminated.

- Active reviewing of the plans to use semi-permanent or recyclable

packaging materials is necessary.

V. Survey on the Parents’ Perception of Children’s Living Environment

1. Overview of the survey

0 A nationwide survey among 730 parents with children aged 2 to 6 who

are enrolled in daycare centers

2. Analysis of the parents’ perception on children’s behavior patterns

related to exposure to products

Q Children’s behavior patterns related to exposure to products

o An average of more than two hours and less than three hours was spent
on playing with toys.

o 58.5% of children who play with toys mouthed toys while playing.

o An average of 3.6 mouthing events per day occurred and the frequency
decreased with age.
o (7.4% of respondents’ children have ‘attachment objects’, the types being
dolls, clothes, and toys (plastic) in the order of the response rate.
- A risk management plan taking into consideration that general consumer
products occupy a large part of attachment objects is necessary.

o Play time with attachment objects is less than three hours per day on

average.
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o Like toys, mouthing of attachment objects occurs at an average of 3.6
times a day, and there is no distinct age-related pattern.

o General consumer products are frequently mouthed in the order of
stationery items, remote controllers, and mobile phones.

o The average mouthing events per day in terms of consumer products is
about two times.
- Children mouth products that are not designed to be put in the mouth.

o Materials mostly used in children’s tableware in households are stainless
steel and plastic.

- Strengthening the regulation on plastic tableware for general use is

necessary.

O Perception on environmental factors

o Concern about chemicals in children’s products was rated highest, and
concern about chemicals in general consumer products was relatively

low.

o Excluding COVID-19 related health issues, the highest number of
respondents answered that “hazardous chemicals in toys” were of most
concern in regards to children’'s exposure to hazardous substances,
followed by “hazardous chemicals in food.”

- The level of concern about “general products” was relatively low, but
higher than the level of concern about “hazardous chemicals in school

supplies.”

QO Perception on environmental factors in children’s living environment

o In relation to exposure to hazardous chemicals in the living environment

of daycare centers, there is a high interest in exposure through food and
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indoor air.

o However, in regards to the question asking what the most important issue
in the safety of the living environment is, the number of people answering
‘food safety’ was overwhelmingly high, and ‘hazardous factors in space’
was rated relatively low, showing contradictory results.

- It is likely that parents correlate indoor air quality not with building
materials but with outdoor air pollution.

o Regarding the reduction of hazardous chemicals, parents prefer intervention
at the pre-market stage, blocking the entry of products containing hazardous
chemicals into the market rather than risk reduction through consumer

education and providing information on products released into the market.

o Most parents agree on the need to promote green products.

3. Implications of the survey

O Limitations

o Quantitative analysis of the survey is limited in that responses are

reconstructed based on the observations and memories of the parents.

Q Implications

o Children exhibit a great deal of contact time and high frequency of

mouthing consumer products as well as toys in their living environment.

o The ratio of mouthing of attachment objects that are general consumer

products is also high.

o Not only infants, but also children aged 5-6 years can be exposed to

chemicals through mouthing.

o Therefore, product management in consideration of oral exposure is

necessary for children of all ages entering daycare centers.
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o Risk management based on cumulative risk assessment covering all

products, spaces, and food is necessary.

o It is necessary to consider launching projects that support green product

purchasing in daycare centers.

VI. A Draft Plan for Risk Reduction of Hazardous Chemicals

1. Review of the results of integrated risk assessment for phthalates

in Korea

QO Review of algorithms for phthalate exposure assessment

o Exposure algorithm for children’s products

- The algorithm presented in Attachment 18 (‘Exposure Algorithm Considering
the Characteristics of Children’s Products’) pursuant to Article 22, Paragraph
2 of the Guidelines for the Risk Assessment of Environmentally hazardous
Factors, etc. in the Enforcement Decree of the Environmental Health Act
was used.

- Exposure assessment for flooring is presented.

- Additional exposure algorithms for bathtubs, feeding supplies, nursing
pads, and food containers, to which the existing guidelines are not
applied, are presented.

o Exposure algorithm for integrated human health risk assessment

- The exposure algorithms for each medium for the overall exposure path
including food, drinking water, house dust, and household chemical
products are presented.

o Exposure algorithm for children’s activity space

- The exposure algorithms for each exposure scenario for soil, dust and
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indoor dust are presented.

O Review of major sources of exposure to phthalates and results of

integrated risk assessment

o Integrated human health risk assessment
- As age increases, the main sources of exposure change from children’s
products to consumer products and household goods.
- The main source of exposure to phthalates at all ages is food.
- The total phthalate risk index was higher than the individual phthalate
risk index, but the risk index was below the level of concern, except

for the scenario-based risk index of 0 to 2-year-olds.

- The regulation of hazardous chemicals (phthalates) in food containers
must be strengthened in consideration of cumulative exposure to the
total amount of phthalates in children’s living environment.

o Integrated risk assessment for children’s products

- For metals, nonylphenols and phthalates, the main sources of exposure
among children’s products are textile products and children’s jewelry.

- Phthalates are identified as chemicals of priority concern.

o Results of integrated risk assessment for children’s activity zones

- Oral exposure of phthalates from decorative tiles and PVC vinyl sheets
was high among flooring materials.

- Among the six phthalates, the risk indices of DEHP and DINP were
relatively high.

- Among the fourteen phthalates in indoor dust, the risk index of DEHP
was relatively high.

* There is a likely correlation between the concentration of flooring and

indoor dust.
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Q Implications

o The exposure risk in space was higher than the exposure risk through
products and food.

- The calculated risk of phthalates from flooring and indoor dust in some

areas exceeded 1.

o Considering exposure from products, food, and spaces, the risk of

phthalate appears to be of concern for children.

o In the case of children’s products, even though they are not intended
to be put into the mouth, children are exposed to them orally. Therefore,
it is necessary to strengthen regulations based on the total amount of

phthalates.

o Since children are not exposed to a single phthalate in their living
environment but are exposed to phthalates and other environmentally
hazardous factors in a complex manner, cumulative risk assessment,
which is the multi-media multiple exposure risk assessment considering

the accumulation of multiple chemicals over time, is necessary.

o Standards for general consumer products must be strengthened in

consideration of children.

2. Preparation of a draft phthalate risk reduction plan for priority

products for management

Q Flooring and furniture

o As a result of the risk assessment reviewed in this study, indoor dust

appears to be a major exposure route for phthalates.

o Since furniture and flooring were identified as the major source of indoor

dust, they were selected as one of the priority products for management.
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o Standards for phthalates must be added to the “Environmental Safety
Management Standards for Children’s Activity Spaces” in Appendix 2 of

the Enforcement Decree of the Environmental Health Act.

o It is necessary to enhance the phthalate safety standard for furniture
(bookcases, lockers, etc.) that is frequently used in daycare centers and
schools to the level of the common safety standard for children’s products.
- Extend the definition of children’s furniture to ‘furniture placed in

children’s activity zones’

O Teaching materials

o When purchasing teaching materials, more emphasis is placed on

learning purposes and convenience over chemical safety.

o Enhancement of standards is necessary because mouthing of teaching
materials and school supplies that are not classified as children’s products
occurs frequently.

- Proposal of amendment to include teaching materials as children’s
products that are subject to safety management of the enforcement
regulations of the Children's Products Act

o Encourage the purchase of green teaching materials by providing
financial support to institutions that purchase green products
- Green products sold in online marketplaces run by the Public Procurement

Service and the Green Marketplace run by the Ministry of Environment
are mainly energy-saving and recycled products, not products with fewer
hazardous chemicals.

- It is necessary to promote the production of products with low hazardous
chemical content and establish sales channels.

- Central and local governments can support the production of eco-friendly
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teaching materials by developing support projects for small local
businesses, and local eco-life support centers can provide support for

distribution and advertisement.

Q Textile products

o Textile products such as blankets can easily and frequently be subject
to mouthing by children, and the contact time can be long due to the

high proportion of textile products among attachment objects.

o Currently, textile products for infants and children are managed under
the Children’s Products Act, and clothing and bags are managed under

the Environmental Health Act.

o Since general bedding is also a product accessible for children, they must

be included in children’s products.

O Priority product management system

o It is necessary to continuously monitor whether children’s internal

exposure is reduced as a result of strengthening safety standards.

o Biomonitoring results should be reviewed together with the results of
cumulative risk assessment and used as a scientific basis for assessing
exposure reduction or selecting exposure sources that need to be

prioritized in risk management.

VI. Green Consumption Implementation Strategy to Build a Green

Living Environment

1. Framework of green consumption implementation strategy

Q Establishment of risk-based lifecycle management system
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o Activate green product manufacturing at the production stage (safe by

design)

o Activate green consumption through raising awareness at the consumption

stage

o Minimize the leakage of hazardous chemicals at the disposal stage

2. Green consumption implementation strategy to build a green

living environment for daycare centers

Q Status of product purchase and disposal

o The demand for the purchase of teaching materials for daycare centers
is very high, but the purchase of green products is limited.
- Limitation in the diversity of green teaching materials
- Absence of green teaching materials at places of purchase

o Daycare center teaching materials have a short usage period and are

mostly discarded.
- Pressure to keep the product clean and flawless
- Immediate disposal of damaged products due to safety issues

- Disposal due to difficulty in repairing the products when only parts are

damaged

o It is necessary to develop strategies for implementing green consumption

at the local level in consideration of local product circular system.

Q Establishment of a green consumption system centered on local eco-life

support centers

o Eco-life support centers

- Established to serve as a base for spreading eco-life by encouraging
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local producers to produce green products and consumers to purchase

green products

- The “Green Daycare Center and Kindergarten” Project is included as

one of the major projects.
o Facilitation of green teaching materials consumption through eco-life
support centers

- Utilize the existing network of local daycare centers and the network

of green product providers

Diversify green products available for purchase

Produce green products reflecting the demand of daycare centers

- Develop support projects for connecting daycare centers and local

businesses

o Establishment of product circulation system through eco-life support

centers

Support businesses that collect, repair, and reuse teaching materials and

toys from daycare centers

Establish a regional circular green consumption system through the

establishment of a sharing and circulation center

Train public to raise awareness on product reuse

- Develop regional support projects for upcycling
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(Figure 1) Local green consumption implementation strategy
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