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ABSTRACT

Objectives: This study critically evaluates the achievements and limitations of the European Union's Registration,
Evaluation, Authorisation, and Restriction of Chemicals (REACH) regulation and examines its strategic integration
with the Chemicals Strategy for Sustainability (CSS).

Methods: A comprehensive analysis of REACH enforcement data was conducted to assess implementation
outcomes and compliance patterns. The alignment of key CSS policy instruments with the existing REACH
framework was systematically investigated to identify mechanisms for addressing regulatory gaps.

Results: While REACH has successfully operationalized its ‘No Data, No Market’ principle and transferred
responsibility for safety to industry, significant challenges remain in supply chain communication and compliance
enforcement, as evidenced by persistent violation rates. In response to these shortcomings, the EU has initiated
a strategic enhancement of the regulatory architecture through the CSS, which serves to both reinforce REACH
provisions and advance the overarching policy objective of achieving a toxin—free environment.

Conclusions: European chemical regulation is undergoing a substantive evolution through the systematic
integration of CSS with the REACH framework, thereby addressing inherent regulatory limitations. This
transformation represents the emergence of a more sophisticated and adaptive regulatory system characterized
by evidence—based policymaking and continuous monitoring mechanisms.
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2] 2t E R4S A7ISIAUTHEC, 2001). o1& A7]
2 REACH(Registration, Evaluation, Authorisation,
and Restriction of Chemicals)7} =]= 1L, 3F5k=
4 kY 45 Y2 AR A (producer
responsibility principle)o] wa} FHoJA 7|FdoZ
A= QI o] 22 AASte| 710l stek=d kA
= YSoHA et AS, ARl APT 4 fl=S No
Data, No Market ¥2lZ 3o, EHARE 99 A
AHo=z k= AP 2 (precautionary
principle)= AZSFRTHEC, 20006).

I3y EU 3]¢¥=r9] REACH 9 IS HH3sH
REF(REACH-EN-FORCE) ¥4] A3}, REACH AA&
ol A AAIGE A A2Z HARE S Etot
1, Az 9 ZFY AutolA dfg YFo] 53] A
SHA] Qb= Ao = FRIEQh 55| 33 ARlolA19
FJE B3 obd JHO] AH A2 oy A o
Aoz JFS vAH, 7199 ¥t A 22 A
2H AR oJojz]aL QITHEC, 2019). o= 7199 o
5 HYZ A F Bt ol AHRe} HEE §
A=A = Aol =2t 53] 154 SMEE0
il 7 925k #El7F 875 37Kauthorisation)
9 AlZKrestriction) AEoA9] 2 9982 REACH
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O] ApdfHtzlo] @O FES] olP=A| Hstal
U= AlAFRHT

o]&3t vj7ollA] EUE toxic-free environment A&
2 EHZ CSS(chemical strategy for sustainability)
£ $95t1, REACHS] HAIE HshH A=g 717
Hebohs 2dE A5k ATHEC, 2020). ©] MR
sehEde] A Aol dx ¥y futo] ik g
(zero tolerance approach to non-compliance) &
= PAE FEFCEHN, REACHO T 7199 ¥4
QI 17 5 AFE B dZ5] & Ago|t. o]
A2 22 = A Aol HEEA] g, eEd
AA S A Hdstal Ao AdaydS 1Lt
7] 913t A k= olsfd 4 Sl

£ d+= REACH AlY o|% 44 Y Hlo|lHE
w4510 A4 Y29 A=A & o]|% o]3) I}pFPojA
Uet= SHAIE F9¥otkal, CSS =3t ojwsh 2%
AAEE Z=A Esielth

ic)

1. g1

o= ECHA(European Chemicals Agency)
Aksh, A9 HJE w¥F EH(Forum for Exchange of

CSS Action Plan

+ Zero Tolerance: Revocation of
Registration
+ One substance, one assessment
+ Information Requirements for
REF-12 Polymers & Low Tonnage
+ New Hazard Classes in GLP

« Digital Product Passport

+ Information Requirements on
Content & Safe Use

+ Common Gpen Data Platform

+ Global Hazard

REF-14 o
Communication

+  Generic & Grouping Approach

+  Phase-out of PFAS & Essential Use
REF-9 [ per1g

« Stricter endocrine disruptor rules

+ Mixture Assessment Factor

«+  Reform REACH Authorisation and
REF13 Restriction

Figure 1. Development of EU chemicals policy from REACH to the CSS
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Table 1. Overview of REF projects

Project Topic Year
REF-1 Registration, pre-registration and safety data sheets 2009-2011
REF-2 Obligations of downstream users — formulators of mixtures 2011-2012
REF-3 Inspection and enforcement of compliance with registration obligations by manufacturers, 2013-2014
importers and only representatives in close cooperation with customs
REF-4 Restrictions 2016
REF-5 Exposure Scenarios, eSDS, RMM and OC 2017
REF-6  Classification and labelling of mixtures 2018
REF-7 Enforcement of registration obligations after the last registration deadline in cooperation with 2019
customs authorities including the verification of the strictly control conditions applicable to
the substances registered as intermediates
REF-8 Enforcement of CLP, REACH and BPR duties related to substances, mixtures and articles 2020
sold on-line
REF-9 Enforcement of authorisation 2021
REF-10  Integrated chemical control of products 2022
REF-11  SDS and checking the conformity with the requirements of the new Annex Il of REACH 2023
REF-12  Compliance of imported substances, mixtures and articles 2024
REF-13  Enforcement of chemical products sold on-line 2025
REF-14  Classification, labelling and packaging of hazardous mixtures 2026

Information on Enforcement)?] 147§ REF HEIilA
£ EA4I5t9 REACH ol @& B7skal, CSSeke
YA AAE AESHIH.

HA] White Paper(EC, 2001)2} REACH(EC, 2006)
2 AEsta] Ho| A AT HHLS DAt o
3 REF HIAJo| 7]8ksto] AlZ E@,g 23851},
REFE= 3199 719 REACH Al Y& 3522 #

Aole Z2AER, 71 7F A HAE siasta JY
9] YIS =ol= AL FHOo= JTHECHA, 2011).
ohet, REF:= REACH W A1 £19F 7FeAol &2 9
g2 AHsto] JHstER, AR A0S EU A A%
o] &R dutslslr] ojHrt. o]Hgl A B
o131l REFE 5UE 1 #&5H 7120 w2t 9=

o|3] Hlo|EE AAYCE HEFFO =N, REACH ol
2zo AMFHoT Acels ¢ 293t A AJa e

S &= Itk 5] REACH 34 AAIQ] S5 (registration),
7Kevaluation), &]7Hauthorisation), A|$Hrestriction)
9,] _F{_xﬂ PEAJ_Q }_(‘)J-X—] o7 lq.ohﬂ- 2 olqﬂ— z-loﬂ/q
83 9uE Z=t 2 A= AR € FFYolA
o] 7A TEE FALE AAZHR] E4S Ftnt.
oo g B A= A B4 ZA3E EgE
European Green Deal®] 42kl CSSE o|dst7| ¢

www.kiha.kr

ot

HA] o] AR Ad) A8 (action plan)S HESH
o} 2 A= REACH A o149 White Paper ©
AR @A A B, Yozl CSS A Agof o]
7174 A AR A7fe] 55 AEHR JHA 4 -

SFch olet B4 EU sishEd Aol dhd
< Zota, T AF ko] it AAEE Al

Stets FollA <fw7E ok

xR

ol:l B oA IFU
OZ"., 1z

n.Z 3t

1. NO DATA, NO MARKET &zl0| 2 U5 zQl
HMeto| Ms

No Data, No Market2 REACH A|A19] &¥4o|
Z+ A Aol o] ¥zo] QJujsh= Hi= dehEd
o] AR AYhstr] Ao 71Ho] AAZ S H7t
stal 1 A YSotes 8o =4, QbR F9l
< ARdA o] Fofgth= Ho|tt. REACH o]x<] 3lsh
54 A AlA(Regulation (EEC) No 793/93 )=
SierEAo] kA AF Yol 71ho] ofd AF A

= oA TAE Bl A e T A
A stollA= FEIE A 2AE FHolddH g E2e
S AF dSolor doh =y Y9 5ol
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52l shehad JHE= 7]do] BRskal itk 1
Ayt JH= 7o ERE JHE StEstH WA 9
WS FHoloF sk +2F Heo| ZHICKEC,
2001). ol=igt 4Rl 42 REACH AZ<] =8 5<%l
o= AZFt. EU HPAHE(European Commission)
+ White Paperg &3l "slot=49] dojg A4t 2
B7F AR TR FAS ARERE 7oA oA
Sty L HAIMCHEC, 2001). °1% REACHE 7|¥e]
AAE QRS FHOHA ot ka4 ARSHAY
Ao SAE 4 Q=S dlal(Article 50 No data,
no market), EU Aol setEdS AxsAY £
St B 7|92 A gl eEdE 555t
OJf(Article 6: General obligation to register)&
F3E o]F B9l FRoIA 7IdeE A AT
9] AT AxAHoz .

J2u AR o] 2AF Aif= et A4 7F Aol
£ HojEth REACH AR 27], 4tdA19] o] a2
A3}st7] sl APd5S(pre-registered)olh= o7
M oo, REF-12011) &AF 23k, iy 7
A 2,40070 5 6.3%(151/2400)7F 5= 9JF-& Yutr
Ao g RIEUt. F8 N FFOE AT 1E o4
EZ49] u]550] 40.4%(61/151), FASE 55 FH A|
E2 59.6%(90/151)& ZRIEATHECHA, 2011). 3H
3 FAl= REACHZF AlQE o]%ok A|&E ATt
REF-3(2013) A A3k gl 1,16971 71491 12.9%
(151/1,169)7} 55 9 tglen, gld st
=4 26570 5 veE AHI7E 63.0%(167)F ZHAIZIT
(ECHA, 2013b). £3] H& £ Higt 55 {7
7ol ET=H AlF(2018) o]Fof AAlE REF-7(2019)
RAPNAE A2 HAEA ekt AA 3 oA
1,19370 &4 % 15.1%(180)7F 5= 9JF-E Hgie
o, f5to] &eld 18070 B2 ¥ v|5= E2(42.8%,
77/180)°] 7P =2 HlS= AA|FHECHA, 2020).
20249 55 ofF el % sishEd A3 ZINREF-
12, 2024)0l4 55 oF k&2 18.0% (146/803)°1 &
Flom, 9H {FE -2 [ SSoIATHECHA, 2024).
XA A= REACH Al 2715E A7 55 9
E QE £ u]5E(non-registration)°] 2 ¥t &
Po&E A&HE UYSS HolErh

HH, A4 55 4 § 49 vlsS Aok AE
= a2 AV AgHERl JE g9 7|99
ESES AR A2 A b4 dlold Fjo]

i

_—

<t
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Astal 9Joy. REACHE= E49 55 B4 37KE<s
£ & 50 AAE J3o] AXokE AAstol, &
T R 9 JHY WLt 22 A3kt
FES EZ(A 100E o4, Annex IX, X)2 A W
Al™(in vivoyZ ZHSE FHYASH TlojE AlEo| oF
SlEjy, AES E8(Annex VIS #ASHO] oFd FH
gk 9tsh7] W20, 249 HdS SE5] U]
o]t} AA|Z Botham et al. (2023)°] ECHA d|o]
ElHo]Ao] 5FH 20,0007 oVde] EES BA%H 2
52 E4 62.0%= 34 E(acute exposure), 72
(sensitization), A5%d(genotoxicity) & AT
ZgEgk gtr o] Qloitk e d(carcinogenicity), A34]
=/J(reproductive toxicity)S Z3t QUA| Fofi/dol
3t SESE HlolElE ZkE B2 HA9 19.0%0] 23
ot & A& 4] CMR(carcinogenic, mutagenic,
or reproductive toxic) £4°] U 7FsAdol U=l
T Eotal, ARl 710l B4 /el AR A
E2 85HA] got Y184 B7F AT Ebsd =
t}. o= e High HJH Fuo] o Hs] SiE
A 4 S HojFm, ZFB}HO = No Data, No
Market ¥2lo] FHER] Eokal QS AlARRIT
A9 FFYoNA BT 55 EA= ofY dAE A
o|Eo] FTFY HAY tHE Pt REF-2(2013)
o 2, &= AX - it SFAAEAY] 31.0%
(322/1,037)7} vl6& B4 G A& YER T
o] & AWt oJAK53.0%, 171/322)2 W&oZ 55 H
A|(exemptions) dWelo, AA9] 12.6%(131/1,037)
= AA @A HeE EES EHOE ARES Ao
2 ZRIEJITHECHA, 2013a). o= A9 249 &5
OlF 9juto] SIARAIR Stoda Q& oA HAIE
sHA & Eab ofuz), A% A HFTRAL
AR 2 EAS FEAA T390 A Aht
o 24 BAIsH] ogl& A¥S THAZ = A2

SHH oA RAPE Ul5E E4o] tiet A 2 A
&9 FAIE HoEohY, olojRl=s A= 55 HH9
78213 el E o2 BAE =Wtk REF-7(2019)
o] =, FFT W = Hsht 8- HAY 5o IE
A H 7341 91 Y Article 22: Further duties of registrants)
ukEo] AA et AHJQ] 24.4%(44/180)° E3ct
(ECHA, 2020). o= 7199 945 A ool =z 5
Eout WEY S &, FFY Wl A&ZHol1 5
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5;(4_?_ q{
wojzrt
REACHY] 3HAIQl 'm|5&2'3} ‘52 AH9 FH FAY
2 olgh e AHIE SfEsh] 918 Csse TUe
Y2|(zero-tolerance approach to non-compliance)
< PAHCE TYstott. EU Y HS+= CSSE &
o] REACHS] 4F A Yzlo] dHoA Az 25
otA] a1 S AR HAR AEH 55 AR
(registration dossiers) & AE Q7 AIGE S5t
Hl&2 oF 329 19 EFSHH(EC, 2021). E3F A&
+ B4 5o 87=E= AAEQl JHETe R = {54
= Swo| mefstlol= A=A AZE EA5H] wl
OJtHEC, 2020). ool wet 7]&9] A 4 454
P 24 Hloju, ‘6% A5o] AE7F RASHAY
8A& F5oHA] g2 B9 AR ER o w5
EHSE i(revoklng)o}oq A4 ElEAl 7l B
g3 A e FE5Hlt= JAE Holal Qi
of&?] FHO AAIHE siasty] Y8l Aesr =4
B9t ofyz} 7|&o] HAEUH & EZH(polymer
of concern)?] WA E 5= oEE Hulsich ESL
AR AQlo] =E CMR, A1744 9@ HYA, Y&
vl wgt 24 5 1549 fof 54 IR0 ¢ Sl
g AES £ doii= FE 342 3T AEo]
tHEC, 2020). °o|& 53] REACHS No Data, No
Market 93]S A84Q A= H2AA sFeh=d 4
HE AAH R gHsta B ALARE sfjadtos

She @AM Yol Al

= oo
O]'J—J- 9»7]\\31?_

FU

W, 7199 43 BYL FAEtEE FBH XS B
oIz,

2. 35Y W ¥& MY o|2(Title IV)0il 2 SDS/eSDS
[ 517

REACH Title IV(Information in the supply
chain, Articles 31-36)= 339olA =29 <&

Table 2. SDS Quality Assessment (Annex 1)

, lzrtgﬁi A= = Q=
St FHEE] AAE 5k Ae FHo=E o
o} REACH &¥f odoll= 357 W stIAREAlA
AE AG oJF7t RojxA] Qolth o|= QI &5
W &= 9 ARE 2o A9 dAo] A= vtgE A
oo} A& A9l QA H7Hrisk assessment)E 445}
< o AT AR ol=et ZAIE siEstr] Sl
White Papere= AHO| A5 7FxslH HHE HAd A
A9 HYAE itk Ax 2 £YAF 24 FEE
S50k AR ofyz} SHAREAIE A9 B}
AR AEE A9 3FT0 ALDoles T EHN
Ax - AR} SHAAREARE 4T FE8 JH A%S
7}z Es| sfsEdo] 96)d AHel ok HI
A& A&5k= SDS(safety data sheet) & 59 W
AE Ag9] 4 =2 AP oen, fsid Bt
Ayt JA| AR ARA AEsfoF 2 ARITH
(EC, 2001). o]ot 22 22 Fg-2 o] REACHOIA
eSDS(extended safety data sheet)?} =ZESALE L
(exposure scenario) 7fgo& FASIOH, 34%
W A A 9 B0 o =4 SDSE BEe] 443
tHArticle 31: Requirements for safety data sheets).

I8y 339 W AEAGY ol A" AR Ayt
(REF-2, 2013)= Ak}t @49 Aol& HojEth X
AL A 7192] 97.0%(1,084/1,118)7F SDS HIA] o]+
£ oo Eoka, SDSO AlE 5 A
A7t 52.0%(575/1,105)°14 HHE Ago] YA AT
SDS Wi 8 F=HE AmHEY 2R} Pda) A4 E
£ & B4 4 7/ BS54 FE(Section 8)' 9] AT
£0°] 17.8%= 7FF &=3kon, ofo] ‘A HE& FH
(Section 3) 13.9%, ‘934 - YIA AXH(Section 2)
= 12.8%% YEEth $52 12 d7]Y9(non-SME)

DS heading N eesssed . defdendes oy
Section 1(ldentification subs/mix, company) 4,205 474 1.3
Section 2(Hazard identification) 4,313 552 12.8
Section 3(Information on composition, ingredients) 4143 574 13.9
Section 8(Exposure control, personal protection) 3,760 671 17.8
Section 15(Regulatory information) 4,603 483 10.5
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9] AL 51.0%(77/151), 4 71A(SME)Z 52.0%
(498/955)E 719 2o WE FE Zt EAYE &
oJu|gt zpo]7} Qitk= AMHOIEHECHA, 2013a). & 7
B A3t EAl= &4 71Tl =5 @4do] oyl
_lda—glLU]- Z ;(ﬂoﬂkl o]—j]_ X‘LOJ—O]— X-]E_E _QJ-E_()— S _L]-
gdl= d ojEZo] EAE HojEh
oje} Z2 SDS AE EE EAl= A7t 10E ol A
U= B2 #YE A% eSDSoA T RHEET
eSDSE 71& SDSHEO| =& et 9 24
(operational conditions, OC)¥} &I ZA|(risk
management measures, RMM)E 71302 I3t
SR B EAAEH. ol H8 27 & &
SEddesE A4t @Yy Basit=s HAS,
SDSEt} Zrete 4 Ha 9 TEE 7hsotA dth
I3y eSDS "4 ZINREF-5, 2018), AA| 4557] 7]
Ad 5 7.0%(32/455)7F =E2AUE 7 F=HEgloH,
HRE o= eSDS FES}F EAUEL F AR
EYA7 v LA 5] AR Ko JE &
U] 10.1%(26/257), &4 HS HE LA 9.9%
7/273), = FH EUA] 6.0%(27/452) &£22 A
A= E3, =E3AIUE L AAY FHE nH| = gl
Hoh ZAdAF HeE 9 JIE STy A7t
2] A=A 5 "4AQl RMM o] 8.1%(23/285), OC
S HISHA] L2 AT 4.9%(14/284)F 2RI ATt
(ECHA, 2018b). ©|= eSDS7} 11=4] siehE2 e
o] a4 Fedo Etohal, JEO AA Ao}t &
AR = <lsf AFARI A T 75 A X9
T e Rojzr) AERHo=s REACHE 239 #
Aol AE A 45 AAS HH o= Pgs] Fojs)
= = AFou, od A Ait= WA R 'Y
AA et AHY AA £ 7o) ARt 7o)
U= HofEoh ©Lo] ol Aol 7Y et
A glo] L}E]"r_}‘:}% A GF 7199 78 fiEto] of
A& f1des
% Hojzroh, kA A
% TE AE=S9 &
% 1& ]7] At

o AN

)
o
HU
>
iA°)
o 1|
19
o
2
=)
_\E

et
1
%
F
i%
BN
=

SPA REF #42 &3 219 S
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ot
I'-III
)IIE
)]
wn
w
0z
=
1
o

fo| ZAlo= - B3

EU= HH o] & ket <=8 A(circular economy)
o] A ZAolgtal ®Hil, 7|&9 AR F49] SDS/
eSDS A WAoA Hojufazl Jitt. CSS= E
REACHY| 359 HE Ag¥} 80| d& dAq| ¢
SHol 1oL, FAA AF JH HFo] 8 H E
JEO] ntHSE Zefoto] bASH ARSI 23t YR A}
|2 Aottt JEsITHEC, 2020). o3t &4
sidst7] Aol EU= 34 A Aolio] 24 ¢
=49 o]gZ FAs7] g AF H(product
passport)e =945k, olo] gk 7|&4 7|Fte R &
5 2 gloJf E3E(common open data platform)
= 75T AgolthEC, 2020). 3=HLE 5T W

= FAVL sekEd JEE A 2 ZRoh At
6EL_/,\_ A= 4L Ao =R, FJH =419 F)st
2 ke T AAE Aot =4 gle =4 <%
(non-toxic material cycles)& Adsk= ¢ 7|ojg

Aol

e

ﬂﬂﬂ Ol=0

3. AP0 RI0) 7| St
REACHY| E4%

A<t ?Pé% HSoh=

|-II

{ o

17t 2 H[St M=ol 0|3
d SerEd =AY <l
ol ©AA A= of
E} White Paper= Q17+
v % gl 1E4 seke
o= RIF o= I} o
%313}31 7\]143}31 %Xé €& dis] AP Sele T
Folt A SAIE o185t AERt FAIE ABSH
(EC, 2001). ool w2} REACHE 1154 3tehad #
g5 o AR Ao] 79t S7KTitle  VIE
Authorisation, Articles 55-66)2 AgHTitle VIII:
Restrictions on the manufacture, placing on the

e
H
rlr o|-
EJH N

d

9,

il &

i N
é i
Fﬂ
ol
2 By
1 Nt
ok g
i
{m it
2o
el

%
oy
o,

é
o~

| _|\1 0
_?L

m of
ol

J
p

market and use of certain dangerous substances,
mixtures and articles, Articles 67-73) AlES =Y
et olg B9 4ol sl IRIEA Fe A

A= AR HAHoR A A2 A 4+ w
2 gt
e BE Y 4R Fust A=) A= SVHC

(substance of very high concern)ol tigt 717 424
gt BA7E 8= 7FE4 Y (Annex XIV: List
of substances subject to authorisation)ol|A] H&+
5] =#drh REF-9(2023) &AM @29, s7H=4
(Annex XIV) ZAF 5027 5 40.4%(203/502)14 9
gb Aol HAEleH, HH o 404 7Y F
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Table 3. Non-compliance with REACH authorisation obligations (Annex XIV)

Articles REACH obligation i,:lépr:;:?iror?; '\\I/Lijgl]at?[gngf No:(;eco(ro/rlg)lla
56(1) Prohibited to place on the market or use without authorisation 319 23 7.2
56(2) Downstream user obligation to comply with authorisation conditions 371 97 26.1
65 Including the authorisation number on the label 165 31 18.8
66(1)  Downstream user notification obligation to ECHA 361 73 20.2
37(5) Downstream user obligation to identify risks and implement RMMs 388 99 255
31 Including substance identities and authorisation numbers in the SDS 234 41 17.5
40.1%(162/4047} FHS E5514 S Z0E A1 FASHE 2N Tt AQ AL o]y Al o] 92
E|ATHECHA, 2023). ol EU JPHLS7t RARE A =Foltt REF-4(2018a) A3 23, Algt 49| ¥
A 109%7KH2007-2019) EU 3eH=4d W49 B+ 9WRE2 18.0%(1,014/5,625)°] E3aL, A ¢fvt

HHE 18.0%(F& 82.0%)2F v e wj(EC, 2021),
S7H=4 B 9t Blgo] F v o] =A uEhdth
ZAL Y =9] Zpo|= QIS 57HE-RRH38)2t oFY
AHEAH324)9] &S AFH 0= H|wsl7]ol= B4
A QA eu, dEoE skl dd A 2
of =9 stAREAL S7HE-FALe] Bls| A o3
SHoA AR ekt AR YEth REF-9
(2023) HaAo] W29, sHAREAS] 2 9JRE AL
2 7 A &5 9F(Article 56(2): General
provisions)?} AFATZRA H-E& oF(article 37(5):
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Figure 2. Overview of the generic risk management approach
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