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Reinforcement of Refrigerant Gas Regulations in EU and
Implications for Carbon NeutralityJr

Dong Koo Kim*

ABSTRACT : This study examined the latest EU regulatory strengthening trends for refrigerant gases
with very large global warming potential (GWP) and derived implications for carbon neutrality. The
European Commission recently unveiled an amendment that significantly strengthens the F-gas
Regulation. This study presented the meaning of the main contents related to refrigerants in the
amendment by comparing them with the current regulations. The main contents of the amendment include
drastically reducing the maximum amount of HFCs that can be placed on the market, strengthening
regulations related to HFCs allocation, adding products and equipment that use high GWP refrigerants,
adding regulated F-gas and updating the GWP of existing gases, and other stricter regulatory designs. This
movement of the EU will affect the policy stance of advanced countries such as the United States and
Japan, and Korea's policy will also be further strengthened. Therefore, it will be inevitable for related
industries to change to next-generation refrigerant gas. Meanwhile, this study also analyzed the latest
policy trends related to per- and polyfluoralkyl substances (PFAS) regulation, which were not noted in
previsou studies on refrigerants and F-gas. [FPFAS's registration of REACH restricted substances, which
are being promoted by five European countries, is made, it will have a very big impact on the industry
regarding refrigerant gas. In addition, it will be inevitable to thoroughly review each country's greenhouse

gas reduction strategies related to F-gas materials, including refrigerants.
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A 27 9] 223} 7)4o|Wo] ABtE olAl Hhekgrh Al 0.2 yolE ol £
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o WA 8 Al A 25 4ol 554 1992L=loﬂ IXPEEEEE
(UNFCCC) & E3) 7] 533} ) o2 9jat 22429l 7 .
©]% A(Kyoto Pr0t0001)°ﬂ Fofaf A4 QA Z]?J%X—u 5@‘4 13]‘% A= 5
K] SATEA 7552 AT W E A ML 2 7|5 917]of - 351710 g7}
QIekT BEkgh FAMBIE AERIIA mYG A SAAE BASH H9ic) o]
2015 o= 18] & A (Paris Agreement)©| Zj B ] o] /‘\j{]u—#a—} TNEe] LB glo] A A
A7t 7153t df-3-517] $17t 2ol FRsHAl = Utk 1L, 2018 wHEH A oY
A Ao R WE GALRE AT H] & Al BS ARIS g o] A met Hef 2°C,
olrH1.5°C o2 Aaksl7] 918l 2-20] 72232 A o] dsfiof Sl o} 2.8 214 5]
9L} IPCC= o] 2t uke] 4 Aele] wke2018 0] 1.5°C S 1 wA] 2 7kc s
HuXE AF-2H38HE ARG E T o] 1.5°C o= AIRkstr] sl 20508 714] A
AIAIZ O =2 o]4le}etax(COy) HllE ol 0(HaF-1) o] H ofof st Yl & F-7k22)
O] HiEE=20101d thH] 205071 90% O ZaxAlAH Ok Rt AAISFATHIPCC, 2018).
AR 17 Yo 5 F-7 ks 7] ske] g o A7 ofd e, @& HES] T oA
T2 =0l w o] gtk de] Ge7l nie} o] W] & F-7he A 0] @ &5 B Sk
Al S = ARl en, 2= FHe= 1987d ZES A A gl oos|
S o= o) Akt anfof et ThA1 A XS 28 ik 53], 20161 =9

th 71Ze oA AEE ZEEYAGA A28AF Ao A= A2 TS A Y
(GWP))0] 352 23 EHA(HFC) 9] A4ttt AH| S <3t 1>of] A A HEe} Zro] Xtj

[}

1) 7|13 ®sto] st AH 7t 2 H|(Intergovernmental Panel on Climate Change)

2) Fluorinated gas®] UL 2 EF7IAR HAE Y| = sl £ Ao A= F-7FAR 3273

3) Global Warming PotentialsZ 2|n|3}0, E4 LAI7IA [ Eo| tf7] 02 WS uj o] 213} G1l7} o]
ARBFRAE(CO,) 712 Gt HeA deee ARY. 2 10097H8) 243} anE ov|sh=
GWP1003 AME-31H, 24 Q] 24 7FAQ] o] AFSFEHA(CO,) 2] GWPZF 1Y,
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(7 1) 7|Z27iE Mol E HFC 245 SH%

St ASTE 1] AST 122 A2
k2, 2jAol,
%2 900] 3 | GCC, AU, ofsh (920 wFE 2| AHB AL,

Agepy | T
Eh RE AST | ofeta, wlag | oo) mE A2F | Ey|ach
$2u]7) 25k
2020~2022d HFC | 2024~2026d HFC |2011~2013 HFC |2011~2013¢] HFC
ey | B AU + B YU + B UL ¢ W YIS -
=T | HCFC 7125%9] | HCFC 7125:39] | HCFC 7125:39] | HCFC 712432]
65% 65% 15% 25%
202499 54 2028 54 2019 A 10% 2020 A 5%

202939 A 10% 203239 A 10% 20243 A 40% 2025 A35%

r=dA 203539 A30% 20373 A20% 20293 A 70% 202949 A 70%

2040 A 50% 20423 A30% 20343 A 80% 20343 A 80%

20453 A 80% 20473 A85% 2036 A85% 2036 A85%

2}5: UNEP(2019).

2 GOC(Gulf Cooperation Council, 278 23] )) = ul) 21, ALg-Tlofeulof, ouk, 7fet, F9o]E,
UAE7} 3] 94=HGCC, 2022).

80%7HA] <ok W82l D14 AIE Edslk= 71 AE
2019). 12 IPCCE= 1.5°C SEEILA oA o] 2f]t 7| & 2| |G A& 2£3Hsf
A7 &3] ol EH et A2 e} 1.5°C = gAdoll= vlEsittal
CHIPCC, 2018). o2} 2 g7} o] %, FH AMNEU), 2= 5 Z4F=22050d ST
gAe MAIskelL 27 S RRE AT TolH, GWP7E 2 W7k
7] 1%k A = EU 5 AR=E 54
A2 A Al 715 RSl it
Fo 2N Pulj7iof giek 8=
31, A o= 71E] sk A= 7]t
ZYE| AL Sl whebA Ws/ 7171, 2R (e013), S EHEZ 5O
SE A2 ARl B ST bl gltk. L= g
S AIABIRALH, o1& f3]

1| 2 J3W(Heat Pump Ready programme)-S
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2028 7FA] 7F609t off o] 5| EH i A 2| & A4 e A& o] tHHM Government, 2021).

AT G AR A BAEY 100 34174 L) oA o1 7| g 228 Hofe]

A WA 7)E 2 FEHE 714 A5 ATH2050 BHAZY M AR 3], 2022).
o 4 Wrl 7k 2ol Tfgk S8 W WAL S713 Flolu, 712 Yool ek BU
AR=9] Al = B A3 = A

Ik 531, EUE 292 A4 A22 71553 o
02 WEACHY AHSH F(EC, 2019) 7] sk 3ol glo] 1 AAE Awska
o e & g e ﬁmi 22 ﬁiiﬂ.ﬂﬂ U2 AT EIATe|
4 3

M ol

o 3o

o
N
~
OZi
é
_1_4
rlr
o%
=)
N
_,4
S
1o
N
Fo
m
Z:

S
ul e @ Q1o sl Al w ok}, A3Ao Al Tl ARl @@oﬂiﬂq u}° o
2 A47g A= EUS] F-712 117g(Regulation) 7H7g =3ol| tisl] 117 7=} vl 74 2 EU
g9 Nt 8 e AuEUTh olojA AsFeA= EUS F=sleletE
(PFAS) A2} @ 7}2~0]| o] ok =3tk E(PFAS) 9] 5701 EUS| A3y A4,
PFAS 2] REACH(Registration, Evaluation, Authorization and Restriction of CHemicals:
EUS| 3etad 65, B7E o R AR Alk) AldtEd 55 At AIAR, st
Bh47]4 9 USI(EFCTO) ) Hhute] &exm Aslolnh. npAeto 2 Alegol s AR
W AR O 2 B et

ofs

Il dui7tAe] 2 S4 W Mef 201

Wl (A, refrigerant)e WA/ YE7]7], 324, S|IEHIL &=
B S 418 SRR ALN0] AL wste}l LN AL gl
Aste, A Q) Wi SR A, Sl shuol, oliksheks Hol

B 3o
Hoox O

~
Z

Z 9 UY|-§-2 Calm and Hourahan (2001), Calm (2008), Narute et al. (2021) 52 #1138 A x}7F A 2]

o i
o
10
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oGO, Hitol iz 25 B A Q1) £t X4 ODP)5) 7} G(0)] ofof 5},
1 T-LUBIA|HGWP) 7} 555 srotof ghehs Zlo] Wu) Ao 8j4 Tie bl =)
ool = 7]} FAIS ) atel ahel At TS A2 4 glor], 1 54

o et ool A Ak 2

(E 2) McHE doiel £4

7% | @ws | gwed | opr | awp W AR
1A} 2719 | YR oHNH;) 0 0

2419 CFC CFC-11 1| 4660 | mEo"4ODS 1)
254 | HCFC HCFC22 | 004 | 1,760 | ZE2So/AAODS 7%)
34 HFC HFC-134a 0 | 1430 ﬂiészjél g;)gxg
A HFO | HFO-1234yf | 0 | 0501

Z}E: Narute et al.(2021), EPA(2022), EC(2022)2 Zu18) A=x}7} A4 ).

WA, A A W2 2710 ARG EE QLU o, ol Ak}, SRk o kahetd B2
ol WY =AT b o] qlol dE] AREE7] ol @AZE AR o= Qlsl i
2, F5A4, oHAALS 7HA Yol sfdte] " e st CFC(YalEsteth) sistE=
1928\ 7= o R-12(4+518: Zef 27k 2 9§ sieke2 das, 84, 754,
EEEEE L ISR CaRE IR Ee e SRS SR E RS
2 A 19879 SELILOAA) 22 2 Ago] dAH 22 AL
4%0] Gl 2E5-2 CFC, HCFC(SAt ik atela) Sof) £3he ¢4 9k 2l
3 wh=A] w3 Hoke AR o] el mheh ZER A e R oo A H A
ojth. o] Follz 2EF U A|HODP) 7} 2 tiAl & o] &7y Yl Z=dt7] Al
Ak EA 0 2 1990 A B = HaE A-RHA] = HFC(as ot a) gk
QIR-134a, R-410a 5-o] AlY = F2t= de] A=A | Zo|th o] 5 282 &&
SUA| 7022 AAYA| 2 AFE F2GA], 718 UE 2R Soll 6

1:)11

Z1}3] 2] 45(ODP, Ozone Depletion Potential)= &4 E2lo] 0 28 0|5} A= S el = A E2 o

5) RES
2 0] @ 2Zu}1|E2(0DS, Ozone Depleting Substance)?] CFC-112] ODP7} 1.
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AREEAL Rl T o] F ol *1%4“]194 Zl?%‘&i}%‘xﬂiﬂ(GWP)ol oliteteta o
Bl =3 o 2 A= e 7%
S ). weba 2Zole uE gl 5 l il
YA Aot= s GWP7 vl W2 o4 g1~5L311J4(HF0) 6) E@r i‘%ﬂ“ﬂ(oli—‘?“
g 5), A (o] iteteha Fyofl gt o] s E A vl dijA| 2t o] dA 2 o2
Y= L QU 32 02 5828 32 A oll= Tl o R-134a7}F ARG-H )l o1, 2
ol 2PAH Wl 2 HFO-1234yf7F AR5 AL Rl

o

. Mggoiq

T Yol B HATE F2 7162 Zvia Fhe] P pAES A
O AYET HFEQO15)S AR YE PPN FHOR T & Yo 4
of Tigt A} 232 AXISHe 7| TR 5 B Al ukRlo) o] AAE AN
ik, 31948 2](2019)% HFC Aol 7 95h& Al 31§, 99, 5], Q20
) 2l A BRE H AT F W E B ) Tl A ARk A sk v
4] 91(2017)% I, £ HECW o) A1 532 4ok Qo] ofg @52 Fas
30 T A, BE) W AR 7 ALY TS Bl TEOSS Atk B,
715813k th-9] ol Al whelst 91(2016)7F 2] Aof u}2 CDM A= 3 2]
EURRS YHARE a2 PR E SRS ﬂ%%%@ﬂﬁ@%&%g%ﬂ
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= f 22t A7) Qlch

Hop FeHE ) ol A vl B A48 Al A 2](2015a)=EU, v]=, 42
= o2 s o] W] A 5 =S4 A E Bl a2 Aok A Aok e 1Y
2% 2(2015b)= =u} Yol ARS =AY E45H oM, s ejake & aLe sl W

6) = Aol A 4At Yl 2 HFO(5=A &3k 9) 2 32713 ol of tfal EUR 3 ¢ 5ol Al 0148 HFC(5=
£3eh4)2 #7]3% o= HFO7} HFCS} nha71 2 2 7] 58 0 & Jea(H), B4(F), BH(C)2 7450, um
Ex3} et }‘“R’l Zro]Fol7] W Q). whetA 2 Aol A E A7 9] Ex] o WAt o]n| 5o wet HFO
OFHFCE E85192. T4 ¢l A4 Yol 2 0153 HFO-1234yfi= EC(2022)0] 4= HFC-1234yf2 %7

shspir, ALA F B2 5 29
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IV. EUS| F-7IA TFH(Regulation) 7™ FZI7)

1. EU9| F7k= 17 23} w7

2019 12 EUH Y 91= 20500714 8 229 7| SsHU T2 WAtk
9 2 Y (European Green Deal)2 A SFETHEC, 2019). ©]o] 2021 7€l EU=
97|35 (European Climate Law)2 £3] 2030 <= 2AI7IA 22 E 19904
] 2 5% A5}, 0] % 2050714 BUS| 7] 558 948 WASIITKO),
2021).

3, BU| W) 5 F-7hs SR8 24071 Fu)2e50] 2.5%0] 1, 1990-20144]
i EwFo] At thg 2AVIAS e F-7kA s HjE ol 7l 2 SVt ole
W= 2] 204 o] njet BUSIA ALgo] 2|5l CFC 5 92207 248 thA|57] 9]
) A of| F-7FA 7 d 8] ARE-E| 91 7] w B o|tHEC, 2022). wheha] EUL 20061 2 Eist
E4 &3 247k A3 ol diAlsh 20149 AEE F-7k2 f7H(F-gas
Regulation)¥) 5] F-712 )%} 2712 ol Als}el 2 ieelafgton, ojelat w20
0] 2015 R Frls vjEgo] Adr)u] sl wbds) i 74 Folck
HFCQ] EU A& 35352 2015~20193 7]7F v E S =2 37% AW COxE o
A2E47% Aagl o), EUR Y $1=2030 717 oAl == o &5 202 s 42
2GR £ A o2 Frtslleh B3 A/ F-7kA 142 712 7| Al H o]
Aofl AefE]le g 71z Ao BAIE Ee oFH(53] 2030 o] %)9 E45
wAs}7] B5eha B sk

o)t v 510] 20224 49 59 BURIASIE P72 11 RS Bohstote.
A EE=(1) F7FF-7R8 vjlE YA 2 EU Q| 7| 5-5320] 7] of @tk (2) HFC o) whd
3H _l‘:__—‘_a_Q_‘/]X-]/\i FE HARBLO 2 4 ;ggoh;} F- 7]./\ ﬁLzﬁ 7Hz40}¢] A A 2] o

“2]2] (EU) 2019/1937-& A A3}31 F4 (EU) 57/20142 ¥ 2| 5H= 238} LA 7120 1

S

7) &9 F8 Y§2 EC(2022)E Farsh Axp7F A 2l A9l

8) EU ol A 2] e 2 Al g = 2|9, 77 (Regulation)2- H =] 7]E AR glo] EUNA S = S4] = 3
ol A E 1L, X3 (Directive) EU §3 0] 5 3| f=ofl A Y 5 7414 Al e-E B2 v sfol
SHARS A5, 2021. p.5).
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o15] 8l ojape) e} g off ek AR elet. o 7]e|l A X3 (EU) 2019/19372 EU

Al 25 A 0 R U] ek B A, A9 B A ek A
S-of Y|-go] EFHETE EUY A7 3713 P72 71 Akl A = “A372 24
(EU) 2019/19379] thgt 7§47 0] 23 e =d, 3g W& 5 - AxF BHS Ak
O 2 F-7}A A A A oto] LihE| = AL FAFI) T3 4 (EU) 57/2014= 20064
A ElgE 54 Bl eAvka 14S thAske] 2014 e e F-rkA 1%
(F-gas Regulation) © &2, o]t 7}geke] s4]uf-go0] @& F-7}2~ 74| | goletm o
Ak

{0 @
T

2. EURAA F7b2 73 A4t 8 uig

EUR 8 9|=F-7k2 17 707 k& F-al @3 8ol Al oA 7572 | o] 2030
W7HA] F-7}2 v 28 4,0005F COqe % 7F23}131, 20508 7HA] 239 1,0009F COe &
& 27} rEsls G112 7| dishcha 9 THEC, 2022). 3], EUR 3 9= /fAore &
a3l (1) o =2 o9& A4, (2) A2} é‘ gl o]gy, (3) Kot ZHAI HUEH, (4) 2E
A 24 S GAAT = S A o' oAtstel.

“HY = AEL AR =2015 0] A 2050 Abo]of] EU Aol EA| =)= 4l5f HFC
O] A A 71 ¢ Q& 98% 7k A] Zo| WA HFC Ol gt Al & 7 3kst= &, HFC O &
EHE Q1 W-golch EFHF-7kAE 283t tiqto] ¢l Alqf Ao gk ALg-

AR &7}

5= % 4157 A|go] £ E), oS Sol, 71 Za 247k SFe= 203113717
BE Q15 SRR R, switchgean)oll 4 T2 0.2 578 Aotk “(2) 43H
95 S ol Ak 44 o] 4 Pk 0] kS g udea 8
U2 FABHE 22 ek Gol 5l T Aotk 3L, WAL o YA BEeE A
QU A A O 2 AYA L BEFH Je DHTIIHA(COLED ID) EUL 5
3 2 AR AR A Aolek Uolrt EU Bl1sto] -7k ALg-2 i3
At Zol7] 9190 71 5B 7142 thE 4 ES 1% U 9 Z2 IS S sok
St Gl A 7| FABHE Ful2 oh Aol U XU o]2] S F7ke Hlolek
“(3) Kok U HUE P L 154 Kok B 9IeH B4 1 5] ch A1 Yol
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B ST A ALE Aol “(4) 2E YA = B S ¢ bl
H A8} EUS| HFC T 4] S48 SET &g Al of &7d 3] F-3te}e Zo]tt.

olelgt FitE ol uhE Ak AR T T 94 3822 4 SR=El
107]9] F-E5M 2 g AT F 68 2722 958 220 o]o] 87]9] &A=
T3 B3 Aol vish A2 T ok Al BT RS ASHE ek off ol A=
W ]te] F8 U8 AgAI8] A u H ke

$AlL 78 AR N W82 AEA] 88 HFC HjF tj & S48 5 5 9
t. 0= GWPE 1123} it COse= T4 2 HFC 318 F-Fol tigt +1A1E defst=
Hig-olth N2 54 Aol BU Aol A1 =5 385 HFCO| Az &
EA VIIo| @ A Er 3HS Zehd FEl= AlA ST A4 22 <3 3> A
Al HRet Zro] Zegol thel 7|24k 20159 WSl 19 7,670 COe &S 7|52
2 AL QU AR P oAl = o] 2021-231d 9] 20159 HjH] 45% 2 Eo] 5 T
A= 0] ATHOJ, 2014). o]oA] @Y 517 ol A<= 0] 501 2024-2613 0] 2015 1] 31%,

ol

f

oX

A=

E
=
ks
=

Hn ﬂllﬂ

rﬂ JHU

iy

—

=

(& 3) ol & sgetol MAlE HFC Z|CHE

@3y dicRls
A= ks A= FHHZHCOz ) HlE
2015 100% 2015 176,700,479 100%
2016-17 93%
2018-20 63%
2021-23 45%
2024-26 31% 2024-26 41,701,077 24%
2027-29 24% 2027-29 17,688,360 10%
2030 21% 2030-32 9,132,097 5%
2033-35 8,445,713 5%
2036-38 6,782,265 4%
2039-41 6,136,732 3%
2042-44 5,491,199 3%
2045-47 4,845,666 3%
2048 o|& 4,200,133 2%

Z}&: 0J(2014) ANNEX V 2 EC(2022) ANNEX VIS 2318 A2} 24,
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2027-291 01 24%, 2030 ] 21% <=0 2 TthA hitsHA| Z=ol= e 2 A A=t OJ,
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B EY I Fof| AMEEl= Wil E AGWP EXE qA51A] o= 4 EUAIG S &2 =&
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LEE YZSIEE AAE AH|= xﬂﬂ),
[4l7H] (17) GWPZ} 150 o]}l E43f ATIAS Efel= S22l
A 9 71 AFA B 9 S|EHIL A,
(18) 184 Ee(split) o= 3w s|EFHE Al

(4131 (b) GWP7} 150 olel B43l £A7l~s makelAAY 1

20259 149 14

715l sk, BAET! 12KW of5tel B2 20279 194 19
(QHEE $5S 9o BAG B9 A9,

[ (©) GWP7L 750 o|4fel B4dt SUAAE TP 1
71l SR, HAGOl 12kW 230l £ 2E 20079 190 19
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(<35> 3=2). =3 FEA ol A L7 71222l GWPZHIPCC 62} g 7HELALA o 7] /LS
Al O| EE ATH<E 5> F=2). & 501, 2AHAH] Yol 2 F4d51aL 3l HFC-1234y19]
GWP7} e 40 A 0.501 2.2 3} 24 = Qle}. o= IPCCe| |41 B7FEILA Q1 Al6 A}
B7HEIA(AR6)O| =5H GWP ghe Hhgeh Hsfaal A wof Utk AR, AGWP
Yol 2.0} A of| QlofA 7 2 A H 2 gl thA| 9] 71 A g-ol A3 vul-E Aol 11
2Lt HFC-1234yfe} g2 Yl 712 Yoot vlashA 7|2 oz 2 o= glo]
WA 7 s AAFAZTE = 2 751 glo] ARAI ol 2 drokEof 2| AL itk AA|
2 oju] =} ARIAN A= A X =2 0] 58 ofl 13 dufjofl it 1A ZJ el ti5-
3ff 7]1&2] AIGWP uij & HFC-1234yfe} -2 AGWP Wul] 2 o - A 3 A e o] o
of7]o] A aff 2t e Yol &f GWP 7} o] Abaheha H ke Bropx] = 52 3tz Qlsf vl
s F-7b2sof] vk 1A 7ot Hzo] AR il 2.2 Aok 55 7i5ekd Aol

o] £Jol| = F-7k2 5174 7178 ol Wl & F-71AE =l oy FFok= AFdAFEU
Aol Rarsljof ol HlolE7F o= s L, it dA 3 2 o F e
ShE| e, 77 fldol mhE M2 = i ek ). =, Wl 52 F ok ARdA
PR B AR F7IAE FEATE 4o] YIS, M AEAAT Bt SE5tL A

ShE| itk Aol E4 otk

(& 5) F-7tA 71 JH8ete| e F-7tA 7t & GWP HH|0|E 2T AR
HA 3 GWP HA GWP )1

PFC-9-1-18 At 7,480

PFC-4-1-14 A5t 7,370 HEA T
PFC-14 7,390 7,380

HFC-1132 At 0.005

HFC-1132a At 0.052 UV

HFC-1234yf 4 0.501

n-HFE-7100 A5t 544

i-HFE-7100 A4t 437 Haa] 1
HFE-125 14,900 14,300

Ai: EC(2022) ANNEX 1, T, I1 & 23] #]2} 244,
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