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EXECUTIVE SUMMARY

A Study on Non-Tariff Barrier Impacts
in the Fisheries Sector
under U.S. Reciprocal Trade Measures

Jung-Mi Lee - Myeong-Hwa Jung - Kyung-Jun Cho

1. Background and Purpose

= In the current international trade environment, the impact
of Non-Tariff Measures (NTMs) on trade has emerged as an
increasingly significant policy issue alongside the rise of
protectionism. Notably, the United States has recently been
pursuing a trade policy with strong emphasis on reciprocity,
characterizing the NTMs of major trading partners as trade
barriers and identifying them as one of the primary

contributors to trade imbalances.

Furthermore, the U.S. government has argued, through
various trade-related documents and policy statements, that
the regulatory frameworks of major trading partners,

including South Korea, restrict market access for American

ix



businesses. This policy stance has the potential to
significantly  influence  future international trade

negotiations and broader trade policy.

= In particular, the United States has, through instruments
such as the National Trade Estimate Report on Foreign Trade
Barriers (NTE), identified South Korea's Positive List System
(PLS) as a regulatory measure that may pose a burden on
U.S. exports. These concerns are largely rooted in the design
of the regulatory framework and the interpretation of its
governing norms, and empirical evidence on the system’s

actual effects on trade remains limited.

= Against this backdrop, this study examines the concerns
raised by the United States and analyzes South Korea's SPS
framework governing fishery products. In doing so, it aims
to evaluate the characteristics of these measures against
international norms and to conduct an empirical

examination of their effects on actual trade.

2. A Comparative Analysis of Korea—U.S. SPS Measures
for Fishery Products

= This study conducts a comparative analysis of the food safety
management systems and residue control frameworks for

fishery products in South Korea and the United States,
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examining the structural characteristics of the Sanitary and

Phytosanitary (SPS) measures of both countries.

= South Korea has implemented a Positive List System (PLS)
for food safety management, under which residue tolerance
standards are managed exclusively for pre-authorized
substances, representing a precautionary management

framework for food safety.

= In contrast, the United States relies on a tolerance system
as its primary food safety instrument, establishing
permissible limits for specific substances on a case-by-case

basis.

= While both systems serve the shared goal of consumer
protection, they differ in their regulatory design and
standard-setting procedures. Such institutional divergence
may be perceived as a source of regulatory burden in the
context of trade; however, both the purpose and operational
methods of these frameworks are fundamentally public

health regulations aimed at ensuring food safety.

3. Assessment of Regulatory Conformity with WTO SPS

Agreement Standards

= This study examines whether South Korea's residue control

framework for fishery products conforms to the key

Xi



Xii

principles of the WTO Agreement on Sanitary and
Phytosanitary Measures (SPS Agreement).

The SPS Agreement recognizes the right of Members to adopt
sanitary and phytosanitary measures necessary to protect
human, animal, or plant life and health. At the same time,
it requires such measures to be science-based,
non-discriminatory, and based on relevant international

standards where they exist.

The findings indicate that South Korea's Positive List System
(PLS) operates as a precautionary regulatory framework for
food safety, grounded in scientific principles, and cannot
reasonably be considered discriminatory against any

particular country.

Moreover, the analysis confirms that the system is consistent
with the key principles of the SPS Agreement in terms of

international standards.

Empirical Analysis of the Trade Effects of SPS

Measures

This study employs fishery product trade data to empirically

analyze the effects of SPS regulations on trade.

In particular, it focuses on trade changes in fishery products

following South Korea's adoption of the PLS, examining
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whether the system has exerted a discriminatory effect on

exports from any particular country.

= The findings indicate that although the PLS may exert a
degree of influence on fishery product trade, no statistical
evidence has been found to substantiate the claim that the
system functions as a discriminatory trade barrier restricting
exports from particular countries, particularly the United

States.

= These results suggest that U.S. concerns are largely grounded
in the design of the regulatory framework and the
interpretation of its governing norms, and that empirical
trade data provide little evidence that the system has
functioned in a discriminatory manner toward any specific

country.

5. Policy Implications

= The findings of this study suggest that South Korea's fishery
product safety regulatory framework is consistent with
international regulatory standards. As such, there is
insufficient evidence to classify it as a discriminatory

non-tariff barrier.

= Nonetheless, given the growing risk of SPS measures

becoming subject to trade disputes in the current

xiii
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international trade environment, South Korea should further
clarify and communicate the scientific basis and policy
objectives underpinning its regulatory framework at the

international level.

It is also necessary to strengthen policy communication with
major trading partners and to enhance institutional capacity
to address trade-related issues in the fisheries sector, so as
to manage potential trade disputes more effectively in the

future.
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South Korea, Japan'--"(The White House, 2025.4.2) o]2tal ALd,
FUTAL AGEAL 1581 § HTARAZY vl 719 ARRYE 7
2= 4] AHolZtal oAl BlEskeIT

(B 1-1) EYZ H1 34 g
T Az
HE2] ZHA] costs to United States businesses, workers, and
25213 consumers arising from nontariff barriers or measures and

unfair or harmful acts, policies, or practices, including
subsidies, and burdensome regulatory requirements on
United States businesses operating in other countries.

JEFo| 2 24,
NTB ME QAZ HA|

This situation is evidenced by disparate tariff rates and

non-tariff barriers that make it harder for U.S. manufacturers

e to sell their prqducts_: i_n foreign markets.l_t is also evidenced

25402 by the economic policies of key U.S. trading partners insofar

*@ﬂwll H.*E-NTB as they suppress domestic wages gnd consumption, a_nd

S %-Blo;iw thereby demz_and for U.S. exports, vvh|le artificially increasing

Ee——=" the competitiveness of their goods in global markets.These

conditions have given rise to the national emergency that this
order is intended to abate and resolve.

afetel & 1M worst of all are the non-monetary restrictions imposed by
25.4.02 South Korea, Japan and very many other nations as a result
H|ZkA| KQk 217 M2 | of these colossal trade barriers.

XtZ: The White House, Presidential Actions (2025.2.13); The White House, Presidential
Memorandum on Reciprocal Trade and Tariffs (2025.4.2); The White House,
Liberation Day Remarks (2025.4.2)
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TRADE AGREEMENTS
United States—Korea Free Trade Agreement

(KORUS) entered into force on March 15, 2012. Korea

AT BB LS

7=
USTR NTE 2025 .
HIA LY
immediately eliminated duties on nearly 80 percent of
bilateral trade in industrial and consumer goods. Duties
on most other such goods were phased out in stages
over 10 years and have been eliminated as of January 1
Tariffs continue to be phased out for certain

2021. i
seafood products, which are scheduled to be eliminated

in 2026.
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SANITARY AND PHYTOSANITARY BARRIERS
Maximum Residue Limits

Korea's Positive List System (PLS) requires the
establishment of new import tolerances for
agrochemical residues that were previously permitted
but not officially registered for use in Korea, as well as for
new substances that do not have any maximum residue
limits (MRLs) in Korea. As of January 2022, Korea
requires U.S. agricultural exports to comply with Korea's
domestic MRLs, import tolerance, or a default of 0.01
parts per million (ppm).

On January 1, 2024, Korea eliminated its policy of
recognizing veterinary drug MRLs for the same tissuein a
similar species and no longer accepts Codex
Alimentarius  (Codex) MRLs for veterinary drug
residuesin beef, pork, chicken, eggs, milk, and fishery
products. Instead, Korea now implements its PLS
forveterinary drugs, referencing only domestic MRLs or
import tolerances (IT) set for veterinary drugs in
theaforementioned products. In the absence of a
domestic MRL or IT, a 0.01 ppm default tolerance
applies.For growth supplements such as beta—agonist
and  steroid type  anti-inflammatory  drugs,
“non-detection”applies. For products other than beef,
pork, chicken, milk, eggs, and fishery products, Korea
continues toaccept Codex MRLs and lowest MRLs set
for the same tissue in a similar species in the absence of
Korea'sdomestic MRLs.

Xf&: USTR(ZAIY: 2025.11.15.)

o] drAow AMGE = Sle =2 s ARSETIES

k.2 ol2fgt AR AAls A =20 thek MRL 44, 715 w8
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Aot A A1 Y3 (Codex: Codex Alimentarius Commission)
7U40_ﬂ' w7} ok X0 E NE AlXo] XL‘lEIT:} 3)
18 i F52 "7 AT v, A
TF F28 FEEH ME F5 7T ”"'ﬂ@i
SHAoltt. &3 5 FAREC] Hls| ibE EokollA e T EEE IR
= AR WA =09 Al Yol H|wA] FTo] o]Fo{R|AL Qlth=

% DA AR TJsto] A7 E= 8 PO 2= PLS 7S
Aot ME JFED A 37L FA7IEQ Codex Alimentarius
Commission 7]& 1489 2|4 &4, 181 5% HY 34049
St QA=

2A 87 Bt So] A1 i} olfF 8AEL A 29 o)A
5270 oZ 7154 A 4 9k 8o Q4ET gtk

SHH =& GAlIA = HBHQ SPS- TBTE dold M= FeHo B4
THHo] 4bE WY JFE PIX L Stk HEH O R SYEAFEIH
(MMPA: Marine Mammal Protection Act)?l] T2 fFEFHF H3S 7]
= o7 8, s 2o e 5% RS £A(Withhold Release
Order) 7Fs4l, 181 B9 -8|E1-8]7FA|(IUU: Illegal, Unreported
and Unregulated Fishing) o]9°2& £52 98 50| 4= nY 714
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2) MEQOFECITX(2024), "AE & 5% U SERUFO| TIE7IE HFXIRL.
3) Codex Alimentarius Commission(2023), Procedures for Establishing Maximum Residue
Limits (MRLs).
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* A|H: Quantifying the
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of non-tariff measures
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IHA|H: Non-tariff measures
impact on Indonesian
fishery export
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15) U.S. Congress(1938), Federal Food, Drug, and Cosmetic Act(FFDCA), §402(a)(2)(B)

16) U.S. Congress(2011), Food Safety Modermnization Act (FSMA), Public Law 111-353.

2. O=2] AZOHH AHIAIA|
Food, Drug, and Cosmetic Act)15)
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FFDCAY| A% 319 422 2950l $em, FSMAE ol=et 7I&
HACCP AAE diAlsH Rtk e Mde e Hasle dgd5

SRSk Qlnt. ml= AERPd A9 A 7182 AFSJ=(FDA: Food

and Drug Administration)°]tt.

1) AZFHALEHE(FSMA)S] 7|12 =

S04 ‘AFA dHH(prevention) FAC.2 AZlelr] Yol =YH HWEO]
ot o9t FSMA= 25 & 3ok falEde] 518715 Aok
EolEp|Hk=, A& A TH- 78 Y A FHA A AR
- HSok= THAAE Adlol= ol 282 71 Aok 9 FF& o
23} Zo] QoFHrY,

AR, o] (Preventive Controls for Human Food/Animal
Food) 7#3oltt. FSMAE tiF-29] AEA|R 718 AlAde] dis] {isias
E43F AP 7|9F oA (HARPC: Hazard Analysis and Risk-Based
Preventive Controls)E 9J5-3l5}9th.17) o]= Y4 HA oulzXA]
A%, BYEE, ARZRA, HF, 7158 5ol4 HACCPH FARE 2
oAt YA MUY FFT SAl(supply-chain program)7hA] ZL{}
U= SHA oS At Ay AAE +53tk= 40| Urh19

=4, BARA 2 (Produce Safety Rule)o|t}. o] 22 7U- 34
=

17) FDA(2021), 21 CFR Part 117. U.S. Code of Federal Regulations.
18) FDA(2018), Hazard Analysis and Risk-Based Preventive Controls (HARPC) Guidance.
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L
= A

ERXE g} 19)

o
ﬂ

2383

A, A EFAHSHR(FSVP: Foreign Supplier Verification
Program, °[5} o]t} oli= 4= A&7 ¥Aste] FSMACA 7 H44
)l o & BrheEh FSVPe) waf, ml= W AR sie] S35AHAr
E 7HE-$E9A)7T v=9] AlEQEA 7|&(E3S] 21 CFR 123 Seafood
HACCP)= &5kl Slthe A& S9dlofF st W4 o5& Adri0).
FSVPO] 28 QAL Zazt 93wy} 2gw Ta e o= A M

.24 AE, AA X7<](Corre<:t1 e actions), 2§ °]4+9] 7|83 50|
t}.21) o]of] wz} ofo] whe} &S EH 9] AJAt-7HE 4 %X]—’E ]
= FYAXL FSVP 75 3 —1@ T JEE A FE-EA-F
A=E AlZfoF Fhrh22) o2t Yol FSVPE FAHE EopollA FSMA
7v 2= 7P A A0l1 8% A 84 & 5 Sl

A

rlr
o

IA, YalAE F4A(Traceability Rule) &lolt}. afid 7+212 FDA

ggt S AIZ(FRL: Food Traceability List)ol o3l Zstd F4

4 9RE FARith) f4E T GRS ofulE, 4R sjibE)7L

FRLO| =9 4= 9lom 24 old] siddts H&2 4] tlolg 84

(KDE: Key Data Elements) ¥ F8 3% oHIE(CTE: Critical
Tracking Events)& A|AZOZ 7|5 HEd|ofF 3},

opR|eko g M2 (Sanitary Transport) TH2lo]t}. o]&= A& 2%
ol A 2] AAgt QEJ—}E] LAIA] 24, & AF 4 8719 AlF
A 7)1F, o4& B 7|2 94 52 973l 25) Ed] SARET o] WA

O

19) FDA(2015), 21 CFR Part 112(Produce Safety Rule, U.S. Code of Federal Regulations.
20) FDA(2015), 21 CFR Part 1 Subpart L(FSVP), U.S. Code of Federal Regulations.

21) FDA(2018), FSVP Guidance for Industry.

22) FDA(2021), Importer Responsibilities, FSVP (§1.505-1.510).

23) FDA(2022), 21 CFR Part 1 Subpart S, U.S. Code of Federal Regulations..

24) FDA(2022), Food Traceability List.
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A2 FeE7E ARl 559 B9, 25 9ANGY 25 7153 914
A olni by wrke] Wy Raw 283

THHOR & o, FSMAE AT 43S S48 728
U A A A AFMA EE At gl o] 72 d| FSVP=
k2ol Hishs 7129 Seafood HACCP o] oi5:2 2ol 7Z3: o
& Yo, ol Al A2 vmlE pibas eSS w7l
9ol 718 AF Aol ARHQ 4] Hgoz Agale R4 7}
=} .26

2) 442 HACCP M2l 2F HA|

0]=+9] T4AbE HACCP(Seafood HACCP), A&+ FDAZF 19979
AL FAE A8 oF Ao RE, AXHA 21 CFR Part 123(Seafood
HACCP)Oll ZAE F1L 92H27) w|=9] 4bs QPdde] AA9] k&
olEtt. A& W= ol BA7HE - REERE AR ofYet 1]
=02 = BE FH 9 AR (OlF, oHR® AR AR 5=
243} 53] BE JHY AbEel et B F dAolA ¢
3 B 7Hs/do] AT - HACCP A4 tiatol Eshect, ot uj7f
T BHE SA] ABER] gFor T 2HIE o] FojX|= IR FE o
S ARFH oz L7} 1gHTt.

Seafood HACCP2 ¥HF 4]3#2] HACCP A=t == S ¢
AME A& o=, 20119 AFE TAEPH AN (FSMA) 2ot A3
sto] EAE AT FSMA A8 o]$o %= Seafood HACCP s4HE Hof
25) FDA (2017), 21 CFR Part 1 Subpart O, U.S. Code of Federal Regulations.

26) FDA (2020), FSMA Implementation Summary Report.

27) FDA(2021), 21 CFR Part 123 - Fish and Fishery Products, U.S. Code of Federal
Regulations.
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olA A4 A (priority rule) 22 FAF I 9lom, oo wat Sx4iHEo]
+ FSMA9] oifae] #3(Preventive Controls Rule)°] 23 #-8-E|A]
=t} o]gst +X& Q5] Seafood HACCPL m]= U] $AHE 712A1A
< B8 UF 752 50 st 99 THeAEE AR & oF
7 vl 7o s AEstal Sl

Seafood HACCPY] +4 84LE t}29] dF 7= A=)

A7, Aol 84 EA(Hazard Analysis)o]t}.28) o= vAJE5HH 9l
spebz] si(ell: slaEm, REd), =214 Al 52 AAK o= HrIRt
o &, oS B4, 28 U, 29 d9, 7S B4 T eikee S840

kel
’ =
st A 4ol St

E4, HACCP AE(HACCP Plan)9] 4=¢o|t}.29) £ A= 83
2-(CCP)2 A4, 3HA712(Critical Limits)9] 474, 1|1 CCPY &
2 -AAE 3t ZUHY Axprt Z23tEnh AR, ZYEP(Monitoring)
< 2%, pH, 784+ 27 5 F8 349 A& 752 2R

YA, A ZA]|(Corrective Actions)°]t}.30) CCPOlA dgo]| =gk
3% BAG AF w17l = AT, FH HS 23] 9 50|

ot

OHAA], A5 (Verification)ooB3D). AF:
Ho] A7|1d A 1A, WE Jd, ZAo &

o

Hket HACCP A|AHIS] Algl4dS ERlgit,

28) /bid|
29) /bid!
30) /bid.
31) lbid.
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oAXNA, 715 & (Recordkeeping)®]th.32) HACCP % ZgoflA A
A nE nUgd 7|2 42 22, 8] 24 52 Ha 1~24d

ol Batefof sl o= YA YR HF(ESVP) ZgollA A =}
22 Z8Hr

Ao g 932 (Sanitation) FEo|t}33) o]= 21 CFR Part
1173 AASto] 2A=E 14, v H 24 4, 2 UA 5 Al
Z 239 S FHste 7|Ee EARI

-

895, vt Seafood HACCPY 7H 84+ $4M=9] 11R3H S5
EAQGIAE, A8 7, X278 )2 AA=Z g AAY FHAA
O =234, FSMA A3 o]Fof e $4HE Fofol|A] HgE]= 7|2 20| 9-4
2l HH 71"0_% °X11FW ATE35). olHF A= ¢qu AS(FSV

She= %7}9} A}%ﬂx}ﬂ HFEA] 1‘41361101: St= %‘ =5 zﬂﬁl Ao s
2 9t ol FSMA o] $of= 44k HopojlA] 71t 9-Ast= W4 7]
o=, FARE &l vl A 219 8l HIEA] SEdljof Sh= 4
Al 2"ojet,

32) Ibid.

33) /bid.

34) FDA(2021), 21 CFR Part 123 - Fish and Fishery Products(Seafood HACCP), U.S. Code of
Federal Regulations.

35) U.S. Congress(2011), Food Safety Modernization Act (FSMA).

36) FDA(2015), 21 CFR Part 1 Subpart L - Foreign Supplier Verification Program (FSVP), U.S.
Code of Federal Regulations.

25



H2E +=0 et REEH 65187\ Mk Hlw ——

b=l TARER H2[HAH(PLS)

rok

1) Mz HE ¥ 8™ Z2A

0

SH=29] PLS Al T5H2 Qajg7iE S obdAo] ERols S0 o
A= 7 R8Tl wheh wEokal, Vo] AAEHA e =4
el LEH Ha 71%0.01 me/ke) H&3to] BsHs WAl
t. o5 &9l 71 T =T N wE| AAES Hoto] AR g
A AAZ Agshe 71se YA

F

PLSE Aol 4bEo] s H48sgon, Hds 71 w4y
AR20] et we) UHo] $4KET HAE Hokr Fr)Pu|HuA 4
22 PelAA Ao dwiol FotH k. TEL I Hohol
7|BBHAI, 5opEEt ohjet FREOIORES XuT WREY B A
£ 42714 S Stk ol EXolth. olo] uje} 4kE Hojo]
A 78 255187150] AREA g or] A 0.01 me/ke)

AFZ0l A 7|2 Agsl= B uhlo] HabEw Qo

chl S28OIOREY 49 ok} 2 PLSY] UBV|Z A
Hel, e R8T 498 AHoR she deel de

37) AZQIAZOX(2017), SIS HREHM(PLS) 2 HENE,.
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B 2-1) 3130 48 HRHLIIE 52 8Ll 22

91 mg/kg
T (o1 51 5280018) ==

22Tt A(Clindamycin) 0.1

ZEtORO|A(Gentamicin) 0.1

I 2tX| e (Praziquantel) 0.02

=8 4=

ElOtE&l(Tiamulin) 0.1

H|20t0[A(Neomycin) 0.5

2130t0|Al(Lincomycin) 0.1

AHE ET0|X|(https://residue.foodsafetykorea.go.kr/vd/mrl),
(2441 2 2026.1.19)

1o
=
ol
L o
OS]
=)
Al
Y
ay
18,
2,
>
4o
)
We,
k) ,
i
4o
)
»
<2
\2)
N
o
19
o>,
N
N
b

753, 7R A2 A7t 723’—}9} e gHo] wet Mz oE
128 AAstar Qi) o]& Qlsl SUFH ERolg} sirjgte Zrhd &
51871%0] Aol B U Algtelyt AAF Fok= ojojd 4 Ut

o] AR3871E Alme MAEAAN S HA 2o stof 295
, TAARL 71% 2783 ] dake AEAEAAA Y] I MAE

o]
B 5% L SHESREA BAAE7IE 4TS 59 4
2 3]

rlr -l_E‘
.|

38) Codex Alimentarius Commission(2023), Procedures for Establishing Maximum Residue
Limits (MRLs).
30) ALBOIFEOIH(2024), AE 5 59 U S2EOIE0| TE6IR7IE HHKIA (MEOIEOH

XIA| H2024-45).
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1o
ol
=
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g
¥O 1>

e

1o oot g O oo owE
ox,
rE

A w71 4% WAlo] B A% 9 945 5 AR 2R 74
2 Brow S o} oloh W TAEY) V% D 74, d E- e
e A531871%,5 Bl TAALS Bo) S48, S48, 713
NFE A% J1zo] O ARHOE AAEe] grk4)

=9 MRL A== AT 0% sibae SHez W8] o, 22
de sihE 3 S4bEe] BlSo] gl wet g 2okl HRsErIE
QA Hot AA A oz AH|=l 9. MRL2 =/dsH] Hﬁﬂﬁéﬂ% Aol
< W7ol 2735t A== etz ?

AEEle] HHAQ e ot 53] FA J%gl Bt 5719k A
o] gjjet AbE 7Y IR bEdl AgEHE ARIEVIEY $84

AL, glem o] IAoMTelA F7PER AJolsHAl A7gH MRL
o A7t =9 AAF Ao S A 5 TS Aoz
T} ol wet ke MRL Ales A g2 I A Hiks,
o] T Aolz I3 TAste S FAH £AE BEske

A ojug et

o171

-

fl

-Lg_l:l

o
>

L
2
Rl
)

ojN N
fo
ol
i

2) = URSEIIE(MRL) 2 |
ARl thet 501 871E A BA gt 22 AR ofFolRch

A, 574 & Ee s=8AE0l PR 447 AR )

40) AECIFROIF(2024), S K1),
41) 22 RH, H1X,
42) MBCISROII(2024), "5 AMB0| MRS NRHRIIE,.
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A5 715A0] A BoRI o] BN e B, ol A,
3§ A0l 24 E4), 44 W 24 714;1 o AR

S, 85 Bo] FoIA] Akgo] si7kel Aol HRAY Ameh
B7lo] 7uist] S4kgo] 87T A58 Ee 4
A, BaA] 71E 712S AR

AR, 574 5 B 5E-82%Fl tisl e 1HRo1-87]%0] A4
o] A 2 Aoll= LE71F0.01mg/kg olohS Z-85tct 45 o] g
7128 71% ndd B u]5)7} Edo] A2ES m ALEL a4 T

Q.

NEoR, SR A Wl WA Bo Slat J1zdos 3

o o
T N A
5 w|ojed] R WA S odek4) oleje
A #7} %w 44 418 oaﬂ EUJ OME‘r, 7% g% e

Sa¥Ee] SAECHY, 9, 28 S “@H% Aol 90 o5
ThbEol 48 QL XPEo]slﬂzg QA
71&9] HIgS 31 Qlch

)

ﬂ%"
_[>4
)
0
ust
i
=
e
ic)
T
do
o

43) AEQUFZOITX(2024), TFGIE7|E MEXIE, HE 1(TURAH X=)

44) AEOFE O (2024), st HIt X*Xf.

45) AIEO|OFEOIMZ{(2024), PLS 2K, HMAX.

46) AEQUZOITX(2023), +~LUAE 1—1?:.* A 24

47) FAO(2020), Aquaculture ReS|du Pathways and Environmental Contamination.
48) AEQUZOITX(2023), " AtE TR EH 7IE ShEAM .
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3) 7| O/ S0 W5t PLS X Al

MRL A% 932 = BF SR, A3 184S =& +4-
S T3S YfA H7Hrisk assessment)S 7HECE A E =
oA FAFSIE ofRE Bl 1996E AlEEEESH(FQPA: Food
Quality Protection Act of 1996} ol ARt 2H8712+& 717 5<F
ol gt F=HAFH7Hcumulative risk) 5-& Ax=storct 49

44 E4 A WAoAs e vl ZF FARE 2ol SR
=2 PLSE Bll, s7h55=AY fsi/de] geld A Yed &
) /I8 MRLZ #2lsta, 1 & v5=-ud% 242 483 2% 0.01
mg/kg 7152 &Y. ol FAEE FUsHA F&EHH, iy =
A AEA AT w49 7|&A(disposal line)o] W~ @A A=t

ot

r

A

o A
i

]9 AF5]-87]|& AANAE EF A& -5 23] gi5) 587
o] Ao} QA &L AL T 5% HFE(residue) YFHoz
585 %] of= “F5]-8(no-tolerance)” AHE 7T o] HE- AES
AHF AlE-OJoRSIAFEH(FFDCA)AT HA 3K adulterated) Al&Eof dgs
o, ¢ SN AR, vkE B 45 59 27} o]FoF 4= QJt}50

]

I
(

ot IHA A AR o]Foly Al AY HHPoA 9] I 7E =F &
< 1135}o] ‘channels of trade A& 3 22 Aeta A8 [-A/do] o2
Hog AHgHd & glo o]= URtHQl 58 7|5 HAok= Al of

U,
ofol] H[o B 4abEol dhef A Wele7IE0] AHEA YL
oF] ThalHE ‘YE7IZE 0.01mg/kg oleHs HAH 712G AEH R

49) U.S. Congress (1996), Food Quality Protection Act, Public Law 104-170; see also FFDCA
§408(b)(2)(D)(v) (cumulative effects provision).
50) Federal Food, Drug, and Cosmetic Act §402(a)(2)(B).
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SSIL ok 1 A, 7% HAA B9 A2o] el B SX5H
B 7o) ME e WAL FSHe W, vEL 587150 24 o3
2 YO & A B3 YA Y T2S Bk HoA] AxH

2. 0|=29] X252 7|=(tolerance) HIT

1) Hz 7HY & #H 2H(EPA-FDA 7X)

n=9] MRL2 "% AlE-olFaEH(FFDCA: Federal Food,
Drug, and Cosmetic Act); Al408%0] ZA3slo] ttgEH 51 52F9] 5
& 9 QP4 B7RE WASke vle S ESH(EPA: U.S. Environ-
mental Protection Agency)°] 1 A% A 71Xt} 52) EPAE 52F9]
At 55 E= ASE AAA AF E Alm S AR 5 Sl 54 A
9] Hd -8AE dAsta, ol AYFHH(CFR: Code of Federal
Regulations) A40H Part 1800 SAgIct.53)

ot

ESH MAEEAH TH(FQPA: Food Quality Protection Act of 199
0,9 APCR, VIHASZ(eI=ol-fopo] et 5 KIS, 3 x=Z
(cumulative exposure) 118, 4]o]- 3-8 - A3 5 ThAsH H|Z G4
L% 7= (aggregate exposure)s BUH 02 Hrlok= AAZE ZA=
th54) o]= "=k MRL A9 FAA 71 SAIH & 7P A4S 2
o5 73kt 523 AYHOE HriE55)

51) U.S. Congress(1938), FFDCA §408 ( 21 U.S.C. §346a).

52) U.S. EPA(2023), Pesticide Registration Manual. pp. 2-5.

53) U.S. Environmental Protection Agency(2024), 40 CFR Part 180, U.S. Code of Federal
Regulations.

54) U.S. Congress(1996), Food Quality Protection Act of 1996, Public Law 104-170.
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STEUREY 5 AF587IeY HP2 FE v AFIG=(FDA)H
o= FFE(USDA: U.S. Department of Agriculture)?} ©93ict.
FDAL U] 2 2:9A1Z S tjito & ok R= A} 7|2 22 ofr
Q7S50 5187152 2T B FEDA Ei 4R 2A
=57

i
A

FDA®] TFish and Fishery Products Hazards and Controls
Guidance,(2021'8%) £5 5004+ oF 9 570l tisi EPA7} 2783t
MRLE $4RE PdA ] 7]=(action levels) 22 AfQl-85kal 1o
w59 57 5oF EE WA FEo] o 715 23T 140l
S ool G ol 27150 AFL A= WAk 9t 59)

[

2) SA20) OHE TRSBIIE MY Y 29 84

ule] 50k A5 E7IE AT (AFAE RS SEEU(FFDCA)
utet oFo] ALE 3§79} A #E|E Bo g WA gon, ko]
A s Y Aa 12 5 SRS SHoR AA JusiEol g

th o] QI8 S4HET Po] 5ok A ALGSHE thife] ofd Al
el BAHoR 45 o a8 7]%0] ATiHos AgEel 7
22 Bal,

55) U.S. EPA(1997), FQPA Overview and Implementation.

56) U.S. FDA(2021), Compliance Program Guidance Manual: Pesticides and Chemical
Contaminants, pp. 1-10.

57) U.S. FDA(2022), Import Refusal Reports, Pesticide Violation Data.

58) U.S. FDA(2021), Fish and Fishery Products Hazards and Controls Guidance, 4th ed.,
Appendix 5.

59) Ibid., Appendix 5 (Action Levels for Chemical Contaminants).
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# ool A &L 53 G4t e, AR 549 B, 2PE &
AL wpAln A e AAQ o] Fof 7]R1g o]t 0= <ls|
nj2S w3kt 2R AL oko| tis AR o g BaAol 7)1

AL Fota k.60 ok AT} w9(

84 4oe PRSP
sor0] S A1Eo] A ALGEIA ek o AL Fo wloale
2 1:39 7MsAo] AR oIS So] Yew AL £7 5 41 Pel
T AFREE AZAAFAY, FAE AT 2 T D 54 B
A el ALGE oto] AR FYE 4 b AL ol st

B4 kg 7Fs/do] Ao o ® SRIFAY AEHoE d&E=

Q9 ol FHESH(EPA)L o (finfish), TZF(crustaceans), A
Fmollusks) & 54 FAET-Z 2R AF 5 IF d&7eZ Ee
2 AAsto] Fsf $fehon

(I 2-2)9}F (3 2-3)°l4= eCFR(40 CFR Part 180) ¥ FDA Fish
and Fishery Products Hazards and Controls Guidance; % 55 7]
O & m=ofA PARE(CIR- G2 AAFOl sl BAAHeE HAH
5% MRLY 8 AHIE Aot

o, C
)
=
riok

_llﬂl

60) U.S. EPA(2022), Summary of Pesticide Tolerances for Aquatic Species, pp. 4-6.
61) U.S. EPAQ2024), 40 CFR 180 - Tolerances and Exemptions for Pesticide Chemical
Residues in Food, U.S. Code of Federal Regulations.
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H 2-2) 0j=9 07 i HRE7IE

=

2, 4-CIZ2 2 A|OM|EAL
(2,4-D)
7I2HEZENE
(Carfentrazone-ethyl)
C|ZtE
(Diquat)

A-E
(Endothall)
S:R2E
(Fluridone)
ECEAVIS
(Glyphosate)
O|Ofxtm| 2
(Imazapyr)
HIALZ|S-AF
(Bispyribac—-sodium)
SR0ISAR
(Flumioxazin)
b=
(Diuron)
HEIHES
(Deltamethrin)
EZ SO H-HIE
(Florpyrauxifen—benzyl)
AL AE
(Spinosad)
ALY ER
(Spinetoram)
MEFHLA
(Saflufenacil)
EngimE
(Topramezone)

CFR =g
40 CFR 180.142

40 CFR 180.515
40 CFR 180.226
40 CFR 180.293
40 CFR 180.420
40 CFR 180.364
40 CFR 180.500
40 CFR 180.577
40 CFR 180.568
40 CFR 180.106
40 CFR 180.435
40 CFR 180.695
40 CFR 180.495
40 CFR 180.635
40 CFR 180.649

40 CFR 180.612

=
3
2

o

Ju

L=

re

Ju

o

L3 ST o=

E?l: ppm

0|= 7|EA|

0.10
0.30
2.00
0.10
0.50
0.25
1.00
0.01
1.50
2.00
0.10
2.00
4.00
4.00
0.10

0.05

Xt=: eCFR (Electronic Code of Federal Regulations), Title 40 - Protection of Environment,
Part 180 - Tolerances and Exemptions for Pesticide Chemical Residues in FoodO|Af

Y g

34



3h0| 2+ SPS M= & w8 w02

H 2-3) 0|=9 ¢4ZAF & AR TARABIIE

I:|-O| ppm
=29 CFR =gt M2 £ME 0= 7|=x|
C|ZIE

(Di'q:t ) 40 CFR 180.226 nzte Z12k2 20.00

Z o 2|2 A | T B A } 1712
(Fleo%p;r;ul;;wl‘—_be;;l) AOCFR180.695 | ¢z X AT :WIE %2%

=27 0|E

S2EAOIE 40 CFR 180.364 | & LU oH|=2 3.50
(Glyphosate)

O|OtXHT| =2

(|r|T1;£z£p|y_r) A0 CFR 180500 = 2i7i= 2 giy2 0.10

o|0|CEEROz|C

Il .rEE—. 1= 40 CFR 180.472 Yzt 0.05
(Imidacloprid)

Hl=aat 212t2 0.
(Pe:'(;xz;m) 40CFR1S0605 AR UOMT | T 8 8;
FERLOo =

(Quisalofop-sthy) 40 CFR 180.441 o1H|2 3.50
JUE==E TN -

. f? 40 CFR 180.649 & ZZi= U AF= 0.01

(Saflufenacil)

AI|L-AE

(gpilwioszrag) AOCFR180495  27t2-0iy2 4.00

AT =23

~HEE AOCFR180635 272 o= 4.00
(Spinetoram)

ESefHE A0CFR180.612  zzi2.oixz 0.05
(Topramezone)

Ef=EZ2102

—(Tr'ifp y'r)— ADCFR180417 272 oix= 3.50

% UARE IR orayfish)E 2l0lgt
X=: eCFR (Electronic Code of Federal Regulations), Title 40 - Protection of Environment,

Part 180 - Tolerances and Exemptions for Pesticide Chemical Residues in FoodOflA{
wil Helg

3) 0= ZRBIIZHE 2842 £

A, 1129 $4H8 MRLE 5ok s 4wl 48 ool wet 4
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i AEe AAHoR Walg HuR 1Eo] RAT AEoR WA

egistration Review IHgof|A] aquatic-use
o] ¥&3Kfish/shellfish %), Al4F A zA|
QA = A&SHAL Q101,69 A FARES] vl &
ofF T S glAd Bt FX FAA L Qlrh.eo

ol:oPU
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A, gl FAA- Ao ] 9 d BYER Aot A
T A5, ¥ MRL k2 v= 23 9500 & AR 32 7|&(preventive
threshold) 2.2 &85 &4 9Jct}67)

62) U.S.EPA(2024), 40 CFR Part 180 - Tolerances and Exemptions for Pesticide Chemical
Residues in Food, U.S. Code of Federal Regulations.

63) FAO/WHO(2020), Environmental Contaminants and Residue Pathways in Aquatic
Systems.

64) U.S. Congress(1938), Federal Food, Drug, and Cosmetic Act (FFDCA), §8402(a)(2)(B); U.S.
Food and Drug Administration(2022), Import Refusal Reports: Pesticide Violation Data.

65) U.S.EPA(2018-2023), Registration Review: Summary Documents for Aquatic Herbicides
and Insecticides (e.g., fluridone, diquat, florpyrauxifen—-benzyl).

66) USDA Economic Research Service(2021), Sanitary and Phytosanitary (SPS) Issues in U.S.
Seafood Trade.

67) StRaiQA7L2(2022), "4t QHEE2] 2 IRV IE HE AL
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2hA A ARl ARl digt JRS87IE A8 HACIAE F=1t
27 > ot

o= EPAS] ARS87IE AAle ddos i@ -Aa-S=
S)o] AL T3 WA ghor 68) AR tiajAls SAYEA o ATt
e 54 o A2l A3l olf-Aaw QAIRE AlEste] w38
Fo| AAHEH.09) o7t HollA m=9] pAtE woF AR AA=
ke ANk EEShe ARHE T|EolH| ks, £ s HideR
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uhy 312o] 225872 AE HA] kAl z=xoz Zurslglont,
A Bol A AR SAES ﬁ£°‘°}’“ HEFoE A8 1t &
o @7 =2 & RAEY AFEE AR8VIE S B
Ho= FARE ARt A& 7Fs't MRL AAE 55k 312
, AR Y S & 54 ARl dis B9 7o) AAE ] AUA
3 L olF 71ee 28stel Befska At okge] A B
|7120] AAEA %2 5ol Hisir= dE71%(0.01mg/kg)E 285
L ouploR 4 ANe ERSE T 725 94k Yoo
68) U.S. EPA(2024), 40 CFR Part 180 - Tolerances and Exemptions for Pesticide Chemical
Residues in Food, U.S. Code of Federal Regulations; U.S. Environmental Protection
Agency(2023), Pesticide Registration Manual.

69) U.S. EPA(2024), 40 CFR Part 180 - Tolerances and Exemptions for Pesticide Chemical
Residues in Food, U.S. Code of Federal Regulations.
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=2 PLS Al=E 3l 37H 555 AU fisido] &<ld =20
ARt 7l R8T 1Es A5l 11 9] 7eo] A EA 2
EH?"'H/\ + 9E42% 0.0lmg/kgd 4 7S A8ste o2 A2 =

SHIL Q. o] et BEVIEE FAREOE FYSHA A8HH, 7% Hld
7@ =do] 452 BY 9 sAe A w9 gEgt VA
(disposal line)2.& 7]53ttt.

FAREL ;AL ALY SHAo] ZHFA o)1 Alg, FAR ] I 52 &
S v F7E D 7hs/dol SRR FolA, 7D o] Alee
Mg fIsi/d weto] of g ARolAe $A18He 7|E= S5 AR oA
W7 7hsstes AAES Sl

g u]=o] A751871E AAlRINE B4 AE-5oF 2] d3) 38
o359
T -0

71%0] AAElo] A UL A9, Y HRBAL YHHoE

70) AZOIEQIMR(2024), PLS 2FXIE.
71) FAO(2020), Aquaculture Residue Pathways and Environmental Contamination.
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B2 7FEETH72) o] B9 AEL At A& oJok- S H(FFDCA)Y -
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o] 2|7} o]FojA £ QIt}.73)

ot
G0 Ml HE §-5 EF 5= 1259 ‘channels of trade’ F&

2712 B4 43 ARA0R F4ohe v, vSe) AE5871E A
A B4 ok dhel A4 712
FaeHe Ao, FRe 7% ned 24
delAASt 518712 B4 A AAS st ek HolAl 4l
3 4 A A7k Aolsh.

3) Codex =HI7|=1t FH|I=3} HZ]

Codex Alimentarius Commission®] AXsk= ZH75]-87]5(CXLs:
Codex Maximum Residue Limits}x> WTO SPS &% A3Z0)A A HE
T2 QAEH, U2 7Fsgt B ol VIRE A= 7]ES vt
5 d1EY. o]t WgoA St=T vj=x9] ~4ks MRL AIAIE Codex
7123} vlwol= A2 = Al IA|ZSKharmonization) 253} SPS
A AT oY B=E HrIck= H 8% oulE 7t
72) U.S. Congress(1938), Federal Food, Drug, and Cosmetic Act (FFDCA), §402(a)(2)(B); U.S.

EPA(2023), Pesticide Registration Manual.
73) FFDCA §402(a)(2)(B).
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HE o AUk WA A G
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74) SISUUHEFZHADN QUM7HEA I MFSIEZHE 7120l RaHEE FH0| LIEILEX| 0= 18 M5
51222 9|0, 2HY =&(chronic exposure) 70 AF2E. 0l= AlZ0| 3I2E= X267 |E

)d)(-l)\l oHAI g)él;gxﬂog MOI
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75) :‘””—'“"I%FE 7121 Os) = T 18] =& Al QIAM|0fl Q51 FEH0| LIEHIX] 2= Z|0H M52
BA-Z(acute exposure) B710]| %% | 0]z MEoi27|&(MRL)E XS i oY |- 15
%’—I?:.*é B0 HH0|0 S| 50| TRt pE-SAE £ HH0IA IR 528

76) Codex Alimentarius Comm|ssion(2023) Procedures for Establishing Maximum Residue
Limits (MRLs); AE2/AZCITX(2017), "sIEER=S&2(M=(PLS) -?Oo“' A= ; AE9f

BOHH(2024), ME 5 59 U S2ROIR0| TR5IS7 I A
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77) USTR(2025), 2025 National Trade Estimate Report on Foreign Trade Barriers, Executive
Summary.
78) MEQUECITN(2024), "ME B 5% H S2EAUEY MFE7[E AFAE, 1A L HHE

H; Codex Alimentarius Commission(2023), Procedures for Establishing Maximum
Residue Limits (MRLs).
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79) AIZO|OHZOLMR|(2025), MAIZQ| 7|& L 724 TA|ME(H[2025-5635) .
80) AZUZCITX(2024), "ME E 5 Y SESEUUEL MRSV IE ™A, ANE L 4 E

Codex Alimentarius Commission(2023), Procedures for Establishing Maximum ReS|due
Limits (MRLs).
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2. TR5187I1=(MRL) =1} Al

FRo1871e2 AE S0l 77t 5185 5% 2 55894EY
A s=(mg/kg E= mg/L)E ERITE0 7} 57k A AE12 9193
(Codex)9] 712 Xarste] =7h AlgH, oFE & 5 5 old
£ dhgsto] Z42o] MRLE &95tal 9o 0|8 7|E02 47 &Y
£ f6 dACIAN IREE AAE AASH "

(2 3-6) RS187IZ(MRL) Zit At

e e LS =T
- HEEHILI+(F|orfen|coI) 0.3mg/kg 4=
XEH (= =

EEIU'IIEE%!(trimethoprim) 0.15mg/kg,
AmC|otXl(Sulfadiazine) 0.7mg/kg &

=N =8

|'§x|(o ) ( |_'_ _E_|D'||EHE| 0 O5mg/kg 0| )k-l]ll.qol. | H'”—l:l
0.1mg/kg O[3}

Sl A SAIMO|Z2(Doxycycline) 0.04mg/kg A& HEY

(71Z: 0.01mg/kg)
KHE: QA M OIE(ZAMQ: 2025.11.25.)
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AE712(0.01mg/kg, ppm) 2.2 TE|oh= A =S Wt} 97) FY =2 Eof

= TYUAEC] A4 S "t S vl5E 5 Be s=8&Y%E
o] AMEH AEEZ FYshe A2 7S] wize] P/l ASHEA %
< 549 FYZ APl Apstal PR agitbES dstIAt =S
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o] A HIAE &=oI7] Hsl =41 71t Rkt e 24 71k
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A=) Aol 7152
7)%0] B8eksIA 1 = b sl ﬂew e
e} A7IHE, ol EUE B9 203 712 489 A% i 4e
o)) 9181 Al #5E B9 MRLS AAH R BE5sln, 7% v4%
Qoo 71 Egke Holsi WAlow we) gule B

Al L AE B SRR ARREE BE sAES 285, 315
7 A B4Rl Higt MRLE AAISHL 7Hs ol 5 AlEol &85}
= 7hs B9 34 552 WEs) 25t S ek EIF EU W QoflA]
AR E= TAC AFEH oF 1,1007] 5 Y CR ofH, 7iE 2ol
E2d2 gA|Ho] YA &2 1 0.01mg/kg 71ES ALt 122
A=S skt HEo] 74 FU- 31 Y= EFSA- I3 Y Y39 g2
85| shHA], 2008 9 o]FFH EAste oF 45,0007 EU MRL2}
3l 7]&o A 23k 9F 100,00070 MRL, 18] MRLo] EZ Q3 A
Ad B4 E5S xghol 493k V& AAE 53

MRL 42 7153 & WS 9802 s, 1AL A oo 3
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MRL 8t 2742 WTO SPS 91€3]olA dF R0 =RE At 7
o ARt B Tetd 2A REolgks BA| A7|E gR2 vf Qi) oo of
5] EU= Regulation (EC) No 396/2005°] w2} =53 MRLo] HA|H
A 932 Aol 7184k 0.01mg/kg A-85H= Zlo] Yzloletal Hgs}
At Egt ARTF ESESHAY e 8719 AR el Ty A
7} 2835] gHER] 2L A= Codex 5 FA|7|&0] £A5lE % o
£ Jd2 §Hgdshr] o, AHIR bHE 9Adste] 7|Egh A8 ke
MRL 31 o] E7Hsithe JAL Attt ot EUe $&= &
L oAt 27 AR E A& A £YsEA(import
tolerance) A% 232 &5 MRLS A 2T 5= Jri= x4 H

2% 3 sk k107

(RASFF: Rapid Alert System for Food and Feed)2 Sal X7} 35
wof = ARt 3l 5 F& Ho 227} o] FojZitt. 3HH EU 2oA A
HiE 2429] Afolle &= 840 wek MRLo| 4dthes A &Y
AFo|A FQ3 EFolr.

thit EUQ) 4=9) oA #E]E %oF MRLOJYE =3tE]%] okon| & E4
of whzt o}oliﬂ a4 T O Asiall 7e I AAF A 2
53t} dlE 5o, & 34(2023~20254) B9 S-EluetlA EUZ
=il Jz(*‘ﬂ)oﬂ ol FA3 Wgol Wxl AH7F E A HAYR
T}.108) WA 202549 119, 2HoZ $EH AR FRFo|A ofolor]
7b = g Ao R wdEo] 34 FHIF o|FolFt Ukt o

107) WTO trade Concerns(ZA:2026.2.10.)
108) AlZ2IFEOHAM(HML: 2026.1.20.)
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20249 12€¥€0f+=
Zso] SUolA 25

E3F 20249 10¥€0ll= Fohdo] AlFolA 20| = HEE o] Al
oA &4 ZXE A7} 9lleH, o] Ho® 20244 49 AAY olo]Q
d 7=, 202349 29 Aot ofoled o 5 89T I AMRE A
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T27oA 82E7} 47.2 mg/kg ¥ 31.7 mg/kg A
4 AF d4 SE7F A

o83t A= EUZF MRLE X3S =A% orATa] A4
2 EU 319 7 A% 4 ﬁéﬁl RIS it
E3L T BURS =5 Io| A EAYSH

o = 7&%01 Fd 7oz & tﬂ1 LH XﬂE@rﬂ 7= AnE gavt
A

Y A= e %Q}L E‘rE T EO]E‘r 53] si2Fe d= A7
(A=, %101 A9 )0l wEt g |AE 241, =7PER ofoled A
gt 283k 5 7IE Aol® EARIEE & dACNA Y AdAIA =7t
o)}, weEkA 2Rt °H§%§ ERE 7S4S Ao R
W AAIHE sk, F8 £E =2 Ve e Ak 1Y
EElo|ed-F5% 53 BA- 414 e, At 7hol=2tl niEe
ol BURRE ofyet £8 kg &9 A4 &40 Heshe AAE
Zskst 2 g7t ok

109) =< 20 mg/kg, &5 1,000 mg/kg, 0= 5,000 mg/kg, Z&A 2,000 mg/kg
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o1 FUY SE5 ROE 7% 23} Hak Aol SHle 4 9
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= (] P — |
24 M 9 A4 2y

= AollAte 20249 1€ 19 71, =9 ofR(HS 037 5 °17)ell 4
8% PLS A7t AA 3h=9] off =}lof] ojmet IF2 FU=AE AF
Ao ZAM3h

Hl=r2 2025¢ NTE EXA oA 3H=+9] PLS AL “=A 7I&3e] &
S 8535 Bt A 110Z A H s, dig 2A]7F vl ARE9] S

= A FES Aot HEAIYE (non-tariff barrier) 2= 285111

——

ks BAE AV O SIEL S ol wEe olet 2474 £
A% JEFH e FsHe NS 5, PLS AES S8 S
Z17g0] EASH: Aajolct,

T34 3=9] PLS Al =719 A8E EAEA HF BlS), 4=
AH 22, JAEL =& M 52
G ol oAl FAR HEgt F
Helok, webA PLS XﬂE— ggHow
s A=7F AAZ = S50 ofwdt JFE vHEA
Z3 "art Q.

110) USTR (2025), NTE Report, p. 250.
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24E Stk E 9] AFEAE PLS ALY =94o] offF il w
AR axe] EA) o5 i 271 ASdh
ol& 3l ml=ro] Al7IRt HEAE Fgol s
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£ AE off 599 WEkE volF S HlELSHe APE AL

H1E 242l 243

1. O|SX2(DID)1} SAHEE(DDD)2| 7Hd

o|FAHEH(DID) +42 54 A&olu A =dT 22 84 34
o] Ax} Wsof mF Q1A T3l causal effect)E 45171 45t FAHAZ
(quasi-experimental) B Eo]t}. DIDE= AF =¢] A99] A|7H4 W3}
(time difference)?} ARt} vlw T 7ke] Z}o](group difference)
£ Ao 1o RN, Tt AT vy Yo 7k Blwrt 2= S
Bt

B4 £9) o PEE= Wl 43 Tk opzt AXAA] o4, 2
A 714 A%, T8, 250 5 gt 92 8919] @gke E3ki) DID
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Y, =a+ B(Post,x Treat,)+7,.,+6,+ €, 24 (2)

olg} o] DID 2FL A3 £Yo] 5% Atk HAo] 1 HFH &
32 F45He o S8Rt AR Tk B4 59 Wl e xpale.
2 UeheAs BAsHe gl @7 Atk £8 2 Qe 2o 3
w37} 54 T o) AFHCE AVIEE A9, B4 DID 24

, D
groRt sig ko] chat AEA AR FHI AEs] olgth

ol Hgst7] 918l DID 32 4% 52 (DDD) 412 oA
a3ttt DDD 42 AJ7F Zo|(time difference), A2] oJFo o= F
o Z}ol(group difference)oll tlote], A|39] XU(third dimension)&
Z7t2 1Ego g2 FA ai1to] o]AX(heterogeneous treatment
effect)= A8st= HHo|t}

=
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e ol el 7100l v W5E =3, o
o 9 A Mot EAGAY, oS =
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(B 4-2) PLS M= Q0| M2 07 Q) H51o| ASXH2(DDD) 1L&:
0=t 7|Et 27} H|W

& He =2 M (Pre) M= =2 Z (Post) o2
1=
- | DBMORLYULE | DEMOR LY A = ol s
Dj24t 02 o) (Posh) Dj24t 02 49} B3}
= Oj=Z4 HOF 2 =& | O|ZAH|OFR 2 & = Aol mi=
0=t H1017 (Pro) (Post) it HoK 8 22}
(D=4t 013 5t —
FI= HBID ) ] DIt HIOiS B13)
(IEL=F7B
JIEf =7k | JIEF IR OF U aF | TIEHETR OfF Y = Aol 5
o= (Pre) 22 (Post) 7|Et Z7H 017 = B3t
TEFRM | JJER SR BIOR 4 TIEH I BI04 49 ol 5
H|0‘|-§.— _)'\__i_ (Pre) _'__'_ (POSt) 7|E'|':‘_:|Lj|"*|_rH|01‘§rToI=l Egl»
(7IEF 27t 07 H3t —
7|Et =7t DID - ) 7|Ef =27} Hloi& wish
AR (DDD) - - (0|= DID — 7|Ef =7t DID)
XI—E 1 I-XI’A‘I
= MEAHE(DDD) 242 g A5 HEGH| I8t AR, ZF Mo| ‘2o & 2 A FHEUO0|
EtH 7

o

' 24 Chat 45 RO Lieth

(E 4-2)+= DID #4& w85 Ao 2 23t 4EA-HDDD) +4
9 7HL="7<q TEE HEH Zloltt. WA =3 71e =7F 7] disf ol
o} BlolfF =Y ®3te] ZJo]E DID WA OE A F, o] F ol tf
Al H]ﬂ’%_i PLS A= E=9fo] ul=Al ofF o] tish xpE o= 2
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[09FshH, DID #4]0] PLS A= E94o] ofF
?l 895 F4ok= H &&o| SIthd, DDD +42 S
of dis APEA o ® UeeAE F7H R ASshe Hl 520
UL olF 3l BH anpe] EA of FEwt oYz, 11 -89 #FA7HA]

7 F122} gt} ojslo A= DID W DDD B4R &S AX|5laL, Z+
"o W AT 1L
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—
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Hay 28 d9dt

PLS A= Eo] off 4=%lof| m|Xl F& AEst7] 95 DID 242
< %3t DID #42 B3 =9 A5 Azt #iske} A2 yet
W 7] ApolF FAl oA, A =Y TSt T5 54
= SAISIAL BHO &t avE 3% 0}% gl =2o] it} ol 3|4
FE= dEtslobd o233} o] 2 4 qUtt

In(Y;,) =a+ B(Post, x Treat,)+7;,;+6,+¢€, 2] (3)

A71A (Y, )= =7F i, 5 p, AR 19149 4% B YA
B uldtt}. Post, x Treat,= PLS A= £ o] o7 s
+ BEA0 tisf 19] T2 Z= G2 AEFOE, A = PLS Ale =Y

ol5 o 4:¢Jo] Hlojg :9jo] Wale} Hmale] 27bH o ekt A
2 tpehict
8- ol ANAA o7, BT, BE WS 5 BEEA P A
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In(Y;,) = a+ B(Post, x Treat,x US;)+7;;+68,+ €, 2] (4)

o714 Us T Aol mlel A9 19] ke ZHs Hu] Wsolth
A% JTALY A pi= PLS AR £ 0fF mlAF ol 5910 wish
7h kg 2719 off 49 walet vlwsle] 2bH 0 SeHEAE o
st

&, g Alee PLS A% Z9lo] ofF F=o uxl &3t7} uj=fo] ti3]
AHAHC R H FotA(E= o) YetertE ASoke ARE sfad
o} o]& &9l & A= PLS Alrt B4 n=o] tis) ApEFo R 2Hg
SIAEAE AFHoE Uit
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Yipi =21 (5)

i,p,t

ZIH

A7IA Ve AT i, T p, ARHE) oA 2UF Be U
ofujsiH, N2 =7-F5-4 LH oM B=d BS54 g HUErdth
Hagk A2 Alole 25U SAIE AlQlskaL Altetl e, o] T4
SHA| 2 FEAEUT E= Uo] 01 A-P= Bt Aol xgtst
FUFL kg 7I& GARE ton(®) DR SAlste] AAEHAICH, 9
HE wl= FE(USD) 7l FAES 1,000 vl= 28] TR Shitsilct.

(¢]

(E 4-Do AXE FSA o= 24 JHER I7-F5-4 DoM 2
SAE ARt #5219 g Suiett). & ARmoM = AT A

g RRoA AEX|7F EAISHA] Yot 7 W] BEA] = FYH
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2 dojre =2 PLS Al =9fo] kg ol midl Bt 9=
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(1) vt 01F Ztell Hlwsh= DID 42 3s3loH, 1 ke
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