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Abstract This study analyzed the impact of increasing orange imports on the domestic fruit markets,
focusing on the period January to May when oranges were imported and sold intensively after
implementation of the Korea-US FTA. In this study, only citrus fruits that compete with U.S. oranges
were limited to domestic fruits; of these, Hallabong, which is consistent with consumption of U.S.
oranges, was selected as an analysis target. A dynamic recursive simulation model was established to
evaluate the ex-post effects of the Korea-U.S. FTA, and to conduct mid and long-term forecasts for the
Hallabong market. In addition, major policy simulations were performed on the Hallabong market to
assess the effect of each scenario. The ex-post impact evaluation reveals that between December and
February, Hallabong had no effect on the seasonal tariff of oranges. However, from 2012 to 2017, the
actual import decreased by 21.9 billion won annually due to the TRQ, with the accumulated 6-year
decrease being 131.5 billion won. Major policy simulation analysis shows that the change in the unit cost
of import due to the U.S orange crop and the increase of Hallabong export will help in expanding the
market, and thus effectively increase income.
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Impact
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1. M
] FTA= & 9 A3 BE AES A<t o7
£ 5 F5l dish BAl <Jsk H AHsta, =<
790l &3t RA 7o dishiMe ALEAE =UsHA
U Al Bk, ol F2 AitaEE 5
> 471 ¥ 712k =4Skt dFBAIE fAEE
FE F e fIe viae|R Este] ¢
7] S AFBAE FASHES Sl 38R E 8
D7 50 % TEZ FAISH AGBAE 30 %= A
Zstglod, mid 5 %% 6HACl 2A F=E o 20189
T SO vl=at 23X ik AZBA7E FEA =
H&H AT 9EFE 2971 BIAEEA H8H A
50 % Ee FASRs Al FEAl TRQ =3l Hid
2 3 %% STEA AL solual glem, 20124
2,500E004 20184 2985802 Z7lol9ich
L3719 TRQ 5F H Bl F=ol whet 2317 =
F2 suich S7FskAL low, S| A ARRle] dF=
o Aoz wetEny 27 AR 0] AlFel HEH
oz iE= AZlE 195E 5971404, o] Al7]o]
284S 93 234 £4F 7P SuiAh ol oA
= S s it
€ Y 2dx9t A He sulit Bz
o= AL, U 2|9} 48]
She AEFe R dEReEolH, kAl
=22 35 1095 189714 F2 2v]H7] gizo] 234
oF AH] edo] TAYSHA] ot FATeIA AllsHArt

=

2 AFolA

(partial equilibrium model)& F=3t0] E435M3
t}t. 3hu] FTA 2o SetE AR AT BHE
el ghete g EE2 AxrE B4 9 FE "
gk J3Fo] met e EE FH FAHH AlEHold B
&(dynamic recursive simulation model)& =3}
At ESH B gL G H (recursive form)e] A

HEg 4] 2¥(simultaneous equation model) 2.2 -
Aok, AlFAAIST S ol-8st] 4okt (1]

oHZE

=
—
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A2 A5 (ordinary least squares estimation)
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Fig. 1. The Structure of Supply-Demand Model
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2.2 %, 20209 2.5 %7t FAE= ZAog 7Hgsh, A
Bt AAETE ASEL 20194 0.7 %, 20204 1.3
% 40| SA = Ao R 7HF3ILh 20208 o]F
HElE= [HS Markit AAZE ooy, 547 &8 &
gt IHS Markit AH=E o853t 528 Well 2+ 4
Ao AASE 98] GDPUZEHCJEE o]&3l3:
g, 3471 GDPHUE o8 ABAETIA S, A%
E, EHSE ol8oto] xR A

Stebe-2 Jallde 1095 Ju 6¥7H4] &30t o]
FoJx|} wl=al QX 9] TRQ EFFe] E0l& A7
1295 H 297HA1= AA9] 80 % $=°] &31=1
t}. olo] whet wlsr4k QFA] YTt 1295 H 24¢
7HA9] A 371E(20159~20179)9] HarS A
Jato] wtgatict.

Table 1. macroeconomic variable assumption

‘ aop |2 rate O-f a rate of Exchange
Population Economic|Consumer
Deflator N rate
Growth price
person |2010=100 % % \)%Cs)g/
2017
(Actual) 51,446,201 111.2 2.9 1.9 1,130.84
2020
(Estimated) 51,973,817 1169 25 1.3 1,190.68
2023 52,388,225| 1239 2.1 2.2 1,197.01
2025 52,609,988| 128.8 2.0 2.2 1,199.40
2028 52,853,776 128.5 1.8 2.1 1,197.87
Source: Kosis, Bank of Korea “Economic Outlook”(2019.7), THS
Markit
24 79 WEA 2z
T AU =

=]

o] &ste] thfet S EE fote] Fgsta, 1%
A EERAES] AR, MEIAASY 8 5= F
ot 2F BFE IS FY7HL SRS
HOLS) 9 tHEE AR} & (polynomial distributed
lag model) °l-&53l, B NEWHAL AAEAE
£ ol-gatof met BelA HAE & Sl AV 2A
£ AEst HF SFEY0] ZYstath HE3E #
219] 2AAMNE= oS3 2L, ()F t-value, D-W&
Durbin Watson A oJu|gic}.

2.4.1 sti2tg IHHHX(ha)
LOG(HAN_ACR) = -1.5224416
(-0.883204)

+0.1113813909*LOG(HAN_NFP(-1)/GDPDEF(-1))
(0.709445)
+0.04192948538*LOG(HAN_NFP(-2)/GDPDEF(-2))
(0.419913)
+1.137314736*LOG(HAN_ACR(-1))
(6.419691)
+0.04824542978*DM_HAN_ACR
(2.132191)

HAN_ACRZ gehs AuiHZ, HAN _NFP+= 3ebs &
7¥4:37¥4, GDPDEF= GDPU}Edo]e], DM_HAN_ACR
L grEgoln, 2004 2018WUE7A9] 15712] &
B2 o]8319a1, REE2 0.96, D-WEkS 2.16°% LeRdtt.

2.4.2 siatg 7t A=Y g ("/kg)

LOG(HAN_NCP/GDPDEF)= +2.682766191

(5.954958)
-0.2292969791*LOG(HAN_PERD)
(-3.184490)
+0.149041424*LOG(HAN_IMQ_USORG)
(3.227481)
-0.2249406464*DM_HAN_NCP
(-5.791951)

HAN_NCP+= b Al Z€7H4, HAN_PERD
= gels 1909 AHFF, HAN_IMQ _USORGE u|=HAt
2817] 912 12¥~29), GDPDEF= GDPUEdoH,
DM_HAN_NCP+ HH[HSE Jv|3ith A&+ 20079
TRE 201897 12719] ERE olggon, R*g
<2 0.90, D-Wgr2 1.822 YERyit

243 3ts 737 (*/kg)

LOG(HAN_NFP) = +1.032020059

(0.567485)
+0.8137714544*LOG(HAN_NCP)
(3.926674)
+0.1722154702*DM_HAN_NFP
(3.157858)

HAN_NFP= ¥hs 571437H, HAN_NCP+= 8
2 TujAlR 2714, DM_HAN_NFPE GujdEss
eRH, 2002W=53E 2018W =714 17719 BES
0] 85}931, R 0.60, D-Wak 1.158 ey},

2.4.4 Qx| 22k (E, 12€~28)
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LOG(HAN_IMQ_USORG) = +11.02525792

(2.511541)
-0.8124042*LOG(HAN_FP_USORG/GDPDEF)
(-1.1518406)
+0.396141933*LOG(HAN_NCP/GDPDEF)
(0.672829)
-0.5597324265*DM_HAN_IMQ_USORG
(-3.487539)

HAN_IMQ_USORG+= H|=AF 231X =129~
29), HAN_FP_USORGE Hl=p4t 237 =7 12¢
~29), HAN_NCP: gteHs =ufjAld 2712, GDPDER
= GDPHE4olE, DM_HAN_IMQ USORGE: tjm]s#Z:
o, 20029 =R E 20179%7HA] 16712] FES ARES)
gom, RZES 0.71, D-WHS 2.078 YrEhgtch

ZHX]

al
oo

=

MZ

3. #=2 NE

o2

0f t

=

i
I
A

X
o

A

31 4
7%

203 o5
FHEFA =& F7] d5A] HEt A5E4
Xé% HE 9] =X (out-of-sample predicted value)
o thsll, Z+ RPoRRE &g} AS5EE Hlwsh=
o2 AlErt. &A1Y L E Sk Wil
MAPE(Mean Absolute Percent Error), RMSPE(Root
Mean Square Percentage Error), Theil's inequality
coefficient 5°] S

A9 A& A% ‘?ﬂ*?MAP%éé @90l dF=
7] ob7] wiol] ASAof gt FFeare] Al
A7 st A AREEH, 2 AF= MAPE,
RMSPE, Theil's U coefficientE ArE3lo] g d&
9] Fdr=E FAsioirh
1 Y-
. E'

Y,
MAPE= | % 100
t

1

L A=2]9)

(& Y= A4, Ve

RMSPE= V 2100

Theil's U coeff1c1ent=

®)
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Theil's U coefficient= 03} 1 Ale]9] & 7HKA &
], qiEX|et AEA|7} Fes] YA|okA = A 00] Hrt
stete Lo tigt &2 AFEAIE Table. 29

A=

Uehisict. 4% 2 AL 2949 B U] A3
2o w9 Qust Ao® Uehgrh MAPE 7120 A

WA 738 %, A 6.44 %, A¥IF 6.93 %, FL7HA
4.80 %, s7157HE 7.83 %= UERt HR3E ke
F7g20l sl dxtdoR ot 3 f di&eS Byt

Table 2. Evaluation of Supply and Demand Model for
Hallabong (period:2013~17)

Farm
Price

8.32
7.83
0.04

Consumer]
Price

5.97
4.80
0.03

Cultivated
Land

8.01
7.38
0.04

Consumpti
on

8.93
6.93
0.05

Yield

RMSPE
MAPE
Theil's U

7.07
6.44
0.04

3.2 gt-0Of FTA
ghu] FTA 9& o] % }i
5 (20124) o TAl &
ZA]9t FTA7} & =]7] oA
AlUE] Q9] AlEdoldE B3f H
(20129 39)olA 2 AIF(20174
A7} =, ghu] FTAZE A=A &%ﬂ?ﬂ 7HE Al
Egol4 grol AlvE| e At gho] Htt[3-6]
k1] FTA ¥& o]F 2012¥9~20179 71719] AR
FFE7FETE Table. 30 YRt St 5 &
317190 12¥€~29l= QA AFTAY FF Yo
U TRQ E32] J3Fo g 2012W~2017¢ 2d 25Y
TraAE ABT 21.999Y, 69 A A= 131599 5
Z9l Aoz Yepyrh

Table 3. Results of Post-Effects Evaluation of the
Korea-U.S. FTA on Hallabong

Orange

Cultivated Real import Real
Yield Farm Gross
Land Price from Income

U.S.A.
hundred
ha ton won/kg ton million
wWon
2012 1,362.0 | 40,0455 | 3,720.4 | 24,393.9 | 1,483.2
applie} 2013 [ 1,399.0 | 41,133.4 | 3,193.7 | 18,882.8 | 1,306.7
d [2014] 14170 [41.662.6 | 3.014.7 | 9,965.0 | 12499
Kf’ésa 2015 1436.0 | 42,2213 | 3,071.7 | 17,1082 1,292.0
FTA 2016 | 1,454.0 | 42,750.5 | 2,968.6 | 19,619.3 | 1,265.6
2017 | 1,611.0 | 47,366.6 | 2,866.5 | 17,758.8 | 1,354.5
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2012| 1:3620 | 40,0455 | 37505 | 237866 | 1,501.9

0.0) 0.0) (46.8) | (-607.3) | (18.8)

2013 1,400.8 | 41,185.7 | 3,224.1 | 18,340.5 | 1,327.9

un (1.8) (52.3) (47.3) | (-542.3) | (21.1)
applie o 4| 14222 | 418156 | 3.041.1 | 96403 | 12716
d (5.2) (153.0) (41.1) | (-324.7) | (21.8)
Korea 2015 1,445.6 | 42,504.2 | 3,092.9 | 16,580.0 | 1,314.6
-US 9.6) (283.0) | (32.8) | (-528.1) | (22.6)
FTA 2016 1,467.9 | 43,159.0 | 2,983.3 | 19,301.5 | 1,287.6
(13.9) | (4085) | (22.8) | (-317.8) | (22.0)

J017| 16301 | 47.928.4 | 28788 | 17,2523 | 1379.8
(19.1) | (561.8) | (19.1) | (-506.5) | (25.2)

Footnote: () shows the difference between not applying and
applying Korea'U.S. FTA.

| 2(baseline projection)
AIE Table. 49 YERHSL
S7Fk= Fol€ Kol 2017
W(A2) 1,611hacllA] 20280l 1,690hag HAH= 2]
o} AAERS 20179 443118004 20209 45,425,
2025\ 46,625%, 20289 48,195E0% Uelyith 44
B7153718E 20179 2,8609/keollA 20284 2,9329
[kgQ & AZ AF5oh= 210 A= et 20289 Hl=pA
2R S 20179 17,759E04 713 21,1665
o= yehgor, 44 & 29120284 71&)2 20174
12679004 AR5t 141391908 AEQlch

Table 4. Hallabong market mid and long term
projection (baseline projection)
. Real Qrange Real
Cultivated . import
Yield Farm Gross
Land Pri from I
rice USA ncome
hundred
ha ton won/kg ton million
won
2017 -
1,611.0 | 44311.0 | 2,859.7 | 17,758.8 | 1,267.2
(Actual)
2020 | 5009 | 454246 | 29393 | 16,698.4 | 1.335.2
(Estimated)] 77 e s o o
2023 1,608.0 | 45,856.0 | 2,962.5 | 19,202.3 | 1,358.5
2025 1,635.0 | 46,625.4 | 2,958.6 | 20,317.6 | 1,379.5
2028 1,690.0 | 48,194.7 | 2,932.3 | 21,166.4 | 1,413.2
3.4 BRHZ A0 DRI 2R B 8 EA(E
AIEZ01M 24)
3.4.1 0=t QEIX] At Halo) M2 FgF 24

S 0A] AL sfoket F7Ie F41E Hol,
1995958 90 % olite] QAAE ulolq SUsti
QIck. ol wet S} QA e ule] oK A
3 A% 2 Ee] JPL WET B S Ut 0
o Qa1 Aol ZolSo] Seitele] S9lslE &

oo
o A2 A9t $AWIPL AR AR Holw, 2}
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g} Aglo

o

| £obA efuiele] $edsie Bayol gotA
SA SRk e Bl oldo] 4

B U] TIE UL A0 B2 3
%ol whal $=9lefo] AR St Z71ES 10 %U
=1, =5t 20179 ©@7HE AW0169) 0] 15 %4 &
7¥stodet. olof et & AT 10 %9t 15 % AFsot
£ S 7Pgsto] = 2#IX] ARl vAe IS o
oFs7] st A AlEdold BE4E $stct[7]

oAb QAR SPRTI} AFSohs A wrge Al
U] e ZIE Table. 5-691 YR U7t 10
% 459 A9 AEiHA (2028 71%) 1,736Gha, 15
% 452 3% 1,781haZ AYE Ut F=detrte] A%
0= Qg QA f=¢JFFo] FolEqL ol upet AuiH
Z7154al, ABAREKH20284 719)% Z2F 49,496
£, 50,801 822 Z7lote= AR yeytth A4 &7t
FH7HE8(20284 7192 247 2,884YU/kg, 2,865
[kgo & YEhted], oA 9479 AR ZRoE
77 0] v Asstg ot AR SERE Al
FogFgol S7koto] w7k Mol 712 A% iy o
2t Aoz Pt oA £JEK2028E 7192
Z47b 19,2238, 20,155808 7|EAGHET; ZHAss
Ao yepgon A4 F 249020284 7€) &
7+ 11,4279, 1,455990 2 yehyth

2

o]

=

Table 5. Projection by U.S. orange import price up 10%

i Real Qrange Real
Cultivated| X import
Yield Farm Gross
Land Pri from I
rice USA. ncome
ha ton won/kg ton .ht'mdred
million won
2017
1,611.0 | 44,311.0 | 2,859.7 | 17,758.8 1,267.2
(Actual)
2020
. 1,599.3 | 45,606.8 | 2,899.2 | 14,985.0 | 1,322.2
(Estimated)
2023 1,627.1 | 46,398.7 | 2,921.3 | 17,405.7 | 1,355.4
2025 1,662.2 | 47,400.8 | 2,915.8 | 18,465.4 | 1,382.1
2028 1,735.7 | 49,495.7 | 2,884.1 | 19,223.0 | 1,427.5

Table 6. Projection by U.S. orange import price up 15%

. | Orange Real
Cuitl\ (zted Yield 3 Re;l . import Gross
an arm T from USA.| Income
hundred
ha ton won/kg ton million
won
2017 1,611.0 | 44,311.0 | 2,859.7 17,758.8 | 1,267.2
(Actual)
2020
(Estimated) 1,608.4 | 45,865.5| 2,956.0 18,965.4 1,355.8
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2023 1,652.3 | 47,1199 | 2,920.3 18,953.7 | 1,376.1
2025 1,695.1 |48339.2| 2901.1 19,443.2 | 1,402.4
2028 1,781.4 | 50,800.5 | 2.865.1 20,1554 | 1,455.5
342 £5Y o T2 Y 24

7] v $32 20039 W24 LFRAEB)
A Aego] HAREA FeEglon o)% nist Ao

DS = ANstt. stx|wt steteat A
TR 2 S18EA] o], olF 8 FE
stebaat M) s = 5188 a7
20154 29 2¥ W= & HA9EAo] HF eHEEo
n|= 0 29| =&o| 7FsaR

ROl uE £22 2016WAF 4ES nl3 80
2 A £23 A8 AZog LFRE B4 2235}
201794k 20758 SESI9oH, v =& 3 5
7137 EL kgB(971~157 71%) 4,000€02 23
= g @7H2,7739/kg ek 1.5 &2

3T

S
FFOZ

s7F 2550 B35 € A= JHEn
AFdgesdderds Wirs d=e sE%e

50802 thE Fisiths BERE AT 9lo], ol u}
gt 2279l & Zo Ho g ks EFo] HAZF
oz Foixle Aol tist A AlEF ol E4& 4
SHth AFHE] BRHAQ 508 7|[E02 50E004
A2} ZEo] g 70E~100E7H] HRAAo R 2
e A9o] et ZH AlEY ol E4E s

<& g Y AR 13 AvEe 2FE
Table. 7-8°] YEHicE. A a2 20284 7]& 70
9] A¢ 1,701.1ha, 1008 tho] AL 1,707.2ha
B2 Uepgon, a2 7 48,681E, 48,684E0
718 oiv] Sk AoE vl 44 F 249
2 20179 1,26799A 2028E0= 70% o] 7
$ 1,464, 100& S92 A% 14659922 F7t
She A0 AYESL ol £EF9] FHE AT
o] thh 7hAsto] 7HZo] A5stal, o]d wet 249
T Z71e Ao motHc

Table 7. Projection of export volume increased by

70ton
Orange
Cultivated Yield Real import 5 eal
Land e Farm Price| from ross
USA. Income
hundred
ha ton won/kg ton million
won
2017
1,611.0 |44,311.0] 2,859.7 17,816.1 | 1,267.2
(Actual)

730

2020 c

(Estimated) 1,593.7 |45.447.0| 3,033.8 | 17,010.6 | 1,378.8
2023 1,616.5 |46,097.1| 3,048.6 | 19.494.8 | 14053
2025 1,640.2 |46,774.2| 3.042.7 | 20,611.1 | 14232
2028 1,707.1 148,680.7| 3.008.0 | 21.439.8 | 14643

Table 8. Projection of export volume increased by
100ton

Orange
import
from
U.S.A.

Real
Gross
Income

hundred
million
won

1,267.2

Real
Farm Price|

Cultivated|

Land Yield

ha ton won/kg ton

2017
(Actual)
2020
(Estimated)
2023
2025
2028

1,611.0 | 44,311.0 | 2,859.7 | 17.816.1

1,593.7

1,616.5
1,640.2
1,707.2

45,447.0

46,097.1
46,774.4
48.083.6

3,033.8

3.048.6
3.042.9
3,008.3

17,010.6

19.494.8
20,612.1
21441.2

1,378.8

1.405.3
1.423.3
1,464.6

4. ZE

fr

A71Q1 19~5Y0] Anl7t
0F o] A|719] &3
A7gstom, oA ¢
ehebs Al HA e IS
to] FTA &8 o|F ALS 337t

28(20124) olF TA 75 2 TRQ Sl
A9t FTAZ} & =7] o]A9] gt FLsH
AuE|e9] AlgHoldS E3f vlw B4t
FTAZ} gtebe 520l v]3l A g7t stebs
F &3V 129~2900= 23X ARTAN JF>
ot TRQ E39] IFo g 20128 ~201749 A& =
9 TaE ABTF 21.99¢, 64 A FAE 131.59
A $20l Aoz Yehyrh

£ AT A9 B9 AL ot 2 eFllA] 4
P HE v|o] &t Q= A ARoA =t
9] QA Aol w2 EFHTIeL YTt WSk @
A2 =4 Al7lol Eot=le U ks 9 Tk Aol
2 JFE v £ Ut vF9 oA BArF 247
oF ZrASH Y W, S e#lA] 8+ ket
e, ol vl W 714 95 5 o7 230 89l
of oJa] QA AYAkFo] AT B =Y QA £
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