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EXECUTIVE SUMMARY

Analysis of the Substitution Relationship
between Imported and Domestic Seafood

—Focused on Live and Fresh Seafood-

Hye-Jin Park - Jung-Phil Lee - Jin-Hwa Baek - Han-Ae Kang

1. Purpose

* To analyze the substitution relationship between imported
and domestic seafood
- Limited to fish for raw dishes, in other words live and fresh ones,

this study aims to analyze the substitution relationship of

consumption between imported and domestic seafood.

= To support the establishment of measures and strategies for
the Korean fisheries sector in preparation for mega FTAs
such as RCEP, CPTPP

= Directions for relevant policies and specific countermeasures

were suggested to gear up for the expansion of market

ix



opening after the substitution relationship was taken into

consideration in an impact analysis of FTA.

2. Methodology and Features

1) Methodology

(Step 1) With seafood imports increasing after the FTAs went
into effect, this study identified the present status of the

import and consumption of raw and live seafood.

Literature review; Statistical analysis on the import and

consumption trends of raw and live seafood

(Step 2) The substitution relationship and changes in
consumption patterns were analyzed between imported and

domestic fish for raw fish dishes.

Conduct a consumer survey to analyze the changing patterns
of fish consumption in imported and domestic raw fish; conduct
an empirical analysis of the substation relationship between
imported and domestic raw fish; and suggest improvement
measures (proposal) for the FTA impact analysis taking the

substitution relationship into consideration

(Step 3) Policy directions and specific countermeasures were
suggested to establish measures for the domestic fisheries
sector in preparation for a full-scale opening of the import

market.
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- Expand and revise existing measures; establish a comprehensive
measure in preparation for the implementation of mega FTAs;
and present policy directions for developing strategies to

expand the consumption of raw and live seafood

2) Features

= Focusing on raw and live seafood, this study identified
changes in consumption patterns between imported and
domestic seafood, and then conducted an empirical analysis
of the substitution relationship between them. Through
these analyses, this study differentiates itself from preceding
studies as it intends to establish relevant policies following
the expansion of market opening driven by mega FTAs in

the future.

- When the market is to be further broadened, the damage to the
Korean aquaculture industry is expected to increase. In order
to respond to such changes preemptively, this study restricted

its analysis to raw and live fish, in other words, fish for raw

dishes.

- This study bears its significance by conducting the very first
empirical analysis on the substitution relationship of consumption
between imported salmon, yellowtail as well as sea bream and
domestic halibut, sea bream and rockfish. Based on the results,
improvement measures for the FTA impact analysis (proposal)

were suggested while taking the substitution effect into

xi



consideration. With these efforts, this study presented feasible
policy measures and strategies to expand the consumption of
domestic seafood as well as strategies for establishing a

comprehensive measure in preparation for mega FTAs.

3. Result

1) Summary

xii

= Since 2000, South Korea's import of raw, live and refrigerated

seafood has steadily inclined, despite fluctuations. In
particular, imports of salmon have rapidly increased after
the EFTA-Korea free trade agreement was signed in 2006.
A variety of factors were put into action. As Korea's dining
culture has become increasingly westernized since the
mid-2000s, family restaurants and buffets serving salmon
have become widespread. Consumers have accumulated
consumption experience while their preferences have
increased. Therefore, the number of salmon restaurants has
been growing, while people are increasingly enjoying raw
salmon fillets and sushi at home, restructuring the market

centering on fresh and raw seafood.

Moreover, yellow tail and the sea bream are mostly imported
from Japan. Although imports have declined due to concerns
over radioactive pollution after the accident in Fukushima

nuclear power plants in 2011, imports have started to
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increase following 2015. Although the aquaculture industry
has primarily driven domestic production, domestic
production itself cannot make up for consumption, which
has led to a heavy reliance on imports. Therefore, Korea's
per capita seafood consumption has expanded in a similar

movement to an increasing trend of imports.

This study investigated and analyzed the awareness, preferences
and consumption patterns of consumers focusing on
imported salmon and domestic fish for raw dishes (halibut,
sea bream and rockfish). According to the result, big
supermarkets ranked No. 1 in 2019 as a place for consuming
raw seafood, but this changed to specialty stores such as raw

fish restaurants as of 2021.

The awareness of imported salmon has increased due to a
variety of factors such as rising imports from Norway and
increasing exposure to online information resulting from
growing contact-free consumption. A number of considerations
that were analyzed to be important in purchasing fish for
raw dishes include ‘freshness’, ‘taste’, ‘price’ and ‘convenience
of purchase’. As the needs and requirement conditions of
consumers have become more fastidious, it is necessary to
conduct a variety of research and development on the forms

of products in order to satisfy the needs of consumers.

This study conducted an empirical analysis of whether there

is a rivalry or substitution relationship in consumption

xiii
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between imported fish for raw dishes (salmon, yellowtail and
sea bream) and domestic ones (halibut, sea bream and
rockfish). According to the result, price changes in imported
salmon have led to a change in consumption of domestic
halibut, confirming the substitutability between the two. In
addition, when the price of imported sea bream changed,
so did the consumption of domestic sea bream. When the
price of imported yellowtail changed, the consumption of
domestic yellowtail also changed, which all proved the

substitution relationship.

On the other hand, when the price of domestic halibut
changed, the substitution relationship between imported
salmon and imported sea bream was confirmed. In addition,
it was analyzed that domestic sea bream can be replaceable
with imported sea bream. Based on these results, this study
presented measures (proposals) to improve the impact

analysis of FTAs.

Policy directions and tasks in preparation for the expansion
of import market opening are suggested as follows; First,
existing FTA measures should be restructured and expanded.
Second, a comprehensive measure should be established to
prepare for mega FTAs. Third, Strategies should be devised

following the expansion of consumption.

Aiming to suggest policy directions for strengthening the

support for the fisheries industry following a full-scale
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market opening, this study investigated the substitution
relationship of consumption between imported fish for raw
dishes (salmon, yellowtail and sea bream ) and domestic ones
(halibut, sea bream and rockfish) with multilateral methods
including statistical analysis, consumer surveys and
quantitative analysis. By taking such substitution relationship
into consideration in conducting FTA impact analysis, this
study intends to contribute to the formulation of measures
by the domestic fisheries industry in response to the

implementation of mega FTAs.

2) Policy suggestions and policy-making activities

= Based on the results of this study, it is important to respond
to a comprehensive import market opening such as mega
FTAs, while maintaining, expanding and further restructuring
existing FTA measures. In this respect, this study presented
the necessity for organizing and developing support systems

that can maintain the consistency and continuity of policies.

= When implementing mega FTAs such as CPTPP, relevant
regulations will be strengthened. Therefore, this study
proposed the collection of relevant information and
formulation of countermeasures to respond to a changing

global trade environment.

= It is necessary to review the overall supply and demand

XV



structure from the perspective of food security. Also, this study
proposed plans and supports for boosting the competitiveness
of Korea's aquaculture industry as a future growth engine
in preparation for stagnant or declining domestic seafood
consumption as well as expanding the participation to

export.

This study presented strategies for utilizing policy measures
at a government level. Specifically, products that meet the
needs of consumers should be developed to expand the
consumption of domestic fish for raw dishes considering
changing trend in consumption. Also, food vouchers of live
and refrigerated seafood should be provided to the

vulnerable to expand the consumption base.

3) Expected benefits including policy contributions

= This study can be utilized as basic data for establishing

XVi

measures and supporting to the Korean fisheries industry in
preparation for the full-scale opening of the market

following the implementation of mega FTAs.
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2) &

Syt ALY B $£AF2 200080 3,395E004 202140
546402 2000 o] QBT 2.3% S7F6toH, YN 20004
21,6844 2&foflA 20214 42,334 E¥& 20009 Y] AHH 3.2%
71kt @7k 20009 tiE] 20219 0.9% S71RE 7.78/kgl &
LT

(12 2-5) S AMUEL = A0 545}
m—UYE) mm YY) —22WhSle)

50,000
40,000
30,000

60,000 15
V)

20000

10,000

6
DIIIII'“I“I'IIIIIIIllll0

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

X2 SRLASHTER KIDS HIZOR XX} Y
S ANEE 52 GEA 87% ol Y= Uk

YEA SAAYE & U2 20118 FFAIRF LAAL o]F WAk

Az 4=9o| ZrASI) 2014WHE] Z718FT, 20204
o TISHIo] A7|HHEA LdEA & o] ST
sto] 202149 7l U2 47478, UYL 35,9394 @EE 7|E

5) ¢eHrA(2020.10.7.), TRSEE S |0 Y=M E2 2 25,72 2% 1, (HAH: 2022.95))
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7
HH
sz o=
il
A
=R
J|Ef=R
HH
22 | o
=

3) 4ol

20004

3,395
2,959
436
21,684
19,457
2,227
6.4
6.6
5.1

2005

5,166
3,517
1,649
32,148
23,035
9,114
6.2
6.5
55

4,652
3,192
1,460
36,221
25,351
10,870
7.8
7.9
7.4

 BERASHTISE KBS HIZOR XX ALY

20154

3,172
2,312
861
25,604
17,514
8,090
8.1
7.6
9.4

°

s
Mo

1
T

20204

4,624
3,975
648
30,609
25,225
5,384
6.6
6.3
8.3

Ry}

N
=S

=}

CE Mgy

LE

20214
5,464
4,747
717
42,334
35,939
6,395
7.7
7.6
8.9

omn
g

, $/kg, %
4t

Pty
SUE
2.3
2.3
2.4
3.2
3.0
5.2
0.9
0.7
2.7

eyt FAAYA "ol U= 200089 37E0A 2021d9
3,420E02 2000~20214 B9t AHH 24.0% S7F51
2000490 2594 ZollA 2021 36,0604 =2 2000~20214E 5<F

AF 26.5% S7ForATt. 20214
10.5$/kg2 & YERRLT

on, &

Z=0Joh o
H—

SYR7H= 20009 e 2.0% 53
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(a8 2-6) &Ly Lo 2

—rUTE) e PYUYHER) e YT kg)
40,000 30
%
30000
2
-
20000 2\ 15
[\
[\
[/  \\ — A1 L1
/ N —— —— .
10000 | N/ e
%"*w\ ,,A,‘.fs'*'”‘“""”“‘"w'—wm.,..,.,mum»*“ \/ 5
"o
,.,.-,._u_l_l,u_l,-...,l-l-l-llll,,

0 -
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Az EFASANSH NRE HHOZ MAF A

—

P vro] 912 AHOA 99.9% FYE AL Tt

20214 71& LEAF S AAYR gro] AR 3 4208, YUY
36,058 €82 2015WHE 42| I7tet THAav) vrEE T 20214
of £ Zo& ZUlelct

(E2-10) -4MdT 4o =
ool E M2, $/kg, %

s 20008 20083 2010 20184 | 2000 221 gfjg
A 37 400 14 300 2,627 | 3,420 24.0

= o= 37 174 14 298 2,625 | 3,420 24.1
7|Et= 0.5 227 0 2 2 0.2 =51

A 259 2,170 229 2,330 | 22,315 | 36,060 26.5

=N U= 256 986 229 2,301 | 22,296 | 36,058 26.6
7|Et= 3 1,184 0 29 19 2 -0.9

T 7.0 54 16.4 7.8 8.5 10.5 2.0

_Ejj%,l- U= | 7.0 5.7 16.4 7.7 8.5 10.5 2.0
7|Et= 6.0 h.2 0 121 11.0 15.2 4.5

A& RS AR Y KBS IO MAF A

P
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R2E A MA U 2T 33
1. 2A2 MM HE
1) 0H-E5E U MM

SEut 4R AR 20219 71 3,758 o, AN 924
o} o= 2000~2021 ABH 77 1.9%, 4.0% 76t

(28 2-7) 2Lzt 2412 MM Bt

—o

RANTEE  adu3NEe)

1,000

ittt

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

o
8

@
8

S
8

~
8

A2 SAY OYUMSETAL AIRES HIEOR KA} KHAY
ofdE= HuHEH, 200090 LutsiHold BAFFS 1,189 o=
A A & 47.3%2 7P w7 ARAStgen, o2 FAod, d

Fold, WpHold «o® YEylth T2u, 2000858 F4lold] S
o2 ko] ALEA drtsmold Aibfo] fastal ol Ak

20064 FAlold AJARERS 1,259 Eolqloy, 20214 2,331 EO
2 Z7kehdA AA BAF ZF 61.2% =A Akt vhH UdlsHol
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2 200695E ZAANZE AStEHEA 202149 9414 EOF AA| ABAF
% 25.4% ARG o, YgFojdL 2008WHE TAANE ASEHA
20214 4394 Eog AA AYAEF F 11.8% AHA|5Iict.

H 2-11) R2|Uet OfHE fAHE Ak HSYME)

HeldE
= T 2HH THoHAA Y L~
2000 2,514 1,189 653 651 21
2001 2,665 1,252 656 739 18
20024 2,476 1,096 782 580 19
2003 2,487 1,097 826 545 20
2004 2,519 1,077 918 499 25
2005 2,714 1,097 1,041 552 24
20064 3,032 1,109 1,259 639 25
20074 3,275 1,152 1,386 710 27
2008 3,361 1,285 1,381 666 29
2009 3,182 1,227 1,313 612 30
2010 3,111 1,133 1,355 592 31
20114 3,256 1,235 1,478 511 32
20124 3,183 1,091 1,489 575 28
20134 3,135 1,045 1,515 550 25
20144 3,305 1,059 1,547 669 30
20154 3,337 1,058 1,668 578 33
20164 3,269 908 1,872 4564 35
20174 3,725 927 2,316 446 36
20184 3,770 1,012 2,250 473 35
20194 3,861 912 2,410 504 35
20204 3,712 932 2,309 437 34
20214 3,754 941 2,331 439 43

X2: S OISNSHTA NEE HIEOE HX} KA
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AM2 49 U AH| 53 02
H 2-12) R2|Li2t 0YE A4S AU S(LZH
Tr9] o 9
= T HtoHH MoA] Y L=
2000 407 233 68 93 12
2001 425 247 72 9 10
2002 421 249 79 81 11
2003 477 241 17 107 13
2004 473 261 122 74 17
2005 505 271 135 82 18
2006 529 275 144 89 20
2007 575 294 160 99 22
2008 635 322 152 133 28
2009 692 364 185 116 27
20104 743 391 182 136 33
2011 807 444 178 147 38
2012 769 395 176 166 32
20134 723 375 173 141 35
2014 736 378 193 127 37
2015 726 370 212 102 41
2016 748 364 235 108 42
2017 857 401 296 113 46
2018 861 414 288 113 46
2019 837 396 281 112 48
2020 876 437 290 104 44
2021 924 414 326 131 52

Az SAE 0L

44t

SN KRS BIZO2 KA XHxH
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Sy} A FEE AR 20214 V1%

Vg A AREAgom, 0w v, 7]

A ersteh, w7 w9 AsE)

o1 Z7htgom,

T
FA
ChAID}
0/
71:,

2
e

7FAfO]

o
o

M= SAE HEYUs

30

B 2-13) QL2 AMS B2 MM 345

20004

2t

Ty}

=1, 9, 001

20054

20104

& 97, 4ol

T

= 79

20154

=5

20204

2021

251426 | 27400 310634 | 3373 371236 37372
108,336 | 241,502 | 442,647 | 675,074 | 612,549
398,399 | 337,024 | 506,620 @ 581,093
197,623 | 235542 | 386,710 | 536,341
193,018 | 279,026 | 290,462 | 286,630 & 325,839 & 329,920
216,720 | 238,732 | 212,711

14,510
214,146
130,489

137,015
145,945
201,192

12,846
93,185
49,461
19,510
38,909
15,774
31,249
27,250
15,641

286,611

171,641
135,806
249,001

44,677
62,151
52,474
52,243
31,848
42,192
24,729
35,119
15,390

99,890

140,979

82,884

249,636 @ 211,574 | 216,748
405,037 | 271,964 | 229,296 | 310,347

57,711
59,822
67,138
28,207
36,248

53,209
41,085
52,940

100,443
62,601
65,725
59,209

547,954

189,417
150,820
143,413
134,282
64,065
63,056
60,233

50,344 | 45,224 | 49,628

25,517

45,754

46,960 | 49,464 @ 46,982

36,870
39,543
20,686

35,321
39,665
19,595

41,818
32,987
25,249

45,815
44,725
32,102
30,994
28,906

13,260 | 26,022 | 24,724 | 22,945 | 25,272 | 20,617

13,142
5,308
28

EIES

23,768
2,969
15

25,441
19,610
209

18,886
9,456
489

AP RIZE HIRO 2 KA} AR

13,855
13,823
170

17,549
15,488
290

AEEZE 6123 B0 =

Falolg FHOR &

4.9
7.1
2.6
1.6
0.2
-1.6
-5.1
8.0
-1.8
0.9
45
0.8
5.1
0.1
0.6
3.0

2.1
1.4
5.2
11.8



+
L

o
=4
1o
P!
B
=
omn
g

H 2-14) Q2L SME B2 A SHEHAA

TE 20008 20058 20104 2015 20204 20214 gfjg
MH A0V | 50O | 74566 75746 8TRAB 92064 4.0
QEO0f | AQE67 530,121 736271 623236 717166 942685 3.1
EX| 200684 378748 551768 539260 569017 6%64% 59
M= 85® 104512 244423 334830 617,258 693708 233
2100281 | 191400 230604 315111 508482 475157 7.7
R 217077 | 26960 301,922 244198 | 466043 483682 3.6
SRI0| | 36284 8346 | 206435 252226 313769 376401  11.8
2 %169 154457 198307 206973 294010 307009 57
B 125150  BAB37 278915 213061 268281 303211 43
JCH0] | 81430 154848 321838 | 307,001 202434 276065 6.0
MS 102170 93867 | 101545 148236 216307 252365 4.4
=2 117,043 232440 230817 218951 208146 247959 3.6
TE0| | 148785 | 168128 178887  2196% 176734 219620 1.9
x7| | 146558 98385 177130 269845 297,774 212119 18
J[EfOIE | 228889 | 216443 249021 239872 210959 207,639  -0.5
S | 69775 164451 190613 165139 151629 200347 5.2
WX 208278 286773 390406 264506 337,970 197,878 0.1
JII0] | 78860 | 107918 183433 162815 16243 194245 4.4
40 | 19,235 9,067 37,173 35980 59242 62,644 58
o10{ 71 38 492 1286 880 | 1,725 164
X2 7% OIQMMSTTA KIS HIZOD MK AYEHY
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(1) x|

20214 7]& YA BARFS 44,7255, APAZHL 505 4968 Yo
2 20009 o]% FE3] F7KEAloltt

ARA7HAL kg B 15,551€.22 2000 thH] 0.7% 35013, 20089
20144 20184 o 3oz Isf 109 &<t 3&H AiHE Bee
7HA0] F4H .0

AL FAOIIoIA 71 Bol A4S 9lop, Y% LuEoIAE
oF 7% 7K AASHT ek

H 2-15) YX| MM 312

7= 2004 20083 20104 20188 2208 221 ISE

HH 15774 42192 46960 49464 46982 44,725 5.1
s | 1607 | 2112 | 6035 3705 3182 | 2923 29
ROl | 14,127 | 40,075 40925 | 45750 43800 41,801 | 53
Y 40 5 0 0 0 0 -
M 200,684 378,748 551,768 539,260 569,017 695496 5.9
oy | 2EBHE 19572 | 25185 | 61975 35078 29916 32953 25
7T HGHIA 190,001 353585 489,793 504,182 539,101 662,544 6.1

A 22 9 0 0 0 0 -100.0
M 13293 | 8977 11,750 10902 12111 15551 @ 0.7
MK el 12,179 11,910 | 10269 9467 | 9401 | 11273 -04
7t RMoHAl | 13456 8823 11,968 11,018 | 12308 15850 0.8

A% 5 1,8% 0 0 0 0 -
X2 S O{LMASEITAL AR S HIEOR XX} KIZHA

o
oy

r

r

I
r

r

4

r

IS
rs

r

6) SEESHRESADIII0019.2), “S0ISIZ TOP, AH| CIHSHS AZEREFOI6H0F S5H2A, VOL. 108
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2 ==

20214 7]1& B YA 20,617E, BAFHL 247959800 go g
20009 o]% Z7te} AT} HEEE= FAoltt, AR 7HE2 kel 12,027
¥oF 2000 thH] AW 1.5% AR o, A tiy| slekslict.

B2 PAjolRolA] 84% AT o8, AN 16% 4t
b ek

ofr

(F 2-16) =2 MM 313

Tl E, SR A, A/kg, %

o ofmim
7= 20008 20064 201080 20183 2009 201d | SIS
oco=

H| 13,260 | 26,022 | 24,724 | 22,945 | 25272 | 20617 = 2.1

S22 Uesi™ | 4,787 | 4725 | 3806 4171 | 3,701 | 3280 | -1.8
MafAl | 8473 | 21,297 20918 18774 21571 17336 3.5
HA 117,043 | 232440 230817 | 218951 203,146 247989 3.6
2 AP 41,794 35105 33,339 32,897 31,952 31,1777 -1.4

Molfl¥Al | 75248 | 19733% | 197478 | 186063 | 171,14 | 216782 | 5.2
T 8827 | 8932 | 9336 | 9543 | 8038 12027 15
pIEz Uotol™ | 8731 | 7430 | 8759 | 7,888 | 8633 @ 9504 0.4

TIoHYAl | 8881 | 9266 | 9441 9910 7,936 | 12504 | 1.6
Az SAE HUYUSHZEA A= E HIFC2 KA I2HY
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Q) =

20219 71& & AARES 17,549%, AJAREAL 200,347H0F Yoz
20004 °]% F7Fs3 L Ur 20104 o]Hof H]g] ZAstATt. AR 7ML
ke 11,4169°2 2000~20214¥ =<t ABH 3.7% A55}ich

B2 FAojAolA 71 ol AFAlstar Qlow, UnbsHoA T AR A
REERIES
(B 2-17) 5 MM 313
Ci9l &, et 9, 2l/kg, %
T 04 62 W08 5 200 ;e S8
A 13,142 | 23,768 @ 25,441 | 18,886 | 13,855 @ 17,549 1.4
oz QlEtsH™ | 4706 | 4,298 | 7,940 @ 6,960 | 6,734 | 7,301 2.1
MofFAl | 1,019 | 10,535 | 9,465 8,617 7,118 | 10,248 11.6
e 7,417 8,935 | 8,036 | 3,308 3 0 -44.6
A 69,775 @ 14451 | 190613 | 165,130 | 151,609 | 200347 5.2
o QlEtsh™ | 50,275 | 44,682 | 74,952 | 68,024 @ 76,026 | 82,044 2.4

HaHirAl | 12,010 | 104104 | 100237 87,991 | 75590 1183B 115
Q| 7491 | 15665 15424 9125 12 0  -408
MM | 5309 6919 7492 8744 10944 11416 3.7
Apx| | 2SI 10683 | 10,396 9440 9773 11,289 11,237 0.2
P msiAl 11786 9,882 10590 10211 10,620 11,544 0.1
20F 1,010 | 1,753 1,919 2758 4,000 4,000 68
K2 E73 O{QMMSEIEA X2 E HIEOR KX} AZH
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(4) Hof

20214 71 ¥o] AJARFS 15,488E, AT A2 62,6449 o=
20009 o]FHE J7kot o, 20159 TastAt. AR7FEL kg
4,045¥ 02 2000~2021d Bt AT ASorAAT, AW ofv] o=t

urshtol A 71 Bl A4S 9low, Aol HE A%

AN
AT 9iet

ojmy
= 2000 | 2006 | 20108 @ 201549 | 20208 | 20214 5;’%

T 5308 | 2,969 19,610 | 9,456 | 13,823 @ 15,488 5.2
USBHH | 4,814 | 2,876 | 19,468 | 8,827 | 13,0561 | 15,046 5.6

sz
Fofosal | 494 57 141 629 772 442  -05
plof 0 36 1 0 0 0 -
®MA | 19235 9,067 37,173 35989 50,242 62644 58
Loy | LU 14078 8301 | 35663 27,869 50279 54592 6.6
=7 Msi¥A | 4,956 | 714 1,510 8,120 8,963 8,052 23

& 0 52 0 0 0 0 -
A | 3624 | 3054 1,896 | 3,806 @ 4286 | 4,045 05
APK| | YHBHH 2,966 2,886 1,832 | 3,157 3,863 @ 3,628 1.0
H melAl 10,033 | 12,532 10,709 | 12,919 | 11,613 | 18214 2.9

¥ 0 1,444 0 0 0 0 -
= SHH HYMMSITAN MBS HIFOZ KA KHEH
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(5) &N

20219 7| 9o] AJARFE 200F, AAEFHS 1,725¥0r Yo =F
2015E7HA] S7FEAIR oY o|F TrAstd o, ARR7HAL kgt 5,950
YOoE 2000 °lFFE &I oot AT

doj= UutsHA 71 E‘l’ | AAbstar glom, QkAlolyd v Ef
1 = FAolt}. o= 12} Ao ANMEZ|&E F&ESE YA|E FA4E
dog Hgstr] Hofl 2019 FE AnEFA SHAHE 2AJsto] A4l
=2 A9 Wisd I3 vjA Zow wHEn?)

T 2-19) S0f At 5%t
9| £, WOt el 2l/kg, %
5.
7= 0004 20063 20104 20153 20004 21 oo
| 28 15 209 | 489 170 290 = 118

ooy | 2HRHH 28 15 177 | 404 99 158 8.6

=S el 0 0 0 2 5 42 -
L 0 0 32 84 66 91 -
| 71 38 492 | 1286 880 | 1,725 16.4

oy | IR 71 38 424 1011 424 | 593 10.7

R TN I 0 0 22 71 396 -
L 0 0 63 254 | 384 736 -
MH | 2529 2566 2354 2628 5166 5950 4.2

AX| | YBHE | 2529 2566 2,393 | 2,503 4,269 | 3,764 1.9

M i 0 0 0 10,500 15,290 = 9,480 -
L 0 0 2137 3,030 5798 8,124 -

X

Nz SAE HEYUSYZA MR E HIF2 2 KA} M2y

St
=

7) AH(2021.10.5.), S, LY FA 20{= @) 2101 CHA

N

e
N

4 (Z4A

=3

(HAY : 2022.7.29.)

0
4
U
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o
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2. $it2

=RPCR T

1>

20204 7|2 AR & FE9E 6,8224 E0 2 20009 oy ABEHF
2.0% S7FstRon, Ad vl 3.2% #asigitt. A4t 9 avle 74
3,7114d &, 51464 Eo2 A tfy] 4 Aoy 20009 tiv] A3F
T SHES 371 AR YErsdth

~

5390 27 14004 E, 28674 EOZ, WYT RA S0,

F 33 ool S92 42%2 At

H 2-20) Q2|LfEt £M2 23 8
HOCME %

ary s § = A0

= oH = T
= A e =1 A= 2
At =2 ol @EE AH| T=E 0|&

2000 | 2,503 1,419 586 4,058 2,705 1,292 510
20054 | 2,714 2,062 531 5,307 3,947 848 512
20104 | 3,111 1,938 330 5,379 3,990 1,035 354
20154 | 3,337 2,379 468 6,184 | 4,605 1,071 508
20164 | 3,270 2,413 481 6,163 4,582 1,250 331
20174 | 3,728 2,942 331 7,001 5,696 1,019 286
20184 | 3,754 2,721 286 6,762 5,418 1,021 323
2019¥ | 3,830 2,897 323 7,044 5,319 1,481 244
20204 | 3,711 2,867 244 6,822 5,146 1,400 276

o
2.1 3.8 -12.2 2.0 2.2 55 -11.5

zus
Rtz sHUAH(2021), pp. 77.

SEuEt 1919 A7t fARE AHlE Y A5 Y, D4R iRt
8 3712 20209 7% 66.6kgolt}. 20204 7|& 1909 A4S AH|FF
& RedE B o]F7} 23.8kgC & 20109 diH] 20209 AW 0.5%
7kt eH, R e 15.8kgl e AFat 1.3% 715t

"
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H 2-21) 22U 121 SALF AH|E
o9l - kg/191, %

o ap2
= AH[H = 2
20004 36.7 20.2 105
20054 495 27.0 12.9
20104 51.2 22.7 13.9
20154 57.1 23.8 14.7
20168 57.4 20.9 15.5
20179 72.7 29.9 15.1
20184 68.1 24.7 16.7
20194 67.3 24.1 15.7
202014 66.6 238 15.8
HWAEUE 2.7 0.5 13

v

= Hma=zi=2 9010E CfH| 20204 HI8Y
A= shYAE(2021), pp. 26.

Lyt AR AHFES 20204 71F 72.1%=2 201793 201849
ZAsIT7E 718 A& et

(% 2-8) L2|LI2} $AE XI2E

(2H2l: %)

100.0 92.6

80.0 71.4 72.0 721
72.5 69.3

0.0 68.8 65.4

40.0

20.0

0.0
20003 20053 20103 20153 20163 20173 2018E 2019 20203

RiZ: S4-AHR(2021) 202018 412 A4t B QEMY MEHEAS| IZS HIZOR XX}
e
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S|4 (20219 20209 ARE B4 F REANY AR RAL] 2
9, 20209 7|& A= B AEEE A& S Y40H] HS2 44.8%
E UEHeH, 7H| AaE 7Y A& T $4HE B2 10.8%= YE
Sk 7 AR Y AE W SARE HE das ZEUY9R s
Q4] 4H] Fo| AT JFoE HQlrt

B 2-22) 770121 Q4] HIF % 7FY L 202 7Y 0]

m{x
o
o of

N
E]\I

Ei%

£ < kg/121, %
e TP BT X5 P MRE Y XIS S
= QM| Bl A HIE
2000 42.6 14.4
2010 47.4 12.3
20154 48.2 1.2
2016 48.8 1.1
20173 48.6 12.0
2018 47.8 114
20194 50.1 10.7
20204 44.8 10.8

R2: oidAt(2021), pp. 32.

2 FANYY Y AR $F A AvEE o) 2

SHAA YR J1] & ZFRS 202148 71E 44,719502 2010~20214
(o)

(% 205k 9] T A0 AHP ST 0t} A ol

8) oI R(2019.2), “HRISIZ 20T, AH| CiEe} S AT OfisH0f 224 VOL.108
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B9l E %

o EE] s =2
= AYAL 20l o)y | IBY  AH| & org
2010 | 46,884 0 0 46,884 | 42,571 | 4,313 0
20154 | 49,455 188 0 49,643 | 46,413 | 3,230 0
2016 | 45,170 170 0 45,340 | 42,030 @ 3,310 0
20174 | 45,196 312 0 45,508 | 42,291 | 3,217 0
20184 | 42,003 362 0 42,365 | 39,370 = 2,995 0
20194 | 47,466 558 0 48,024 | 44,891 @ 3,134 0
20204 | 46,981 529 0 47,511 | 45,036 @ 2,475 0
20214 | 44,719 615 0 45,334 | 43,331 | 2,003 0
gjﬂjé -0.4 165.9 -0.3 0.2 —6.7
1) HEHSAES 2010 O] 202139 74
2) Z-AATE OR0] MARE2 20101 O|SHE Mt SAH0IM 22IE
A2 SRPASAHTIEH U SHH OIS AR S HILOR KAt fEHY
gAY B F FFE 20219 71% 20,611EC2 2010~20219
S AP 1.6% A A B2 AR B 359 99.9%
S ARSI o] Akl met & Fgo] MEd Ao Helnh 3
A3l WISl =201 0.02% AAISEAL o] oA BatEe 4144
Bt =W 4HE oo gt & 5 Qlth
(B 2-24) S ANSY 523 245 23 3
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A= (& 4-3)3 2

H 4-3) AIDSEY BMZ1: i Hoet =4 A 0R

Estimation Coefficient | Std.Err y4 P)|z|
gamma_lnp_1 0.0863 0.0607 1.42 0.1550
gamma_lnp_2 -0.0168 0.0604 -0.28 0.7810

ES PN gamma_lnp_3 -0.0567 0.0538 -1.06 0.2910
iy gamma_lnp_4 -0.0128 0.0434 -0.3 0.7680
beta_Inx 0.1624 0.0546 2.98 0.0030

alpha_cons 0.3322 0.0551 6.03 0.0000
gamma_lnp_1 -0.0168 0.0397 -0.42 0.6720
gamma_lnp_2 -0.0928 0.0401 -2.31 0.0210

A gamma_Inp_3 0.0234 0.0346 0.67 0.5000
=2 gamma_lnp_4 0.0863 0.0282 3.06 0.0020
beta_Inx -0.1884 0.0353 -5.34 0.0000

alpha_cons 0.3342 0.0356 9.38 0.0000
gamma_Inp_1 -0.0567 0.0138 -4.1 0.0000
gamma_lnp_2 0.0234 0.0124 1.88 0.0600

A gamma_Inp_3 -0.0140 0.0117 -1.2 0.2310
= gamma_lnp_4 0.0473 0.0092 5.12 0.0000
beta_Inx 0.0899 0.0113 7.94 0.0000
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gamma_lnp_1 -0.0128 0.0306 -0.42 0.6760
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= gamma_lnp_4 -0.1208 | 0.0219 -5.53 0.0000
beta_Inx -0.0639 0.0274 -2.34 0.0200

alpha_cons 0.1439 0.0276 5.22 0.0000
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By 2R
HAEEY =M E
4 =2
Aot elof
B B ER
HEEY  =ME
4 22

Atz KA A

ST oloh FAL 1§

(B 4-6) AIDSEH EMZAD}:

Estimation
gamma_Inp_1
gamma_Inp_2

Z=OlA} gamma_Inp_3
Y| gamma_lnp_4
beta_lnx
alpha_cons
gamma_Inp_1
gamma_lnp_2
=4t gamma_Inp_3
=N gamma_lnp_4
beta_Inx
alpha_cons

A
0

Coefficient

-0.0078
0.0022
0.0100

-0.0044

-0.0028
0.0048
0.0022

-0.1020

-0.0169
0.1167

-0.0646
0.5386

AO|
g

rz

AtEn

X~
SoutQl0] 23|
-0.804** -0.402
0.092 -1.070%**
—1.047%** -0.05
0.034 0.420%**
-0.477 0.588*
0.195** -0.759***
-0.702*** | 0.993***
0.157 0.793***
318 ofF
o159l YA, &

Std.Err
0.0031
0.0090
0.0086
0.0070
0.0041
0.0047
0.0085
0.0244
0.0233
0.0190
0.0111
0.0129

A Ztol TR 24 04

-0.515*
0.113*
0.232**
-0.351
0.164**
—1.187***
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g 0=
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-0.26
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Estimation Coefficient = Std.Err z P)|z|
gamma_lnp_1 0.0100 0.0050 2.01 0.0450
gamma_lnp_2 -0.0169 0.0142 -1.20 0.2320

A gamma_lnp_3 -0.0418 0.0136 -3.07 0.0020
= gamma_lnp_4 0.0488 0.0110 4.44 0.0000
beta_Inx 0.0450 0.0064 7.02 0.0000
alpha_cons 0.1658 0.0074 22.32 0.0000
gamma_lnp_1 -0.0044 0.0087 -0.50 0.6150
gamma_lnp_2 0.1167 0.0249 4.68 0.0000
AL gamma_lnp_3 0.0488 0.0239 2.04 0.0410
4 gamma_lnp_4 -0.1610 | 0.0194 -8.30 0.0000
beta_lnx 0.0224 0.0114 1.97 0.0480
alpha_c 0.2908 0.0132 22.08 0.0000
Zgamma_lnp_1~4= =4 0, 34 gX|, =4 &, =4 2=S A0g
INE=MPRINESSS]
ot} (& 4-7)° IS HIFOE FUYAE ol 4t ST o7
A 2SI, 1 AT, £50] 1% Z7K B SYA Fols
0.010%, =4F |A= 0.565%, =4t &= 0.102%, =4F &2 0.323
A%o] F7PH: A0E vt
(B 4-7) NISEd 39 4 H0{et 4t I8 01F
gy RS Of|&F HI24 71 B2 A
S RAbk 210y 0.010%** 0.722* =1.764%** =1.756%**
e = 0.565%** 0.886%** =1.124%** -0.624%**
M F 0.102%** 1.440%** =1.474%%* =1.327%**
R 0.323*** 1.069%** —1.523%** =1.177%%*

Z: % p(0.05, ** p(0.01, *** p(0.001
INERPSINE Y
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A Ztol TR 24 04

FdtEn
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HlEA 9 B dqiAeey 4 2 44
SHHsto] fA4k A S olF Y] diAlEAE ZRlski
AERNE TR vEAF O AT, U4 Hefo] 7140
1% A58 o] A 59] 272 0.094%2 S716tch. Egh A5a9E
AAR B diAeeld S92l = At ofe] 7HFe] 1% Asshd
=4t & 87F0] 0.109% 371k 2R Ueit
(E 4-8) A U A IHRIEIY 28 QUM H0j9 T4t JIZR 0
g B oo apwn 3gs 3=y
UL E0] | -1.764** 0.356 1.019 -0.334
H| A =ZAHEX] 0.005 —1.124%%* -0.013 0.246***
CHAEd e 0.094* —-0.385*** | —1.474%** 0.324%**
=i =g -0.014 0.327*** 0.141* —1.523%**
UL EI0] | -1.756%** 0.764 1.093 -0.101
At ENI=PN 0.014 —0.624*** 0.078* 0.532%**
CHA S =M F 0.109** 0.428*** —1.327%** 0.790***
o 2 -0.003 0.930*** 0.250*** =1 77%**
1 *p{0.05, ** p(0.01, *** p¢0.001
Atz MAF &
3) +=git Zat Zit A o7
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(2 4-9) AIDSEY ZMZ1: +Yit Z1t It L 07

Estimation Coefficient | Std.Err z P>zl
gamma_lnp_1 -0.0823 0.0091 -9.09 0.0000
gamma_lnp_2 -0.0173 0.0061 -2.82 0.0050

A01A gamma_lnp_3 0.0483 0.0117 412 0.0000
= gamma_lnp_4 0.0513 0.0080 6.44 0.0000
beta_lnx -0.0156 | 0.0037 -4.25 0.0000

alpha_cons 0.0210 0.0044 4.82 0.0000
gamma_Inp_1 -0.0173 0.0248 -0.70 0.4860
gamma_lnp_2 0.0965 0.0166 5.80 0.0000

= gamma_lnp_3 0.0697 0.0321 217 0.0300
=2 gamma_lnp_4 -0.1489 | 0.0217 -6.85 0.0000
beta_Inx -0.0505 | 0.0100 -5.07 0.0000

alpha_cons 0.56235 0.0119 44.03 0.0000
gamma_Inp_1 0.0483 0.0147 3.28 0.0010
gamma_lnp_2 0.0697 0.0099 7.02 0.0000

=N gamma_lnp_3 -0.1039 0.0190 -5.46 0.0000
S gamma_Inp_4 -0.0140 = 0.0130 -1.08 0.2790
beta_Inx 0.0385 0.0059 6.47 0.0000

alpha_cons 0.1639 0.0071 23.16 0.0000
gamma_Inp_1 0.0513 0.0241 2.13 0.0330
gamma_lnp_2 -0.1489 0.0162 -9.17 0.0000

=N gamma_Inp_3 -0.0140 0.0312 -0.45 0.6530
=2 gamma_lnp_4 0.1116 0.0212 5.27 0.0000
beta_lnx 0.0276 0.0097 2.84 0.0050

alpha_cons 0.2916 0.0116 25.15 0.0000

St
=
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HT
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H4-10) NEHEY Y U4 1 34 LB 0f
A

B2ty XE R Ok HI2 74 274
FUM F 0.062*** 0.745%** —2.336%** —2.290%**
= 0.540%*** 0.894*** —1.233%* —0.757%*

=t & 0.093*** 1.418%* —-2.116*** —1.984***
=4 == 0.305%** 1.112%% —1.536%** =1.197%**

1% p{0.05, ** p(0.01, *** p¢0.001
A= KA 2

AERTE T U4 9 B4 AR 34 AT R 1% 5F
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Ut = -2.336%** 1.128*** 0.774%** -0.3171%**

H| A =4 EX| 0.120%** —1.233%** -0.016 0.235***

DAEEE  =as 0470 | -0.373% | -2116"% 0,601

ZA = -0.085 | 0.208%* | 0212% | -1.536%*
AQAE | -2200%% | 1.530%* | 0.844%** | -0.084
Ar 2AER | 0.475%* | -0.751**  0.068 0.508%**
OHEEd | au= 0.558%** | 0.302% 1,084 | 1.034%*
2ar=et 0017 | 0.898%* | 0.316%* | -1.197%

Z: % p(0.05, ** p(0.01, *** p(0.001
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