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ABSTRACT

A Study on the Export Competitiveness and
the Determinants of Export Performance
in the Korean Weapons and Ammunition Industry

Focusing on the HS Code 93 Chapter Items

Jinwoo Yoo

Dept. of Defense Acquisition Program
The Graduate School of

Kwangwoon University

Supervised by Prof. Sang-Ryul Shim

With the importance of the weapons and gunfire industry being
highlighted by the Russia—Ukraine war that broke out in February 2022,
Korea has risen to 8th place in the world with 22 trillion won in defense
export contracts in 2022. This is because exports of K9 self-propelled
artillery, multiple rocket launchers (MLRS), celestial palaces (M-SAM),
155mm high bombs, K2 tanks, and T-50FA light attack aircraft have
increased significantly. In 2017, defense exports expanded from two items:
K9 self-propelled artillery and T-50 to six items in 2022.

In particular, a large-scale export of the K2 tank (HS code 871000), a

land-based weapon, to Poland in 2022 was made thanks to the heightened
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security crisis in Eastern European countries following the Russia—Ukraine
war. Such performance will be reflected in the trade statistics of the UN
Comtrade in 2024.

In the future, the size of Korea's defense exports is expected to depend
on the continued export of K9 self-propelled artillery, Cheonmu multiple
rocket (launcher, ammunition, rocket, ballistic missile, etc.), celestial
palaces, and ammunition, which are included in the 93 Chapter class
weapons and artillery industry of the Harmonized Code Description and
Coding System (HS Code).

The purpose of this study is to derive implications for sustainable
development by examining the export competitiveness analysis and export
performance determinants of the Korean weapons and artillery industry
using UN Comtrade’s trade statistics for the last 10 years from 2012 to
2021, when defense exports were carried out in earnest.

First, it was examined whether there has been a change in the export
competitiveness of the Korean inorganic and artillery industry in the
global market based on 6 units of HS code. To this end, the commonly
used global market share (IMS), trade specialization index (TSI), and
current comparative advantage index (RCA) were analyzed, and the main
analysis results are as follows.

First, the United States ranked first in the global market, showing a
strong performance in HS code 9301, 9305, and 9306. Italy recorded the
highest growth rate in HS code 9305 items, Korea showed growth as a
major exporter in HS code 9301, 9305, and 9306, and in particular, it

- viii -



recorded a high growth rate in HS code 9301.

Second, Korea showed export specialization in HS codes 9301, 9303,
9305, and 9306. On the other hand, HS codes 9302 and 9304 items were
found to be vulnerable due to their small export proportion.

Third, Korea showed a comparative advantage in HS codes 9301, 9305,
and 9306, but was inferior in HS codes 9302, 9303, and 9304.

Through these analysis results, the following implications can be
derived,

First, policies and corporate efforts for growth in HS codes 9302, 9303,
and 9304 are emphasized to supplement weak export competitiveness
along with strengthening export strategies for the main items, HS codes
9301, 9305, and 9306.

Second, on the corporate side, efforts to improve export competitiveness
and global market share should be made to continuously improve
performance for HS codes 9302, 9303, and 9304 items, which are declining
In export competitiveness, thorough quality management, expansion of
R&D and facility investment, and technology development.

Meanwhile, the global arms market shows different characteristics
depending on the 2000s, 2010s, and 2020s. In the 2000s, security threats
increased rapidly due to terrorism and the September 11 attacks, which
affected the military expansion of various countries. The United States
had an overwhelming advantage in the arms economy in the early 2000s,
and the US military intervention expanded due to regional security threats

such as Iran and Iraqg.
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Due to the instability of the Middle East and security issues related to
North Korea, various countries continued to strengthen their arms in the
2010s. China and Russia put a lot of weight on military strengthening,
and China, in particular, achieved high results in the field of military
technology. Additionally, the rapid advancement of unmanned systems and
artificial intelligence has resulted in the rapid development of military
technology utilizing unmanned airplanes, self-driving weapons, and
artificial intelligence, increasing the efficiency and precision of combat.

In the 2020s, due to the ongoing conflict in various regions such as the
US-China hegemony, the Middle East, and Southeast Asia, the arms race
continues. Military power 1s being used in various forms in some
countries to respond to protectionism, environmental issues, and especially
security threats related to climate change. In addition, as the importance
of cybersecurity and space increases, military activities in cybersecurity
and outer space are emphasized, competition in cyber warfare and outer
space 1s prominent.

These changes are due to various factors such as trends in the
international security environment, technological advances, and changes in
relations between countries.

In response, this study analyzed the export performance determinants of
the Korean arms and gunfire industry using the annual export
performance of UN Comtrade trade statistics based on 6 units of HS code
for the last 22 vyears (1999-2021) and the “weapon and gunfire

manufacturing industry (10 or more employees)” data of the Korea



National Statistical Office’s mining manufacturing survey and economic
census statistics.

To this end, three variables were derived, labor productivity, capital
productivity, and global defense expenditure through a review of previous
studies, and a multilinear regression analysis model was established. The
main analysis results are as follows.

First, the impact of labor productivity on exports of the weapon and
gunfire industry (B=0.409, p=0.042) was statistically significant at the
P<0.05 level.

Second, it was found that capital productivity did not have a
statistically significant impact on exports of the weapon and gunfire
industry (8=-0.106, p=0.433).

Third, it was found that the global defense expenditure variable also
had no statistically significant effect on the export of the weapons and
artillery industry (8=0.052 and p=0.792).

This suggests that the improvement of labor productivity is an
important variable in relation to the increase in exports of the Korean
weapons and artillery industry.

Based on these analysis results, the following implications can be
presented.

First, efforts such as fostering professional manpower, continuous R&D
reinforcement, new technologies, and facility investment expansion are
needed to improve the productivity of the weapon and artillery industry.

In order to promote this, the government needs to prepare various policy
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and institutional support measures, as well as quickly militaryizing
competitive weapons systems to establish a foundation for overseas
exports.

Second, as well as the development of new products, defense companies
need to make efforts to increase product competitiveness and expand
export destinations through continuous performance improvement and
quality control. For example, the success of developing extended range
munitions will not only accelerate the export of ammunition to countries
where K9 self-propelled guns and tow guns have entered, but also
contribute to the expansion of exports to other countries such as K9
self-propelled guns and tow guns.

As such, this study empirically analyzed the export competitiveness and
export performance determinants of the Korean weapon and gunfire
industry, focusing on the current rapidly changing international situation
and the increasing importance of the weapon and gunfire industry, and
the main significance of the study is as follows.

First, based on statistics such as UN Comtrade, IMS, TSI, and RCA
indices were used to assess where the Korean weapons and artillery
industry is in the global market and what items it has strengths in.

Second, it was emphasized that continuous performance improvement,
quality control, R&D, and marketing should be strengthened in relation to
the decline in export competitiveness in HS codes 9302, 9303, and 9304,
along with strengthening export strategies of HS codes 9301, 9305, and
9306.
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Third, using the annual export record from UN Comtrade and data
from Statistics Korea (KOSTAT), this study empirically analyzed the
export competitiveness and determining factors of the Korea's weapons
and ammunition industry. it showed that the improvement of labor
productivity (InLPD) is a very important explanatory variable in Korea's
arms and total artillery exports (InARMS).

However, this study scrutinized the export dynamics and determinants
of the Korean weapons and ammunition industry by exclusively employing
quantitative and internal variables such as labor productivity, capital
productivity, and world military expenditure. This methodological choice
imposes a constraint, as it overlooks the verification of influences
stemming from qualitative and political external factors like international
conflicts, political relations, and national threat levels. Recognizing these
limitations, it is imperative for future research endeavors to address and

rectify these gaps in understanding

Key words : weapons and ammunition industry, export competitiveness

index, determinants, and multilinear regression analysis
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gl 299%5 A8kl vk
He2)d7t 3499 del® 292% 991, w2907t 10992 31.99 @
267%% A8t Qar, 71Ek (=92 9] 136705)0] 2089

25% Bl T2 ARA Sk A

(k) Rt &
USH A B0
LN 4,530 000,53
URE 3,500, A0, 30
UREI B30 DL
L, 0,208, B D
i, b6,208, 00
i, b 6,208, 0
e
E

4 FlGE] PHE 27 Flol e

o HS BI0E 54,084 $6,114 55058 E 1 il SRI02 1,310 7211 58,957 5087 $6,445
W HE 5305 51089 51,515 51,368 54,415 51383 £330 1848 51,502 51,002 53,129
- HE 8304 5585 534 3828 SEA5 SB64 SEa3 5T LYAL ] a2 $1,068
©HEB303 51293 1476  §1365  S1,163 51217 §1223  §1,499  §4,236 51388 51920
W HE 002 8442 S5a8 3505 8|7 5587 4533 3589 5483 TH 5538
SHEB301 5544 8516 5753 SETE §721 SBSE 55T0 51,031 £397 5728

= el @ gH(2012~2021)
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(5.0%), =¥ 599 2](4.49%), Hebd 379 2e](2.85%), =2 o] 3.7%
22](2.85%) w02 ey

ey 201295 2021A7bK 9] E qFROIA A G E]l A
Z7tRE YAlobR 2022 29 249 Aoy AR IA Al7IQl 29 A
B 20204, 2021d %ol = F7) - 2

AAANE JeEfWow w2907} -150% A4E

-
X

s

o

FE3go] glo] -692%% A xTH

s
Ol
20
1
Ol
20

2

(ehef: Wk o)
T& | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | ¥~ (g{

wla | 4,047 | 4,628 | 4544 | 5020 | 5397 | 5280 | 5563 | 6,119 | 4,261 | 4242 | 816 | 05

ol | 606 | 758 | 731| 592| 616 600| 623| 581 | 590| 86| 6657 | 39

Einsy 378 | 390 | 450 | 437| 550 | 618 | 698 | 547 | 863| 997 | 5932 | 11.4

=d 570 | 664 | 553 | 478 | 550 | 507 | 510| 480 | 536| 680 | 5532 | 1.9

A= 25 28 331 3B 121 457 4% 4 5714 | 661 | 4351 | 11.7

e} 169 219 188 | 1911 | 1966 81 102 102 0 0] 4341 | -69

25R] 151 237 231 208 1A 476 601 446 460 | 593 | 3,601 | 16.4

e 315 6| 35| 3| M| 46 342 368 34| 376 | 3572 20

ZE7H 178 205 29 28 326 233 214 315 513 | &7 | 3493 | 19.0

== 431 306 7 24 219 404 312 211 01| 376|319 | -15

7IEF | 2123 | 2618 | 2632 | 2590 | 2877 | 2363 | 292 | 4664 | 282 | 3584 | H8l4 | 59

AAr | 9217 | 10801 | 10556 | 12146 | 13462 | 12006 | 12447 | 14306 | 11,307 | 1328 | 119D | 4.1

A& UN Comtrade S A& o] &38to] A2 A

ol 5 %l 5= AEHFTES 57.72%F AAstaL Atk g 2012
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410%9 NFHRFES FASTIF 2021 2= 754% 2 AsstEA 29
7128k 9o, 201295 2021 10 713 B A 494% 2 A
10705 & 3919 =& AFES B

7] - 22 & A9 107029 20129 % e 20213 0] Al AHF& 9
WHaE vas] B [28 3-4loA K ukel o]l FH27]9(454%), B
(344%), 2=9191(2.84%), A F(2.34%)= A AAF&o] Axd A w=
(-11.5%), B A1oH-1.83%), =24 °](-1.83%), 5 (-1.05%), B2} (-0.57%),
ol & oh(-0.10%) = 7= A&l stehek o2 yERY
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40.0%
15.0%
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25.0%
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15.0%
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5.0% — —
0.0 ==
W97 2043 2044 B8 2008 MT 2000 B8 2020 200
— Brazil 3% 33% 30N 30N 2% A0% 24 24% 1A% 1%
Cawchia LT A% 4% AN T4% BN 40N 3 5% 50%
Ghermany % 64% BI%  AD% 4% AI% 44% A% 4T 5%
Italy B T0% B.5% 4.9% 4.5% 5.0 8.0% 41% 53% 6.5%
Morway ATH 33N TN 24N TN 1A 2% LB TR 20
—Rajp. of Kerea 4% 386% A% 16% 4.1% 5.2I% B 3% T4% T.8%
—Husalan Federation  1,8% 2.0% 1.0% 124% 148% 0T 0.8% 0T
— Spain 1.8% 3% 1% 1. 1.4% o % 3% a1% 5%
= Tihrkiye 1.5% 26% 2.5% 21% 2.4% 1.0% 23% L% 4.5% B.5%
STLTY 438% A% 430%  413%  A0d% 4D 44T ALBM  ITTR 3BA%
[19 3-3] 771" Fx% % 49 1070= AFdF& F0](2012~2021)

Z}5: UN Comtrade & AE ©]&3to] A= 24
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2 e,
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FARALEHA(F) | 27 178 119 -25 191 117 -12
TdotolAA 2714 64 63 10 64 59 7
AL 2719 0 0 0 83 49 -6
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S wol A7 3915 el gtk whebd F2 =) o wE
ATk 291, UpolA] ERel A= 391~99 5 sl glo] 5 EwH

F71-FE YA 7ol 2ad e o 5 A

2
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o
i

<GE 311> AL 7)1 FAE Ad]le] F5ar /w7 e iR B AP E(2012~2021)

(9] ok 2e, %)

TE HS 9301 | HS9302 HS9303 HS9304 HS9305 HS9306
A9 1071= 6,118.99 | 4,538.14 | 9,807.31 | 4,501.35 | 10,170.35 | 54,548.63
A (78.6) (78.6) (72.9) (62.6) (63.9) (78.6)
e 4759.22 | 1,246.08 1,468.94 602.77 | 4,921.75 | 36,107.02
(61,1) (21.6) (11) (8.4) (30.9) (52.1)
e 778.20 2.56 9.34 15869 | 1,007.23 | 3,976.71
(10) (0.04) (0.07) (2.2) (6.3) (5.7)
& A o} 7.77 1.72 221.48 25.78 440.79 | 3,643.66
(0.10) (0.03) (1.7) (0.4) (2.8) (5.3)
ol 138.60 755 375.66 442.04 410.11 2,227.67
(1.8) (0.1) (2.8) (6.2) (2.6) (3.2)
ool 404.75 1.20 3.40 2.16 813.93 1,970.15
(5.2) (0.02) (.0.3) (0.03) (5.1) (2.8)
b 0.01 - 1,554.18 851 71.22 1,939.08
(0.0) (11.5) (0.1) (0.5) (2.8)
=0) B 1,133.88 1,052.49 640.95 922.34 1,782,777
e (19.7) (7.8) (8.9) (5.8) (2.6)
ol ete] o} - 769.27 | 3,093.28 20.78 | 1,018.24 1,655.93
(13.3) (23) (0.3) (6.4) (2.4)
30.45 568.10 | 1,686.48 207.90 296.58 703.63

B 239
(0.4) (9.8) (12.5) (2.9) (1.9) (1.0)
A= - 807.78 342.07 | 2,391.76 268.16 542.03
(14.0) (2.5) (33.3) (1.7) (0.8)

F( ) AHE (%)

27 UN Comtrade S A& o] &38to] A2 A
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I, 9306 FE el 930621930629 FEel AGAHFES 0.09%~024% S
FEo R vebygh
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<E 3-12> = Eo-F:FE 170 FEE IMS 30](2012~2021)

(291 %)
HS #F% 3= | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
930110 12.6 59 3.0 5.7 9.7
9301+ | 930120 1.2 21.2 3.9 4.2 4.0 7.4 5.1 6.2

930190 | 0.9 2.0 5.0 7.6 5.0 33 312 8.2 11.3 8.0

9302+ | 930200

930310

930320
9303+
930330

930390 | 0.6 6.7 1.6 1.2

9304+ | 930400 | 4.2 14 2.0 2.4 29 2.6 4.5 2.7

930510 | 204 | 210 | 126 | 186 | 176 | 15,7 | 125 | 232 | 187 | 204

930520 0.6 1.6 3:2 44 3.4 2.0 1.9 5.0 4.9
9305+
930591 | 9.8 6.1 0.8 1.0 8.3 105 | 158 4.6 1.8
930599 1.8 5.4 1.8
930621 | 10.7 1.2 0.5 0.6
930629 0.6
9306+
930630 | 154 | 176 | 19.7 | 182 | 215 | 219 | 176 | 10.7 | 183 | 16.9
930690 | 0.9 0.7 1.7 0.6 0.7 2.1 4.2 0.9 6.8 121
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<3E 3-13> HS 9301, HS 9305, HS 9306 #5-re] AP8734ra Hlal2021 VS 2012~2021)

(2 %)
HS 2= 2021 NZAAHF& A2 109 HF AZASE
930110 32.89 17.97
9301
930120 6.18 8.74
9305 930510 2042 18.06
9306 930630 16.1 17.78

Z+&: UN Comtrade S A& o] &38to] A2 A
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Aok, 2299l HEslds AAVRE B FF FEEHRA Aoz Sel
=8, nepd, Az olgelo} 3T e FAAE wa TSI A7} &
o} 44 FEAAYe] ¥ Ao Urhdth @39 TSIE 20208 A7A
28 EEHUt 2021958 0628 w5

A AT vEe] A9, A AANA b Ee AFHRES ol A
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—Russian Federotien 028 2030 2036 08T 0% 040 2045 048

—Spam 817 036 040 041 2037 058 2060 2654 080 040
— Tirkye 035 059 055 038 o7 03 0EE 051 LTS 0B84
—USA g12 o g7 03 022 o3 &M 03T 0D 013
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—HS 3308 0.88 LE 033 ad -.28 o.Te B a.E2 X 082
HE 9308 001 0.06 an an 0.1 0.0 e a3 004 a7z

— M B304 HIE 9303 HE 9303 HE 9304 —H5 I30E HE 0308
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<E 3-15> @3 F71-FEE 170 FE9 TSI F0](2012~2021)
(£H91: %)
HS %% 5= | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
930110 | 0,00 0.02 | 0.00
9301 | 930120 0.27 -0.20 -0.06 | 029 | 0.18
930190 | 0.04 034 | 006 | -0.17 | 0.19 -0.16
93025 | 930200 0.20
930310| -0.01 | 0,00 | 0.00 0.00 | 0.00 | 000 | 000 | 0.00 | 0.00
930320 | ~0.24 | -0.03 | -0.14 | -0.05
0303
930330 | ~0.34
930390 | ~0.20 0.30 -0.01 -0.04
03047 | 930400 -0.02
930510
930520
0305
930591 -0.01 0.30 | -0.30
930599 0.16 -0.11 | 0.26
930621 -0.09
930629 | ~0.03 -0.34
03067
930630 0.34
930690 -0.22 017 | 005 | -0.30
FOTSI AF7E - 10 747k Wi oz 247 - 1~00] 7h7h¢d et oz A4(0)o]

g4, 10 73
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ARY A= TSI(2012~2021) ¥H 3} TSI(2021) E = EE
i} 05 < TSI - 0
FEE3 43}
<
o 0 < TSI(2012) < TSI(2021) TSI < 05 | 930520, 930630 5
TE:FQ
(471 930110, 930510
, 05 < TSI s 2
FEE3} o3}
< TSI(2021) < TSI(2012
0 S1(2021) SI1(2012) TSI < 05 B 0
Z=0] E gl o] A] 05 < TSI 930690 1
FEEI}Z TSI(2012) < 0 < TSI(2021)
A3 (270) TSI < 05 930120 1
osa s -05 < TSI 930629 1
TSI(2021) < TSI(2012) < 0 930320, 930330,
JR (2021) (2012) TSI < -05 3
FAE53} 930599
B71)
o= obs -05 < TSI 930390 1
< <
TSI(2021) < TSI(2012) < 0 TSI < 05 ) 0
_ 930190, 930400
FEE 5ol A -05 < TSI 3
930591
=82 >0 >
3} TSI(2012) > 0 > TSI(2021) 930200, 930310,
A3H67)) TSI < -05 3
930621
F 1 9E, FY 7120 BE Qe 201299 9301103 2021 9] 9303108 Y AEEEH

744 4 201393 20154 9] 7] =
10 7ke] #3} 20219 =
sho] Ak 24
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5,00 — v

7k
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200 — —  — —

1.00

0.00 T T T

012 013 014 20135 2016 01T 018 Fiikl] 020 ;N
Brazi 154 163 La 1.59 .13 ER T .10 14 im 1%
Crochia 103 17 in 11 103 L@ in 300 a5y a.me
Garmany 0.78 oTe 0. 64 0.8 0.48 0.5 0.50 o4 [%- ] 068
aly 1M M s LT 4% T2 4TI LW W Am
Rep. of Korea 1.34 1.20 Ly 190 1.8 1,68 .70 1.30 153 15
Maorway 510 104 2146 377 2.85 5.Te 387 L1 552 153
~—Bumsian Federation 082 072 0688 584 T8 031 oM aN
Spain 1.01 1.30 1.28 100 0.B0 .20 .68 1.T0 8 4T
Tirkiye =27 .53 imn a7 .58 2.04 M .04 &5 % |
(115 5.07 S.04 490 .44 4.33 4.mM 509 4.Ta a9 195
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E 17%) $EUFI 16%8 FUF

97} okstEl Aow et 1 9 £E4 uEl

, 9304 FET2 M A 7F A EAY g2

<E 317> F=m FUIFE

& AA 80306 ERTL was
vl A 22 9302, 9303
A8 Aok

g 2k o] RCA H]aL(2012 vs 2021)

HS == FE HF | Y9 ¥F 20124 20219 H 3
9301 13.12% 25.16% 0.19 3.97 v w992 [
9302 0.04% 0.24% 0.05 0.01 v g s}
9303 0.16% 0.47% 0.03 0.00 g s}
9304 2.67% 2.15% 1.36 0.15 Mgz [
9305 16.98% 15.59% 2.49 1.81 H L -9-91 oFs}
9306 67.03% 56.39% 1.59 4.12 v 99 73}
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<3 3-18> F= FUI-FAEE 17 F5E RCA F0](2012~2021)

(21 %)
HS &5 3= | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
930110 4.1 1.8 85 0.9 1.8 33
03015 930120 0.4 6.8 1.2 1.3 1.3 25 1.7 2.1
930190 | 0.3 0.6 1.6 2.3 1.6 1.0 1.0 2.8 3.8 2.7
9302 | 930200
930310
930320
9303+
930330
930390 | 0.2 2.2 05 04
93045 930400 | 1.4 0.5 0.6 0.7 0.9 0.8 1.4 0.9
930510 | 6.6 7.0 41 5.7 5.6 47 39 7.8 6.2 6.8
930520 0.2 0.5 1.0 14 1.0 0.6 0.7 1.7 1.6
9305
930591 | 3.2 2.0 0.3 0.3 2.5 3.3 5.3 15 0.6
930599 0.6 1.6 0.6
930621 | 3.5 0.4 0.2 0.2
930629 0.2
9306+
930630 | 5.0 5.8 6.4 5.6 6.8 6.6 55 36 6.1 5.7
930690 | 0.3 0.2 0.6 0.2 0.2 0.6 1.3 0.3 2.3 4.1
3 RCA A7t 00l 74715 whzbal oz 2|47} JojW wgtalloz zho] A4 ARG

zE2Moz 73S,

Z&: UN Comtrade A& o] &3] AF2 24
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<3 320> g FU-FAEE 4k F5d IMS, TSI RCA E3F ¥1a(2012, 2016, 2021)
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A R AAF AL FAAA FU-FEE AXHFA0R] o) dAe FIhvt

4) A A =y A E 4 (InWME)

AIA =] AE g2 AA 59 A2 A= A AA =7kEe] S
H] X &F < X Folt}. SIPRI Military Expenditure Database®] A "Military
expenditure by country, in millions of US$ at current prices and exchange
rates, 1949-2022" @59 TAARE 8kl 1999~2021 &<te] AA =

H) AZ (AR G, FYUhe AE 2 B

’

Ht 2297H(1999~2021) gk FU-FEE AR Y FEAAY 245 9
3l <E 4-1>°A4 AAG F7-FEE FE=H(ARMS)ol = 5 1%
F71-F 2w Ao =S ANEMPD), F71-FEXE AP e A=A (CPD),
A AA = AF(WME) 5 3719 Sguised did 7esAE A=
<E 4-2>9F 2uh <FE 4-2>004 FelE o] dHolH ®

224(1999~202D)%F 2 W87t ol slow gl

ofe] H ATE <G 4-2>A yEhd W He] HAAE Folual, ®o-
2~ Ad(log-scale) & W23 InARMS, InLPD, InCPD, InWME #&< AF&3}
of £Astarz g
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<H 4-2> 7|2SAE 24 (5-1)

EdhctAsid s,

A ENELE AN A
3 i F=9 L%j‘iﬂ,g X}Ejiﬂ,é | 2% InARMS InLPD | InCPD [InWME
as [T | (ARMS) [ ° Y o= °l (WME)

(LPD) | (CPD)

1999 | 9301 651,164 52.72 033 719903 1339 397 -105 1349

1999 | 9302 271,899 52.72 033 719903 1251 397 -1.0§ 1349

1999 | 9304 89,523 52.72 0.3 719,903 114 397 -1.03 1349

1999 19304 1,886,929 52.72 033 719903 1445 397 -1.05 1349

1999 |9305| 8,375,163 52.72 033 719903 1594 397 -105 1349

1999 |9306| 55,110,859 52.72 033 719903 1782 397 -10§ 1349

2000 9301 1,25 779 0.3 741,881 713 439 071 13.57
2000 |9302 57,700 779 053 741,881 109 4335 -0.7 13.59
2000 |9304 80,992 779 0.5 741,881 113 43§ -0 1357
2000 (9304 | 2,274,289 779 03 741,881 1464 435 -0.7 13.54
2000 [9305| 4,969,599 77.9 03 741,881 1542 435 -0.7 13.54
2000 [9306| 26,407,459 779 053 741,881 1709 4335 -0.7 13.59
2001 9301 50,133 77.58 059 754498 1087 435 -053 13.53
2001 |9302 304,50 7'7.58 059 754,498 1263 435 -053 13.53
2001 9304 61,261 7'7.58 059 754,498 11.03 435 -053 13.53

2001 [9304| 6,366,158 77.58 059 754498 1567 435 -053 13.53

2001 |9305| 24,496,829 77.58 059 754498 1701 435 -053 13.53

2001 [9306| 35,720,41 7'7.58 059 754,498 1739 435 -053 13.53

2002 9301 228,632 74.37 053 815057 1234 431 -064 13.6]

2002 9302 300,447 74.37 053 815057 1261 431 -064 13.6]

2002 |9304 298,016 74.37 053 815,057 124 431 -064 13.6]

2002 [9304| 2,405,498 74.37 053 815057 1469 431 -064 13.6]

2002 [9305| 25,823,91 74.37 053 815057 1707 431 -064 13.6]

2002 [9306| 20,322,125 74.37 053 815057 1683 431 -064 13.6]

2003 9301 726,963 85.39 0.63 951,879 139 445 -044 13.71

2003 9302 300,447 85.39 0.63 951,879 1261 443 -04§ 13.79

2003 9304 298,016 85.39 0.63 951,879 124 445 -04 13.71

2003 [9304| 2,405,498 85.39 0.63 951,879 1469 445 -046 13.79

2003 [9305| 25,823,91( 85.39 063 951,879 1707 445 -046 13.79

2003 [9306| 20,322,125 85.39 0.63 951,879 1683 443 -04§ 13.79

AR 7 Ao wele AL <E 41> W4 244 4o Az
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<H 4-2> 7|28AY &4 (5-2)
aF| s |F7EEe TSRS A

ae | TEA e AR WA Z InARMS InLPD InWME
= (ARMS) "wpp) | (cpp) | (WME)
2004 | 9301 888,260 77.33 0.58 1,074,933 137 433 -054 13.89
2004 | 9302 578,500 77.33 058 1,074,933 1327 435 -054 13.89
2004 | 9304 7,004 77.33 0.58 1,074,933 885 435 -054 13.84
2004 | 9304 3,077,584 77.33 058 1,074,933 1494 435 -054 13.89
2004 | 9305 | 46,640,713 77.33 058 1,0714933 1766 435 -054 13.89
2004 | 9306 | 29,892,508 77.33 058 1,074933 1721 435 -054 13.89
2005 | 9301 727,215 94.61 0.73 1,158,907 133 453 -0.31] 13.94
2005 | 9302 478,211 94.61 073 1,1589070 13.0§ 455 -0.31 13.96
2005 | 9304 11,706 94.61] 0.73 1,158,907 931 453 -0.31] 13.94
2005 | 9304 2,379,127 94.61] 0.73 1158907 14.68 453 -0.31 13.96
2005 | 9305 | 34,892,611 94.61] 0.73 1158907 1737 453 -0.31 13.96
2005| 9306 | 61,073,878 94.61] 0.73 1158907 1793 453 -0.31 13.96
2006 | 9301 1,570,783 98.51 072 1,2054570 1427 459 -0.33 14
2006 | 9302 629,019 98.51 072 1,205457 1335 459 -0.33 14
2006 | 9304 162,374 98.51 0.72 1,205,457 12 459 -0.33 14
2006 | 9304 2,478,032 98.51 072 1,2054570 1472 459 -0.33 14
2006 | 9305 | 53,061,597 98.51] 0.7 1205457 1779 459 -0.33 14
2006 | 9306 | 62,570,420 98.51] 0.7 1205457 1793 459 -0.33 14
2007 | 9301 9,313,100  103.67 0.7 1,337,098 16.03 464 -0.27 14.11
2007 | 9302 537,179 103.67 0.7 1,337,098 1319 464 -027 14.11
2007 | 9304 136,051  103.67 0.7 1,337,099 11.824 4.64 -0.27 14.11
2007 | 9304 2,051,199 103.67 0.7 1,337,099 1453 4.64 -0.27 14.11
2007 | 9305 | 55,927,153  103.67 0.7 1,337,099 1784 464 -0.27 14.11
2007 | 9306 | 92,846, 77 103.67 0.7 1,337,099 1835 4.64 -0.27 14.11
2008 | 9301 | 18,439,224  126.83 0.86 1509234 1673 484 -0.13 14.23
2008 | 9302 499,100 126.83 0.86 1509234 13124 484 -0.13 14.23
2008 | 9304 415,109  126.83 0.86 1509234 1294 484 -0.13 14.23
2008 | 9304 1,799,680  126.83 0.8 1,509,234 144 484 -015 14.23
2008 | 9305 | 52,469,860  126.83 0.8 1509234 1779 4.84 -0.15 14.23
2008 | 9306 | 158,968,13 126.83 0.8 1509234 1888 4.84 -0.15 14.23
Az 7 Wee] g9k EAE <E 4-1> W] zE Ao Fx
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<H 4-2> 7|2SAE =4 (5-3)

e g | P72z TRSETIONY Aan

zz | TEA = gaxygngay T 8HAE [INARMS InLPD | InCPD InWMB
d (ARMS) (LPD) | (CPD) (WME)
2009 | 9301 2,364,057 110.1 0.8 1,562,838 14.69 471 -0.57 14.26
2009 | 9302 268,40 110.1 0.8 1,562,834 12.9 471 -057 14.26
2009 | 9304 1,179,357 110.1 0.8 1,562,838 13.9§ 47 -0574 14.26
2009 | 9304 1,363,593 110.1 06 1562838 14.13 47 -0574 14.26
2009 | 9305 | 74,603,91 110.1 06 1,562,838 18.13 471 -057 14.26
2009 | 9306 | 135,087,718 110.1 06 1,562,838 18.79 471 -057 14.26
2011|9301 | 30,728,574  150.84 0.75 1748998 1724 5024 -029 14.37
2011 | 9302 349,065  150.84 0.75 1,748998 1276 5024 -0.29 14.37
2011 | 9304 1,592,399  150.84 0.75 1748998 142§ 502 -029 14.37
2011] 9304 | 11,943,673 150.84 0.75 1,748,998 163 507 -0.29 14.3]
2011| 9305 | 66,435,006 150.84 0.75 1,748998 18.01 5024 -0.29 14.37
2011| 9306 | 151,363,950  150.84 0.75 1748998 1884 504 -0.29 14.37
2012 | 9301 3,173,986  131.68 0.66 175641 1497 485 -041 14.3§
2012 | 9302 666,93 131.68 0.66 175641 1341 485 -041 14.3§
2012 | 9304 1,065,728  131.68 0.66 1,756,414 1385 485 -041 14.38
2012 9304 | 23585,299  131.68 0.66 1,756,414 1695 485 -041 14.3§
2012 | 9305 | 106,310,11 131.68 0.66 175641 184§ 485 -041 14.3§
2012 | 9306 | 243,399,638 131.68 0.66 175641 1931 485 -041 14.3§
2013|9301 | 27,203,649 128.49 0.7 175383 1712 48§ -02§8 14.38
2013 | 9302 1,231,942 128.49 0.7 175383 14042 48§ -0.2§8 14.3§
2013 | 9304 4745958  128.49 0.7 1775383 1537 48§ -02§8 14.3§
2013 | 9304 8,081,891  128.49 0.7 175383 1591 48§ -0.2§8 14.3§
2013 | 9305 | 93,345,145  128.49 0.7 175383 1833 48§ -0.2§8 14.3§
2013 | 9306 | 255,530,068  128.49 0.7 175383 1936 48§ -0.2§8 14.3§
2014 9301 | 78,092,025  150.34 0.86 1,752,729 1817 501 -0.13 14.3§
2014 | 9302 16,32 150.34 0.8 1,752,723 9.1 501 -0.15 14.3§
2014 | 9304 1,417,576  150.34 0.8 1,752,723 141 501 -0.135 14.3§8
2014 9304 | 12,224,116  150.34 0.86 1,752,723 1632 501 -0.15 14.3§8
2014 9305 | 39,610,778  150.34 0.86 1,752,729 1749 501 -0.13 14.3§
2014 | 9306 | 319,450,723  150.34 0.86 1,752,729 195§ 501 -0.13 14.3§
Am: 7b Mgl @eleh BAE <@ 41> use] 224 ge Bx
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<H 4-2> 7|2SAY 24 (5-4)

B o | #7zze TISERTISEE aan

e | FEI S Saglanaags F804% [INARMS| InLPD | InCPD InWME
d (ARMS) (LPD) | (CPD) (WME)
2015| 9301 | 84990135 17536 085 1649699 1824 517 016 143
2015|9302 | 184200 17534 089 1649699 981 517 014 143
2015| 9304 | 579437 17536 085 1649699 1327 517 014 143
2015| 9304 | 16245416 17534 089 1649699 166 517 014 143
2015| 9305 | 44193464 17536 085 1649699 174 517 014 143
2015 9306 | 201,136,145 17534 089 1649699 1949 517 014 143
2016] 9301 | 93,041,744 19628 084 1647991 1837 529 01§ 143
2016 | 9302 4990 19624 081 1,64799] 854 524 018 143
2016| 9304 | 205609 19628 084 1647991 1224 529 01§ 1430
2016| 9304 | 19287180 19628 084 1647991 1677 524 01§ 143
2016 | 9305 | 57489370 19624 084 1647991 1781 528 018 143
2016| 9306 | 330807021 19628 084 1647991 1974 524 01§ 143
2017| 9301 | 30171504 180 084 1716948 1724 53 015 1436
2017|9302 | 163776 1807 086 1716948 1201 57 019 1436
2017|9304 | 204370 1807 084 1716948 1229 53 015 1436
2017] 9304 | 18331710 1807 086 L716948 1679 57 019 1436
2017| 9305 | 102348772 180 084 1716948 1844 53 015 1436
2017| 9306 | 467,370,056 1801 084 1716948 1996 53 015 14.36
2018| 9301 | 40145853 17381 071 1804885 175] 516 027 144l
2018] 9302 | 183010 173871 077 1804889 1214 514 027 144l
2018| 9304 | 165882 17381 071 1804885 1204 514 027 144l
2018| 9304 | 328329067 17381 071 1804885 1731 514 027 144l
2018| 9305 | 118167370 17381 077 1804889 1859 516 027 144
2018| 9306 | 507,204,045 17381 077 1804885 2004 516 027 144l
2019| 9301 | 85142984 17331 069 18%:228 1824 516 03] 144
2019|9302 | 88920 17331 069 1856228 114 514 0371 144
2019| 9304 | 487,144 17331 069 18%228 131 516 03] 144
2019| 9304 | 19513710 17331 069 1856228 1679 516 0371 144
2019| 9305 | 223816394 17331 069 18%:228 1924 516 03] 144
2019| 9306 | 218287,607 17331 069 1856228 194 516 031 144

A 7 A gee A <F 4-1> WY 23H Ao Az
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<H 4-2> 7|=8A4E 24 (5-5)
B o |F7Fze TISEETISEE aan
g q‘% @1 ‘_%}g)\]_,g X]_“E]—_Ag)\]_/g %HJ'H] X]% lnARMS InLPD lnCPD anME
151 ~— | (ARMS) *(LPDL) (EPDL) (WME)
2020 | 9301 | 249,935,419 206.2] 0.7 1935150 19.34 533 -0.27 14.48
2020 | 9302 - 206.21 0.77 1,935,15 533 -0.27 14.48
2020 | 9304 189,688  206.21 0.77 1,935,15 12.15 533 -0.27 14.48
2020 | 9304 3,776,751  206.21] 0.7 1935150 15.14 533 -0.27 14.48
2020 | 9305 | 107,256,007  206.2] 0.7 1935150 18.49 533 -0.27 14.48
2020 | 9306 | 502,383,337  206.21] 0.77 1,935,15 20.03 533 -0.27 14.48
2021 | 9301 | 86,304,86 221.88 0.85 2,068,96 18.27 54 -0.17 1454
2021 | 9302 180,187  221.88 0.85 2,068,960 12.1 54 -0.17 1444
2021 | 9304 276,292  221.89 0.85 2,068,960 12.53 54 -0.17 1454
2021 | 9304 4810,834  221.88 0.85 2,068,96 15.39 54 -0.17 1454
2021 | 9305 | 114,692,866  221.88 0.85 2,068,96 18.56 54 -0.17 1454
2021 | 9306 | 791,136,816  221.88 0.85 2,068,960  20.49 54 -0.17 1444
A 7 W gee A <F 4-1> WY 23H Ao Az
<E 4-3> VeEAYE AL Hog-dd- noHA 24
Wy A Z5 A2z Aol g EEAR
F7l-2EeFE 132 - 791,136,816 | 55,840,595 | 116,999,784
=H A 132 52.7 2219 130.3 48.1
AL A AL A 132 0.35 0.86 0.70 0 .13
A A =E] 2 E 132 719,903 2,068,960 1,432,388 422,874
4.1.2 AFEY A3
@3 IR A FE vAE 9F 299 B 98 (4
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A sk
InY, =8t B8uInLPD, |+ B,InCPD, |+ BInWME, [+e;, A1

InY, = By + By In LPD,_, + Boln CPD,_, + Bosln WME,_, + €,,

InY,=8,+8,InLPD _,+B,,InCPD,_, +jB,In WME, , +¢€,

InY, =t AlA g5 77 FEE A £EA4 A2 1(InARMS)
InLPD, = 3= F7]-F % 1o =g Adea
InCPD, = &= §-7]-F LG A o] A2 A=

InWME, = 3 AlA v AEe) Adz

<E O 4-2>9 (¥ 1o F5WHS(InARMS)eF 3719l =y W S (InLPD,
InCPD, InWME)ol| that A#AAS =53 AREA AiE <F 4-4> A
A A g}

Z B £z d =EAAA AE A3

= AALA 0.373 - -

AR 0.252 0.778 -

A7 ?wlﬂc}‘j] 0.339 0.993 0.771
29

w AFeA Mgl ArddA oFE gQletr] A& & EAdd =it
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< HEEL > AA 7723 29 d3(2012~2021)

Rank Exporter Export Value (US$) IMS (%)

A 119,499,663,662 100
1 USA 49,105,782,280 41.09
2 Italy 6,557,508,418 5.49
3 Rep. of Korea 5,932,725,050 4.96
4 Germany 5,532,430,395. 4.63
5 Czechia 4,351,800,270 3.64
6 Russian Federation 4,341,193,154 3.63
7 Spain 3,601,627,169. 3.01
8 Brazil 3,572,994,912 2.99
9 Turkiye 3,493,129,286 2.92
10 Norway 3,195,581,849 2.67
11 Switzerland 3,047,075,235 2.55
12 Canada 2,597,456,204 2.17
13 Thailand 2,068,680,577 1.73
14 South Africa 1,806,116,523 1.51
15 China 1,590,735,054 1.33
16 United Kingdom 1,569,143,259 1.31
17 Japan 1,537,344,888 1.29
18 France 1,315,791,473 1.10
19 Croatia 1,313,057,191 1.10
20 India 1,129,557,914 0.95
21 Finland 1,062,872,359 0.89
22 Sweden 943,059,895 0.79
23 Other Asia, nes 939,961,252 0.79
24 Poland 883,535,183 0.74
25 Belgium 802,657,669 0.67
26 Australia 788,148,325 0.66
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Rank Exporter Export Value (US$) IMS%
27 Austria 745,276,941 0.62
28 Slovakia 745,174,723 0.62
29 Portugal 598,394,636 0.50
30 Bosnia Herzegovina 592,574,188 0.50
31 Serbia 527,908,644 0.44
32 Philippines 480,506,315 0.40
33 Netherlands 411,314,799 0.34
34 Mexico 411,062,036 0.34
35 Denmark 369,073,028 0.31
36 Greece 175,987,515 0.15
37 Sri Lanka 153,967,326 0.13
38 Lithuania 151,119,902 0.13
39 Colombia 115,903,514 0.10
40 Cyprus 92,161,620 0.08
41 Argentina 84,454,620 0.07
42 United Arab Emirates 72,096,734 0.06
43 Peru 66,925,411 0.06
44 Cote d'Ivoire 56,768,098 0.05
45 New Zealand 56,715,824 0.05
46 Estonia 50,399,050 0.04
47 Pakistan 49,909,625 0.04
48 Kazakhstan 35,492,250 0.03
49 Namibia 31,799,626 0.03
50 Kuwait 26,017,645 0.02
51 Montenegro 23,744,074 0.02
52 Malaysia 23,142,963 0.02
53 Dem. Rep. of the Congo 19,086,801 0.02
54 Zambia 16,671,451 0.01
55 Oman 15,887,664 0.01
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Rank Exporter Export Value (US$) IMS%
56 Indonesia 15,644,076 0.01
57 Singapore 13,427,424 0.01
58 Hungary 13,145,458 0.01
59 Malta 12,879,657 0.01
60 Cambodia 12,438,778 0.01
61 Qatar 12,367,783 0.01
62 Luxembourg 11,103,408 0.01
63 Ghana 10,865,998 0.01
64 Ireland 9,969,680 0.01
65 Latvia 9,162,487 0.01
66 Chile 8,896,596 0.01
67 Mali 8,470,660 0.01
68 Lebanon 7,783,655 0.01
69 United Rep. of Tanzania 7,675,479 0.01
70 China, Hong Kong SAR 6,784,802 0.01
71 Senegal 6,598,943 0.01
72 Central African Rep. 5,335,297 0.00
73 Bangladesh 5,081,853 0.00
74 Sudan 4,534,047 0.00
75 Nepal 3,924,348 0.00
76 El Salvador 3,621,297 0.00
77 Egypt 2,813,625 0.00
78 French Polynesia 2,611,263 0.00
79 Burkina Faso 2,368,068 0.00
80 Kenya 1,930,821 0.00
81 Morocco 1,901,898 0.00
82 Uganda 1,774,766 0.00
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Rank Exporter Export Value (US$) IMS%
83 Armenia 1,555,871 0.00
84 Botswana 1,426,430 0.00
85 Panama 1,214,815 0.00
86 Andorra 1,192,387 0.00
87 Barbados 977,693 0.00
88 Trinidad and Tobago 838,990 0.00
89 Honduras 812,147 0.00
90 Rwanda 720,810 0.00
91 Congo 656,561 0.00
92 Nigeria 638,141 0.00
93 Guatemala 610,863 0.00
94 Mauritania 490,427 0.00
95 Dominican Rep. 438578 0.00
96 Fiji 431,268 0.00
97 Comoros 425,947 0.00
98 Bahamas 399,826 0.00
99 Seychelles 379,495 0.00
100 Costa Rica 360,814 0.00
101 Tonga 331,220 0.00
102 Jamaica 300,531 0.00
103 Solomon Isds 259,482 0.00
104 Bahrain 227,693 0.00
105 Malawi 216,747 0.00
106 Zimbabwe 201,223 0.00
107 New Caledonia 189,755 0.00
108 Tunisia 170,602 0.00
109 Lao People’s Dem. Rep. 126,455 0.00
110 Ecuador 126,224 0.00
111 Guyana 117,837 0.00
112 Mauritius 117,668 0.00
113 Mozambique 111,076 0.00
114 Suriname 106,508 0.00
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Rank Exporter Export Value (US$) IMS%
115 Iceland 99,545 0.00
116 Aruba 94,809 0.00
117 Benin 94,005 0.00
118 Saint Lucia 87,395 0.00
119 Cameroon 76,012 0.00
120 Myanmar 68,428 0.00
121 Uruguay 62,197 0.00
122 Burundi 59,259 0.00
123 Tajikistan 28,656 0.00
124 Eswatini 27,6280 0.00
125 Madagascar 26,381 0.00
126 Ethiopia 24,9720 0.00
127 Afghanistan 24,820 0.00
128 Viet Nam 22,904 0.00
129 Nicaragua 19,012 0.00
130 Palau 16,5000 0.00
131 Greenland 14,043 0.00
132 Niger 4,748 0.00
133 Lesotho 4,351 0.00
134 Mongolia 4,281 0.00
135 Antigua and Barbuda 3,954 0.00
136 Angola 2,286 0.00
137 Saint Vincent and the Grenadines 1,889 0.00
138 Bermuda 1,843 0.00
139 Sao Tome and Principe 1,262 0.00
140 Samoa 848 0.00
141 Grenada 734 0.00
142 Turks and Caicos Isds 690 0.00
143 Belize 537 0.00
144 Montserrat 444 0.00
145 Timor-Leste 115 0.00
146 Papua New Guinea 51 0.00
147 Venezuela 5 0.00
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