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Abstract

The purpose of this study is to analyze the economic impacts of public infrastructure
investment and economic integration on the Northen Area of Korean peninsula. The growth
sources for these areas are classified into a decrease in logistic costs by construction of two
Asian Highways (AH1 and AHG6) originating from Korea, an increase in regional investments
on China, Russia, and North Korea by $ 61.8 billion, and deregulation on spatial mobility of
commodities across the regions. The effects are calibrated with a simultaneous equation
system of regional incomes and interregional trades.

The two highways going from Korea to China and Russia could lead to reductions of the
logistic costs (time) by 33%~54% between Seoul and North-east China, and by 44%~56%
between Seoul and Far Eastern Federal Districts of Russia. The construction of the Asian
Highway, the increase in investment and the deregulation will create the economies of
scale and create and expand new markets, which will have a positive effect on the
economies of the countries of Northen Area.
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Figure 1. Spatial Scope of the Northern Area
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Table 1. Regional economic indicator of Northern area (unit: person/km’, thousand $, billion §,

million persons)

Northeast China Far eastern federal district of Russia
. South : : North
Indicator Heilong- - . Jewish | Khaba- | . .
Korea | .. Jilin | Liaoning | Amur Primorsky| Sakhalin | Korea
jiang Auto. rovsk
Density |488.14| 8428 | 14658 | 299.86 | 228 | 489 170 | 1177 | 686 | 20166
Income | a7 | 400 | 466 | 623 | 7.07 588 | 864 | 791 | 3219 | 112
(per capita)
1006 | 1163 | 2370 | 028 | 006 | 053 | 069 | 047 R
Investment | 2839 | 51y | ooy | 591 | 1379 | @9) | @611) | 3399 | (2315 | °°°
854 | 577 | 1235 | 0438 | 008 | 073 | 098 | 029
Employment| 2383 | o0 | (196 | @19) | 1740) | 322 | (896 | (3894 | (148 | %
851 | 447 | 425 | 016 | 001 094 | 140 | 1178
Total export |466.38 | - cpy | (028 | @700 | 1) | ©06) | 655 | ©83) | 8245 | >V
Intra-regional 124.60 371 0.98 5.84 0.13 0.01 0.84 1.20 5.54 248
export U373 | 099 | 588 | 172 | ©010) | (1090) | (1556) | 7172 |
o a0l | 053 | 080 | 651 | 038 | 002 042 | o011 5.00 ]
2073 | w09 | 89y | 643 | ©027) | 709 | @93 | ©429)

note 1: Numbers in parentheses are regional ratio to nation.

* Investment of North Korea
source: Statistics Korea (http://kosis.kr)

National Bureau of Statistics of China (http://www.stats.gov.cn)

Russian national Statistical Office (http://www.gks.ru)

United Nations Statistics Division (http://unstats.un.org/unsd/databases.htm)
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Table 2. Impact analysis of economic integration of South and North Koreas

Previous Studies Economic impacts Method
Lee et al Induced output (trillion won)
(2013) ’ - South Korea: 0.43~4.32 - North Korea: 20.30 - CGE and I-O Model
- China: 0.08~0.79 - Japan: 0.06~0.60
GDP growth (trillion US $)
Fukao et al (2014) | - China: 485.88 - Russia: 74.58 -1-O Model
- USA: 291.05 - Japan: 246.58
Trade growth from North Korea to USA (billion US $) - Gravity and CGE
Noland(2014) - Trade of goods: 1.0 - Trade of services: 0.3~0.4 models
Trade growth (billion US $)
Zhebin and - Between South Korea and Russ!a: 30.0 Estimation  of  cost
Suslin(2014) - Between North Korea and Russia: 1.0 and benefit
A rate of GDP growth
- Russia: 2~3%
A rate of GDP growth (1st period, 2nd period)
- South Korea: 1.81%, 1.72% Recursive dvnamic
Sung(2014) - North Korea: 4.40%, 9.97% CoE Y
- China: -0.25%, 0.08%
- Russia: -0.40%, -0.14% - Japan: 0.28%, 0.66%

Zhebin and Suslin(2014)8- FE59 Ava] g AR 27182 242 4.40% D 9.97% 0.2 1}
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Figure 2. A schematic illustration of the Dixon-Thirlwall model

of regional growth
source: Amstrong and Taylor (2000)
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A= TBAIZIA] 2 Q5L 7R Q15| o] A8
A 7FO] 41%N A 93%71A] Zdh= Ao e
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12 6. OFAJ9 810[2)0] 18
L M(AHL) Sl 68 = M(AH6)9
B2 el
Figure 6. Route of AH1 and AH6

H 5. OFA[QH SLO|0] ZHEOf HE
2t Ol 2QAIZH B (T2l %)
Table 5. Time saving by development of
Asian Highway network (unit: %)

F2 x|

South Korea

Region Su-do Jung-bu Yggpﬁ— rt'a?r_\
Heilongjiang | 45.6 | 444 | 457 | 440
Jilin 533 | 516 | 522 | 504

China

Liaoning 331 | 320 | 397 | 328
Rest of China| 436 | 427 | 395 | 379
Amur 464 | 455 412 | 411
Jewish Auto. | 533 | 521 | 469 | 468
Khabarovsk | 44.5 | 437 | 393 | 39.2
Primorsky 55.7 542 484 | 482
Sakhalin 438 | 429 | 384 | 383
Rest of Russia| 30.2 | 299 270 | 271
North Korea 929 | 912 889 | 873

Russia

s ele] %2} Srjolct, ZAEHe]
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Table 6. Prediction of investment demand for Northern area (unit: billion US$)

Northeast China North Korea FEFD* of Russia Total
Investment 48.8 8.1 49 61.8
Transportation 126 5.2 4.0 21.8
Energy and ICT 36.2 22 0.9 393
Manufacturing and Tourism - 0.7 - 0.7
*FEFD: Far eastern federal district
note: 2010 exchange rate of 1,156 won to the U.S. dollar
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I-O Korea China Japan Others

Table Reg.1 Reg. 4 Reg. 1 Reg.7 Reg.1 Reg. 9
1

K - | Intra—Country Inter—Country Inter—Country Inter—Country
4
1

C - | Inter—Country Intra—Country | Inter—couniry Inter—Country
7
1

J = | Inter—Country._ || Inter-Country Intra—Country Inter—Country
9

Others | Inter—country- I Inter—Country ||~ Inter=country - Infra—Country

1% 6. $5Y IxeieinEel 1x
Figure 6. Structure of transnational interregional input-output table for
China, Japan, and Korea
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Table 7. Estimation of trade function using transaction data of input-output table

Inter-national Intra-national
. inter-regional trade inter-regional trade
Variable Rate of change
. Standard . Standard
Coefficient Coefficient
Error Error
Constant 11.21 9.45 -4.38 314
In(GRDP_oringin) 0.71 *** 0.19 0.35 *** 013 51%
In(GRDP_destination) 120 *** 0.19 0.85 *** 013 29%
In(distance) -4,09 ** 0.70 -0.34 ** 0.02 92%
R 0.67 0.86
N 56 65

*** p<0.01; ** p<0.05; * p<0.10
note: The distance is measured at a spatial weighted average.

Source: Transnational interregional input-output table for China, Japan and Korea (http://www.ide.go.jp)
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Table 8. Regional economic impact of Northern Area development (unit: million US$, %)

Region Current 1st phase 2nd phase 3rd phase 4th phase
Korea 922911| 983470 (6.55) | 723132 (0.02) | 984439 (6.66) | 1007073  (9.11)
Busan 46190| 48911 (589) | 46199 (002) | 48962 (6.00) 5038  (9.08)
ESE_"dggheong' 29256 | 31,152 (649) 29260 (0.01) 31,178  (657) 31,899 (9.03)
ﬁ;‘:ﬂggheong' 65389 | 69485 (6.26) 65393 (0.01) 69,523 (6.32) 70655  (8.05)
Daegu 28186| 29918 (615 | 28192 (0.02) | 29,955 (6.28) 30874  (9.54)
Daejeon 20108| 21426 (656) | 20112 (0.02) | 21450 (6.67) 22048  (9.65)
Gangwon-do 22859| 24508 (721) | 22,863 (0.02) | 24536 (7.33) 25165  (10.09)
Gwangju 19497 | 20662 (5.97) 19501 (0.02) | 20685 (6.09) 21274 (9.12)
Gyeonggi-do | 196893| 210576 (695 | 196922 (0.01) | 210800 (7.06) | 215890  (9.65)
Ezﬁ?é‘gsa”g' 59416| 63,347 (6.62) 59,423  (0.01) 63393  (6.69) 64750  (8.98)
Sg;cfggsang' 63467| 67,058 (5.66) 63477 (0.02) 67,115 (5.75) 68702  (8.25)
Incheon 44855| 47953 (691) | 44862 (002) | 48004 (7.02) 49180  (9.64)
Jeju 7,904 8311 (5.15) 7,906 (0.02) 8318 (5.23) 8559  (8.28)
Jeollabuk-do 25985| 27,598 (621) | 25989 (0.01) | 27,622 (6.30) 28385  (9.24)
Jeollanam-do 44370 4679 (547) | 44374 (001) | 46824 (5.53) 47817 (1.77)
Seoul 208476 | 223312 (7.12) | 208515 (0.02) | 223594 (7.25 | 228345  (9.53)
Ulsan 40141 42457 (577)| 40144 (001) | 42481 (5.83) 43142 (7.48)
China 6,456,808 | 6,791,843 (5.19) | 6,487,045 (047) | 6855057 (617) | 7125308  (10.35)
Dongbei 553924| 583362 (531) | 581429 (497) | 642152 (1593) | 665554 (20.15)
Heilongjiang 153185| 161617 (550) | 160809 (498) | 177,893 (1613)| 184966 (20.75)
Jilin 128054| 137,834 (764) | 134407 (496) | 151,653 (1843)| 157,182 (2275)
Liaoning 272686| 283910 (412) | 286213 (4.96) | 312,606 (14.64) | 323405  (18.60)
Rest of China | 5902,884| 6208481 (5.18) | 5905616 (0.05) | 5212904 (525 | 6459754  (9.43)
Anhui 182595| 190926 (456) | 182,691 (0.05) | 191,094 (4.65) 199924  (9.49)
Beijing 208512| 222,047 (649) | 208631 (0.06) | 222,235 (658) | 228365  (9.52)
Chongging 117,092| 125007 (676) | 117130 (003) | 125049 (6.80) 130691  (1161)
Fujian 217,725| 232663 (686) | 217,799 (0.03) | 232,747 (6.90) | 241,856  (11.08)
Gansu 60879| 63,665 (4.58) 60912 (005 | 63721 (467) 67,106  (10.23)
Guangdong 679792| 712638 (483) | 680116 (0.05) | 713172 (491) | 741124  (9.02)
Guangpxi 141384 | 148699 (5.17) | 141444 (004) | 148794 (5.24) 156250  (10.51)
Guizhou 67992| 72374 (644) 68033 (006) | 72442 (6.55) 76490  (12.50)
Hainan 30501 31,739 (4.06) 30512 (004) | 31756 (412 33317 (923)
Hebei 301,302 323062 (722) | 30149 (0.06) | 323387 (7.33) | 336368 (11.64)
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Henan 341,164 | 356642 (454) | 341356 (0.06) | 356986 (4.64) 372750  (9.26)
Hubei 235904 | 245350 (400) | 236006 (0.04) | 245525 (4.08) 256248 (862)
Hunan 236943| 253175 (685 | 237,054 (005) | 253337 (6.92) 265085  (11.89)
Jiangsu 612,015| 640,303 (462) | 612240 (004) | 640,656 (4.68) 661,510  (8.09)
Jiangxi 139,632 150,155 (7.54) | 139,695 (0.05 | 150,239 (7.60) 157,390 (1272
Nei Mongol 172441 179001 (380) | 172503 (0.04) | 179,097 (3.86) 185611  (7.64)
Ningxia Hui 24963| 26135 (4.70) 24972 (0.04) 26149 (4.75) 27324 (9.46)
Qinghai 19951| 20755 (4.03) 19,957 (0.03) 20764 (4.07) 21,784  (9.18)
Shaanxi 1495563 | 157,117 (505) | 149622 (0.04) | 157,208 (5.11) 164,128  (9.74)
Shandong 578692| 610,598 (551) | 578989 (0.05 | 611,102 (5.60) 632450  (9.29)
Shanghai 253608 | 261,730 (320) | 253747 (005) | 261,984 (3.30) 269473 (6.26)
Shani 135932 | 144,091 (600) | 136013 (0.06) | 144,228 (6.10) 150464  (10.69)
Sichuan 253,896| 270,681 (661) | 254005 (0.04) | 270834 (6.67) 284242 (11.95)
Tianjin 136281 145252 (658) | 136324 (0.03) | 145304 (6.62) 149305  (9.56)
Tibet 7,497 7,935 (5.84) 7,500 (0.03) 7,938 (5.89) 8381 (1178
Xinjiang Uygur | 80333| 83002 (3.32) 80,355 (0.03) 83,038 (3.37) 87,244  (8.60)
Yunnan 106,729 | 112358 (527) | 106782 (0.05) | 112444 (5.35) 118627  (11.15)
Zhejiang 409,566 | 421,381 (2.88) | 409,732 (0.04) | 421674 (2.96) 436245  (651)
FEDR* of Russia 69249 | 72687 (4.96) 74,365 (7.39) 83987 (21.29) 86,448  (24.84)
Egggem Area of | s9040| 52741 (561) 55051 (10.23)| 64,031 (2821) 65805 (3177)
Amur region 5,863 6167 (5.19) 6,461 (10.20) 7,483 (27.65) 7754 (32.26)
JFfe"é'isohnA“to' 1,035 1,104 (6.63) 1,141 (1017) 1,338 (29.24) 138 (33.87)
g‘;baro“k 11,601| 12202 (5.18) 12785 (1021)| 14,808 (27.65) 15312 (31.99)
Primorsky Krai | 15442| 16533 (7.06) 17,015 (1018)| 20043 (29.79) 20663  (33.81)
;Z';?gr':” 15999 | 16735 (4.60) 17,649 (1031)| 20358 (27.24) 20690  (29.32)
Rest of FEDR 19309| 19946 (3.30) 19315 (0.03) 19,956 (3.35) 20643 (691
Chukotka

Auto. Okrug 1,279 1,313 (265) 1279 (0.02) 1,313 (268) 1350  (5.60)
Kamchatka Krai 3,383 3,495 (3.30) 3,385 (0.04) 3498 (3.39) 3629 (7.26)
'r\gg?cf‘:a” 1,956 2021 (333) 1,957 (0.04) 2023 (341 2094  (7.03)
The Republic

of Sakha 12691| 13117 (3.39) 12,694 (0.02) 13123 (3.40) 13570  (6.93)
(Yakutia)

North Korea 27183| 31519 (1595)| 37,650 (3851)| 49288 (8132 51,535  (89.59)

*FEFD: Far eastern federal district
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Table 10. Changes in trade volume after integration (unit: billion US$)

region Heilongjiang Jilin Liaoning Busan Busan Seoul Primorsky
Heilongjiang 217 312 435 570
Jilin 125 201 480 182
Liaoning 422 710 889 581
before Busan 217 125 422 328
Incheon 312 201 710 469
Seoul 435 480 889 1431
Primorsky 570 182 581 328 469 1,431
Sum 1,533 988 2,603 1,092 1,692 3,236 3,561
Heilongjiang 578 818 1,040 802
Jilin 348 557 1,249 251
Liaoning 1,003 1436 1,690 811
Busan 578 348 1,003 794
after
Incheon 818 557 1,436 1313
Seoul 1,040 1,249 1,690 3,873
Primorsky 802 251 811 794 1313 3,873
Sum 3,238 2,405 4,940 2,723 4124 7,853 7,845
change rate 211% 243% 190% 249% 244% 243% 220%
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