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ABSTRACT

This paper estimates the impact of Japan’s economic sanction on DPRK trade in the
2000s. It conceptualizes the effects of sanction on DPRK trade, econometrically tests
whether such effects exist in case of Japan’s sanction using currently available DPRK trade
statistics, and measures the size of the effects by correcting and reconfiguring the
deficiencies of the currently available DPRK trade statistics. The main findings of the paper
are as follows.

First, Japan’s sanction can have two different effects on DPRK trade: ‘Sanction Country
Effect’ and “Third Country Effect.” The former means that the sanction diminishes DPRK
trade with Japan while the latter refers to the effects on DPRK trade with other countries as
well. The third country effect can arise not simply because the DPRK changes its trade
routes to circumvent the sanction, but because the sanction forces the DPRK to readjust its
major trade items and patterns.

Second, currently no official DPRK trade statistics are available. Thus, the so-called
mirror data referring to DPRK trading partners’ statistics should be employed for the
analysis of the sanction effects. However, all currently available mirror data suffer from
three fundamental problems: 1) they may omit the real trade partners of the DPRK; 2) they
may confuse ROK trade with DPRK trade; 3) they cannot distinguish non-commercial trade
from commercial trade, whereas only the latter concerns Japan’s sanction. Considering those
problems, we have to adopt the following method in order to reach a reasonable conclusion
about the sanction effect. That is, we should repeat the same analysis using all different
mirror data currently available, which include KOTRA, IMF and UN Commodity Trade
Statistics, and then discuss only the common results from them.

Third, currently available mirror data make the following points. 1) DPRK trade is well
explained by the gravity model. 2) Japan’s sanction has not only the sanction country effect
but also the third country effect on DPRK trade. 3) The third country effect occurs
differently on DPRK export and import. In case of export, the mirror statistics reveal
positive (+) third country effects on all of the major trade partners of the DPRK, including
South Korea, China and Thailand. However, on DPRK import, such third country effects are
not statistically significant even for South Korea and China. 4) This suggests that Japan’s
sanction has greater effects on DPRK import rather than its export.

Fourth, as far as DPRK export is concerned, it is possible to resolve the above-
mentioned fundamental problems of mirror data and thus reconstruct more accurate statistics
on DPRK trade. Those reconstructed statistics lead us to following conclusions. 1) Japan’s
economic sanction diminished DPRK’s export to Japan from 2004 to 2006 by 103 million




ABSTRACT

dollars on annual average (Sanction Country Effect). It comprises around 60 percent of
DPRK’s export to Japan in 2003. 2) However, for the same period, the DPRK diverted its
exports to other countries to cope up with Japan’s sanction, and as a result its export to
other countries increased by 85 million dollars on annual average (Third Country Effect). 3)
This means that more than 80 per cent of the sanction country effect was made up for by
the third country effect. And the actual size of impact that Japan’s sanction made on DPRK
export in total was merely 30 million dollars on annual average. 4) The third country effect
occurred mostly in inter-Korean trade. In fact, Japan’s sanction increased DPRK export to
the ROK by 72 million dollars on annual average. In contrast, there was no statistically
significant increase in DPRK export to China caused by Japan’s sanction. 5) It means that
the DPRK confronted Japan’s sanction and mitigated its impact primarily by using
inter-Korean trade and thus the ROK.

Fifth, two things should be noted concerning the fourth results above. 1) The results
capture the third country effect caused only by trade transfer. Facing Japan’s sanction, the
DPRK could transfer its existing trade with Japan to other countries. Also it could change
its main export items and increase the export of those new items to other countries as
mentioned in the first result. However, the fourth results above reflect only the former, not
the latter. 2) Although Japan’s sanction did not make a huge impact on DPRK export, it
might not be necessarily true for DPRK import. Indeed the currently available mirror
statistics suggest that Japan’s sanction has greater effects on DPRK import. Hence it would
not be wise to argue that Japan’s sanction did not have much impact on DPRK trade in
general, simply using the fourth result above.
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[Figure 1] Impact of Economic Sanction on Trade
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{Table 1> DPRK Trade Statistics By Sources

(Unit: million US dollar, number)

2000 | 2001 2002 | 2003 | 2004 | 2005 | 2006
KOTRA | 1972 | 2261 | 2260 | 2391 | 2,857 | 3,002 | 2,99
Trade UN 2834 | 3.886 | 2624 | 2,598 | 3469 | 3773 | 4404
Volume
IMF 3,053 | 4219 | 3,198 | 3,136 | 3973 | 4215 | 4590
KOTRA 52 57 52 52 56 61 60
Number of |7, 128 129 127 128 130 125 108
Importers
IMF 120 116 117 118 118 119 118
KOTRA 48 55 47 47 53 53 55
Number of |7 91 91 88 9 94 89 78
Exporters
IMF 84 86 85 90 89 89 84
Sources: KOTRA, Foreign Trade of North Korea, Various Years.
UN Commodity Trade Database.
IMF, Direction of Trade Statistics CD-Rom 2008.
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{Table 2> Basic Estimation Results — Total Trade

KOTRA Data UN Data IMF Data
Random Fixed Random Fixed Random Fixed
OLS Effect Effect OLS Effect Effect OLS Effect Effect
constant -13.3152%%]-13.0443*%% | -0.1479 |-19.1033*%-18.1951%* | -8.4955% |-17.0321%*|-17.0622** | -6.4798
(-7.0769) | (-3.0221) | (-0.0226) | (-13.3856 | (-4.8019) | (-2.0797) | (-8.3425) | (-3.5055) | (-1.0553)
GDP 0.8736** | 0.8040%* | 0.2561 | 0.9582%* | 0.8757** | 0.4981** | 0.9106** | 0.8812%* | 0.4423%
(17.1992) | (6.8926) | (1.3619) |(29.0543)| (9.9569) | (4.1517) |(19.2656) | (7.9438) | (2.4457)
distance -0.8944%* | -0.6904** -0.4817*%%| -0.2918 -0.5188** | -0.4051*
(-14.3064)| (-2.8904) (-6.9586) | (-1.3897) (-7.7424) | (-2.2257)
Ethnic 0.2792*% | 1.0927* 0.3664* | 1.1629% 0.3512%* | 0.7649
Koreans | (1.6642) | (2.0669) (2.0461) | (2.0246) (2.7318) | (1.4763)
o |-2.9051%* | -2.5393* -3.4653%%| -3.1012 -3.0706%* | -2.9128*
US Sanction
(-6.7369) | (-1.3720) (-6.4563) | (-1.5497) (-5.3337) | (-1.9407)
-0.7241%* | -0.4851 -1.5240%* | -1.3255%* -1.6475%% | -1.6310**
Wasenaar
(-4.2661) | (-0.8938) (-13.0625)| (-4.3156) (-14.1400) | (-4.8180)
Japan -0.9949%* | -0.6366%* |-0.7636** | -0.6823** | -0.6627** | -0.7461** |-0.8270** | -0.9591** |-1.0810**
Sanction | (-9.2626) | (-5.7503) | (-4.1625) | (-3.7524) | (-3.9182) | (-3.7457) | (-4.7824) | (-4.1874) | (-3.5925)
Time Trend -0.0620% | -0.0715* | -0.0083 [-0.0663** | -0.0655** | -0.0246 | -0.0262 | -0.0373 | 0.0103
(-2.1833) | (-2.3601) | (-0.4093) | (-3.9944) | (-3.4901) | (-1.5300) | (-1.3291) | (-1.5722) | (0.4452)
R’ 0.5552 0.5342 0.8858 | 0.5641 0.5551 0.8652 | 0.5507 0.5481 0.8460
No. of
Observation 428 618 606

Note: This table reports panel regression estimates of equation (1) in the main text. * and ** denote statistical

significance at the 90 and 99 percent level, respectively. T-values are reported in parentheses. And all

standard errors are calculated as being robust to heteroskedasticity and serial correlation.
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(Table 3> Basic Estimation Results — Export

KOTRA Data

UN Data

IMF Data

OLS

Random
Effect

Fixed
Effect

OLS

Random
Effect

Fixed
Effect

OLS

Random
Effect

Fixed
Effect

constant

-6.8043 %
(-3.4651)

-11.2340%

(-1.9582)

-13.6722%

(-2.2353)

-11.8301%*
(-8.4676)

-13.2216%*

(-2.89406)

-18.9644%*
(-2.6750)

-4.3628%*
(-2.8215)

-7.2585
(-1.3920)

-18.0445%
(-1.8578)

GDP

0.6137%*
(15.9010)

0.6362%*
(6.1721)

0.6085%*
(3.4185)

0.6236+*
(31.4825)

0.6324%+
(8.9562)

0.7768**
(3.6380)

0.4441%%
(17.3621)

0.4829%*
(5.8340)

0.7561*
(2.5820)

distance

-0.8064**
(-8.0836)

-0.4098
(-1.1211)

-0.2365*
(-2.3713)

-0.1191
(-0.3797)

-0.3817**
(-3.6847)

-0.2083
(-0.5804)

Ethnic
Koreans

1.6365%*
(5.7609)

2.4893*
(2.0945)

2.2812%+
(7.5485)

2.5204*
(2.4288)

2.3694**
(6.3776)

26176
(1.9169)

US Sanction

-5.6450%*
(-8.5518)

-5.7471%
(-1.8849)

-6.3846%*
(-9.5325)

-6.3844%*

(-2.6282)

-4.0182%*
(-5.4271)

42195+
(-2.1009)

Japan
Sanction

-0.4720*
(-1.7641)

-0.3498*
(-1.8925)

0.3348*
(-1.8353)

-0.7257%*
(-2.6012)

-0.4627*
(-2.1502)

-0.3706*
(-1.8962)

-0.6365*
(-23224)

-0.5709*
(-2.1663)

-04725%
(-2.5484)

Time Trend

-0.0827%
(-5.5694)

-0.0934**

(-4.7042)

-0.0928**

(-3.0538)

-0.0580%*
(-3.1913)

-0.0698**

(-4.0008)

-0.0933**
(-3.4349)

-0.0248*
(-1.7882)

-0.0349
(-1.6310)

-0.0693*
(-2.2546)

R2

0.3705

0.3540

0.8415

0.3951

0.3932

0.8016

0.3009

0.2975

0.7848

No. of
Observation

490

881

866

Note: See description at the end of <Table 2>.
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{Table 4> Basic Estimation Results — Import

KOTRA Data UN Data IMF Data
s [ [ et [t | s [
constant -23.4042%% |-20.7648** | 0.2506 |-28.4878%*|-24.5704**| -2.1730 |-28.5363%*|-25.2695%* | -10.7305
(-10.1689) | (-3.3237) | (0.0497) | (-19.4247) | (-6.9757) | (-0.2208) | (-15.0204) | (-5.8781) |(-1.1781)
GDP 1.1464** | 1.0267** | 0.2164 | 1.2491** | 1.1185** | 0.2689 | 1.2438** | 1.1447** | 0.5267*
(16.8800) | (5.9867) | (1.4885) | (27.3071) | (9.2316) | (0.9257) | (24.4376) | (9.9810) | (1.9601)
distance -0.9145%* | -0.7888** -0.7032%* | -0.6798** -0.6489%* | -0.6593*
(-16.2916) | (-3.8489) (-18.0473) | (-4.2765) (-8.5434) | (-2.5515)
Ethnic -0.1797 0.5364 -0.2036 | 0.4273 -0.2209 0.2067
Koreans | (-0.5536) | (0.6817) (-0.7566) | (0.5615) (-0.7288) | (0.2272)
Us S3.2141%% | 22,6516 -4.3873%* | -3.7407 -3.6884%* | -3.1894*
Sanction | (-7.2877) | (-1.6380) (-4.7352) | (-1.1929) (-6.2487) | (-1.6990)
Wasenaar -0.8033** | -0.5237* -1.4392%* | -1.0350% -1.6369** | -1.3806%*
(-11.0721) | (-1.8029) (-8.4620) | (-2.3759) (-9.4193) | (-2.6539)
Japan -1.5661%* | -0.8764%* |-1.0439%** | -1.3554%* | -0.8258%* |-0.9773** | -1.5146%* | -1.2504** |-1.3801**
Sanction | (-11.5251) | (-4.9483) | (-4.9464) | (-6.0741) | (-4.0003) | (-4.1951) | (-5.5742) | (-3.8266) |(-3.1744)
-0.0972* | -0.0833* | 0.0122 | -0.0898** | -0.1019** | -0.0050 | -0.0413* | -0.0506* | 0.0180
Time Trend (-2.3721) | (-1.9742) | (0.3950) | (-2.7166) | (-2.9492) | (-0.1232) | (-2.0864) | (-1.9235) | (0.4761)
R’ 0.5710 0.5590 | 0.8589 0.5339 0.5245 0.8077 0.5712 0.5662 | 0.8419
ObI:;V;fon 439 630 648
Note: See description at the end of <Table 2>.
AHgalo} she 9ol AgdE A ol
$3} e BAY 8 B wE B £99 DAY E O 54
A O RS AP A0l T HIuE Ee RS AV FAH
= ol 8 ¥ e =i 2 R @S vAA Kok AL
A7) gEslth age s Bslal o 2 UepdtiE Yotk o|g|dt Axt 9
S o000 ol B £EQ Sl Aol Meld Azjehs Wi iy
e & 8 Al Aleditke Aolld Fahks Aol Hilo] dd FEE 3}
&5 FE] AR B et de A E ARGk Aol 2ol uxdge &



s FHMuMMet =

% -200040H Y& ChSHASl P32 | 117

o) Be WA i 222 o]olo] §
= oebe] IhE AREA AdE &
Ysirhe Foltk

g, Bl 5l glolME L
BEAANE SAZHOE foluld ¥
FLL MHE Ao Yehdt. a8
olgidt Ad= =3 vRAE A
o]B. 7]»—6]— T o]uﬂ EAE 1 o]tﬂ H}
Aoz AT WA 0“—1:} 33
Qo] thRAAN} Bake] B

=
& T M= F3Ig AL

ool A A E A7 7ol 1998~2006
d 53] —‘.1@!% ZHngoz =A3
A Ao 2 DA &
ko] EA7L B8] vehdt) 1¥thA
a9 mE AR a2y JA EASHE

= 20000 ZH7EA] %cg_?.g,ﬂ% n=
F9E M A=2 53] thelAY
A FL3 AXE AR AATh=
o}, AAZ 1998~20021d FF HAF
AL A e 30%E AAT A
= 2

et Aole] Feltm oA Bl wig)
sk, el ojd @xo] Mol @7 of
Wl ol @ WskE S Yerse o
BRoTLE 927 kel 4 ()2 3
@ melfmo: EAReE feud
Aolg Y Zolt Hepy 7eHow

el 2 ()l o5 ks AW
2004~06139] 7|7} T2 AFQIE & o)
g (AFAY, 2 A5 BAHL

]

2 folrlg AoR ek A0l 2
o}, oleigh ARlel] kel Sl A
o) A WE YA T} A3
= 5912 FAlo) o] 93 el A
()& Thea} o] Wya

In(X,)=q, + 8,In(GDPy,- GDP,
+ BIn(disky;) + B, ED
+ B3,USD+ B.JD+ (3, WD
+ B, Trend+ Y J\TD  (2)
[, 1D i=7e] A3 &% gv)

(2004~063 i=7}= 1, 1 Yol =5 0)]

2-ge] BAL 99 2 (2)E FH3}
2004~06'A¢] 717 tm] AlSzke] BAA
o7 goluslt Aog Jeh}es BE =
7Fe Folle Aotk &8 & 7kt ¢
mo] gt =7kl whek Kol S 7t
A 5 209 #E M FE Sl
olo] st AL Ao} pA
A G AHH)e WEgors 2

r\'r

l

FHU



118 | wammams / 2010. Il

=& 24 Y 74 4% 2004~0613 7]
b gme] Agrt BAFSE fejvlst
A YR =7kl siA REEA] A
o] s|g=2] A3 aHE U5 A
< oflgtal B = Utk 7 o] 7|3t
T GEO giEAA o]l &3] T
ANE FAoE WA v O
[lo] BAYPTHE, 5 Al gho] &
o] hEAA7L o} o]2gh oJel 89l
o osixE 2 5 A7) ol
wEb 2 92 oy 7sAEE 5
As7] S8 21 )5 FAdsh= FAAA
o719 2004~061d 2} dlo] A% Hv|E
M= é}?ﬁ}i HE A1 a1kl

d A opls M 49

i

=

QE FAH 27 2004~061d 717+ Tiv]
o] AF7t BARSE Su|stA UEt
e 37159 A9-ols g Al
e B F3kE FEval Holk F
2]7} floke Solth

a4 99 4 )5 Fgsk= 45l
el 4 ()E #4942 ooke te F
7¥A) 9] 7147 EA7F wgsith 4 2
@l AEE 717 gule] 471 YR
ks ARdolt AAIZ A o4& 71

3 2ol gelAREASE Bl A
gatizol ) 1204 =718 ARt
T 9 BAE s ) 7led &
2o} vjuARe} A A wH)
Yl w7ke £t 38 9RUAE
BERe Holt wetd wal 4 (29
el AdTl 9 gges )
R RS ARske] sk Al
i

BRAT AAse) At FYoE 9
s 379 AR BAZL BHBAS

FAgh 18l o8 B3l § 7k d
o] Alge] ol FAHCRE Fowd =
Vw18 g WSS FREth
olgist AnE EOE 29AdAM= 2
QR¥E 7R tue ASge] §AH
°F fFonlEtA] e H7HEY] ynlE
AbA) 3 _f's_ o2 thA] FA3I} o]yl
Hs WEste] HFHoeme F 77
timle] Alsghe] FAHSE Fon|g
TIVETHS 7T 919 AS FHsE
Aelot.

a8y vl 01 2lgk o R Qs 2
)9 FARoe T g2 EA7} o=
227} gtk 9o wyo g A )8 *
gohs 75 o7l od FAIRME S} of
H FHARYS H&sh=rtdd wet 717t
tH) e} Alggko] FAA SR frofnlstA



0= ZAAHSL S8R9 -2000400) Y& =AM I3 £y- | 1719

Uehhe S7be] 50} ulgel Bekd 7k BA) A7) guglel FEHoR
S40] Aok Holth ol olgslE B AHoR felud AT Et B
Ash FARGe] weh Qo) UEAA & e wauskn Y, 2 5
o BAE ABE Gt el w7h wel olg@ AT Aush @ wo
So] AR Ao} @ & Tk Tolth  BAFE Fke] S ojnrt A4

ﬁéﬂom

-

d
o

o BAES A3 W S I Hh 417h] olETke ARe] Fejshol
BN AT BAAHNS AEDL Z, @ Zolh o, S RS 29
ABSE BAS FA2Y AollE RASAL UGS kel 22

Brela 23S At 35402 e Ae o5 47l IS BF =28HA)
JE 159 Fa LS QAR ol Hedl BAS Aol 24

The Aot Hel Aolo & wsial 3EAH e Al3
= A7t Yehe =7Ews =9st

4, 8% Y FY P} P = A
q3=2 a1 AF A 5] waFE ddd 4
A3E AHHEAL <Table 5>7F RAF5
<Table 5>|l4] <Table 7> o)de] 5= o] X 4 ) F4sh= 4Fol= 4
A AAE Hofgrh o70lA wele 4 (D3 PRVHAIZ 53] tielvge §
A IAEREYo R FHT Axp HEF| o3 & AEnh 3 dE
S Haska e, ole AFEAR  dEAAE T3 TAE G35 B
Fol dAY EAFAFE Ak & vk, A7l 2 Bde He
ol 7] mEeldt. £8 ¥ olg dE AAY A 3= FE 59
8 T HE 25, LAEeL 9, 24

of Ao gL FAl F43t) 1 g, At 5 8=l JFEH de AL
U 1 A¥= <Table 5>014] <Table 7>7F 2 UERdTh 18]al o]2gh AME 2
o] IAEARFY A 22 Fo IHA znqoﬂxq Z 23} uksich
02 olE ¥EE HIsHK] Z=thls) o AR, A A3 G tFio] A
A, <Table 5>0|A] <Table 7> AFEEE (1Y 78 2 AoE Uehdtt o)e

15) BEAe BAF0} 914 e URETRY o 298 Avke a4l Y& A% DAL HER A
,Lb‘]- 7—]0]\;]_

16) o]Ad 7+ BA we g
HA)=, BEIME A3

R rE
fﬁ
'\-‘ol-m
2l
o

%,] u)g A3 ) BEEE 4170 2t BiE 2
RE A Axpt ez AL Aotk

rulo



120 | wemmams / 2010. i

(Table 5> Expanded Estimation Results — Total Trade (Fixed Effect Model)

KOTRA Data UN Data IMF Data
6.5903 -9.5875* -5.2439
constant
(1.1037) (-1.9885) (-0.9154)
0.0625 0.5307** 0.4053*
GDP
(0.3651) (3.7341) (2.4074)
) -0.7419** -0.6930** -1.1050%**
Japan Sanction
(-4.2730) (-3.3259) (-3.3116)
Third Country Effect
) 0.9341%* 0.7464%** 0.5610%*
China
(4.5731) (4.4636) (5.1739)
0.6544* 0.5103* 0.3404*
S.Korea
(2.3141) (2.5031) (2.0036)
) 0.7585%* 0.7546** 1.0038%**
Australia
(3.2411) (7.3529) (8.4700)
) -1.2850%** -1.0531* -1.5502%**
Austria
(-3.7445) (-2.5673) (-3.5164)
0.4353* 0.9106* 0.6432*
Kenya
(2.4202) (1.9811) (1.6713)
2.1287%* 2.0635%* 1.8903**
Sweden
(6.5161) (6.0153) (6.6256)
) 1.2997* 1.2047* 0.8908*
Thailand
(2.4379) (2.2443) (1.8346)
) i -1.9086* -2.0460%** -1.9227%*
United Kingdom
(-2.2364) (-2.6569) (-3.1341)
) -0.0027 -0.0382* 0.0177
Time Trend
(-0.1138) (-2.3343) (0.9251)
R’ 0.9045 0.8862 0.8865
No. of Observation 418 622 606

Note: This table reports panel regression estimates of equation (2) in the main text, using fixed effect model.
It reports only the countries of which the third country effects are commonly statistically significant in
all three sets of DPRK trade statistics: KOTRA, IMF and UN data. * and ** denote statistical
significance at the 90 and 99 percent level, respectively. T-values are reported in parentheses. And all
standard errors are calculated as being robust to heteroskedasticity and serial correlation.. I have also
estimated equation (2) using random effect model. Though not presented here, the results are quite similar
to this table. I will provide the results upon request.
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(Table 6> Expanded Estimation Results — Export (Fixed Effect Model)

KOTRA Data UN Data IMF Data
-17.6109%* -18.8829%** -19.5156*

constant
(-2.6030) (-2.8197) (-2.2623)
0.7234%* 0.7744%* 0.7998**

GDP
(3.6808) (3.8478) (3.0754)
) -0.2617 -0.3168 -0.4965*
Japan Sanction
(-1.4169) (-1.5646) (-2.2643)
Third Country Effect

) 1.5450%* 1.4622%%* 1.2670%*

China
(3.4254) (2.9997) (2.7303)
0.7268** 0.6485* 0.4574%

S.Korea
(2.7268) (2.4910) (2.4114)
-1.1041* -1.1965% -1.7799*

Canada
(-2.4187) (-2.4262) (-2.2331)
1.4763* 2.1646** 1.6834%**

Paraguay
(2.1701) (4.3363) (4.3437)
2.3367%* 2.2928%* 1.8110%*

Thailand
(3.3931) (3.3621) (2.6979)
) -0.1152%* -0.1051%** -0.0663*

Time Trend
(-3.4541) (-4.8375) (-2.0649)
R’ 0.8531 0.8401 0.8249
No. of Observation 490 881 866
Note: See description at the end of <Table 5>.
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(Table 7> Expanded Estimation Results — Import (Fixed Effect Model)

KOTRA Data UN Data IMF Data
14.0607** 4.6514 -12.0222
constant
(2.7073) (0.4801) (-1.2621)
-0.1810 0.0668 0.5632*
GDP
(-1.2111) (0.2339) (2.0044)
) -1.0484** -1.0080** -1.4948%**
Japan Sanction
(-5.0167) (-4.0887) (-3.1837)
Third Country Effect
) 0.7880%* 0.7023** 0.2048**
China
(3.9009) (3.4551) (4.6876)
) 1.2069** 3.1061%* 0.7183**
Australia
(5.6998) (2.1105) (4.6045)
) -1.3393** -1.0777* -1.7995%**
Austria
(-3.4486) (-2.4826) (-3.3340)
1.3594* -0.8224* -1.0400**
Kenya
(2.4892) (-2.0050) (-3.0447)
) 1.8698%** 1.8794%*%* 1.8268%*%*
Slovenia
(2.7396) (2.7308) (3.2738)
2.3111%* 2.2853** 1.8811%*
Sweden
(7.8186) (6.6554) (6.6105)
) ) -3.8551%* -3.9356%** -3.5346%**
United Kingdom
(-18.0019) (-19.1260) (-5.2174)
) 0.0345 0.0126 0.0415
Time Trend
(1.1171) (0.3432) (0.9855)
R’ 0.8869 0.8445 0.8654
No. of Observation 439 650 648
Note: See description at the end of <Table 5>.
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(Table 8> Third Country Effect of ROK(IMF Data, Fixed Effect Model)

A. DPRK Export

DATALI DATA2 DATA3
-19.5156* -19.5149%* -19.0817*
constant (-2.2623) (-2.2622) (-2.1852)
GDP 0.7998** 0.7998** 0.7865%*
(3.0765) (3.0764) (2.9880)
Japan Sanction -0.4965% -0.4965% -0.5045%
(-2.2643) (-2.2642) (-2.2994)
Third Country Effect
China 1.2670%* 1.2670%* 1.2657%*
(2.7303) (2.7303) (2.7364)
S.Korea 0.4574* 0.4571* 0.5055%
(2.4114) (2.4184) (2.3437)
Time Trend -0.0663* -0.0663* -0.0638*
(-2.0649) (-2.0650) (-1.9214)
R’ 0.8249 0.8249 0.8219
No. of Observation 866
B. DPRK Import
DATAI DATA2 DATA3
constant 4.6514 4.7149 4.6706
(0.4801) (0.4833) (0.4757)
GDP 0.0668 0.0646 0.0654
(0.2339) (0.2246) (0.2260)
Japan Sanction -1.0080%** -1.0039%* -0.9985%*
(-4.0887) (-4.0694) (-4.0583)
Third Country Effect
China 0.7023** 0.7075** 0.7125%*
(3.4551) (3.4794) (3.4791)
S.Korea 0.5908* 0.2096 0.0920
(2.0806) (1.1322) (0.2302)
Time Trend 0.0126 0.0119 0.0106
(0.3432) (0.3184) (0.2797)
R 0.8445 0.8418 0.8387
No. of Observation 650

Note: This table reports panel regression estimates of equation (2) in the main text, using DPRK trade statistics
provided by IMF. For inter-Korean trade, however, three different set of statistics are employed: 1)
general commercial trade only (DATAIL), 2) general commercial trade plus processing-on-commission
trade (DATA2), 3) general commercial trade, processing-on-commission trade plus non-commercial trade
(DATA 3). The regression include all DPRK trading partners for the third country effect dummy
variables. But this table reports only the coefficients of ROK and China. * and ** denote statistical
significance at the 90 and 99 percent level, respectively. T-values are reported in parentheses. And all

standard errors are calculated as being robust to heteroskedasticity and serial correlation.
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(Table 9> DPRK's Trade Partners Included for the Reconstruction of Data

Austria Czech Rep. Italy Russian
Belarus Denmark Japan Singapore
Belgium Finland S.Korea Slovakia
Brazil France Lithuania Slovenia
Bulgaria Germany Madagascar Spain
Canada Greece Malaysia Sweden
Chile Hong Kong Mauritius Switzerland
China Hungary Netherlands Thailand
Costa rica India Poland United Kingdom
Cotedivoire Ireland Romania Uruguay
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(Table 10> Basic Estimation Results — DPRK Export (Reconstructed Data)

Estimation 1 Estimation 2
(including year dummies) (excluding year dummies)
Rand Rand
OLS MM Fixed Effect| OLS AOOM Fixed Effect
Effect Effect
0.6867 -0.3881 -3.1354 0.8144 0.7081 3.3973
constant
(0.2679) (-0.0511) (-0.2223) (0.3299) (0.1037) (0.2430)
GDP 0.6298%** 0.6492%* 0.4924 0.6278%* 0.6225%* 0.3054
(8.3111) (2.7282) (1.2069) (8.5079) (2.8880) (0.7533)
) -0.9863** | -0.9344** -0.9873** | -0.9465%*
distance
(-20.5987) | (-5.6138) (-20.3600) | (-5.3791)
) 1.4536** 1.4450 1.4602%* 1.5064
Ethnic Koreans
(4.3266) (1.3100) (4.4995) (1.4457)

-0.5939* | -0.5487** | -0.5874** -0.6093* | -0.5848%* -0.6609*

Japan Sanction
(-2.2530) | (-2.9093) (-2.8345) (-2.3744) (-3.0344) (-2.5027)

) -0.0085 -0.0097 -0.0005 -0.0315 -0.0376 -0.0035
Time Trend
(-0.1391) | (-0.1605) | (-0.0059) | (-1.0500) | (-1.1546) | (-0.0498)
year -0.0546 -0.0592 -0.0302
2004
(-02158) | (-0.2166) | (-0.1222)
-0.0048 -0.0712 -0.0350
2005,
(-0.0151) | (-0.1973) | (-0.1141)
-0.3153 -0.3837 -0.3316
2006
(-0.8293) | (-0.8763) | (-0.9100)
R’ 0.4659 0.4652 0.7711 0.4649 0.4644 0.7702
No. of 362 362
Observation

Note: This table reports panel regression estimates of equation (1) in the main text using the reconstructed
DPRK trade statistics. * and ** denote statistical significance at the 90 and 99 percent level, respectively.
T-values are reported in parentheses. And all standard errors are calculated as being robust to
heteroskedasticity and serial correlation.
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(Table 11> Expanded Estimation Results — DPRK Export (Reconstructed Data)

Estimation 1

(including year dummies)

Estimation 2

(excluding year dummies)

Random Effect Fixed Effect Random Effect Fixed Effect
onstant 20,0167 27579 1413 83985
(0.0023) (0.2760) (0.1763) (0.4439)
GOP 0.6394%* 0.2647 0.6114%* 0.1604
(2.8357) (0.5301) (2.9493) (0.2929)
. -0.0448%% 0.9601%
distance (-5.9739) (-5.7187)
. 15014 1.5630
Ethnic Koreans (14795 (15566)
Japan Sanction -0.6182%* -0.6837* -0.6099%* -0.7053*
(:2.8606) (-3.2054) (-2.8415) (-2.4910)
Third Country Effect
SK » 0.5552% 0.5353* 0.5663* 0.5561%
-eorea (2.4937) (1.7527) (23778) (2.3993)
Hon Kon -1.5160%* _1.8524%% 15221%% C1.8741%%
g fong (:3.7002) (-5.0288) (:3.2178) (:3.6739)
France 0.9253* 0.9431* 0.9503* 0.9536*
(2.3233) (2.2540 (2.2526) (2.2261)
Poland 1.5175%* 1.5479* 1.5348%+ 1.5675*
(3.0690) (22131) (3.4098) (2.4328)
Thailend 1.5929%* 13061 1.5965%* 1.4063%*
(3.9827) (3.2041) (4.1886) (3.7187)
Austria -1.0549%* -1.0533%* -1.0392% -1.0442%
(-2.8168) (-2.6204) (-2.4929) (-2.3848)
Bulgaria 14537+ 1.4999* [.4633%* 1.5387*
(2.7581) (1.6808) (3.1095) (1.7946)
Canada 24516 -1.9227%* 2.4076%* -1.9048%*
(-:3.5363) (-3.0985) (-3.4669) (-2.8945)
Chile -1.8170%* -1.9716%* -1.8089%* -1.9505%*
(-3.9056) (-3.7830) (-3.8304) (-4.0149)
Czech Rep 1.7979%* 2.0393* 1.8216%* 2.0747*
: (2.8873) 24313 (3.1232) (2.5828)
Tl 1.2642% -1.2060* -1.2384% -1.1958%
Y (-2.2508) (-2.3123) (-2.1274) (-2.2356)
Lithuania 2.1146%* 17147% -2.0907%* 1.6709%
(:3.6373) (-1.9440) (-4,0380) (-1.9414)
Mauritius 14521%* 13574% 144727 13612*
(2.6764) (2.0340) (2.9626) (2.2203)
Sweden 14173* -13851*
(-1.8147) (-1.6643)
*
United Kingdom (0197463;2)
Time Trend -0.0091 0.0129 -0.0311 0.0141
(1998~2006) (-0.1540) (0.1485) (-1.0203) (0.1826)
year 0.0265 0.0230
2004 (0.0920) (0.0819)
-0.0079 0.0633
2005 (-0.0214) (02054)
03188 -0.2100
2006 (-0.7164) (-0.5966)
R’ 0.2695 0.7942 0.2589 0.7935
No. of Observation 360 360 360 360

Note: This table reports panel regression estimates of equation (2) in the main text using the reconstructed
DPRK trade statistics. * and ** denote statistical significance at the 90 and 99 percent level, respectively.
T-values are reported in parentheses. And all standard errors are calculated as being robust to
heteroskedasticity and serial correlation.
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{Table 12> Estimated Impact of Japan’s Sanction on DPRK Export
(Unit: thousand US dollar)

2004 2005 2006 Impact of Sanction
Export | Export Export | Export Export | Export
without | under without | under without | under Annual
sanction | sanction (A) - (B) sanction | sanction (A) - (B) sanction | sanction (A) - (B) Total Avera
ge
(A) (B) (A) (B) (A) (B)

Japan | 239,445 | 129,043 | 110,402 | 251,115 | 135,332 | 115,782 | 184,130 | 99,232 | 84,898 | 311,082 | 103,694
S.Korea | 93,618 | 163,112 | -69,494 | 108,950 | 189,826 | -80,876 | 88,201 |153,674 | -65,473 | -215,843 | -71,948
Austria | 1,619 564 1,056 | 1,755 611 1,144 | 1,370 | 477 893 3,093 1,031
Bulgaria| 334 1,430 | -1,096 | 376 1,609 | -1,233 | 312 1,333 | -1,022 | -3,350 | -1,117
Canada | 2,787 240 2,546 | 3,208 276 2932 | 2,599 224 | 2375 | 785 | 2,618

Chile 363 59 304 440 71 368 379 62 317 990 330

Czech | 866 5225 | 4360 | 993 5994 | 5002 | 813 4909 | -4,096 | -13,457 | -4,486
France | 5,216 | 13,158 | -7,942 | 5,656 | 14,268 | -8,612 | 4,405 | 11,112 | -6,707 | -23,262 | -7,754

Hong
Kong

Taly | 4,657 | 1316 | 3342 | 5009 | 1415 | 3504 | 3875 | 1,005 | 2,780 | 9,716 | 3239
Lithuania) 352 | 42 | 309 | 405 | 49 | 356 | 334 | 40 | 294 | 959 320
Mauritius| 115 | 489 | -375 | 124 | 529 | 405 | 94 | 400 | -306 | -1,08 | -362

Poland | 1,571 | 7,166 | -5,595 | 1,868 | 8,519 | -6,651 | 1,514 | 6904 | -5390 | -17,636 | -5.879
Sweden | 2,039 | 494 | 1545 | 2,189 | 530 | 1,658 | 1,722 | 417 | 1305 | 4508 | 1503
Thailand| 2,287 | 11,249 | 8,961 | 2,559 | 12,585 |-10,026 | 2,130 | 10,472 | -8343 | 27,330 | -9,110

United
Kingdom
Total | 364,632 |336,568 | 28,063 | 394,857 | 374,856 | 20,001 |299,892 [292,897 | 6,996 | 55,060 | 18,353
Note: The degree of sanction impact (I) on the DPRK export is defined as "I = (DPRK) Estimated Export
Volume without Sanction - Estimated Export Volume under Sanction". Both volumes are calculated on
the basis of the panel regression results reported by <Table 11>. The size of I for DPRK-Japan Trade

refers to the sanction country effect while those for other countries denote the third country effects.

3,911 859 3,052 | 4319 948 3371 | 3,389 744 2,645 | 9,068 3,023

5451 | 2,121 | 3330 | 5892 | 2,293 | 3,599 | 4,625 | 1,800 | 2,826 | 9,755 3,252
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{Table 13> Net Effect of Japan’s Sanction on DPRK Export

(Unit: thousand US dollar)

2004 2005 2006 Total Average
Sanction Country Effect 110,402 115,782 84,898 311,082 103,694
Third Country Effect 82,339 95,781 77,902 256,022 85,341
S.Korea 69,494 80,876 65,473 215,843 71,948
Net Effect 28,063 20,001 6,996 55,060 18,353
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