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Abstract

North-South Korea economic integration is progressing slowly given the sensitive responses
to changes in internal and external conditions. Nevertheless, advanced discussions focusing
on North-South Korean economic cooperation should continue. Given this background,
various studies of the economic effects of economic integration between North and South
Korea have been conducted, but research on agricultural issues has been limited. The
purpose of this study is to analyze the impact of the economic integration of South and
North Korea on the agricultural market. In this study, a simultaneous equation model was
constructed using a growth model. Solow's growth accounting approach is used to construct
a model for estimating the macroeconomic effect of North-South economic integration. Also,
the construction of growth accounting formulas subdivided into South and North Korea as
well as agriculture and non-agricultural fields during the construction of the growth model
is @ major research achievement and differentiates it from previous studies. It is expected
that the results of this study will serve as basic information for preparing policy measures
to promote integration. However, there are many limitations when estimating the economic
effects of North-South agricultural integration and obtaining policy implications given the
insufficient available statistical data on agriculture in North Korea and the lack of related
studies in the agricultural field. Therefore, it should be noted that there is an inherent
problem in that the analysis results vary greatly depending on the assumptions set, as there
is inevitably no choice but to rely on many and strong assumptions.

Key words: agricultural market, economic development cooperation, economic
integration, North Korea, Solow growth model

Introduction

AT ch 0l 20189 68 A1Eol A1 301 3
A 2ado] EoFAL, 20199 2] Aol T2 8152 AR 7Fs S RAIsEo, 7
Wi S 5 ZRAAE A7) Felo] ololA L ek, 4 clel gl ofiz o2
of thui# 1 o171 Wistol] MIZFSHA HFSSHAA FEAAE T ciek 1A B Hei
ARE 2 I}, Tl Bl dEAAE S 918 W ol Al o) 2ojd We
7ol

JA8IE s

¢

n}

L

Korean Journal of Agricultural Science 49(1) March 2022 7

PISSN : 2466-2402
elSSN © 2466-2410



Impact of economic integration between South and North Korea on the agricultural market

N
-

2 AAET] A il o ke 477} WSl gk AAE el A Ee
8] A 28 (Solow growth model), H]-8& #2] 28, CGE (computable general equilibrium)
2 AH8E 4= At Choi®t Kim (2017)2 M4 5o G5t FAEY EatkE 246}

3THA| E47] Aue] 2.2 A3 Im 54(2016)2 'E=- CEPA (Closer Economic

Partnership Arrangement) 4|42 &%t d53 A/ ax}, 4244 g9t +x2s a1}, 34e gaas u

Eo0], Sung QOIS FHEL U Bl Ahgstel Y Eetoxt SR AN EIE QUbrbs Aipd
T ¥(CGEyS 53l LUeFITE Kim 5(2014)¥ Nam 5(2013)= YHHF 23S 55 55U 53t HA8%
£315 BAISIITH Nam S(013)2 A1 DR E 0] 310l thEEUol ok 7A) Wl AZTL, At
SR D Arfe) FE S A

SR YA A E At 5T ZAIF YoM wdR-e] Aol B3 Aol Batol| M 71 Al

3 2o 5 she sdolth 5 Fi2 Bt Aol L3 g -2 Fdotal 7] whioll MAA Q1 BAlEA
ojol 1R RO AT 4 3
o] Fas5t7] wlZel &
7 e s Eoke] 58 27 YHEH,

A

L

S T2 IAE A 27

(5

2 A7 BHL 32 FAEY Bl S Lote] B0l g FAlol nlxt AvkE B4sked k. 7
AETE 5 ATH )5 A O R Lol AT BT, Chofeh Al 0 2 g8 58] AAA e 24 5T
S0 4 9l B YIS AN Bt dE 5B eI WA AN Walol BE FANY &
32 Bk R0 Aol et AN A A BYe) 29 AgRY e BeT 29 AYEY
2 o] Tl W e 2 She W4t e mol uls) Aty 0 2 Ho] B4o] Golgh ol ek 4 HAIA
Aol 12| = QRFE 22t 2Asto] T 4 9, Tk Aluel 2 48 BAE Ahssich AgEl AR BA e
S8 7/ ETHE 3, B AAE T JRE = AAlo] vlA)e dae A ow Brislo] 74 Aljle] wE
e ZAshs AT S, 38 AR S Ao S5 gfsto] ALE Therst 2 7ho] AnAS
o

_EL
d

o
FiF
Y
)
)

B Qi thaw} o] TAHLh 2ol W E, BAAE, AlUE] e Aol tiel Al R 1, 322 wlo] A
ahola} AlLte] @ akiAl 9 Blzhe A8 AA S ohA]at 4ol A= A7 AT} 2 AIAES AIAISHT

Materials and Methods

E2 o] BAjof] AFEH d|o]El= Table 13} Z+Ho], 1990 dEE] 2018 d7FA 0™ 2019FH-E FS 308 7}HA]
T}

< 71 YA & AW, 158 BS Bol 4 2 ATt nleid i 2 71Ee] dAtol A 24
SR E oteu|E(AlEhHE /Y22 ARESHY syntheticHPH O 2 A4S FAdokqlnt. mhetA] Zhzke] ol
W7 Alo] A FE 2 /A E o] SA1A 72 5HA] g3t

=145 (gross national income, GNI)< &7 (www.kosis kr)Oll 4] A|-8-511L )= E-535H HEGNIE AHE-513]
o). EA1% 9] BebeAl= eh=23ollA 4 A2 AREsIl =t ol = AHe o Al2|/d 1} o] &9] B Wi o g
et A3tz BA o] Gt Aleke] Hlurt sk, 2hegoll tigh il glo] EETt Al E gk T A

olitE 24 R 2 o2 A& 4 = dHol

Rl o

Korean Journal of Agricultural Science 49(1) March 2022 78



Impact of economic integration between South and North Korea on the agricultural market

Table 1. Variable explanation & assumptions.

. . South Korea North Korea

Variable Explanation - - etc
Assumption Assumption
gniy GNI KOSIS KOSIS
o Labor parameter 0.67 (non-agri), 0.57 (agri) 0.67
B Capital parameter 0.33 (non-agri), 0.43 (agri) 0.185 Literature review
Y Infrastructure parameter - 0.205 Literature review
TFP;, Total factor productivity Calculation Calculation
labory, Labor UN population statistic” UN population statistic”
KOSIS® FAO'

working labor;, Working labor UN population statistic” UN population statistic”
hy, Employment rate KOSIS KOSIS
capital, Capital KOSIS Literature review
) Depreciation rate 5% 5%
invest;, Capital investment Calculation Calculation
mps Marginal savings rate Literature review 20.0% Literature review
Share C Capital investment ratio 36.0% 36.0% Literature review
infra, Infrastructure - Calculation
allot, Infrastructure investment - Based on literature
Share i Infrastructure investment ratio - 64.0% Literature review

GNI, gross national income.

*KOSIS (2020a, 2020b, 2020c)..

Y FAO Statistical Yearbook 2014 (FAO, 2014).
UN (2020).

52 G55 25 UN9| JIT5A(E], 572+ 2 Y= (world population prospect)S AF-&513)
o} 53], 54T "] A, FAH AR E ARSIl on, 55ke] EAQlE UN 53 Ql+ol| 88% (FAO
statistical yearbook 2014 7]5%; FAO, 2014)5 Z]-8-5}0] ok 15 453t

gete] 22 SRS Sl EA SARBH@ADAEE AL, S3ke] A2 Im (2004)AF-E L
A& 0] &5lo] AIADS A5t ZUAHEL FAO (2014)AH2E 0] &35tk E3], B5to] ZALE ZoA &
A2} QI ERAFS| AR )] -2 Choi®t Kim (2017)A7-2} o] BAY FU5A|e] FuEAite] A& 5
vl ERpet A AL ] F21 0.36 (B AHD) I 0.64 (12 2hE AHE-Sto] 25T

AANEHo] (e, AHE, Qlazehyd 2440] A9, a, B,y = 22 k59 ohetnlE (g5 23), A2 9] 1t
ghojEj (et 173, 53 0.185), Q1= ate] mfatu] g (&3 0.205)5 ARESHRITE o] = 71 AT Choit
Kim (2017)3} 54 At} =5 av= 5AH FUEAL] SUEAkel tish A& F e Faket A a1 9]

2008 H|ES F15to] LRSI, B2} v+ A3 A (Inui and Kwon, 2015)2 2H5HAch

G2 SUEY SRENE 2] AT 712 BEE &9 PR el QmelE Tejat LA B-
o 22t AJ4FsH(infrastructure-augmented Cobb-Douglas production function) = ThH-1} ZHo] A7 stct,

gniy = TFPj;, X Zabor;’it X capital fﬁ X infra Jyﬁ Q)
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R F 2 AP (TEP;) o] AR oF2l AlE &5l AFE3teh
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Kim (2017)2] Aol A X8, 2 ARA o] o= s YA A%
AAE 13%2 £ttt 714519 o 13;] cs= 0|23} YE3ko] 19]
Bol £YohE $EE BYoHE 47 wfetole 2 ¢ 0015, 2

gnlpercapita, Jit—1
gnlpercapiz‘a, JUSAt—1

TFP;

]It: TFP]’Z.Z‘*I X 1+g—CS]Z X (11’1

®

FAH o2 YA FEA ol JFS Bt Choi®t Kim (2017)0]] w2 Eeke] thE Q14 W& (5AF ot
ek FA7E HddiE] 100% S7H winto 535ke] At do] 5% 7= e 7HYskint ot A4

& A Esto] AlEoldg At AT A 7 fske] 2 Aol = 2.5% 7Tk B A
0 = 7Hgsielt). 2 Aol = 7124 o2 7P e A 9 S (g) 1.3%E ARE-SHRIT:

TFPs, = TFPg,_, X

ni o Sy
1+g—cs % (h’l g' percapita, St —1 )] (6)

8N percapita, jUSAL—1

gnipercapita, Nt—1 )
gnipercapiz‘a, JUSAt—1
(laborg _, n; + labory ., ;) — (laborg ., n; 1+ labory g, 1)
(capitalg , n;— T infrag, n;— 1)
(capitalg_, n; +infrag ., 5,) — (capitalg . ;-1 + infmS_,N[,l)>
(capitalg, ;T infrag ., v, y)

+0.025 X

TFPy, = TFPy,_; X |1+ g—cs X (In

7)

population share X < >+ 0.025 X (

population share X (
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AA T YA 712 FA7F o] ol A= 29 9] Q1+ H]Fof H]2sto] AJibg 7id e & o] FofXiThar 7}
Rttt 7124 oz 7P A o] S7HE(g) 13%2]0ll ol FERhe] Aol weh ALt do] F7Hlem
S7RRIHAL 7ottt weba] i HEh7t e oz A EA] ok RS Y ol whet 2 shA| Hstst
Al Uyt ok, A aketa-o] AAHRE] 2 40 Zk(a, B,y AR AR Choit Kim (2017)2} Inui®t Kwon (2015)
of AT+ 2|5 o] &sHATh 3 AT 2f2f ha + B +y)2 1.0622 7Hgsto] ko] 2 poEwo
2 7P o= 0] 4] HlSoll it o] 24 2171 HA| 947 wiioloh

& (labory)= Al(8)2 A1(9)ek 2o, 57 s %l (working labor;)oll 1-8-E(h)= A-&5to] 4okt k57t
SUTE FET BT 15 - 64419 Q1FtolH, Fit 1-§E2 FAIY AABEATLEAR] 1990 - 2019E7HA] A
BE AMEEIg oM, 20200] % 1852 FHEo8 MY S o] &3l0] 60.0%E AFRSIQITE Bt 1882 &
Ao ZAE Z7FEA Q] AR E ARSI, 2M|E HHdsto] 20204 0] & 025%K] HAashs Ao g =A5}

Act.
laborg, = g, X working labors, — laborg _, y, + labory , g (8)
labory, = 2y, X working labory, + labors ., n; — labory - )
A lo] ol A =52 (labor)2) HBHE G R A Be ol Hehabor, )22, Bl et

(labory , )02 ©]55l+= 5ol o|&E5t = 4136}9;1q A[B-g|o] ol A= AEAI] o] Ydto] £34) o] =
HE Bakx|o] Jsho] Ao g2 7hEShar, HAEAIGA BShe] 58S ALSSH= 9 dllg =5 ?FEE'_P
F 5o AR F oA A Q] = AL, FRte] ARk ERlof ZHtE =8 252 AASIITh 3t A olA F
G| ofo] EE|E Yato] el e YAl T o] dEo] BT DR AN T8 Yate] 15
Ho Usk =0l o] HgtE Zelshr| Y=

A2 (capital,)= A1(10)2 A (1)t Zol, 7}7}@}7_} (6 =0.05)2 283 M AR} AF AHEERK(invest,)©]
oz dgsto] Fstrt A FAkinvest) = A(12), A(13)2 Zol, Fd FgAboll FAAE-E (mps = LT
AHE G /= SAPAMA]E) T AR E A ] S (share ¢)2 Z]-8-510] ARESETE SHAIAZE(mps)2 20194 A &S
AHg31e] 20201 0] T 30.0%2 7HEEIAT Hete] B9 Awmet dglo] A ATHChoi and Kim, 2017)]
20.0%5S AH&-5HAT Sk, AR2FAM] F(share )2 A1 THEAIS] FUEEA] 2S5 dulFAer AT
2} H]%91 036 (22 2H2) T} 0.64 (1 Z2h 2 AHE3HSITH

capital y, = (1 —06) X capital y,_, + invest y, (10)
capitalg, = (1 —06) X capitalg, _, + invest, an
1nvest y; = mps X share ¢ X gniy, T invests , y, + mps X share c X wagey _ g (12)
investg, = mps X share c X gnig, _, — investg_, n, — allot g, (13)
infray, = (1—20) X infray,_, + alloty, (14)
allot y, = mps X share i X gniy, |+ alloty, n; +mps X sharei X wagey _, ¢ (15)

Q1elinfra = AT} BU BHTEE 7RI, 142 2], QTR A alloyye] WG W AR A
g5kt A(15)2F o], Qe E 2 allot)= A d F/F4tell A F-E(mps) ) ) ZE}EA ] S (share )= 4§
Sfol AHESISATL, AoIN AT 64%E MBI ARG 945, A(12)9 A(13)00 U investy =
gl A 2510 2 o] 5k 2} Roj| tfat ExFo| o, wage, . o= Batol|A] dako @ o] =8t 1 E2]o] wh o) Zo|c}
o] 2] Uk(mps X share )7} Hebe] AL} Qlmefoll A7} ol 2ol Uk of71H HatollH ke 2 o)
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Integration Preparation Early Mature
stage stage (1Y) stage (2n9) stage (3r9)
Integration SEp iatehiof Free trade Limited common
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market
Integration Coexistence of Intmducl:'on of 'mP|ementat'°E &
implementation plan & market Mmarket RansRonmanet
economy sys economy sys

Fig. 1. Economic integration step.

Aikg F83}0], 720 AYEIAL, 26 U AE FolE FEAYA ARIE 0| 8313} o] % HEto]
ol Zgee] Ui W m ek, AR Ee] A TTARIT FEY ERANRI 0 R & 37 AR

o] ZH|eAlol A AJFEIThD F1AehaL, AR 2k} 2L o] ARglo] © 2 714ttt Heta
71 A1eJo] 2udnieh e o & e A 1w AR Qlxal =xr} Al o & Z7lsle Ao Al &
o] 20j7] 2] ghert, A1
blo] Z7}) &= 7}

2 3
4 glouk, 2o 7Hy o

o
N
n
rr
Y

HIEhAol A CEPAZH 25 9h9t7] wh2ol JEme] 2 AR Ao] Bat
2 5 Alol 7129 37 Algle] TRt FuITAOIA Al 1 2dnte 28 o]
A I o]l 2.2 Alglo] AlYEITh: 71 e B

Z719A1(2031 - 2040y = FE AFFFY 2 S-S TAA| 7 FAE A 32 ASHE A AAA =
o] o]FojRIttal 7Hg sttt wabA] CEPA 19HA| 2 7S 4= ot A7 ollA Z7|A ol 37] Abde] 21
opeh 71 7) wiZell & sxbel] A w2 7F SPE T =, 370 AFdol 2019%F 307 AF 0.2 SH4FSHTE CEPA 1
A= WstHA ARl atol] FFE plx]= e, ARl Bl 1%%] S7Fohs A 22 7Y sto] Z7|HA| niA|
g dE o] ik 4 F7H= AlAF E ol HISH 10% 57Fohe A o= Yehdth S, CEPA T ©A0IA] 1dX}oll=
ot ZF A2 EARe] 5\l el 1% g=Fo] Fatol| FAE = A o= 7Hgsi]int. Qlzet Fxk= CEPAT ©A|9] 11
2ol 3t SOC (social overhead capital) F2F2] 1%7} Hgtol] £2F7} =1L vid 1%4] S71sh= A 0= 7PgsHelrt.
YAk Q 4 S/g3tol| A CEPA A1 & F5 a 90| o] F0]2] A| &5t WA 2 Ak A 23k o] Fo]x]#] &
CEPAZ} AJRHE] 11 FH|THA] Bt 3 o] Sttt A 735 A 02 FH|dA| Kot B2} o 9 AJ4ke 4 o]
&9 27t FdiErhe Ao 7HYsiit) o2t 72 tha A7} EAfRh. 5], CEPAY AFR-F<o]]
ot 7o aat= £29 4 E Yol A= B4 ol SHAI7F 28

5 TA(2041 - 2050 )= T AGHA F-5A o] FAE L FIHE A AA|A o3 F Zgho] o] R0
£ AI7|2 7183t} wheba] CEPA 2©HA| 2 7Hg koL, A|eHa Q1 g4k Ao o5& 71 st A7l &=
ol A 37 Abdo] 21 dntet 71| 7] wizel] /s DAl F sxb AFY - E7F 2R S, 370 Abd o] 30t
4578 AP o= hiksttt. CEPA 2THA| = Y48 4-0] E/d37} o] o] e, ZH2 o] | 2%%] F7Fsto] A4
HASSE F 20% S7FRtet o] 28k 7H4-2 CEPAZ} A|2HE T} Al of] FH|TA| H ot F o] Fjeth= AS 71
St o2 FH|HA ET B2t Sl Y AJAkQ 4 o] 5-o] it St Elth= 21 0 2 7Hg s3It £5] CEPAYH 2t
Aol Wt FAGIH= £2-9 APl A= B0l A7 SA)SICE =5 Algh Q1 Ak A0 AR 2
olF A| 7Hgell wt Agolgt 24 0] 7Hs5tH, duh He- AJAte A7) o] 5-F ZRIA|of] Tt o o] - theF
T Ao E AR HCH Ovh FH|OA Hoh g2 R R B2 W P4 47} o] FH TR 7MY ST Ak . 4 o] &

Korean Journal of Agricultural Science 49(1) March 2022 83



Impact of economic integration between South and North Korea on the agricultural market

7} BE8) ahol] AHe 4 BAIStol e Alutel 2. B4 2akE RigE B S8 Lrehiick

et TEAReL Eok TEAR R 7ol A BAPHEEH2 Choit Kim (2017)2] F8 AFU= S E58E F
A RS FA16E3I, CEPAS APk 4 FAJBHE Im 5(2016)F FALSRIT. & AFolld = FHDA =54t

£ Choi®} Kim (2017)9] EEH - = 2AMY, 7138 TAL S v o 2 713191, 35 F s HRARI 2 714
A A 0] Q7] afl2oll 73 A 2] 10%0] 3G o= &2 7 sHIAT.
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Sho 2 ubA Z2af = 27] 103 2] 44717459k 1,500 0] uhA-S- Uil o] & 3050 ubd 7h= Zlo g A%
SHRltt ol= 7179 B2 et Z2AF B QokARE A F A4 Jet ZEALE {A]- B4R o] F0]7] 7]
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SHA == A& 7Hgaelth i TArd S Eet LEAP B3to 2 7] 140078014 mid 10%4] 5715t
205001l+=4,7607g °] THA 7h= A 0 2 ZHY 51Tt 53 Z2AFe] a2 X 7] 0] 55,0007 AR & v 20%
2 Z7F¥sto] 2050100+= 325 o] TAksH= A 22 7HF5lth. 35 B 5 HAIANG 2 718 3 A 2] 10%
FFO & Iy 05| o] FojXict

Z7|GAl A CEPAZ} A A= HA] F3tollA] §5to 2 227} Z7]0f] 2,000% oA mid 1%4] S7Fet= A2
2 785t Seto|A] Feto® F2aks 270 29k o g ZPgskal thd 194 Sk A= 7HY5kel
t}. o] = 27| CEPA AIA & w o] HAYSHHA 245 1LY 70| F7Fo}7| wZoll & HFo 2 wid 1%4 3715
o] =5 o]Fo] AYet= A0 & 7SIt whaka] 27|GA| nAE e o] 15 o] F s 2719 10%7FF &
7¥sk 710 2 vrebdch

& TAR A CEPAR o] Sdsj7lof upa} i o]5o] o Edsid A= 7Hsto] datox 53t =,
E3to|A FEto = 5 o] Fo] mid 29%4] F7lok= AL & 7HYSIRlT o= 27|9A|19] F olF 2 7
o] zufjo|t}, of 7| A 9t ZEA= F3tol b UKt w5 At 2 53 eFof o] A|Z] o Hitf & 55 22
Az G ot AbQdol| A E 5 At 2 G gl AT whebA Jet 5 A4 = Bitol|A] Geto & nbd
53t i 5 2) ol 4] oA Boto 2 oA Fot e 5 5wl gfo 2 Yepict Bt 2 59 =5 At =
Fatol| A 550 &2 nPHE Eet wE A} S0l Fitol|A Feto 2 npdE St 5 At 45 Wl gro 2 UERdiT
L5 ol FE I7HES Z71TARIA 1%, 5TARNA 2%=2 SHgshe A2 ¢715] BA1Ge] Heold #elS
HHeict o5 o] 5 7Pgo] v Al JFF B4 T E B4 S Bol YERdT.

Table 2. Labor scenario assumption (unit: Thousand).

Sector North Korea from South Korea South Korea from North Korea

Preparation stage Early stage Maturity stage Preparation stage Early stage Maturity stage
Total 9.5 29.6 61.8 334.0 1,212.7 2,689.8
Non-agri 9.0 279 582 311.0 1,119.1 2,448.1
agri 0.5 1.7 3.6 23.0 93.6 2417

= U Exket 55t f £2k2 ZH2F U A FEA A o] RIS ThAL 7151 aL, CEPA T ©HAI9F A8
AbQ A 5t TA| ol A EStol| A B5to 2Rt ARbA 0 2 o] F3tral 7PYSITt o] Eto] Eitol] Fahst of
ot sl Eehe e W =2 AZ 2 I BRF X, 2H i W 5 EAs) 59 AN
SF =AH| g A7 5 £2F fQlo] wWrkal whebstct, whabA] Table 33 Table 424 Zro] AHEEAQ} Q1T

2t F2L2 L 2 A = A sl
FH|GA )| A AHEE Ao} Q1 e} 2} = Choi®t Kim (2017)2] 270 AFY 7125 B2 FH| A g A
It 35 G5 TR A 2= 7S A AdF o] Q17| whEoll 7HA 3 HANd 2AHREAL 120 10%

O O OO

2
N 2
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Table 3. Capital scenario assumption (unit: Trillion won).

Sector Capital Infrastructure
Investment in South Korea Investment in North Korea Investment in North Korea

Preparation stage 02 0.6 0.13

Early stage 0.6 4.6 145

Maturity stage 1.0 13.8 5.17

A=t FEYEEAAY F e PRIk 2 37 AR RS F7 5] mhEl A Rt s 2
ube} SojEich AR E2AIIe B8 U] A RA7t 670] 02 AlAshA 24ttt 59 FR2 Sehec
g BRI W U Ak 7330 9, 85 V) A= 2,0009] 2o 2 2diuitt 59 ke Soech 259
SUAAY S HR U AR 739), 83 U] AR 20021 02 7Py teich

27]9700H CEPA AR Q1% AHE FARE ol 83102 Azl o] Fo| ol ojzicka H4steict
CEPAT B0 1datollis Yot 5 AHEE ko) 51 @ glollA] 19 4-30] Batol £atsl 202 Fhgstelc
The BBl B 1% S715Hs 2102 hgstel 2710 uh gt Aol ot ¥ AR EAe) 53 Bghe]

Table 4. Stage assumption.

Variable Assumptioin Preparation stage Early stage Maturity stage Source
Labor Economic North-South railway and S >N 500 L .
(people) development  road project NS 1400 Project size is increased every two years Choi et al. (2017)
cooperation Kaesong industrial S->N 800 L .
complex project NS 55,000 Project size is increased every two years Choi etal. (2017)
JOil?t farming complex. 5 >N 400 Project size is increased every two years Choi etal. (2017)
project N->S 27,500 ’
CEPA S>N  sat2000 workers (increaseby 1%ecachyear)  Imeetal. (2016)
N-=>S  start2,000 workers (increase by 1% each year) Imetal. (2016)
Factor of g>N Ineeaseby2oeach o 0016
production year
No>g Tneraseby2oeach 1o 2016)
year
Capital Economic North-South railway and S. Korea 0 L .
(hundred development  road project N Korea 67 Project size is increased every two years Choi et al. (2017)
millionwon)  cooperation Kaesong industrial S. Korea 733 L .
complex project N, Korea 2,000 Project size is increased every two years Choi etal. (2017)
Joint farming complex ~ S. Korea 73 L .
project N, Korea 200 Project size is increased every two years Choi etal. (2017)
CEPA S->N Increase by 1% each year Imetal. (2016)
0,
11; aorol >N I‘;{:;S;zﬁ Tm etal. (2016)
Infra Economic North-South railway and S. Korea 11,000 Choi etal. (2017)
(hundred development  road project N.Korea 32,000 Choi et al. (2017)
million won)  cooperation ¢ aeqono industrial S.Korea 26,000 Choi etal. (2017)
complex project N. Korea 0 Choi etal. (2017)
Joint farming complex ~ S. Korea 13,000 Choi etal. (2017)
project N. Korea 0 Choi et al. (2017)
CEPA S>N gf’e;’f; S;‘gl; Imetal. (2016)
Factor of 20% of south
production S-=>N Kofea’s infra Imetal. (2016)

S, South Korea; N, North Korea; CEPA, Closer Economic Partnership Arrangement.
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10% F02 A2 FAP} o] Foj 2| & A0 2 7Pgtt). Qlxe} Bxk= CEPAT @719 113kl 3t soc A
1%7} 535toll £2F7F 5] vid 194 S7Feke 2102 7HYsteict.

&AM A2 EAP7L B Sl 2= A7) 2 EEt F AHEEARY] 513 B gkolAl vl 2% F7Fsh=
710 2 7145IQiT) Qlx el Ex}= CEPA 1 BAloA = 1%4] 276ttt ALt Alol| A= 294 Z7)eh= 2o g
75ttt wekA ol 2719 A2 9l et £AF SV F Hivh "ok s EAll = A2 B el
T2 Rl A BEho 2 ARpAQl o] 5o o] fofz|= A o= ZHA .

Results and Discussion

wjoj A2}l

2 Ao|A] 15T E2 YRS o] 85to] FF 307 Ho] ekl MY A= Table 59 2t} Htel
22 30d FH mid 1.3%4 ZHAAME SR8k 2022192 2,178 Foll A 2050 0= 14729 o7 =
202 At A2 | 2.4%%] Z7Fsko] 2022 610 QoflA 20504 1,185% Yo7 F7)skal,
AE(GND2 B 2.2%% Z7}Fsto] 20221 1,938 YUollA] 2050 3,622% Yo 2 Z71= Htolc),
PHEE =52 o 2.1%% ZF4ske] 20221 213%F HollA 2050 1197 o2 FojEH, HHR
ojd 2.5%%] Z7F5k0] 20221 232 QoA 2050 472 Z7HE Aoz AYE Lt SPRE &
PHE e eHO o] o M FURE A2 F A 0] SV ZHo o A A= ]loh F8
(TFP)2 td 23%4 AF&slil, S PR ZAE(GNDS 2.4%4% Z7Fst0] 20221 352 ol A] 2050
7t Ao &2 Y= Qo
B3ko] =0 30 B mid 0.5%4% 7HASH] 2022182 1,414 ol A 20500l = 12308 HoE =
), A2 oid 1.6%%] S7Fsto] 2022 363 HollA] 2050\ 572 YO & S7F Ao & HYE Ut &
AE(GND2 1 1.3%4% S715F0] 2022 412 QoflA] 2050 59% Qo2 Z7I5ith B3] sHR &
0.4%% 7ZrAsto] 2022 8721 ol A 2050 7797 WO 2 F7keH, A RE A2 | 0.3%4)]
7¥sto] 202218 8% oflA] 2050 92 Yo 2 Z71E Ao g2 MYE et waha] AR (TFP)S mid 1.4%4]
FE0L, YR TLS(GNDS 1.2%%) S7Fsto] 2022 5% ol A] 20501 72 F7Fect.

ot 535ke] FQ AN GA A FHe ST o2 NS AA A £ A F7F H2 dito] 53t
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Table 5. Baseline.

Korea Variable Unit 2022 2030 2040 2050

South Korea Total labor Thousand 21,787.5 20,018.3 17,134.6 14,720.6
Agri-labor Thousand 2,136.5 1,810.2 1,471.6 1,196.3
Working labor Thousand 36,072.0 33,142.8 28,368.6 24,371.9
Capital Trillion won 610.5 7454 946.3 1,185.7
Agri-capital Trillion won 23.1 29.0 373 47.1
TFP % 03 04 0.5 0.6
Agri-TFP % 0.1 0.1 0.2 0.2
GNI Trillion won 1,9384 2,356.1 29138 3,622.8
Agri-GNI Trillion won 35.7 428 53.5 66.8
GNI per capita Ten thousand won 3,778.7 4,606.0 5,852.9 7,736.1

North Korea Labor Thousand 14,148.8 13,797.3 12,759.8 12,305.8
Agri-labor Thousand 8,721.6 8,446.4 8,114.5 7,795.7
Working labor Thousand 18,209.5 18,1192 17,1813 16,990.0
Total capital Trillion won 94.6 96.9 104.0 1155
Capital Trillion won 36.0 413 48.6 571
Agri-capital Trillion won 85 84 8.7 93
Infrastructure Trillion won 587 55.6 554 585
TFP % 0.0 0.0 0.0 0.0
Agri-TFP % 0.0 0.0 0.0 0.0
GNI Trillion won 41.0 459 50.0 59.2
Agri-GNI Trillion won 5.0 54 6.1 7.0
GNI per capita Ten thousand won 157.6 1723 186.3 2227

TFP, total factor productivity; GNI, gross national income.

AEAEO] AQ H|=JRRo] 2L §0002] U(A0.2%) 245, HAREO] AHEE 5002 U(A0.2%)
E} Etol| st AHE AR Jete] 2k2 o] ZhAskA| g Satol|A] Eeto 2 222} npA 0 2 YTt H]E
iEXP 429 37150] o Xt} tA RG-S Foto] FH|EAlA = et TASGN)S AF
A(0.7%) 57}6} A0 2 e, FPFE 5 T7HE Q8] 5UF-E A5(GND)2 AB+ 5,0009]
J( 1%) S7Foh= 2 o2 24 =i

Z7|SA eI g 76‘ ALY THEE A4 0 & AR 3L, CEPA A AR =53t AHE o] Fo] o] & s xict
5] =2 66T 9 T (6.0%) S5 HEURE =52 357 2,300 (36.5%) —"—7}6}h A0 2 Yttt
CEPA H| A2 =59 o]Zo| A|3Ha 0 2 £l A| A Yate] o] 34| Zrlstch 2AHEL 932 (A1.7%)
FA3EAL SRR A2 4349 A(A1.7%) A4St CEPA A Z R Q13 EitollA] E‘r?l_i A Q1 2 o]
O = Qlaf gehe] A2 ZAaZzo] At ks F7HE(6.0%)°] A ZAE(ALT%)ETE 7] o], F35he]
TAS(GND)2 oH3] 25.6% A F716HL, SUFE T4 %O 5% 9 37k
AE 3 A sTA ol ol EHA AlsH T5AIHY &% = LA L5t Ak2o] oS 23St 52 H|
2kl tiH] 1467+ 74 T§(15.3%) 2715, B 7 —Erh:%% 1155+ 87 (146.3%) S 7}Foh= A o2 Yehd
A A SR St ZEA7EERho 20| npo] Ssto] dEAAFR A o] Foi7t A &= HA
So] Z7lsith AHEL 48.7F Y(AT2%) AT SURE 222 1 92 Y(AT7.3%) Ladhe o2 Let
Sk S EA gite] B FASGNDE 9.5% 2(0.5%) T7HHL FURE FASGND) 22.9% A(60.6%)
Z7)ek= 70 2 UePgA|uh ALdA oA J5t 2AE Z7h4= Woldt) o] o] tiH|, Jatol A Bt
O 7 2H2 9] o] 5 o] B & FHNAHA FAS 7ML FEHA = A o2 it 5P 2 TASS AR 9
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5390 152 G5 FA7EH 1} CEPA A AR ZAsHA| T d3tol|A] §3to 2 2p2a) Qlxe) 217 ghit
5] o] Zo XA} B3te] 2L ZUISH) THAE 50| ZhAaZa} x| F7kEo] th2 7| wjfol ZF TARE R
H] 1 A S Table 601141 ©AIE Bl il 7 ThAE 7 gk A AL, 72 (5%)e defste] SAIstt

FH|DAA Bt 2227 G5 Aol TS A wo] Akl thH] 189 5,3001(A2.2%) E0]E+=

20 & UG, SRR 52} £ 47 7300%(A0.9%)0] E0]T= Z 0 & el 222 Hjo| Az}
Q1 ThH] 2 U (8.2%) 22 F7e}l, s A RE AHRE 539 €(9.7%)°] S7Fohe Ao & et B3 Eéto
A Bgtozo] Qlxal Bx2h=32% ¥(9.2%) SV A 02 ettt 5 AANEE S S8 59 224}
7hdeto 2 T8 EHA B3 50| ZHASHA| R Etol| A 55to 2 ExlE = AHEe] F7FEo] o AXHA &
H| S Ao A = B3 i 2AS(GND2 21,72 9(79.9%) 27611, S UR-E ZAE(GND)S 8.8% Y Z715iH)

Z7|GARNA GE FHAIL 7 Es AEH 0 & A 2|1 CEPA A Z 2 Isl| 53 =53t 2H2 o] 5] o< &
Szt H3to] 52 E HHAY F2o] Sofjel AEn o2 Qls) Feto 2 B35t 22t nprio] wolA|H
*1 667+ 990078 (A\8.3%) iﬁ% A0 2 UElon sPRE wEat £ 377 7,800 (A7.5%) Zadhe

O 2 UEHIT} CEPA A 2= Heho 2 BE|9] Z}42 o] F0] o] Fo|2HA] 53] 222 142F H(50.3%) T
7?6}04 FH|THA o] 2p= %ﬂzit} b o) S7teks Ao R YERHD, s URE AT 33X (63.0%) 2=
Z7lshe Aoz Uehgtt B Ul 9lxal Eak= 21.9% Y(64.4%) 715t A o2 ettt deto 2 Bet
TEAPZ} aPAE A 535 Fo] ZhASHA| T Woto R BE] 2pEat Qlet B} F7E} o AR HA Z27|THA|
53 Wi FAEGNDS 562F 2(189.8%) S7t5t0] o] Akl tiy] = vijoll 7M4A] 2713t 2 0 & LpeRytTh
=

PEE ZAE(GN)E 2223 4(626.9%) Z7F5H= 71 0 2 Lebgt)
ASHe TEA1E A o2 A5 gl ol EHA §te] 52t o= OS ZrASHA| R AHE Z7H=
o

ZAEL T %— lot= Ao & Uehgth =52 1467 72007 (A\19.1%) ZASH E35] HURE =52 1295
AH(N\26.6%) LA 202 Lehstth 2H2-2 353 6332 9(108.5%) 5716 E5] sPH-&2 AMRE 72 73
] 21(140.0%) —7}6PE} ke 4 BYotR Rt 2R E| 9 A2 o] 5o TS AAHA 5T 53t Bt T4
E(GNI)2 89.5% 9(263.1%) Z7 151l 5 ARE FAS(GN)E 29.9F (743.8%) T7I5he 2 22 LR

Table 6. Result of economic integration between South and North Korea.

Korea Variable Unit Preparation stage Early stage Maturity stage

South Korea Labor Thousand 1853 669.9 1,467.2
Agri-labor Thousand 458 3523 1,158.3
capital Trillion won -0.8 93 -48.7
Agri-capital Trillion won 0.0 -04 -19
TFP % 0.0 -0.2 -04
Agri-TFP % 0.0 -0.2 -04
GNI Trillion won 10.1 25.6 9.5
Agri-GNI Trillion won 0.5 55 229

North Korea labor Thousand -185.3 -669.9 -1,467.2
Agri-labor Thousand 473 -371.8 -1,291.2
capital Trillion won 2.0 14.2 35.6
Agri-capital Trillion won 0.5 33 7.7
Infrastructure Trillion won 32 219 552
TEP % 529 1074 125.1
Agri-TFP % 260.5 532.6 631.0
GNI Trillion won 217 56.2 89.5
Agri-GNI Trillion won 8.8 222 299

TFP, total factor productivity; GNI, gross national income.
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Table 7. Sensitivity analysis (unit: trillion won).
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Scenario Preparation stage Early stage Maturity stage Total
Scenarios results
South Korea GNI 953 256.1 952 1749
Agri-GNI 5.1 554 2293 114.6
North Korea GNI 204.8 562.3 8952 6539
Agri-GNI 83.6 221.8 299.1 237.7
Shrinking economic development cooperation
South Korea GNI 56.6 109.1 -101.1 24.5
Agri-GNI 33 323 1332 66.8
North Korea GNI 117.6 402.8 692.6 477.8
Agri-GNI 492 157.6 2442 177.6
CEPA, shrinking factor of production
South Korea GNI 953 2813 256.7 248.8
Agri-GNI 5.1 56.4 238.3 1185
North Korea GNI 204.8 560.4 889.3 650.9
Agri-GNI 83.6 2212 295.7 236.1
Shrinking all situations
South Korea GNI 56.6 1337 56.2 96.5
Agri-GNI 33 332 140.6 70.1
North Korea GNI 117.6 401.8 695.7 478.7
Agri-GNI 492 157.6 2442 177.5

CEPA, Closer Economic Partnership Arrangement; GNI, gross national income.
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