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Agricultural Infrastructure Expansion Plan for North Korea

- Providing for Unification of the Korean Penmsula
— An ‘Economic Feasibility Analysis —
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Soon-Kuk Kwun - Kwansoo Kim - Jeong-Jaec Lee - Je-Myung Lee - ChangKeun Park

Abstract

We propose an, Agricultural Infrastructure Expansion Plan (AIEP) for North Korea following unification
from the standpoint of a united Korea's social stability. We predict the food demand after unification,
according to four different development scenarios based on the AIEP. These scenarios include meetmg a
self-sufficient level in the staple food crop, satisfying long-term food supply and demand for the North
Korean people, achieving a level of North' Korean food consumption comparable to that of South Korea, and
maintaining productivity to stabilize of North Korea's rural society. We present the results of a 'benefit-cost'
analysis in meeting the production targets of predicted food demands after unification from a civil
engineering perspective. We found that the estimated total costs would range from 15.2 to 43.0 billion dollars
depending on the particular AIEP scenario. In our analysis, all of the four scenarios presented above
demonstrated a high degree of economic validity. We conclude that the AIEP is a necessary and
_economically valid project for a united Korea's future because it would forestall the collapse of North Korea's
rural communities, thereby preventing tremendous economic losses upon unification. \

Keywords : Unification, North Korea, Agricultural infrastructure, Economic validity
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Table 1 Development scenarios of Agricultural Infra-
structure Expansion Plan

Scenario Target * Description
Scenario self-sufficen self-sufficiency for the staple
1 Y ltood crop (rice)

satisfy_ing long-term fopd
Isupply demands for the
North Korean people

Scenario long~term
2 food supply

achieving a level of North
Scenario [South Korean |Korean food consumption

3 level comparable to that of South
Korea
Scenario maintaining |maintaining productivity to
4 the rural stabilize North Korea's rural
society society
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Table 2 Summary of food crop demand in the four
scenarios (Unit: 1,000 tons)

Type of 2004
usage /05" | 1 2 3 4
Food use 3959 | 4.175| 4280 4856 | 4.973
Feed use 181 181| 1610] 4872| 181

Seed
requirement

Other uses 762 804 | 1,087 793 951
Total 51321 5390 | 7,207 110,751 | 6,335
Data: 1)FAO/WFP, 2004

Scenario

2301 230 230f 23| 230

$500~$1,000% F&e] 1974~1977d TF(Lee
et al, 2004)9& st} HebsEs] Aol
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s
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Table 3 Yield comparison between South Korea . and
North Korea for major crops

Crop South Korea | North Korea Rate
(tons/ha) (tons/ha) | (NK./SK.)

Paddy” 497 2.34 047

Maize 4,00 3.00 0.75

Potato” 6.10 - 250 041

Data: Kim et al., 2001
Note: 1) Production as milled rice (65% of paddy).
2) Potato production is given in terms of food
crop equivalent:
1 ton of potato=0.25 tons of food crop.

F2E A O S92, ) 3R,
Q) wiEAAAR], T3 ) E7PRPgEiA] 5
of itk $FHTARIE Tl TP F
& Ao A, 7, 2 T Tk
AN P8 o LT T d¥s
T FE Zi—’FZ] a5 l ZZ*% Folof & o
&9 B FdFol U Frel AFsn
1] Tr?‘lﬂfi}ﬁli’ dste] @l vl o] i oR
FoUE o]F /AT £ JUEF ARIE FAUT
BAREAE BrAE sAe =], & - )
TE, FEF du/As] SUEFE Hujetq ¥
A EWJ% ’éP A 7be #Esa, FF
B8RS ke | SRE T Addor &
Aojnt. wiEdAd S FAME e F A ¢
7} HEol He AFel AL, v,
W) & AAlste], 22 FE Ak A
£ Al el FFES RRdtoor & A
oty WrbgrAdE Fa AEARIol i
A, T, 34 5 FARA 2 AdstE Ts o
Aog TR T TS TES Y EEEY
A FET FANANLR &5 %‘YJMI 7143},
el dotgh e gujst FAEI}E WAle}

[

olo} gk,
SAE A WAL 23EE ol
2olAg Aode FHoR ABSA I A

Journal of the Korean Society of Agricultural Engineers, 48 (6), 2006. 11 21



U o) B ¥

FAA EAA Gt -AAY BAE FAoR-

Table 4 Paddy production by the type of irrigation
in North Korea

Type of irrigation Paddy production(%)l_)
Fully irrigated 100.0
Partially irrigated 635
Poorly irrigated 510

Data: FAO/WFP, 1998
Note: 1) Assumption that paddy production of fully
irrigated area is 100%

Table 4 L‘rE}\)_r A7} Zo] BEWN AHL 7]
& BeE vuse] o 50% AFge <
100%9) AAtso] Z718ke Zlog vugw Qo
(FAO/WFP, 1998). '
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1981~89 ZAA AN AAEAAT #46 o5t
H, AR E AT A ALY SR A4
7E B Y 11~15% BT FFEIHL B
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Table 5 Area cultivated by the type of irrigation,
2001 in North Korea

Irrigation pattern Area(%)
Fully irrigated 56
Partially irrigated 26
Poorly irrigated 18

Total 100

Data: FAO/WFP, 2001

Table 6 Area of land consolidation project in North

Korea
. Total pagidy Project Rate of

Province area (ha) | area (ha) |consolidation (%)
Gangwon 34,700 31.360 904
North 101200 | 50,000 494
Pyeongan
South 147200 | 100,000 679
Hwanghae )

Total | 283100 | 181360 | AV | 64l

age

Data: Kim et al., 2002
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YHNRE QAT 199 PArago] fA42 F A% £ ATt E %i{ AA A Fagh ARI
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o, FENALE FHT oA Table 5 ¢ & AP sk, 2 FPAATINAIEY
08 A ALE dehid 23 AL
Table 7 Composition and area of field crops, 2004 in WA 0Z FAFAE oJAFY AFYEzHLS AY
North Korea
— 317 skl Ao s ARIFES Table 8 © Ye}
s mposi- rea 5 AL AAGGE A
Classification tion (%) (1,000 ha) ‘r_t 119]-73 é‘i,4 }Oiaak A ]}i < AEE
A= A NALEES.
Fully irrigated 56.0 326 A2 AR A7 AT Table 9% A,
Partially
e o imigated il M I MeiFTisohy |8 - Holg
WHEANON T Tpoorly imigated | 180 105
Total 100.0 563 1. AQARMH| X
Land Consolidated 64.1 373
an ; }
consolidation” Nonconsolidated 359 210 B o= Bl AlgHE V)24 L AE
Total 1000 | 583 o Slol Ha9l SARPINLE S Aaske
Disaster atea il FA7h etoln, wag 3718, 3719 = W
S ttrid B N L L WPIE BeTE
— , 743 dtell Bdte] AR 71EHEE ARSIt
ouble cropping B 5) . Lople
in upland field 100 E3olA AF-E Aldsitets wFuE A9e X]j
[e]
Note: Including winter wheat and spring barley =4, 7] AR g g @ sdsita 71y

4)

5) Spring potatoes
Data: 1) FAO/WFP, 2001
i 2.3) Kim et al., 2002
45) FAOQ/WFP, 2004.

Table 8 Demand of agricultural infrastructures in
each scenario (Unit: 1,000 ha)

Scenario
1 2 3 4

Project type

Water resources
development

Land consolidation 232 375 334 334

174 422 422 279

Drainage 2] | &
improvement

Upland

infrastructure 0 100 300 50
improvement - :
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Table 9 Estimated crop production after completion of the AIEP

Scenario 1 Scenario 2 Scenario 3 Scenario 4

Crop Area | Yield | Prod. | Area | Yield | Prod. | Area | Yield | Prod. | Area | Yield | Prod.
{1,000 | (tons | (1,000 | (1,000 | (tons | (1,000 | (1,000 | (tons | (1,000 { (1,000 | (ton | (1,000
ha) /ha) | tons) | ha) | /ha) | tons) | ha) | /ha) | tons) | ha) /ha) | tons)
Paddy 593 405 | 2402 593 ¢ 516 | 3060 393 ¢ 517} 2032 593 ¢ 516 | 3,060
Maize 495 400 § 1,980 495 © 410 | 2030 395 1 438 1 1730 495 § 400 {1,980
Potato 89 i 350 312 89 { 539 430 3891 627} 2439 | 891 350 ¢ 312
Other 60 1.99 119 60 | 256 154 60 | 283 170 60 { 199.0 119
Total . 4813 5723 6,371 5471
Wheat 0 250 175 180 | 296 533 180 | 3.03 545 100 | 250 ¢ 250
Barley 32 2.04 63 80 | 216 173 80 i 261 209 62§ 204 1 126
Potato 100 | * 3.00 300 150 | 470 706 150 { 553 830 150 | 300 { 450
Total 540 ' 1411 1,584 ' 826
Household .
gardens 25 2.50 63 251 300 75 25 3.00» 75 25§ 250 63
Total
Production 5415 7,209 8,030 6,360
Import - - 2'7501) _
Total - 5415 7,209 10,780 6.360

Note: Calculations were made using the estimation method of Kwun et al., 2004.
1)Surplus of paddy rice in South Korea, 2004
Data: 1)Korea National Statistical Office (KNSO), http://www.nso.gokr KNSO, 2005

Table 10 Existing costs of infrastructure expansion F UAEE AN B FRE Ao
projects in North and South Korea, 2004 o Hho o e
(Unit: million won/ha) W, 2 R ARIRA ekl we Alle AR

¢ A% Tt ouge AdEz AEsd 24 A

Total | Project cost

Project type cost  |exdlude labor | Z2POT Cost HEE FQ Ay WA dAuHAT ARduES
Water resources | 52.80 52.21 059 wete] FAKIuI S-S A 3]'9&3‘:4 ’\] UeleEs
development (59.33) (52.21) (7.12) 7+ ARQS] AIGH| £ gt M—E]i.,] =gz =
Land zal | a% | 0% Gk Aol Bow G182 HIAT. ALt

consolidation (24.96) (21.96) (2.99)

_ o¥z 7 AQle 7FE 88L Felsd Table
Drainage 3726 36.84 042

improvement (41.86) (36.84) (5.02) 11 o e, ' i
Upland Table 11 ¢ Zo] oJabd E3to] Qe A
-P 2148 | 2124 0.24 _
infrastructure LR 4% us] QM= o 15299 A
et 241 | @120 | (200
. ' o %Isjojok sl Aol F3E 90Ty 5
Data® 1)Rural Research Instrument (RRI), 2004 J2ko L 40= 9
Note: North Korea / {South Korea) Y AFE Ael] A o 40249 A3
| o Basic, ¢ GeB FE| A3E ¥ ¥
9 443 Aae) 4o FirEoR BS
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Table 11 Proposed scales and costs for the AIEP

Scenario 1 Scenario 2 Scenario 3 Scenario 4

Project t Scale | Cost | Scale | Cost | Scale | Cost | Scale | Cost

oct type (1,000 | (billion | (1,000 { (billion | (1,000 | (billion | (1,000 | (billion

ha) won) ha) won) ha) won) ha) won)
Water resources development 174 9,187 422 22282 422 22,282 279 14,731
Land consolidation | 232 5153 375 8,329 334 1 7149 334 7419
Drainage improvement 22 820 182 6,781 182 6,781 82 3,055
Upland infrastructure improvement 0 0 100 2,148 300 6,444 50 1.074

Total 15,160 39,540 42,656 26,279
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Table 12 Benefit from the AIEP.in-each scenario- .. -

(Unit: ‘billion won)

) Scenario
Benefits ,
o 1 2 3 4
Direct benefit 183 429 | 457 334
Indirect benefit 9.243 | 21,143 | 20257 | 15,009
Total 9426 | 21572 | 20.714 | 15343
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Table 13 Economic validity of AIEP in each scenario

* Validity | Planning Scenario
methods | periods 1 2 3 4
Npv? 10 vears | 407 | 846 | 568 | 608

(1000 |20 years| 193 | 379 | 298 | 273
billion won) | 30 years| 7.1 | 104 | 99 | 77

10 years | 500 | 441 | 317 | 465

raBt/i ::2) 20 years | 367 | 3.16 | 260 | 330
30 years | 231 | 178 | 173 | 205
|10 years| 318 | 287 | 235 | 02
IFOE) 20 years | 201 | 183 | 165 | 187

30 years| 142 | 129 | 125 | 131

TS A A A
3

Note: Applying 10% discount rate
1)NPV: Net Present Value
~ 2)B/C ratio: Benefit/Cost ratio
3)IRR: Internal rate of return
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