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World Food Perspective and Food Security in Korea
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Dept. of Crop Sci., Kon-Kuk University

ABSTRACT : Food resources have been supplied more and more by crop land
expansion, technological improvement for higher crop yield, establishment of irrigation
system, and input of fertilizers, chemicals and others, to sustain a world population
increase currently about 6 billion. Food demand will be significantly increased in the
21st century due to population increases of 90 million per year and more consumption
of meat with per capita income increase. But food production increase will be limited
by difficulty of crop/irrigation land expansion and small or decreasing effectiveness of
fertilizer use. Development of new techniques for higher yield per ha is only one way
to meet future food demand increase. Optimistic prospect for food demand/supply
balance was reported by FAO until 2010, and IFPRI until 2020. However, Worldwatch
Institute warned world food supply will be less than expected demand by 500 million
tons of cereal grains in 2030. It is necessary to establish a national plan to meet
expected worldwide shortage of food resources in 21 century.

What planning should be under taken to meet the upcoming centry of food
shortage in Korea whose food self-sufficiency rate is only 30%. It is recommended
that @ keep paddy field area as much as 1,100 thousand ha, @ expansion of barley
and wheat cultivation on all paddy area in winter season, @ continue development of
new technology to get international superiority of food resources produced in Korea,
@ expand nationwide the importance of food security under the current financial
crisis encountered in Korea, and for food security in the future unified Korean
peninsula.
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<% 1> Global per caput food supplies for direct human consumption

. All cereals, including milled rice
Calories/day (ke/vear)
61/63 69/71 79/81 88/90 1991 1992 61/63 69/71 79/81 88/90 1991 1992
World 2288 2434 2579 2697 269 2719 139 146 157 164 164 166

Developing countries 1,945 2,122 2327 2474 2511 2542 131 145 161 170 170 173
Sub-Saharan Africa 2120 2138 2120 2,098 2038 2043 120 115 113 114 110 111
Near East/N. Africa 2208 2334 2833 3010 2946 2950 171 183 204 213 207 209
East Asia 1,730 2020 2342 2997 2610 2692 126 161 181 201 202 202
South Asia 1974 2041 2090 2215 2259 2338 139 148 153 1% 156 164
Latin America/Caribbean 2,364 2503 2694 2,689 2749 2747 115 119 128 129 132 133

Developed countrie 3032 3195 3287 3404 3297 3304 157 149 145 146 146 146

Western Europe 3077 3227 3355 3468 3466 3470 143 136 13H 135 131 131
Eastern Europe 3137 3200 3437 338 3060 3066 210 203 191 182 174 175
N. America 3054 323 3330 3604 3635 3670 100 98 106 124 128 129
Others 2610 2782 2849 3014 3060 3066 158 152 151 153 147 142

* Source * World Agriculture: Tomorrow 2010 - An FAO Study(1995)
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<3} 2> Global per caput production trends of cereals, sea food and meat during 1950-1993

Increased Decreased
Food . .
Period Percent Period Percent
Cereals 1950 - 84 +40 1984 - 93 -12
Sea food 1950 - 88 +126 1988 ~ 93 -9
Meat 1950 - 72 +36 1972 ~ 93 -13

* Source : Full House(Korean edition, 1994), Worldwatch Institute
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<X 3> Global cereal production, consumption and stocks during 1990s

World 1993/94 1994/95 1995/96 1996/97 1997/98"
————— million ton -----
Production 1,729 1,782 1,728 1,877 1,869
Consumption 1,764 1,801 1,796 1,847 1,867
Stock 345 318 258 282 280
Stock/Consumption, % 191 177 14.0 15.1 149

* Source : FAO, Food Outlook (July/Aug./Sep., 1997)
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<% 4> Cereal supply and demand projection in 2000s
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Developed countries

Developing countries

World total

Institute Prod.(A) Cons.(B) A-B  Prod.(C) Cons.(D) C-D Prod.  Cons.
——————— million tons -------
Check(1992) 858 767 9 308 989 - 90 1,756 1,756
FAO (2010) 1,028 866 162 1,318 1,480 -162 2,346 2,346
World Bank
(2010) 1,045 829 210 1,261 1,459 -210 2,305 2,289
IFPRI*(2010) 1,159 980 179 1,211 1,390 -179 2,370 2,370
Worldwatch
Ins.(2030) no data no data 2,149 2,675
USDA(2005) no data no data 2,121 2,105
Japan MAF® 1,057 924 134 1,331 1465  -134 2388 2388
(2010)° 1,059 856 203 1,141 1,349 -208 2,200 2,205
Korea SERI 1,219 962 257 1,573 1,830 -257 2,792 2,792
(2010)° 1,175 953 222 1,524 1,746 -222 2,699 2,699
"1149 830 266 1,382 1,648 -266 2.528 2.528

* International Food Policy Research Institute,
4 Projection using past trends by Samsung Economy Research Institute,

! Projection with unit area crop vield decrease by 1/2

* Source :

" Projection using past trends, ¢
¢ Projection with GDP decrease by 1/2
Tough Choices(Korean edition, 1997}

Projection with worse condition
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<¥E 5> Factors affecting on world food situation in future

Factors FAO IFPRI Worldwatch Inst.
Population increase slow slow slow
Crop yield growth more increase slow below demand need
Crop land increase 90 m. ha (2010) 39 m. ha (2020) 10 m. ha (2030)
Irrigation land increase small small no
Non-agricultural land use increase increase more increase
Soil degradation continue continue continue
Fertilizer & pesticide use increase increase increase slowly
Climate variation severe more severe more severe
Global greenhouse effect positive uncertain uncertain
New technology effect uncertain® positive uncertain

? when more capital input needed is not satisfied.

T REHE L o) opd wEA Fod vwEe Fe
g majol ahe AATe A2 Folg A FA AY F HBAA Ao 2
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ZFZJAE 'OEUFEE haB FEFTHF S7180] HAZ PSS <H A &
% it
<% 6> Changes of crop yield per unit area in USA and China since 1950
Year Yield, MT/ha Growth % Year Yield, MT/ha Growth %
10-year 1-year Period  1-year
————— USA ————- -~-—-- China ~----
1950 165 1950 1.04
1960 2.40 +45 +3.8 1977 2.11 +103° +2.7
1970 343 +43 +36 1984 341 +62° +7.1
1980 413 +20 +19 1996 4.06 +19° +16
1990 456 +10 +1.0

3 97-year, ° 7-year, © 12-year, * Source : Tough Choices (Korean edition, 1977)

ok obet A Ukt L oAV FE FEsteE AT &F0d, BFAA AL
el BE 4, AT 293 d4d 0E& IAHA o] Fu Y, AFA TolA e
T 983 TR 4% T ¥ I T EXYEE FHE JAste @4 AA
oA uetvm ok AAHeR 119 #AMHEATN FEFFEH0] Ea FHE

x F
SFE A2 A AE<aY LA FFEL U= AFFR] oA HHE A

FERTILIZER

02

CROP AREA
* 01

o

1980 1980 1970 190 1980 2000

<219 4> Changes of crop land area per caput and
fertilizer input per ha
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<¥ 7> Rice area(10° ™), yield(t ha™). and total production(10° ton rough rice) in
1991 and estimape for all Asia in 2025

. 1991 2025
Rice
Average . Average .
system Area . Production Area . Production
yield yield
Irrigated 739 4.89 361.6 739 8.00 591.9
Rainfed lowland  38.7 2.30 89.2 38.7 3.50 1355
Upland 105 1.07 11.2 105 1.07 11.2
Deepwater 10.0 1.53 153 10.0 1.53 153
Total 133.3 3.58 477.3 133.3 5.66 753.9

* Estimation under assumption with no increase of planting area. * source : Cassman and Pingalli (1995)

o5 of A tistell A 201009 AA & FHEd et A mbe) ojsh 2010 9
AR FE Fua] 7|FOoR 435U NE, FANFLE 436UWNE, v FL 21UdE, 22
il

Amere saMmEo] B Aolat: FPULICE 8>, 96 A 20103 Ato] & Au|Le
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ST7HE o] oFEo] F Aabde] AnFS o 20 Aoy wEA A HuFS
WRES FXF ol ol AL 45UEe AA & 2w Esoh. 22l '98/99
G & Aol AMY Huxzb @ Aolgtd Fdx9 dFE F3Y giEFF, vF
P2 oldued 7HE, dF G AuHA A Fo ostd FHFFE GF
z

dstn glol Zlgelde Gl mE $HF Fat dYud YA FAE ZEne
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%
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R Z TGFL '96d 9 1I8UTEAA dFT L1I%A F7hste] 20108 219w
B ol RAH FPFol o 90%E AA L FHITU AEYI A& wdFY 13%
Axo 3 Ro=2 4", 201099 % FEFe A7t & FQ FE&L €I,
WEY, Adx Fo)il Fo FYP=L ARl Bkl EUs7Ziz E Aoln, SHE
AT B FQ FEFLS ZF, VT, g olell YT A&, =, tiwto] F
Aolth. xL AXYUF &AL FEFY ZolAw AY7t 2& u Bol] FYsjot ==
AAMores & $£U4F0] & Aok ¥4k Ay 25 29 IAZA L ‘98-2010¢
712kell B 438-5022 %, 1¥il wFA AEYF B FL V)E el 430-4708 8 =

<3 8> World rice supply, demand and export price projection

Unit  1995/1997 1998/2000 2001/2003 2004/2006 2007/2009 2010

Area harvested m. ha 148.7 149.8 1505 150.9 151.3 1516
Grain yield t/ha 2.52 2.61 2.68 2.75 2.82 287
Total production m. ton 3754 3905 403.9 415.3 427.3 4356
Total consumption m. ton 375.2 389.2 403.4 416.2 427.2 435.0

Yearly stock m. ton 50.0 52.9 55.7 54.0 53.3 54.2

Price
Indica, Thailanda $/ton  352.7 3447 350.7 351.3 355.3 359.0
USADb $ /ton  439.7 4427 459.0 469.0 489.0 502.0

¥ TS A n 7. ane— N~ an— 4 s A Pt Al a4 arren N

* best quallty f.o.b. price, No.2, f.o.b. price
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<3 9> Self-sufficiency rate of food and annual per caput consumption and energy
supply in Korea

Self-sufficiency, % Annual per caput
Year Food Crop Total Protein Fat Food crop Energy Cerealb
crop®  except energy supply supply consumption supply energ
supply feed supply kg cal cal
1970 80.4 86.1 85.0 344 88.7 2194 2,370  1,818(77)
1975 73.0 79.1 84.0 87.3 68.6 207.3 2,390  1,801(75)
1980 56.0 69.6 73.6 74.5 70.4 195.1 2,475 1,730(70)
1985 48.4 716 71.4 746 46.9 181.7 2,637  1,798(68)
1990 43.1 70.3 67.2 70.6 395 167.0 2,853  1,697(59)
1992 34.1 60.7 66.5 70.6 395 163.8 2912 1,723(59)
1994 28.0 52.7 60.8 67.8 387 160.9 2,950  1,698(58)
1995 29.1 55.7 60.9 68.8 38.1 160.5 2,980  1,683(56)
1996 26.4 52.4 59.1 66.8 376 160.2 2957  1,658(56)
1997(P) 304 579 - - - 157.8 - -

* Cereals, pulses and tubers, Y Rice, barley, wheat and other cereals,
* () 9% cereal energy to total energy supply, * Source .| MAF and KREI (1998)
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32
o

<E 10> Effect of economic crisis on rice supply and demand in Korea

1998 2004
Scenario A Scenario B Scenario A Scenario B
Planting area (1,000ha) 1,013 1,046 (0.3) 894 970 (85)
Production  (1,000ton) 4,814 4,830 (0.3) 4,445 4,823 (8.5)
Per caput consumption (kg/year) 102 102 (0.O) 88 95 (8.0)
Price (1990 : 100)* 964  112.4(16.6) 84.2 95.0(12.8)

* Scenario A: when economic crisis is not occured., Scenario B: condition under the economic
crisis as present
? Based on ‘90 price as standard and using GNP deflator. *Source @ Lee JH & Kim JH (1998)
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