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A Spatial Structure of School Meal Foods in Elementary
and Middle Schools in Hwaseong City, Korea
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Abstract : The purpose of this paper in the case of elementary and middle schools in Hwaseong city is that clarify
spatial structure by seasonal changes of supply region of school meal foods and changes in food mileage. This paper
used account registers of school meal foods of the subject schools as data for this analysis. And this paper analyzed
data in March, June, September, and December in order to understand seasonal changes of school meal foods. The
spatial structure of school meal foods in elementary and middle schools in Hwaseong city take four with private
contracts, limited competition, and bidding quotation by suppliers. With the crops in Hwaseong city, they consist
of eco-friendly vegetables in Gyeonggi-do, domestic eco-friendly vegetables and fruits, general vegetables and fruits,
and imported processed foods and agricultural products. In case of food mileage, around Hwaseong city, there are
spatial structure with about 17 ton-km, 26 tonkm, and 11,000 ton-km respectively. The spatial structure of school
meal foods supplies was determined by difference in feed rate of crops, eco-friendly agricultural products, imported

processed foods, and imported agricultural products.
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Figure 1. Supply system of school meals of
Hwaseong and Osan education office
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Table 1. Contract types by each foods supplier of S. elementary school and W. middle school
S. elementary school W. middle school
Enterprise name Contract types Enterprise name Contact types
Agricultural Corporation Clean Paldang Privace Corporation Clean Paldang Private
products contract contract
I;Zfisécc)tcsk Cordyceps Militaris Pork Inc, E(zirrtarffct Cordyceps Militaris Pork Inc, Eszﬁit
Marine Tacjin Fishery Co, Limit N Gyeongin. Pukbu Ma.rine Private
products competition Cooperation Federation contract
L | Voo

Source: Contract status of school meals supplier in Hwaseong and Osan education office, 2010,
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Table 2. Regional distribution in school meals supplier of elementary and middle school in Hwaseong city, 2010

Elementary school Middle school Total
Region Supply % Supply % Supply %
enterprises enterprises enterprises
Jungnang-gu 1 1.9 1 2.1 2 2.0
Seoul Gangseo-gu 1 1.9 1 2.1 2 2,0
Mereoplitan
. Seocho-gu 1 1.9 - - 1 1.0
city
Gangnam-gu 1 1.9 1 2.1 2 2.0
Suwon city 14 26.4 9 19.1 23 23,0
Anyang city 1 1.9 - - 1 1.0
Bucheon city 1 1.9 1 2.1 2 2.0
Gwangmyeong city 1 1.9 1 2.1 2 2.0
Pyeongtack city 3 5.7 4 8.5 7 7.0
Ansan city 1 1.9 1 2.1 2 2.0
Guri city 1 1.9 - - 1 1.0
Osan city 3 5.7 4 8.5 7 7.0
Gyeonggi-do
Siheung city 2 3.8 1 2.1 3 3.0
Hanam city 1 1.9 2 43 3 3.0
Yongin city 3 5.7 5 10.6 8 8.0
Anseong city 1 1.9 1 2.1 2 2.0
Gimpo city 2 3.8 1 2.1 3 3.0
Hwaseong city 13 245 13 27.7 26 26,0
Yeoju county - - 1 2.1 1 1.0
Yeoncheon county 1 1.9 - - 1 1.0
h heong-
Chungcheong Cheonan city 1 1.9 - - 1 1.0
nam-do
Total 53 100.0 47 100.0 100.0 100.0

Source: Contract status of school meals supplier in Hwaseong and Osan education office, 2010,
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571
591
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515
533

June

639
11

670
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March
669
15
712

Table 3. Seasonal feed rate of grains, 2010

Millet
Mix and
nutrition cereals

Total

Rice
Adlay
Corn

Sorghum
Foxtail millet

Barley
Bean

Food name

Gramineae
Cereals

Source: Registers of school meals food of S elementary school and W middle school, 2010,



of olgiek. o3 AR 302,20 2 B A7H
34.7% 714 o] BB, olold A7 BF
A7) 23.5%% A ek, THAFE 1, 148kg O 2 o1
AI7F 15.6%% FEte] 71 WAL, olelA A -

5
F5 AFAY 2ol ool M FFER

fo
of
il
N
18
filo
f
)
ol
N
k1
10
&
o,
o
2

i
o8
N

=l N

AR, AT 2] A=A STt

o r FaFe] A B2 g B, A
7} 960.36kg= Fwto] A=9] 10.4%E 4|8l 7}

@ok=tl, o] 7hHeul A7 82.3%5 8l 7t
2wtk thE o 2= AIFAITE 847.19kg O 2, O]
Zoll= TAFT} 56.1%, AR 37.6%S 22t 5
TR, oJHA= 634.60kg 2 &2 A F7} 49.5%,
HF77E 36.6%%, IFT-E 513.50kg 22 LA 77}

44.2%, 77t 33.4%, QAT 21.4%E, A

N
NN

NN

Figure 2. Composition of supply item in each place-
of-origin of eco-friendly agricultural products of
meals in research subject school, 2010
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A= Al & - Betu SAIE 389 S7HE
Table 4. Feed rates of imported school meal foods by nation, 2010
(Unit: kg)
Nation Agricultural | Marine Processed food ol % Processed foods
products products Single country Over two countries Feed rate

Japan L5 21.8 233 0.6 | China, USA 38.0
North Korea 2.0 92.0 94.0 2.5 | China, Australia 52.0
China 9.0 138.3 577.3 724.6 19.5 | China, USA, Australia 88.5
Hong Kong 46,0 46,0 1.2 | China, USA, Canada 38.0
Thailand 2.0 2.0 0.1 | India, USA 60,2
Vietnam 20.0 39.5 59.5 1.6 | China, India 34.0
Malaysia 03 0.3 0.0 Ezzi’ezriz‘j;d 1.0
Indonesia 2.7 2.7 0.1 | USA, Canada, Australia 5.0
Philippines 5943 21,1 615.4 16,5 | USA, Canada 46,0
India 78.9 78.9 2.1 | USA, Australia 265.3
Israel 27.0 27.0 0.7 | India, Australia 33,1
Netherland 7.0 7.0 0.2
Denmark 17.2 17.2 0.5
Iceland 6.3 6.3 0.2
Ttaly 79.0 79.0 2.1
Russia 388.5 28.0 416,5 11.2
USA 162.9 47.0 946,4 1,156.3 31.0
Canada 11.0 11.0 0.3
Australia 179.1 179.1 48
New Zealand 144.0 31.2 175.2 4.7

Total 912.2 601.6 2,207.5 3,721.3 100.0 Total 661,1

Source: Registers of school meals food of S elementary school and W middle school, 2010,
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Table 5. Feed rate and average supply amount of regional school meals, 2010

Feed rate (kg) % Average supply amount (W) %
Hwaseong city 2,503.0 14.4 4,415,904 6.5
Gyeonggi-do (province) 3,276.4 18.9 11,619,354 17.1
Home country 7,185,8 41,4 27,042,326 39.8
Foreign countries 4,382 4 25.3 24,809,369 36,5
Total 17,347.6 100.0 67,886,953 100.0

Feed rate Supply amount

- Cereal

Environment-friendly green
V vegetables, root vegetables and fruit
A -type vegetables
E Environment-friendly root vegetables,
fruit-type vegetables, fruits, green
A vegetable, and fruit-type vegetables

Processed food and agricultural
products

Environment-friendly green
E vegetables, root vegetables, fungi,
fruits and fruit-type vegetables

Processed food, agricultural products
and aquatic products

Gyeonggi-do
(province)
Home
country

Foreign
countries

Figure 4. Spatial structure of school meals food of
subject schools in Hwaseong city
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Table 6. Seasonal change in food mileage of general school meal foods, 2010

Month March June September December Total
Source of supply (kg - km) (kg  km) (kg + km) (kg * km) (kg - km)
Seoul metropolitan city 16,9 16.9
Goyang city 5,498.7 5,498.7
) Namyangju city 635.1 196.0 235.2 2352 1,301.5
Gyeonggi-do T
Gwangju city 62.1 807.2 869.3
Yeoju county 29.5 5,895.5 5,925.0
Chuncheon city 1,515.1 1,515.1
Taebeck city 156.2 156.2
Gangwon-do | Hongcheon county 3,704.5 3,704.5
Hoengseong county 6437 6437
Jeongseon county 16,326.6 16,326.6
ijlir:iicheong— Cheongwon county 1,413.2 353.3 1,766.5
Boryeong city 764,1 764.1
Seosan city 4822 403.2 4822 403,2 1,770.8
Nonsan city 618.6 13,491.1 1,499.0 14,990, 1
Sj;icigeong_ Geumsan county 1,221.4 1,221.4
Buyeo county 4,457.7 11,8871 16,344.8
Seocheon county 47.0 31.3 78.3
Hongseong county 1,140.4 53.4 1,001.6
Wanju county 24,7675 24.767.5
Sunchang county 1,318.3 1,318.3
Jeollabuk-do
Gochang county 7242 24,1411 24,865.3
Buan county 1,464.2 1,464.2
Kwangyang city 1,896.7 2,528.9 4,425.6
Damyang county 10,279.6 10,279.6
Jangheung county 3672.3 3,672.3
Jeollanam-do
Yeongam county 655.3 655.3
Yeonggwang county 1,315.1 1,315.1
Wando county 12,150.4 12,938.4 15,094.8 16,338.8 56,522.4
Yeongyang county 1,582.8 2,800.4 2,800.4 2,983.1 10,166.7
EZEf)dILgsang_ Cheongdo county 8,121.7 5,310.3 6,872.2 20,304.2
Seongju county 30,2495 30,249.5
Szrf:zgsang_ Geochang county 13,478.4 13,478.4
Jeju-do Jeju city 9,895.7 43,182.1 53,077.8
Total 78,840.3 124,788.4 34,077.7 88,611.5 331,268.1
Average 4,380.0 7.799.3 2,621.4 7.384.3 9,464.8
Standard deviation 6,315.7 9,535.4 4,226.3 12,512.4
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Figure 5. Changes in regional and seasonal food
mileage composition of school meal foods of eco-
friendly agricultural products, 2010
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Table 7. Food mileage of imported school meal foods, 2010

Food mileage (kg km)
Nation
March June September December Total %
Japan 1,071.4 2,142.8 214,727.5 35,998 4 253,940,1 0.6
North Korea 250.2 16,728.0 5,897.7 10,723.1 33,599.0 0.1
China 324,451.9 305,566.8 5,897.7 35,998 4 671,914.8 1.6
Hong Kong 58,503.9 58,503.9 50,146.2 167,154.0 0.4
Thailand 6,893.1 3,446,6 3,446.6 13,786.3 0.0
Vietnam 53,301.5 27,919.8 300,011.2 381,232.5 0.9
Malaysia 854.0 1,707.0 2,561.0 0.0
Indonesia 26,467.1 26,467.1 0.1
Philippines 563,504.3 628,598.8 830,683.1 966,701.4 2,989,487.6 6.9
India 354,308,3 592,250,7 217,969.1 277,888.9 1,442,417.0 33
Israel 403,182.3 403,182.3 0.9
Netherlands 4,920.4 36,082.9 82,006.6 123,009.9 0.3
Denmark 252,892.1 252,892.1 0.6
Iceland 97,751.2 97.751.2 0.2
Italia 398,520.8 381,915.7 116,235.2 780,436.5 1,677,108.2 3.9
Russia 2,594,066.8 1,664,118.3 1,443,867.4 715,815.6 6,417,868.1 14.9
USA 5,455,874.0 3,493,706.0 3,642,718.7 3,824,101.2 | 16,416,399.9 38.0
Canada 305,563.9 91,474.5 642,268.0 1,039,306.4 2.4
Australia 210,416,8 2,154,044.9 2,506,298.3 2,618,520.6 7.489,280.6 17.4
Nea Zealand 315,438.2 2,504,950.4 185,551.9 235,650.9 3,241,591 4 7.5
Total 10,334,628.5 12,248,817.4 9,343,687.7 11,213,815.9 43,140,949.5 100.0
Table 8. Seasonal food mileage classification of imported school meal foods, 2010
con- km Month March June September December
Underto | J2pan Northorea oy Thailand B Ve 5| Thailand, Malaysia
10100 | HongKong, Viemam | 0t e | Tntonesa
China, Vietnam, Philip-
100~1000 | ndia. i, vt | ndin T econd, | 7% Chima. Piip- | s B e
New Zealand Canada pines, Iralia, Canada Italia, Russia, Canada,
New Zealand
Over 1,000 USA, Russia I%Iiiii;elajljfé Australia, ﬁ:ssm' USA, Austra- USA, Australia
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Table 9. Seasonal average food mileage of school meal foods, 2010

Az 230l

30| Zoinx

OH
Of!

March September December | Annual average
Number of city and
General | county 17 16 13 12 33
school meal :
foods Average mileages 43800 77993 2.6214 73843 10,0384
(ton-km)
Number of city and
Eco-friendly county 44 45 41 38 81
agricultural .
foods Number of city and 11.8251 9.7764 10,3208 12,0448 23,1051
county (ton-km)
Imported Number of nation 13 15 15 18 20
School meal .
foods g:ifz)m‘leag“ 10,334,628 | 12,248817 | 9,343,687 11,213,815 10,785,225
Table 10. Average food mileage of regional school meal foods
Food mileage (ton* km)
Total Average Total Average
Hwaseongcity | Cereal 0 0 0 0
General school meal foods 13,5945 3.398625
Gyeonggi-do 197.637 16.46975
Eco-friendly agricultural foods 184.0425 15.336875
General school meal foods 317.6736 10,954262
Domestic 2,005,147 25707012
Eco-friendly agricultural foods 1,687.4734 24.456136
Foreign Imported foods 43,140,949 10,785,225 43,140,949 10,785,225
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