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Analysis on the Value of Attributes of Agricultural
Products for Chungnam School Food Service:
Focused on Potato, Bean Sprouts and Tomato

Yang, Sung-Bum

The objective of this study is to analyze the value of attributes of agricultural
products in school food service using hedonic price model and choice experiment.
In the case of potatoes, bean sprouts, and tomatoes, environment-friendly agricul-
tural products rather than conventional ones, and domestic price premiums exist
rather than Chungnam. The higher the price, the higher the margin rate. Conven-
tional agricultural products were more profitable than environment-friendly ones,
and domestic products were more profitable than Chungnam. In consumer preferences,
environment-friendly agricultural products are preferred over conventional agricul-
tural products and local products (Chungnam, Cheonan, Asan) rather than domestic
ones. This is the opposite result of the Hedonic price model estimation that
Chungnam has a lower price premium than domestic in the case of origin. This
study is meaningful by analyzing the attribute value of agricultural products used
for school meals in Chungnam and comparing them with the willingness to pay
consumers. With the results of this study, it is necessary that discussions on
supplementing the value of local products used in Chungnam school food service.

Key words : choice experiment, Chungnam school food service, hedonic price
model, value of attributes on agricultural products
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Table 1. Number of students in Chungnam
(Unit: number (%))

Kindergarten |Elementary school | Middle school | High school Total
Cheonan 10,088(39.42) 41,731(34.74) | 19,504(33.90) | 19,319(33.43) 90,642(34.72)
Asan 5,317(20.77) 22,616(18.83) | 10,016(17.41) 8,879(15.36) 46,828(17.94)
Seosan 1,900(7.42) 10,336(8.61) 4,808(8.36) 4,136(7.16) 21,180(8.11)
Dangjin 1,439(5.62) 10,530(8.77) 4,498(7.82) 3,732(6.46) 20,199(7.74)
Nonsan 627(2.45) 5,374(4.47) 2,804(4.87) 4,123(7.13) 12,928(4.95)
Hongseong 1,422(5.56) 5,628(4.69) 2,629(4.57) 2,678(4.63) 12,357(4.73)
Gongju 1,097(4.29) 4,312(3.59) 2,270(3.95) 3,871(6.70) 11,550(4.42)
Boryeong 1,000(3.91) 4,472(3.72) 2,247(3.91) 1,979(3.42) 9,698(3.72)
Yesan 505(1.97) 2,855(2.38) 1,778(3.09) 2,320(4.01) 7,458(2.86)
Gyeryong 704(2.75) 2,949(2.46) 1,902(3.31) 1,352(2.34) 6,907(2.65)
Buyeo 484(1.89) 2,225(1.85) 1,344(2.34) 1,307(2.26) 5,360(2.05)
Taean 345(1.35) 2,285(1.90) 1,246(2.17) 1,239(2.14) 5,115(1.96)
Geumsan 287(1.12) 2,110(1.76) 1,097(1.91) 952(1.65) 4,446(1.70)
Seocheon 192(0.75) 1,735(1.44) 935(1.62) 1,283(2.22) 4,145(1.59)
Cheongyang 187(0.73) 957(0.80) 463(0.80) 621(1.07) 2,228(0.85)
Total 25,594(100.00) | 120,115(100.00) | 57,541(100.00) | 57,791(100.00) | 261,041(100.00)

Note: Chungnam Office of Education (2020)
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23,8240k 1(38.47%), AR 16,8717 ¥(27.24%), F4HE 14,1499 % 1(25.39%),
5 F 2(9.24%)2] =o]th(Table 2). HFANEIS] HF vpzl&-2 <F 9.05%°]H,
(9.75%), ZF2HE(9.73%), 7HE215(9.55%), FAHE(7.30%)2] =olt). o4t agFlA]
o] 717t U] SFH-2 48,1029 7 Yoln, 7}FAE 18,561 T ¥(38.59%), S4HE
L0270 5E 21(27.08%), SAME 12,4117 A4(25.80%), FAHE 4,103 (8.53%)2] <=o]
oRHAIE] 9] ot vl S oF 8.88%°1H, T4HE(9.21%), 7HEAE(9.17%), S4HE(9.12%),
2+ (8 08%)4 Toltt.
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FAALAE S 713 W e 21 T FR7F 497599 4(32.15%) 0.2
M ES Hl%—% AR Yo, 1 oz HUF 3,349 §(21.65%), ANAF 3,0529 %k
AAF 1,1409 7 (7.37%), HAF 79797 A(5.15%), AF 788 Tt A(5.09%)
° %015}(Table 3). oMt A A YAE Y] 713 W AHE S35 F FR/7F 3,771 9
T A(3038%) 02 7MY 2 HlEE AAPom, 1 eo® AR 357597 AU(28.81%),
A F 2,6049 7 A(21.71%), E2ZHF 7159 T 4(5.76%), A7 48597 (3.91%)2] =]t}

Table 2. Use of food in school food service center

(Unit: million Won, %)

Sales (A) Sales cost (B) Margin rate ((A-B)/B)
Processed 23,824(38.47) 21,747(38.29) 9.55
Agricultural 15,472(24.98) 14,419(25.39) 7.30
Cheonan center Fishery 5,761(9.30) 5,249(9.24) 9.75
Livestocks 16,871(27.24) 15,375(27.07) 9.73
Total 61,928(100.00) 56,790(100.00) 9.05
Processed 18,561(38.59) 17,002(38.48) 9.17
Agricultural 12,411(25.80) 11,483(25.99) 8.08
Asan center Fishery 4,103(8.53) 3,757(8.50) 9.21
Livestocks 13,027(27.08) 11,938(27.02) 9.12
Total 48,102(100.00) 44,179(100.00) 8.88

Note: Chungnam Provincial Office (2019)
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Table 3. Sales of agricultural products

Cheonan center Asan center
Sales Percentage Sales Percentage
(million Won) (%) (million Won) (%)
Cereals 4,975 32.15 3,771 30.38
Fruits 3,349 21.65 2,694 21.71
Vegetables 3,052 19.72 3,575 28.81
Leaf vegetables 1,140 7.37 52 0.42
Mushrooms 797 5.15 37 0.30
Potatoes 788 5.09 485 3.91
Western vegetables 501 3.24 19 0.15
Special crops 183 1.18 715 5.76
Others 687 4.44 1,063 8.56
Total 15,472 100.00 12,411 100.00

Note: Chungnam Provincial Office (2019)

Table 4. Sales of tomato, bean sprouts, potato
(Unit: thousand Won)

Cheonan center Asan center
Tomato 52,893 67,995
Bean sprouts 273,982 182,173
Potato 563,873 277,852

Note: Chungnam Provincial Office (2019).

ofe & ATl = EaL HIFo] 2 HLF, AawF, AFE Ak, &4 i Aol
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Table 5. Characteristics of variables in hedonic price model

Variable Characteristic

i Price of ¢ product

Mar; Margin rate of ¢ product

Dummy variable with j attribute of ¢ product
Dj,,- 7+ School food service center (base: Asan), Environmental-friendly certified
(base: conventional), Country-of-Origin (base: domestic excluding Chungnam)

Aay AEHL HEJE 4 (conjoint analysis)®] sht2 o2 £43 M40 =2 74
H 270 o]e] tijks FRA A AAEA, SHATE AAE et F 7P dEsteE A&
AdEA st &850 FF Wstol] g AEYATH S FHs= ol

E£A4EC] FF Wt tigk AEJAFAS FH] AT AdY HdPgHS FETLR
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g (random utility model)S ©]-83}o] th&3} o] HEse 4 Aok SEA 7
F ool B e tigk jRRE e PHELTFE 4 (

i7F AETiRE & Avd W A& F e A&FFolH, ol #F 7He e FA A (deter-
1 e
= T
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,
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ol

1Al &3 (independently and identically distribution)
S, Al 1 Fe =% EXE(Type | extreme value distribution) g wWEtta 7FA3ohd, S8
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(McFadden, 1974).
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Table 6. Attributes and its levels of agricutural products

Attribute Level
GAP ‘Not certified’, ‘Certified’
Environ ‘Conventional’, ‘Pesticide-free’, ‘Organic’
Origin ‘Domestic excluding Chungnam’, ‘Chungnam’, ‘Cheonan’, ‘Asan’

Potato: ‘1,000 Won’, ‘2,000 Won’, ‘3,000 Won’, ‘4,000 Won’
Price Bean sprouts: ‘1,300 Won’, ‘2,000 Won’, ‘2,700 Won’, ‘3,400 Won’
Tomato: ‘3,000 Won’, ‘4,500 Won’, ‘6,000 Won’, ‘7,500 Won’
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Fig. 1. Example of choice experiment.

njFo] EA)gcH(Table 7).
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Table 7. Value of attribute on agricultural products price of school food service

Coefficient (t-value)
Potato Bean sprouts Tomato
Constant 2,258.817(63.352)" 3,302.400(47.932)" | 4,929.479(56.163)"
Center (Asan=0) 1,262.344(37.607)" -52.037(-1.055) 296.436(3.180)"
Environmental (conventional=0) | 1,533.399(51.842)™ 451.924(7.837)" 1,242.822(13.944)"
Country-of-origin | Chungnam | -1,160.287(-38.797)" -369.393(-6.751)" -649.572(-7.589)"
(domestic excluding ”
Chungnam=0) Imported - -803.002(-7.525) -

Note: Single and double asterisks (*, **) denote significance at 5% and 1% level respectively.
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Table 8. Value of attribute on agricultural products margin rate of school food service

Coefficient (t-value)

Potato Bean sprouts Tomato

Constant 9.608(57.943)" 7.276(41.189)" 8.476(29.704)"

Price -0.0001(-1.910) 0.0001(8.064)" 0.0001(1.600)
Center(Asan=0) 0.577(4.471)" 2.190(29.057)" 1.445(10.833)"
Environmental(conventional=0) -0.080(-0.638) -0.559(-6.195)" -0.335(-2.355)"
Country-of-origin Chungnam -0.097(-0.841) -0.662(-7.783)" -0.717(-5.676)"

(domestic excluding
Chungnam=0) Imported - 0.001(0.004) -

Note: Single and double asterisks (*, **) denote significance at 5% and 1% level respectively.
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Table 9. General characteristics of respondents
N (%)
Cheonan Asan Total
Male 30(60.0) 18(36.0) 48(48.0)
Gender
Female 20(40.0) 32(64.0) 52(52.0)
Age 43.84 (S.D.: 3.61) | 43.84 (S.D.: 3.61) | 43.84 (S.D.: 3.61)
Number of children 1.80 (S.D.: 0.50) | 2.00 (S.D.: 0.65) | 1.90 (S.D.: 0.58)
Under 20 million won 0( 0.0) 2( 4.0) 2( 2.0)
20~40 million won 8(16.0) 12(24.0) 20(20.0)
Income 40~60 million won 18(36.0) 18(36.0) 36(36.0)
(/year) 60~80 million won 14(28.0) 8(16.0) 22(22.0)
80~100 million won 6(12.0) 6(12.0) 12(12.0)
Above 100 million won 4( 8.0) 4( 8.0) 8( 8.0)
Member of a consumer’s Yes 6(12.0) 8(16.0) 14(14.0)
cooperative No 44(88.0) 42(84.0) 86(86.0)

Note: S.D. = standard deviation
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Table 10. Estimation result of choice experiment model

Coefficient (t-value)

Potato Bean sprouts Tomato
Constant 0.106(0.185) 0.365(0.676) 2.394(3.937)"
GAP 2.545(12.509)” 2.099(11.856)" 2.453(11.616)"

Environ Pesticide-free 2.037(8.356)" 2.503(10.380)" 2.253(8.582)"
(conventional=0) Organic 2.742(10.228) 2.457(10.088)" 2.724(9.798)"
Country-of-origin Chungnam 1.490(5.043)™ 1.739(6.007)" 1.651(5.177)"

(domestic excluding Cheonan 1.832(7.325)™ 1.697(6.901)" 1.991(7.723)"
Chungnam=0) Asan 1.248(4.655)" 1.514(5.595)" 1.586(5.667)"

Price -0.002(-16.147)" -0.002(-15.282)" -0.001(-16.635)"
Gender -0.059(-0.340) -0.075(-0.461) -0.036(-0.203)
Income -0.002(-0.031) -0.013(-0.186) -0.007(-0.092)

Cooperative

0.039(0.158)

-0.059(-0.255)

0.118(0.468)

Education 0.104(0.542) 0.119(0.660) 0.114(0.581)
Number of children 0.022(0.145) 0.007(0.050) 0.002(0.016)
Log-likelihood -466.791 -523.437 -449.019
LR (p-value) 729.491(0.000) 615.599(0.000) 764.861(0.000)

Note: Single and double asterisks (*, **) denote significance at 5% and 1% level respectively

Table 11. Marginal willingness to pay for attributes of agricultural products

Marginal willingness to pay

Potato Bean Sprouts Tomato
GAP 1,416 1,028 1,843"
Environmental Pesticide-free 1,133" 1,226 1,692"
(conventional=0) Organic 1,525 1,203 2,047
Country-of-origin Chungnam 829" 852" 1,240
(domestic excluding Cheonan 1,019 8317 1,496
Chungnam=0) Asan 694" 742" 1,191

Note: Single and double asterisks (*, **) denote significance at 5% and 1% level respectively.
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