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Abstract In this study, we analyze consumer preferences based on the agricultural box scheme attributes, and make
a suggestion for business revival. We estimate the marginal willingness to pay (MWTP) for box scheme attributes
using a choice experiment. Attributes include the bundle method, the delivery method, and price. To select an efficient
model for statistical analysis, we evaluate the conditional logit model, heteroscedastic extreme value model(HEV
model), multinomial probit model, and mixed logit model under different assumptions. The results of these four
models show that the bundle method, the delivery method, and price are statistically significant in explaining the
probability of participation in a box scheme. The results of likelihood ratio tests show that the heteroscedastic extreme
value model is the most appropriate for our survey data. The results also indicate that MWTP for a change from
fixed type to selection type is KRW 7,096.6. MWTP for a change from parcel service to direct delivery and
cold-chain delivery are KRW 3,497.5 and KRW 7,532.7, respectively. The results of this study may contribute to the
government's local food policies.

Keywords : Box Scheme, Choice Experiments, HEV model, Independence of Irrelevant Alternatives, Willingness to Pay
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%(conditional logit model; CL)¢] ©]-&#TH22-24]. &
AR2AREL Qxdo] &Y Z(independent)o] il U
|4 (identical)$1 A1 E] =3+ EE(Type I Extreme
Value Distribution)Z W&t 714 & 74g-ol0, o}

o] A@)sh 2ol vEkd % glrh2s)

p exp(p V)
ij K )
EeXp(qu)
k=1
A7)l A pi= 2 =R (scale parameter)©]™, AR S

2 19| aoa g

a2y 2AREARYLS 9] QA tigk 7Hg o
22 -rJJrEL tiete 25 € %34(independence of
irrelevant alternatives; IIA)Ol = - A3 Ak A
YL 9lth25]. ol& 543 ik gEo] &
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Sela B TeEE SR Rele) S0 AR APeE n4Y FenE 9 48 JlFow FEe, |
& WA, S, 7V 5 30 Table 29} o] 84 89 25000908 A AR el FakE
shrk Felu] e 918 Feln] SACHERS B, g
FEEE HAY L 3P MY 2vwAR A, P FES o 2ol TR AERS
TR 1P LS FAE Fer|e S AnAr B AR AAske 2AY, AnAE dEEe
Adesks Aol ohve} AxArE AAste WAloltk 4 dEFEow T aklaL, wiE A g, 2 e,
HEHE 20T 222 FERSS A F de d FEARE IS R el o, 7HA L 25,000
2o}, o]e} 2H2 el AL Aulgel ek Anjxk 9, 27,5009, 30,0009, 32,5009, 35,0009 & A5}
59 AsE 34 4 vk wis w2 g, s o
&, FEAR(S IS 3dAZ HEekgiTh Table 13 22 FAHE Foju]e] £43 & o
o APMEE & FA I HAon] FEARS st ZrHdE e SHAIA o] HA4ES AW
AAEe g FA0]7] wite] thE 402 R FAE FEue gioks A SHEHAIA Al FF
T ok e @A) AWl izt FEAQ AF o] oijkS AXskAL, 7P 8ol 1 tieke A
o] oftir, &40 £5 7hsd Fol7] AshA shbe] & e E AASEE tiet A AR FevEA 14
Ao AAstgith a8 wAkE Fen|e A g Aol B C= Al 7HAY S8(E e A,
N g 2 d 43 wiE VIEe® 139 250009,  F 84, 7Tl ti AardAel uet e AR
27,500, 30,000%, 32,500%), 35,0001] SHAZ AEwRTH M2 o2 g2 Ad =2 uidojt). ZAMA
Btk kA ] RS &89 duAls: A7 dA) ] ARdel] Fefdlal 9l AR|AlEo|n R
3 FHE ARE Axsed, AL Al 4 <AdERRP S dijtel A AYEIAY AH A A8 &
FEE Aol ngP ol wlig Aol dujel FAE ] oAl Table 29k 2t
o] 7ol A9 25,0009 HE st HA
Eies Table 2. Questionnaire of Choice Experiments(example)
Box Type of Type of Price Check
Table 1. Attribute Level of Box Scheme Scheme Bundle Shipment one(+/)
A
Attribute Llevel (Current Fixed Delivery 25,000
T . Status)
'ype o . ;
Bundle Fixed, Unfixed B Fixed Coldjchaln 30,000
Delivery
Type of Delivery, Direct Delivery, Cold-chain Cold-chain
Shipment Delivery ¢ Unfixed Delivery 32,500
Price(won) 25,000, 27,500, 30,000, 32,500, 35,000

2) B Aol AR SR M BES FAT 9
88 583 801 ovjsiel, el &4 olsle Al
FAaAY Broz HFa

FAE ] e 4T S FES BT 0
3t] AEAE AT A9 229 F7(2x3x5=30)7)
o] &3lal olge Z2udE AR 25 = A B
Al gk webA 2 2 Al(orthogonal design)E ©]-8-3}
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3 slolA, ZAAAE BA] ks Fein] AR
Folslal ol AH|AE U o R ARERALE A
th ZAF A9 dEAE R g2 E, 7
TAIE dEdAM BAAEE A9 F FeuARIS &
= X3, AF, b, 4T, A, A A, dFd
Bols Atk 24} 717 20143 99 209
10€ 20 714 3147te|H, ZAPH-S AP ZAMS
gtk $EA e 2029 olon), BN &
2} 314 ALE 1719 AL ARE B0 ALg

Table 3. Social

and Economic Characteristics

Respondents
Frequency Ratio
™) (%)
Male 36 21.1
Sex
Female 135 78.9
30 or less 19 11.1
40s 69 404
Age
50s 66 38.6
More than 60 17 9.9
Below mlddlg school 6 15
graduation
. High school graduate 48 28.1
Education
College graduate 98 57.3
More than graduate 19 11
school
L .
ess than 20 million 5 130
won
20 million ~ less than
40 million won 2 140
Yearly 40 nulhop = less than m 257
Income 60 million won
60 nulllop ~ less than 60 351
80 million won
More than 80 million 18 29
won
Apartment 137 80.1
Housing Detached house 21 12.3
Type
Townhouse and others 13 7.6
Total 171 100
ZAbel Zholgh St Ab] - AA|A 542 Table
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V,; = B,bundle;; + Byshippingl;;
+ B3shipping2;;+ Byprice,

A7 bundle,;: “&EFw AL P 450, A
el A5 1), shippingl;;: WS A1(EE] 75
0, Aol Ae 1, ZFE=ANY e
shipping2;;: il 2 2(eul ] A0, FAHuE A
0, ZEARIY A% 1), price;:

bundle; ;& “&vra WAE UERd= trdgolH,
4P A= 0, A =5
shippingl;;¢t shipping2,+= e{v] o] vl ¥4
Bl HrsEolH, shippingl, & el 4
AquEel Ae 1, FEARIY AS ook mgh
shipping2, 2 B2l 45 0, A4u|Ee] 450, =&
Al1e] A5 1ot price;;i= 6714 3¢ 3 A 43]
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4.2 FHDY 2N ZAnt (MHel FEE YERlen, shipping2e] FA757F

2 ABE o] gato] A4)9} 2(5)e] 2AREAR  shippingl o] AFHT T 2 Z o et o]#g 3

9o ARG FINE ASENmaimum  BATE AUlAE0] SRS WA wARuT A

likelihood estimation) o] 4atdom, 1 FAARNE  HES o Ao, wig Waor= gujrt A5

Uh9] Table 49} o] gok¥rh %3} ZEAS o MEsty, wak AHuEHT 2
AJNE o dsdche e ulgitt

Table 4. Estimation Result of Conditional Logit Model

5} Swe= |
Variable Coeftficient Standard error A A 7Hdel gk shg-2=ut ﬁzé(Hausman test)=
1) o
bundle 187057 0.1503 sastelt, AT P EAZ] 50.89% 1% Fol5
shipping1” 0.5189% 0.1713 o o1 N
FolN BEAMOR folg Aoz e, £4E A48
shipping2® 1.2991 %% 0.1698 o
: 0 000ae 000002 7FHA 7H8& RERAIZ1A St s 891d 4 3l
price -0. .
\ o o 2euE 2ANRARYS o8 49 FAA
log likelihood -502.34 _z:],]7]. H]—Ag 3 7]. o] %E]' o]g} 7EL€_ T,ﬂ__zﬂg 5H7§3]_
AIC 1,013
- 7] 95te] ©2k8ke] A|kS gkl o] BALZELR] W
b Type of Bundle(Fixed=0, Unfixed=1). ] ‘A 0}04 . l— ’] ﬂ = ?2]——0]—— T‘jﬁ = ] —Lf’
- Type of Shipmentl(Delivery=0, Direct Delivery=1, Cold-chain=0). (HEV), SHZ 282 MP), ELZAZIML)S F
2 Type of Shipment2(Delivery=0, Direct Delivery=0, Cold-chain=1) >
" ’ g . Z o XZJ x o] = A A=
:Statistically significant at 1% significance level. HHow gataict. Al 2o F4 4= Table 59
Hausman IIA test: y?=50.89%** ZELO] L]—E]—l‘f_}-l:]—
HEV, MP 3 MLOl|A = F7H4Q] Bapol] digh 574
ol W 2 el 2R} 1% EA BAH & ) e, oleld mael AL BAACE A%

1 H
°o2 #o3tth bundle(EHS ), shippingl(M%  7Fll tiallA] 98] A (likelihood ratio test; LR test)
B2 shipping2(Wl$8202)e] F4AFE BF & & ol&ste]l wddleh A A FAFe] A4

Table 5. Estimation Result of HEV, MP and ML Models

HEV MP ML
Variable
Coefficient Standard error Coefficient Standard error Coefficient Standard error
bundle” 0.8719 0.0514 2.0689 0.3735 24281 0.2487
bundle S? 2.7989"" 0.4915
shipping1® 0.4297" 0.0486 0.7003"" 0.2330 1.1109™" 0.2629
shipping2” 0.9255 0.0547 17144 0.4414 23831 0.3389
price -0.0001 9x10-6 -0.0004" 6x10-5 -0.0006" 4x10-5
0, 5.9368"" 0.9854
05 8.4570"" 2.4624
5. 2.1243™ 0.5625
Po1” 0.0625™" 0.1493
N 684 684 684
Log Likelihood -477.06 -498.48 -487.65
LR test 50.56 772" 2938
AIC 966.1 1,009.0 985.3

D Type of Bundle(Fixed=0, Unfixed=1).
_S means spread coefficient of ML model.
: Type of Shipmentl(Delivery=0, Direct Delivery=1, Cold-chain=0).
: Type of Shipment2(Delivery=0, Direct Delivery=0, Cold-chain=1).
: 0, and 6; means scale parameter of Alternative B and Alternative C.
: s, means standard deviation of Alternative A. p,; means correlation coefficient of ~Alternative A and Alternative B.
: Statistically significant at 1% significance level.
: Statistically significant at 5% significance level.
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50.56, 7.72, 29.38 2 UEI} 5% HEE 1% 250l A
BAMoR oA UEon, o]Re Al A

71z} F7bH BEgo] BAA R .
HEV, MP ¥ ML FAATE A3 R Y, bundle(’s
W21, shipping 1 (W15 8-211), shipping2( <1
rice(7FA)ell ek FHAT BF7E 1% ol
2o folsirt. Egk FFAG] FEEL
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shipping2°l] tet FAATE 2% HH & 7HAE
Hl, o] A2 AxjujEat ZEAQle] ufol Ha An|A}
o] F85ES 7ML

shipping2¢] 71527} shipping1 ¢] Z15=1.t} t] 27 3
AEigiom, o) BRI AguEuct ¥ Aot
© Ao GENIT 40 AR S0l g 7w,

RE o] FABFE avlAe] B§FEO] G

L

L

o] FYulE g 5o hadhe S ofuldth
FAATE 243 F1HA 248 HsiM= HEY,
MP 2 MLS] Al 28 F B4 Az 714 A3s 2
S Agsks #Ae] desith 2 ATolAE Log
Likelihood®} AIC 3t<] A71& 7o 2 Y-S HAs)

%tk HEV, MP 2 ML9| Log Likelihood & 242}
477.06, -498.48, -487.650.% A4 o] HEV7Z} 71 =2
Al Vbt B3 AIC 3EE 966.1, 1,009.0, 985.3% 1t
Efv} HEVZE 78 A A4 2222 MPe}
MLl Hlal HEVZ} o A3het B3-& B2, Fejn|
o &4 AEortgdS F437] $l8 HEVY

24

778 74

4.3 X|=Z2AIZH
HEVY FAZNE &8
AR E- 2 ALF A2 Table
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o)1=
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o AHREES ] 13]9 3,497.5¢
2 AR} Ao R FAE
A FEARICR o] FojTtH AH|R}
A&k oAbt
A gl A 22
4,035.2949] F7FR &AL
= FAHE Y

ol 7

b=
23

el

v

Table 6. Marginal Willingness to Pay for Attributes of
Box Scheme

Attribute Level change MWTP

Type of

Bundle Fixed — Unfixed

7,096.6

Delivery — Direct Delivery 3,497.5

Type of

Shipment Direct Delivery — Cold-chain

Delivery 4.035.2
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