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Analysis of Consumers’ Willingness to Pay for Organic Agricultural
Products Using Parametric Survival Model

Kim, Chang-Gil - Koo, Ja-Choon - Jeong, Hak-Kyun

The purpose of this study is to analyze willingness to pay (WTP) for organic
agricultural products. To accomplish the objective of the study, a consumer survey
was conducted. Based on the pilot survey results, parametric survival model was
used to analyze the WTP for organic products. The estimation results showed that
the WTP for organic agricultural products is 1.4-fold when compared with the
conventional products, which is lower than the current price by about 30 percent.
The analytical results also showed that such variables as gender, recognitions for
organic agricultural products, and consumers’ income have very significant effects
on the WTP, and that there are no differences among WTPs by consumption goals.
Based on major findings, the most effective countermeasure was suggested for
expanding of organic food consumption through the premium reduction of organic
products. Reducing the costs of production and distribution, supporting farmers’
income by direct payment system were presented. Furthermore, it is needed to
allocate more budget for promoting the consumption and distribution of organic
agricultural products, and for enhancing conservation of agricultural environment.

Key words : organic agricultural products, parametric survival model, willingness
to pay, premium reduction, improvement of budget structure
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Oh 5(2000), Kwon 5(2009), Kim 5(2006)¢] $ITh Oh 5(2000)2 7} g7} (Contingent
Valuation Method, CVM) 2.2 A EJF4tEol| g A EALE FA3 A= olFdiEAdd
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&3t F43tAtt
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AA NAE g ok AT 523 A S S8 AHIAES R HERAE AA
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E2% 7R3 485 A2 YEFYTHYoon and Park, 2000; Kim et al., 2008; Kim et al., 2012;
Ahn, 2005; Kim and Song, 2004).
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AEJEZA A AFEe BAEFEAR dY7AS W Hdste] o] 8591
WFAE VAT VA2 FAERSEAHR] Axd J14S o] 859t
715 AR A AR 71A o ths] 2005~2009F 9] BT X9} 2010~2014'3 2] H T3

A 7HA S B9 B 17.9%, A 4.6%, FIE 11.6%, TE 21.6%
Ao E YEGTh ol {715 AR A A5 7.8%, E
ULE 13.8%, FILF 5.8%, A 12.1% 22 453 2102 Yehg, vﬂiﬂa 7l &
o] HlFo] & AL 1T wf AAHC=E 3 Ao g HRth A3 4HE] 2010~2014
Weo] PH#7h4A L 20052009 2] Ftol vlE| &, A, &3, Ee i, EvE,
x £ 3san EREE fU)5EY B3eshEe] WEtE nus) B
A, A5t kel A4S 257 gEA Yehd Wb U
A A RE FAHES He A3y %7P=-‘4 7tA o] FYg
{

Mo Wi ot BABAEI 47548

Table 1. Agricultural products price (organic and conventional)
(Unit : won, %)

. Green . .
Rice Lettuce | Tomato | Potato Sesame Onion Citrus

pepper
’05-°09 (A) | 4,789 | 12,088 5,353 3,782 | 14,789 | 34,041 3,420 5,723

Organic ’10-’14 (B) 3,931 | 13,032 6,094 3,608 | 15,641 | 38,168 3,024 4,486

B/A -17.9 7.8 13.8 -4.6 5.8 12.1 -11.6 -21.6

’05-°09 (A) | 2,436 8,380 | 4,128 2,574 9,521 | 15,261 1,700 3,270

Conventional | *10-’14 (B) | 2,104 8,336 | 4,745 2,631 | 10,115 | 15,857 1,679 | 2,640

B/A -13.6 -0.5 15.0 22 6.2 3.9 -1.2 -19.3

Notes : 1) Organic products price was calculated by averaging daily data.
2) Citrus represents the price per ten citrus, while others represent the price per one kg.
3) Lettuce refers to ‘Chima’ for 2005-2006 year, and ‘Red chima’ for 2007-2014 year. Potato refers to
‘Sumi’. Green pepper refers to ‘Nokwang’.
4) Citrus represents the price of pesticide-free citrus.
5) All the price shows the price of real term.
Source : http://www.kamis.co.kr.

Table 2= F71&4HES] BaEitE32] 714 ake] MstE AvE Aito|t), 2005~2009
o] FHA] 9} 2010~20143 2] Bt x| o] Apo|(7HA x| )l tisl 71 E54HE 7HE S e
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Table 2. Price difference by the time period (organic and conventional)

(Unit : fold)

Rice Lettuce | Tomato | Potato ;j:;:r P:;lfla Onion Citrus | Average
’05-°09 (A) | 1.97 1.44 1.30 1.47 1.55 2.23 2.01 1.75 1.72
’10-°14 (B) | 1.87 1.56 1.28 1.37 1.55 2.41 1.80 1.70 1.69
A-B 0.10 -0.12 0.01 0.10 0.01 -0.18 0.21 0.05 0.02

Note: Price difference was calculated by dividing organic price into conventional price.
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AFoR, T WA $HE SO S TAARRE ALHA) oln), T ¥ BF ol
©reha UEE SHAel Ul e AR tal AR} A8 §EAE 9 o
B, T8@ Aol EAelA Alsstc

B Aol ARFIAWTP) F57k 4 (DT 2ol MY+ S Beckn 714
sheith. X MWW Mol T, o 54 REE w2i oxgolt

(1) WTP, = X,3+e,

FEAEY AES sgornz SHA i7F WA ABAN(WTP)o] AAFY R}t =

odta tigstar, fow ofyestal it ol& AAFFDe] FEHH= ERH 4

) I,=1if WIP, =t;,, I[,=0if WIP, <t
where j=1,2
2 F Yl 7HA Aol mE FEE UEY, A 3)F ZoH, Fe; 0)F 2T 0% ¢
Adegrd e wl, N 229 2958 4 4o 2o
3) P(L;=1,L;=1)=1—F(t,;0)
P(L;=1,5;=0)= F(ty;0) — F(t,;;0)
P(L;=0,5;=1)= F(t,;0) — F(t,30)
P([h =0, ]2]' = 0) = F(tzi;e)
N
“) InZ= Y[Lbin (1= Fltsif)) + 1, (1= b)In (F(t,:60) — Flt36)) +

(1- [1;)=[2171H (F(t30) — Flty;:0)) + (1= 5;) (1 — b;)In (F(t5;30))

FU ﬂl&:‘

HFAMOE 4 HE FUslele E4E FE3H & AFodAs H9F4 3
gk 2] (1)) e& ZIZA2E(Log-Logistic) X5 wE0ta 7G5t o, +3 &4
SEF(» ) BAIEWTP), FLIHMWTP)E 2 (2)~(4)2t ZTHGreene, 2012). oF
g AolA pe HAEES(scale parameter), A= X ZS(location parameter) ©|t}. wEbA
A ELETre ARyl AR A7) wel 2 dn.

X5 t=bid price
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& AEE A AATFE LS 10%, 20%, 30%, 40%, 50%= A5 THTable 3). Al A&

A H2o) BT

Table 3. Prices of the first and the second bid

First bid Response Second bid
Yes 20%
10%
No 5%
Yes 40%
20%
No 10%
Yes 60%
30%
No 15%
Yes 80%
40%
No 20%
Yes 100%
50%
No 25%

F7lEdel F2 o e AEoite] 2ol & dotEr] ) B EdS5dR N AA-E
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o] FolYdel FAHRAIE T, FAL KA, WA} AHAE A HIdE AoR
AA o] Atk et f715H EY 54 FHRE B35, LR A kA WA
g AE, sAE AAY 7&:@} TOo8 TSI, 4AH 549 Fold] wE A E|Ae] zo]

59 3700 AFOE WUy, ZF IFol tieted A
AANE 7159 =454 0]"/]’“ S AN FAEYALE FAHBt Hlw g Aot o
A B A9 Fd AL “frlsatEol td 4H B4 QR0 WE AE $H

atol7h gtk e Agsact

T 12299 o E HAEZRAE AASIAoH, olF 1,000/ %H < AATHS
ZE : 81.4%). Table 4= 1,0007] & 2] 7|2F5AHFS Uehd Aol &3 7]F< A4, A
TA, Ao 8 EAo] RS AH3 vt Aokt
Table 4. Basic statistics of survey sample

(Unit : %)

Category Percentage

Male 494
Gender
Female 50.6
20-29 22.5
30-39 25.6
Age
40-49 28.5
50-59 234
Seoul, Kyeonggi 50.8
Kangwon 2.8
Chugchoeng 9.7
Region
Honam 10.6
Kyeongbuk 10.1
kyeongnam 16.0
Highschool 17.0
The highest level of education
Attending university 10.6
3) A& FAY §4 2 F71AF T HEl - Aol B3 HELS FoldY FAHRAVES FUA

3wl o Qg B eWe Folo), AVFFol AL AHFHE FAAUE K45 A%}

S 1A NG S FkaL oo ¥EE IFATFAETN FU1HF 5& dElst] Aot

2R S A REsE AL 3o F AAFHAJUTCEE A13383F, 2015. 6. 22).
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Category Percentage
University 63.2
Graduate school 9.2
-3 million 20.3
Income per month 3-5 million 38.9
(unit : Korean currency) 5-7 million 26.5
7 million- 14.3
Married 60.0
Marriage
Single 40.0
Whether recognizing organic Yes 68.0
agricultural products No 32.0
N=1,000

V. 2MZ45

W 5% ASHE Table 59 ATk ol SHAL ANFAH EHL UPISE EF}
A ggkeh. A, HERSQ) F4 BF BE 1% 5704 BANCE Fo3 e
Uehgoh

Table 5. Estimated results of parametric survival model

Coefficients”
3.32"
Constant (118.01)
(scale parameter) 0.45™
p p (28.53)
Log likelihood -1157.02
N 8527
Uncensored 0
Right-censored 131
Left-censored 116
Interval-censored 605

Note: 1) Numbers in brackets represent a Z value and ~, ™, * represent the significant level in 1%, 5%, and
10% respectively.
2) 148 sample who don't want pay for a premium of organic food were excluded in estimation.
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Fig. 2& tol tigt FHFELEE 43 ZAolth(2] (5). &, IHAA AAIE 342 AA
=8 tol] st EgoH, s WTPel| tiste] oty S
9] ol A2 H WTPoIH, YZ°| 50%%Y =] X2
FRAEEFS Tl T AEA] dig g gGES FHEE AST F Jon, oe
FE HAAHR AEYALE FASE o|fFZEY] BT FEI 4
o] Atk

Table 62 AA FHel & &S JePATE A B LS H2 39.7%A oM, TLH
2 278%ATh &, $EUE 39S T2 o] 2T, Ay FAERT frlEiE 3

L

T 40%E F7IE AET A} oH, frlEitE ik Zaju|do] 27.8%Y u), =7
9] 50%7F A Eel IATES oJugit), B AFoA FAHE 714 ZEn|de H o 3"

m 5(2012), Jeong¥} Jang (2011)2] A ZAxe} vis=sh, Ao 3 H Kim 5(2005),
m 5(2008)°] A7 AFHO= S Ao® YERth & A7 A= A AlAHAAe
YH| G2 40% TFolH, HAA o nla] Zejn|e] WolH & Al frlsdEe] 7H4
azgngo] grolxl olfr= Ut IHIES frIEAHE TUA Y B-ste M 7|30 F
7}0}%@: A B satzo b tiE A =R FFEHAY] HES] A= {8
T AT

4 6 .8 1
I I I I

Probability of yes response (1:100 percent)
2
1

0
I

0 20 40 60 80 100
Bid prices(premium %)

Fig. 2. WTP survival curve.
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Table 6. Probability of yes response to suggested bid prices

Probability of yes response (%) Bid prices (premium %)

10 74.41

20 51.73

30 40.62

40 33.32

50 (median) 27.78
60 23.17

70 19.00

80 14.92

90 10.37

100 0.00
mean 39.65

370 5ol i3 2 3 A= Table 73 2tk 3 A3 F3sid
AG7F 2o AT/ A=Aty F, AZAA A 54L& 57 A7
< HAA ZE AR YERT olE R ES APske H4d tid AEERA
A7y NS o] Mg A & -

(2000) 5] AYAFe} 2oz} Ut o= HEZA W 718 Apo|(F-5 Fx)eta &
F o, o] ATE Fal TURY B9} FAE
H| ZZo] glgo] A AZH

Rl
i)
il
4
i)
2
4
e

iy
)

Table 7. Estimated results of parametric survival model by the purposes of introducing
organic agricultural products”

Conserving L Improving
. Providing consumer "
Total agricultural . competitiveness of
. with safe food .
environment agricultural product
Constant 3.32" 3.40™ 333 3.25
(118.01) (69.44) (71.95) (64.09)
(scale parameter) 045" 0.45™" 0.43™ 047"
P p (28.53) (16.45) (16.68) (16.21)

4) B AT A= Allison(1999)8] FAAIF} Ale] BEQAE &-83te FHA SV 2= AF7
A& Wald y? AA3IATH
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Conserving . Improving
. Providing consumer "
Total agricultural . competitiveness of
. with safe food .
environment agricultural product
Log likelihood -1157.02 -380.71 -386.87 -386.57
N? 852 279 288 285
Uncensored 0 0 0 0
Right-censored 131 46 36 49
Left-censored 116 32 42 42
Interval-censored 605 201 210 194

Notes : 1) Numbers in brackets represent a Z value and =, ™,  represent the significant level in 1%, 5%, and

10% respectively.

2) 148 sample who don't want pay for a premium of organic food were excluded in estimation.

Fig. 3& 1549 to] 3l +2HSELEE T3 Zlo|H, Table 8& I1EFEE A 8HE
wE 2] Eo|Al FH-E Hl w3 A olt} Fig. 304 B nle} o] 1FERE FHFTEUTY
W7l 34 4gS AT £ A

8

.6

4

2

Probability of yes response(1:100 percent)

0

0 60
Bid prices(premium %)

Conserving agricultural environment
- Providing consumer with safe food
— — — Improving competitiveness of agricultural product

Fig. 3. Comparison of WTP survival curves by the purposes of introducing
organic agricultural products.
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Table 8. Comparison of WTPs on probability of Yes response by the purposes of
introducing organic agricultural products

Bid prices Conserving Providing consumer Impr.oving
(premium %) Total agri-environment with safe food competltlveness of
agricultural product
10 74.41 79.60 71.54 71.54
20 51.73 55.44 50.56 49.04
30 40.62 43.60 40.14 38.15
40 33.32 35.80 3322 31.05
50(median) 27.78 29.88 27.93 25.71
60 23.17 24.94 2348 21.28
70 19.00 20.48 19.43 17.32
80 14.92 16.10 15.43 13.48
90 10.37 11.22 10.90 9.24
100 0.00 0.00 0.00 0.00
mean 39.65 42.47 38.54 37.84
N 852 279 288 285
F7lEdE =Y S0 wE WIPel ztol7t gleol H#HENCEE, 5o 2s &
2 8529 S o= AR AIZ 50l e Aokl AbolE s Rt v A
a4 Ae Aelstel AH, Yol, §71%4E AR R, A5, AFR, ofol4, el 52
AR Zdste, o] 54l AETT FHol Xl IdFS Lot A 3 Aot
B4 Az, A8, f1EAE QAR ASwo] Sge] foF FFE MAE o
YEHSTES o] Al W7t 23E A B 4 23 Table 99+ 20 AW, 771
EE AR, &5 BF o At FAHEAG ol A0 dHEY, fUlEtES
AATF%, £So] £2F2 ANFYe] ha Y FE] £ oJudt F, o] E A
Bt AR E38 Lt
5)

g, yol, f715AE AA AR, &5, AEAR, ofo]
A 5

e mE TS myol A AHE
o] e £4e A Azt o

A~
T,
=237 H(Stepwise estimation) S WHTE,
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Table 9. Estimated results of parametric survival model with socio-economic characteristics

Characteristics Coefficients”
Gender 0.21""
(reference level: female) (3.81)
Whether recognizing organic agricultural products 025"
(reference level: No) (4.19)
Income per month 3.17e-08""
(unit: Korean currency) (2.76)
2.90""
Constant (3837)
0.44"™
Y
(28.47)
Log likelihood -1137.2635
N 852%
Uncensored 0
Right-censored 131
Left-censored 116
Interval-censored 605

*k

Notes : 1) Numbers in brackets represent a Z value and ~, ™, * represent the significant level in 1%, 5%, and
10% respectively.

2) 148 sample who don't want pay for a premium of organic food were excluded in estimation.
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Fig. 4. Comparison of WTP survival functions by gender.
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