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Table 1 Black rice attributes and their descriptions

J&ME Attribute J& MK Attribute level JEMERTA Attribute description
SR MINIE £ (=1)Yes (=1) 74T M4 613 5 ML Black rice with green food certification
Green food certification J&(=0)No (=0) 3 S K Conventional black rice
HI I (=1) I i EEK (- A AE I 4 R B¢ %5 ) Well-known brands of black rice (e.g.

Well-known brands (=1)
B2 G (=0)

St JE M Brand attribute

Shiyuedaoxiang, Chaihuodayuan, etc.)

R4 i J# B 2K Off-brand black rice

Lesser-known brands (=0)

HEFE R (=1)

PR 1 R4S Black rice has a better flavor

Sticky texture (=1)
FE&— g (=0)
Average taste (=0)
H(=1DYes(=1)
J&(=0)No (=0)
LK (=1)
Offline purchases (=1)

2k LK (=0)
Online purchases (=0)

1476 /kg (ZELRAE 1) 14 yuan/kg
(continuous variable)
2076/kg(#82454) 20 yuan/kg
(continuous variable)

B W&k Flavor attribute

i AR
Quality and safety certification

Y UEE Sales channel

% Price

SEOK M — % Black rice has an average flavor

£ Wi %4 GIE (SC AR With quality and safety certification (SC certification)
JC 42 45 IF No quality and safety certification

BT ALY A B2 T35 55 H 17151 Shopping at supermarkets, grocery
shops, and farmers’ markets, etc.

383 L TR 45O /B T Sk I Purchasing through e-commerce platforms

AT 5 KA % Price per kg of black rice
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Table 2 A sample choice set

PRI H Ttem choice FEI A Option A

I B Option B 35 C Option C

AT I Green food certification SEJEME Yes
fi B M Brand attribute
BWRJEYE Flavor attribute
Jit % 45 GIE Quality and safety certification JEINIE No
U Sales channel

ik Price 14614 RMB

145 5 Well-known brands

FSAH Sticky texture

2k FIlE Online purchases

e R M No
144 i Lesser-known brands
NIGES
(A BH#IALEE)
No purchase (neither A nor B)

MJE&—fB Average taste
HINIF Yes
28 FIASE Offline purchases

20T 20 RMB
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Table 3 Basic statistical characteristics of samples

=N 0,
i1 HERAE Statistical characteristics 259 Categories WZIK% i /%
Sample size  Percentage
ST A K JE Yes 279 68.38
Whether you have purchased black rice 7 No 129 31.62
) ) 1/~ H 13 Once per month 55 13.48
FROKIH AT AL
. . . 24~H 11k Once every two months 64 15.69
Consumption of black rice 1) SIZ LK g A o2
’ ANH 1 S 5
Frequency of purchasing black rice 3 H 11k Once every three months 103 25.49
3THU L1
FALLELK 186 45.59
Once more than every three months

- <
BT LA A 2 % A% T Very well understood 53 12.99
HE S I WY RS E TN HEFL T fif Faily well understood 62 15.20
Perception of nutritional You understand that black rice contains — ¥ Neutral 118 28.92
value of black rice nutrients such as vitamins, fiber, and AR T i Not well understood 100 2451

minerals
JEH R T f# Not understood at all 75 18.38
Femal 268 65.70
9] Gender X Female

I Male 140 34.30
18~40 % 18-49 157 38.48
AR Age 41~55 % 41-55 122 29.90
56 % K LA I+ 56 and above 129 31.62
. #191 K LLF Junior high school and below 95 23.28
A IR T E R fr FPpEl H % High school or s d school 103 25.25
Demographic characteristics ZH _ﬁ R LEBA < Hgh schoot or secondary schoo -89
Education level LRFAEL Associate or bachelor’ s degree 158 38.72
WF5E A4 & LA I Postgraduates 52 12.75
5000 7L F Less than 5 000 yuan 51 12.50
FHEA WA 5000~9 999 7€ 5 000-9 999 yuan 189 46.32
Monthly household income 10 000~20 000 7% 10 000-20 000 yuan 145 35.54
20 000 7L I More than 20 000 yuan 23 5.64
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Table 4 Estimated results of the mixed logit model

ZBE Coefficients FrifE2E SD
A8kt Variables B bRER O FRER
Mean SE Mean SE

A& Price —4.763"  2.605  2.259 1.672
ANWASE No purchase —4.657  7.809 8.120" 4.576
75k L
SRELAINE 0.791 0140 4978  2.749
Green food certification
i m A Brand attribute 0.126 0.160 7.099™ 3.435
B JE M Flavor attribute 0.019 0.148 27.951  20.209
Joi i AR
Quality and safety 0.747""  0.123 36.128"  19.134
certification
A2 425 Sales channel —0.054 0.162 44.885"  19.535
ZUiEEH 1408
Number of respondents
FASH . 3 264
Number of observations
Log-likelihood —2241.58
AIC 4 553.16
BIC 4766.33

T ¥ e e BIIFRR SR 1096 .52 A 1% AKCF W35, R IR,
FAUHE AR S8 1 % % H RHOT R BR 2 . Note: *, **, and
w0k indicate statistically significant at the 10%, 5%, and 1% signifi-
cance levels, respectively, the same as below.Coefficients indicate the

marginal impact on consumers’ utility.

Shy BB i R D 4 25 ) 5 3504 % S B T 3 114 5%
i), AR 5 F — 25 3 F 3 Iz AL, R 1 000 Ik
B H 2895 (bootstrap ) fili 7111 9% 3 XA ] BEOK J& 14 1)
YA IR AR AN S PR o IR P S AR
JEAG 45 518 98 35 B Al T AR — 2, 0 2
o 1 S AR RN o 28 4 DA M B S A TR A
L, A3 R 87.9 6/kg (194 7K 4 3 ) LA K 86.2 7T/ kg
(5% /K V583 ) o T 6f H b BB K 4 L AL G 5 AR
PE IR R DL R R R TO A S A . TR
6 2 T 2 X ROK B 2 A A G T M 1
SRR — 7 TR VR T 3R [ 9 X A A
AR, fin, Jin 27k B B E W 2 e I
TATE R N AW 194%, Yin S8R B B
Xif 4 (0, 7 o R S A A RN R 65 %0, S — T T, PR
FAWEFE R H G VR0 5 ST 047 5 i e 8 52
B, ] BT BB AR I 22 1) R A1k 3 2% 3 X BEOK JE P
AR R AR SE R TR FH A B B 7

I, ARG 0 — 2 SR ] Penn 2510 B H A AL R 2K
FHHE T M 0037 S il Tt A SO R R RUINAR 52 2
(2.29) , #+ BTG B 34T T LAUE IE (BRI 22
SERANR 55 3BT, AL BT 9% 35 %) JR K 2
0 E it DA SRR ST 2 4 A E J P 18 S A 2 R 4 )
4 38.4.37.6 JG/kg -

RS ZMABEEMITER

Table 5 Willingness to pay estimates Jit/kg

IR S A R R

P Attributes
J&PE Attributes Calibrated WTP

SATEE WTP

S hIAIE

Green food certification
fnigE P Brand attribute
BWRJEE Flavor attribute
JT ik AN 86.2"

Quality and safety [2.6E-6.136.5] 37.6

87.97°[0.1,399.4] 38.4

10.5[—9.4,26.5]
1.3[—24.0,22.6]

certification
8 YL Sales channel —4.0[—61.3,36.9]

T - 2 U SO RS (8 O 185 P D 9500 RO ELAR IX.
[d] . Note: The medians of WTP estimates are presented. The 95%

confidence intervals are in the brackets.

F ARG LRI I o F 0 BRI %
2 JE M, RS ' FOAIE R 2 2Nk, A
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B TA R U AR TR R S M o i 4 2R 58 43 ik
iz 1.
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T 2% F T B (scale) (AN [A) S 20ib 34 >0
I, FE A R ARG B, B 5E R FH Czajkowski 25171 )7
e, PR TR AT S B o A SRR 2 T
T I N PR E 27, H FE85 R 5440
FE IR — B, P iE AT B IR n A fa v .

22 HEEXBREFNENNI BXFEITFH
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ABIFTE 1 — 20 5 54 TH 2 38 0 KRB SR LA
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Table 6 Estimates of the impact of perception of nutritional value

. ) ZBUH Coefficients FrifE22 SD
AF 4t Variables — ——
PifiMean  FRMERSE  ¥fHMean  bRfEIRSE
#rk Price —4.742° 2.537 2.235 1.694
AN 3K No purchase —5.887 8.810 8.238" 4.733
LR IMIE Green food certification 0.5297" 0.181 6.117" 3.560
s &Y Brand attribute —0.056 0.216 9.669" 4.790
B JE M Flavor attribute —0.115 0.198 17.210 11.375
SR 4IE Quality and safety certification 0.647"° 0.173 36.274™ 18.253
By HIH Sales channel —0.213 0.225 45.226" 17.540
No purchase X Perception of high nutritional value
R S IIE X B E IR E AR 0.482" 0.235
Green food certification X Perception of high nutritional value ’ o
EIEI N st LR 1 < R TR A 0.345 0,272
Perception of Brand attribute X Perception of high nutritional value o ’
nutritional TBRIRHE X B ,
value . . . . 0.253 0.241
Flavor attribute X Perception of high nutritional value
BT 22 A X E SR E A A 0,186 0.214
Quality and safety certification X Perception of high nutritional value o '
082S 5 2 S M
. R R AT 0.288 0.266
Sales channel X Perception of high nutritional value
ZVi# $E Number of respondents 408
FEAKL Number of observations 3264
Log-likelihood —2235.84
AIC 4 553.67
BIC 4 803.39

2.3 HEEANOSITHREX R KR TR0

AR TEIE— B FEIR A logit B2 7L v 38 Jin A 2 3
N FGETH AR ) 58 IR T I 9 i S o i, AR
FLFE I P M AR BRI . Dkt i
Z RIS T R, AR BFFE XA D SR AEAS
EVEATER N R AR R 22 B AR S /N T 45 T 40
) UL BRI (R T 40 2) s BE K4 MREE

KA (i (e ) K LR ) AR s BB K (LB
B B LA E) s B3 o AR A CH A 17 I8 LA
TOHEAABA LTI IEUA B o R B REA,
Hat k7, v

R TATHER R IH 9B P A X ]
KA I JC 2 o SR TIARALS T B4R R A, F
P 5 AR W B B 0 %) SRR 22 A ML Ml 4

O KB E T HALE A R R BEE |, 1 QLKA I 3473 2 (2 A AU ) IR i A0 A S T, 5 R S AR T T RS A s 2R 5
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Table 7 Consumer preference heterogeneity

) FZHUE Coefficients FrifE2: SD
A5t Variables — —
I Mean  #RifEIR SE - 3 Mean  FrifEiR SE
4% Price —4.731" 2.682 2.289 1.711
AW No purchase —5.160 5.694 6.173" 3.452
S A FIAIE Green food certification 0.288 0.263 5.520" 3.104
i@ M Brand attribute —0.398 0.304 36.613 25.744
& Flavor attribute —0.169 0.295 44.252 29.936
Jiie 4 2 IE Quality and safety certification 0.312 0.241 59.285" 28.728
By IH Sales channel —0.138 0.336 75.006" 32.715
AWK X 4 No purchase X Female —0.521 1.133
LR S INIE X o1k Green food certification X Female —0.035 0.253
e fiRUE P X oM Brand attribute X Female —0.231 0.290
(e
Gender FWRJE Pk X 4otk Flavor attribute X Female —0.283 0.265
g A UG X e
| REEANE A 0.208 0.227
Quality and safety certification X Female
BB YR TE X L Sales channel X Female —0.369 0.284
AW SE X (4% No purchase X High age 1.594 1.067
LA SIAIE X B4R Green food certification X High age 0.910™ 0.271
i LR M >R AE I Brand attribute X High age 0.576" 0.305
4
Age BREYE X F AR Flavor attribute X High age 0.132 0.273
it A A X 4B
RRREINE SRR 0.638 0.242
Quality and safety certification X High age
FERIRE X 4R Sales channel X High age 0.172 0.299
AN S X B3 /KF No purchase X High education level —0.582 1.401
5 SAGIE X B Ak E
o BRERIMEEAE AR 0.282 0.237
Green food certification X High education level
=) P B 2 KOF
Brand n:tﬁiﬁ;%klm?: kjnl 1 0-143 0-270
rand attribute 1. eaucation leve
HE KT e e
Education level BB AR 0.073 0.242
Flavor attribute X High education level
L By X f;.— 2 7.
o JREPRSINECEAA AT 0.138 0.224
Quality and safety certification X High education level
B U5 X R KR
PRI < R AT —0.125 0.275
Sales channel X High education level
AN X A No purchase X High income 0.530 1.108
5 B G X R
 SBRAINECEIA —0.339 0.248
Green food certification X High income
A i L M > ICA Brand attribute X High income 0.695" 0.290
Income BRJEPE X A Flavor attribute X High income 0.696" 0.275
L AT
 RESCRME S EIRA —0.331 0.227
Quality and safety certification X High income
B URIE XA Sales channel X High income 0.730" 0.289
Z1i# & Number of respondents 408
FEAKL Number of observations 3264
Log-likelihood —2 209.86
AIC 4 557.72
BIC 4897.97

TE oo ok o3 RIS ORBBTE 106,504 F1 106 K b 35 5 FR BB S AR DAL 1 % 1 28 SO IR PRI . Note: *, #*, and *** indi-
cate statistically significant at the 10%, 5%, and 1% significance levels, respectively.Coefficients indicate the marginal impact on consumers’
utility.
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Consumer preferences and willingness to pay for whole grains:

a case study of black rice
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Abstract

The promotion of whole grains is critical for enhancing food security and improving public

health in China. This study analyzes consumer preferences and willingness to pay for six attributes of black

rice, based on data from a survey of 408 consumers and using a choice experiment method. The results re-

veal that consumers exhibit strong preferences and high willingness to pay for food safety attributes of black

rice, including green food certification and food quality certification.In contrast, there is no significant pref-

erence for other attributes, such as brand, taste, and sales channels. Additionally, consumer perception of

the nutritional value of black rice generally positively affects consumer preferences for black rice , with most

significant impact observed for green food certification.Lastly, higher-income consumers demonstrate a pref-

erence for brand and taste attributes.Our findings suggest a series of policy implications, including enhanc-

ing food safety regulation, increasing public education on food safety, raising public awareness about the

nutritional value of black rice, and offering differentiated black rice products based on market heterogeneity.
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whole grains; black rice; consumer preference ; willingness to pay ; choice experiment
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