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ABSTRACT
This study focuses on japonica rice (Oryza sativa L. ssp. japonica) and examines

how product attributes, consumer attitudes, consumer demographics, and regional

differences influence different categories of the daily purchase prices of japonica rice

in China. Online questionnaires were distributed to 492 respondents from the inland,

coastal, and northern regions of China. The study applied an ordered logit regression

and a multinomial logit regression to analyze the survey data and understand the

differences among various categories based on purchase prices. Consumers with high

income and educational levels, who are more concerned with the environment and

their health and have greater trust in government supervision of rice quality, as well

as inland consumers, are more likely to purchase high-priced japonica rice, whereas

the price factor has a negative relationship with such purchases. The results provide

sufficient information to the japonica rice industry to expand its market and improve

its profitability.

1 INTRODUCTION

Rice (Oryza sativa L. ssp. indica and japonica) is among the

most important staple foods worldwide. More than 60% of

the population of China consumes rice, with japonica rice

accounting for 30% of rice consumption. Normally, the low

price elasticity of rice ensures that its price is not highly

volatile. However, income growth, convenience, marketiza-

tion, and urbanization have significantly changed the rice con-

sumption structure (Aoyagi, 2012; Wu, Wu, Yin, & Chien,

2020). In particular, more and more consumers in the north

of China prefer to consume japonica rice instead of wheat

(Triticum aestivum L.), and an increasing number of con-

sumers in the south purchase japonica rice instead of indica

rice. Another significant change is in the quality of rice;

increasing numbers of consumers favor natural, safe, healthy,

environmentally friendly, functional (e.g., low protein), and
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organic high-quality rice. Consequently, the market share of

japonica rice is continually growing, and the price range of

rice has been fluctuating wildly. For example, the average

market price for normal japonica rice is approximately CNY 8

(yuan [CNY]) kg−1, but for certain japonica rice varieties it

can reach up to CNY 80 kg−1 (Zeng & Xu, 2014).

Previous studies examined the influence of awareness and

knowledge on the purchasing behavior or willingness to pay

for rice; however, there is limited research on japonica rice

(Wu, Zhou, & Chien, 2019; Xu, Su, & Lone, 2018; Zhou,

Liu, Mao, & Yu, 2017). Until now, consumer perceptions have

remained a largely unexplored mechanism for empirically

understanding price structures in the japonica rice market.

Clarifying the preference and characteristics of consumers

who purchase high-priced agricultural products can provide

useful information to producers and enable product differenti-

ation. This study examines how product attributes, consumer
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attitudes, consumer demographics, and regional differences

influence different categories of the daily purchase prices of

japonica rice in China.

2 DATA AND METHODS

Given the existence of regional differences in the Chinese

rice market, our survey randomly selected three different

regions across 10 provinces (Beijing, Shanghai, Yunnan,

Sichuan, Guangdong, Jiangsu, Hubei, Fujian, Liaoning, and

Heilongjiang) and targeted respondents who consume japon-

ica rice as their main staple food. The main data collection

method was an online questionnaire, conducted November–

December 2017. A third-party platform database agency

(Baidu) was used to distribute questionnaires to potential

respondents (>24 years old). All other procedures (e.g., sur-

vey design and data analysis) were performed by the authors.

The questionnaire focused on four components: con-

sumer demographics (age, gender, education, and household

income), product attributes (brand and place of production),

consumer attitudes (price, environment, health, and supervi-

sion), and purchase prices of japonica rice. Forms used a five-

point rating scale. Product attributes and consumer attitudes

(price) were measured from very unimportant (1) to very

important (5) by the answer to the question “To what extent

do you think the brand, place of production (place) or price of

japonica rice are important?” Consumer attitudes regarding

environment and health were measured from not concerned

(1) to very concerned (5) by the answer to the question “To

what extent are you concerned about environmental impact

or health effect while purchasing japonica rice?” Consumer

attitude of supervision was measured from no trust (1) to very

high trust (5) by the answer to the question: “To what extent do

you trust the food supervision system?” The purchase price of

japonica rice was measured using the question ‘‘What is your

daily purchase price of japonica rice (yuan/kg)?”; respon-

dents were given choices of purchase prices (four ordered cat-

egories) (Table 1 gives details for each category).

The final set of respondents consisted of 492 randomly

selected respondents: 150, 187, and 155 respondents from the

inland (region I: Hubei, Yunnan, and Sichuan), coastal (region

C: Guangdong, Shanghai, Jiangsu, and Fujian), and north-

ern (region N: Beijing, Liaoning, and Heilongjiang) regions,

respectively.

To measure the ordinary dependent variables, we used

an ordered logit regression (Model 1) and multinomial logit

regression (Model 2). The ordered logit regression is based on

the following formula:

𝑃 (𝑌 ≤ 𝑘 ) = 𝑝1 + 𝑝2 +⋯ + 𝑝𝑘 =
exp

(
α𝑘 +𝑋β

)

1 + exp
(
α𝑘 +𝑋β

) (1)

Core Ideas
∙ Product attributes and consumer attitudes influ-

ence japonica rice prices in China.

∙ Consumers concerned about the environment are

more likely to purchase high-priced japonica rice.

∙ Consumers with more trust in the supervision sys-

tem are more likely to purchase high-priced japon-

ica rice.

∙ High-income, highly educated consumers are also

more likely to purchase high-priced japonica rice.

∙ Price has a negative relationship with purchase of

high-priced japonica rice.

where k = 1, 2 . . . , k (the outcome category), X indicates the

matrix of independent variables, αk and β are the parameters

to be estimated, P (Y ≤ k) is the probability of Y falling at

or below a given k, and p1, p2, pk are the probabilities of Y
(an ordinal response). The ordered logit regression in the logit

form is as follows:

Logit [𝑃 (𝑌 ≤ 𝑘 )] = log
[

𝑃 (𝑌 ≤𝑘 )
1−𝑃 (𝑌 ≤𝑘 )

]

= log
[

𝑝1+𝑝2+⋯+𝑝𝑘
𝑝𝑘+1+𝑝𝑘+2+⋯+𝑝𝑘

]

= α𝑘 +𝑋β

(2)

where β indexes the effect of p independent variables on the

logit, αk is not used to interpret the results and is only related

to the out category, and X = (X1, X2, X3, ..., X12) is a set of

exploratory variables.

For the multinomial logistic regression, the dependent vari-

able contains four categories (A, B, C, and D). Choosing cat-

egory A as a baseline, the equations of each category are as

follows:

𝑔𝑏 (𝑥) = log𝑃 (𝑌 = 𝐵)
𝑃 (𝑌 = 𝐴)

= β10 + β10𝑥1 +⋯ + β1𝑝𝑥𝑝 (3)

𝑔𝑐 (𝑥) = log𝑃 (𝑌 = 𝐶)
𝑃 (𝑌 = 𝐴)

= β20 + β20𝑥1 +⋯ + β2𝑝𝑥𝑝 (4)

𝑔𝑑 (𝑥) = log𝑃 (𝑌 = 𝐷)
𝑃 (𝑌 = 𝐴)

= β30 + β30𝑥1 +⋯ + β3𝑝𝑥𝑝 (5)

where β10, β11, β12, ..., β3p are the parameters to be estimated,

and X = (X1, X2, X3, ..., X12) is a set of exploratory variables.

Table 2 presents a detailed description of the variables and a

summary of sample statistics used in Models 1 and 2.



www.manaraa.com

WU ET AL. 3 of 6

T A B L E 1 Distribution of four purchase-price categories

Purchase price Frequency Percentage Cumulative Category
Sample numbers %

<CNY 5.00 kg−1 122 24.80 24.80 A

CNY 5.00–9.99 kg−1 270 54.88 79.67 B

CNY 10.00–14.99 kg−1 60 12.20 91.87 C

≥CNY 15.00 kg−1 40 8.13 100 D

Total sample 492 100 – –

Note. Data from the authors’ survey.

T A B L E 2 Definition of variables and sample statistics

Variables Description Mean Median Range
Demographic factors

𝑋1 Age Age of respondents (yr) 34.20 (8.01) 32 45

𝑋2 Gender Female = 1; Male = 0; 0.41 (0.49) 0 1

𝑋3 Education 1 = primary education or below; 2 = lower

secondary education; 3 = upper

secondary education or equivalent level;

4 = bachelor’s degree or equivalent level;

5 = master’s level or above

3.75 (0.80) 4 4

𝑋4 Household

income

(monthly)

1 = <CNY 3,000; 2 = CNY 3,001–5,000;

3 = CNY 5,001–8,000;

4 = CNY 8,001–10,000;

5 = CNY 10,001–20,000;

6 = CNY 20,001–30,000;

7 = CNY 30,001–50,000;

8 = >CNY 50,000

4.33 (1.66) 4 7

Product attributes

𝑋5 Brand Scores range from 1 = very unimportant to

5 = very important

3.26 (1.11) 3 4

𝑋6 Place Scores range from 1 = very unimportant to

5 = very important

3.26 (1.24) 3 4

Consumer attitudes

𝑋7 Price Scores range from 1 = very unimportant to

5 = very important

3.42 (1.18) 3 4

X8 Environment Scores range from 1 = not concerned to

5 = very concerned

4.13 (1.15) 5 4

𝑋9 Health Scores range from 1 = not concerned to

5 = very concerned

3.98 (1.14) 4 4

𝑋10 Supervision Scores range from 1 = no trust to 5 = very

high trust

3.46 (1.27) 4 4

Regional factors

𝑋11 Region C Coastal region = 1, inland and northern

region = 0

0.38 (0.49) 0 1

𝑋12 Region I Inland region = 1, northern and coastal

region = 0

0.30 (0.46) 0 1

Note. Parentheses indicate standard errors.
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T A B L E 3 Estimated results of Model 1

Variables Coefficient Odds ratio
Demographic factors

Age 0.0178 (0.0117) 1.0179 (1.0118)

Gender −0.0902 (0.1816) 0.9137 (1.1991)

Education 0.3222 (0.1246) ** 1.3802 (1.1327) **

Household

income

0.1715 (0.0588) ** 1.1871 (1.0606) **

Product attributes

Brand 0.0786 (0.0862) 1.0818 (1.0900)

Place 0.0681 (0.0834) 1.0704 (1.0870)

Consumer attitudes

Price −0.1985 (0.0827) * 0.8199 (1.0862) *

Environment 0.2422 (0.1003) * 1.2740 (1.1055) *

Health 0.2064 (0.1042) * 1.2293 (1.1098) *

Supervision 0.1583 (0.0799) * 1.1715 (1.0832) *

Regional factors

Region C 0.1100 (0.2142) 1.1163 (1.2389)

Region I 0.1583 (0.0799) * 2.1337 (1.0832) *

A|B intercept 1.7457 (0.8792) * 5.7299 (2.4090) *

B|C intercept 4.4408 (0.9011) *** 84.8428 (2.4623) ***

C|D intercept 5.5585 (0.9156) *** 259.4334 (2.4983) ***

Note. Pseudo R2: 0.1117; Akaike information criterion: 1095.5748; Bayesian

information criterion: 1158.5520; log likelihood: −532.7874; LR χ2: 51.97***;

Prob (>χ2): 0.0000; parentheses indicate standard errors.
*Significant at the .05 probability level.
**Significant at the .01 probability level.
***Significant at the .001 probability level.

3 RESULTS

Table 3 presents the results of the ordered logit regression.

The results of Model 1 were proved to be robust and statisti-

cally significant by examining the Brant test and their variance

inflation factors (Brant, 1990). Education; household income;

consumer attitudes toward the environment, health, and super-

vision; and region I were positive and statistically significant,

whereas price was negative and statistically significant.

Regarding consumer attitudes, if consumers consider price

an important factor, they are less likely to buy higher-priced

japonica rice. For every one-unit increase in product attribute

(price), the odds of being more likely (category B, C, or D vs.

category A) to buy was 18.01% lower, holding all other vari-

ables constant. Consumers are more likely to purchase high-

priced japonica rice if they focus on environment and health

when making purchase decisions. In addition, if consumers

have greater trust in government supervision of rice quality,

they are more likely to buy higher-priced japonica rice. For

every one-unit increase in consumer attitudes (environment,

health, and supervision), the odds of being more likely to buy

was multiplied 1.27, 1.23, and 1.17 times, respectively (i.e.,

increased by 27.40, 22.93, and 17.15%, respectively), holding

all other variables constant.

Consumers from inland areas were more likely to pur-

chase higher-priced japonica rice; their odds of purchasing

was 2.13 times that of consumers in the coastal or north-

ern regions, holding all other variables constant. One possi-

ble explanation is that inland consumers face higher logistic

costs; this is because the inland region only produces a small

amount of japonica rice compared with coastal or northern

regions. Among demographic factors, if consumers have a

high education level or high household income, they are more

likely to purchase high-priced japonica rice. For every one-

unit increase in consumers’ education level, the odds of being

more likely to buy was multiplied 1.38 times (i.e., increased by

38.02%), holding all other variables constant. And for every

one-unit increase in consumers’ household income, the odds

of being more likely to buy was multiplied 1.19 times (i.e.,

increased by 18.71%).

Table 4 shows the results of the multinomial logit regres-

sion regarding the specific differences between the reference

category A and categories B, C, or D. Category A is the

reference group compared with category B (Case 1), cat-

egory C (Case 2), and category D (Case 3), respectively.

Case 1 shows that category A and category B have simi-

lar values, and only the environment and supervision fac-

tors were statistically significant. This is because price dif-

ferences were not large in Case 1. The results of Case 2

and Case 3 were very similar to Model 1. However, Case 3

shows that the age factor has statistical significance; that is,

older consumers were more likely to buy high-priced japon-

ica rice. Finally, consumer attitude toward supervision was not

significant.

4 CONCLUSION

The Chinese agriculture market is facing the issue of agri-

cultural product similarity, partly because producers often

ignore consumer demand. Analyzing consumer preferences

and regional characteristics could contribute to developing

a product differentiation strategy for producers. This study

focused on japonica rice, examining how product attributes,

consumer attitudes, consumer demographics, and regional

differences influence different categories of the daily purchase

prices of japonica rice. Consumers with high income and edu-

cational levels, who are more concerned with the environment

and their health, and have greater trust in government super-

vision over rice quality, as well as older consumers and inland

consumers, are more likely to purchase high-priced japonica

rice. These results not only provide an insight into the food

market but also provide sufficient information to the japon-

ica rice industry to expand its market and improve its prof-

itability. More important, the results could contribute to the
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development of agricultural product differentiation and

improve its producer price.
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