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Abstract: Currently, the quality and safety of agricultural products and the enhancement of the
agroecological environment are widely discussed. In response to solving the problem of insufficient
exploitation of the market potential regarding sustainable agricultural products, this study uses
rice on e-commerce platforms as an empirical case and constructs a hedonic price model aiming to
explore the impact of the sustainable label on the price premium of agricultural products. The results
show that: (1) There is a significant price premium for rice with sustainable labeling over ordinary
rice, which is about 47.55%. In addition, within the types of sustainable labels, the price premium
for rice with an organic food label is higher than that of rice with a green food label. (2) Except
for the sustainable label, factors affecting the price premium of rice products include e-commerce
platforms, rice varieties, package types, and whether it is imported. The price premium indicates
the actual recognition and preference of consumers for agricultural products with the sustainable
label. Departments of agricultural and food management departments should cooperate to improve
the agricultural certification system (i.e., the sustainable label), further unblock a positive market
mechanism of “green label—high quality—good price”, and facilitate the green transformation of
China’s agricultural production from the consumer side.

Keywords: green food; price premium; hedonic price model; e-commerce platforms

1. Introduction

Driven by emerging environmentalism and health concerns about exposure to pesti-
cides and antibiotics, organic agriculture received much attention in the 1980s, leading to
the formation of eco-label systems in the food sector in Western countries [1]. Eco-label, also
known as a sustainable label, has been an effective tool in affecting consumers’ decision
making concerning the purchase of sustainable products [2,3]. Theoretically, it is also an
incentive for producers to increase the environmental standards of products [2,4]. However,
such results are not always true in practice, and some empirical findings indicate that the
price premium at the retail level does not necessarily imply the premium at the producer
level [5,6].

In China, the sustainable label system in the food sector was established in the 1990s [7].
Sustainable labels in this paper refer to “Green Food” labels and “Organic food” labels
(Table 1). In 1996, the China Green Food Development Center promulgated the “Green
Food” certification, which is unique in China. The “Green Food” certification can be di-
vided into two different levels: A-class (allowing the use of a certain amount of chemicals)
and AA-class (using internationally accepted norms for organic food laid down by IFOAM,
equivalent to “organic food”) [8]. Due to the intensification of the “organic food” certi-
fication, China Green Food Development Center officially suspended the certification of
AA-class “green food” in June 2008 [9]. There are specific technical standards for different
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agricultural products, such as Environmental Quality of Production (NY/T 391), Gen-
eral Guidelines for Packaging (NY /T 658), Guidelines for Pesticide Use (NY/T 393), and
Guidelines for Fertilizer Use (NY /T 394).

Table 1. Description of sustainable labels.

Certification Green Food Organic Food
7
2
Label ® %

Certificate authority

Validity of certificated label
Operation year [8]

Main differences [8,10]

rce

*ER60
Greenfood

GFXXXXXXXXXXXX

China Green Food
Development Center, Ministry
of Agriculture and Rural

g
e 6%

China Organic Food Certification Center, Ministry of
Agriculture and Rural Affairs of the People’s Republic of China;
Organic Food Development Centre, Ministry of Ecology and

Affairs of the People’s . , . .
Republic of China Environment of the People’s Republic of China
3 years 1 year
1990 1994

Controlled and limited use of
synthetic fertilizer, pesticides,

growth regulators, livestock No use of synthetic fertilizers, pesticides, growth regulators,
and poultry feed additives, livestock and poultry feed additives, and gene engineering
and gene engineering technology. (AA-class green food, suspended after June 2008)

technology. (A-class
green food)

China’s economy has grown steadily, leading to a significant increase in consumer
income. Due to the improved living standards and numerous food crises (e.g., Sanlu
milk powder scandal, cadmium rice incident, and lean meat essence incident), Chinese
consumers are increasingly concerned about the safety and quality of food products [11].
In 2018, the market size of organic food consumption in China exceeded CNY 62.4 billion
(the exchange rate of USD to CNY was 6.62 on average in 2018), making it the third-largest
consumer of organic food in the world [12]. Additionally, previous “high input, high
output” methods in agriculture caused serious pollution, which not only restricted the
development of agriculture but also threatened China’s food security [8]. Thus, the need to
increase the production and manufacturing of sustainable and high-quality agricultural
products and to promote the green development of agriculture has become more urgent.

In general, the price of green agricultural products (products with a “Green Food”
label or “Organic Food” label) is higher than that of conventional agricultural products due
to the costs associated with obtaining and using the sustainable label [13]. The majority of
consumers are willing to pay a price premium for sustainable agricultural products [14,15].
However, in reality, sustainable labeling does not always have the intended results [3].

China’s agricultural products market has developed rapidly in recent years. The gross
output value of China’s agriculture was CNY 7.17 trillion (the exchange rate of USD to CNY
was 6.90 on average in 2020), and online sales of agricultural products accounted for 5.8%
(CNY 415.89 billion), an increase of 26.2% year-on-year [16]. With the popularity of online
shopping, people are increasingly inclined to purchase daily food through e-commerce
platforms [12]. Compared with the traditional retail pattern, e-commerce platforms have
the advantage of cost reduction and demand enhancement [17]. For green agricultural
products, the target group is more often young and middle-aged people in urban areas [11].
E-commerce platforms, as an effective tool to address issues related to product circulation
and marketing, are well suited for the sale of green agricultural products [18]. However,
research on consumer behavior related to sustainable agricultural products on fresh food
e-commerce platforms is minimal [12,19].
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Therefore, the objective of this study is to examine the price premium of sustainable
labeling on agricultural products on e-commerce platforms based on the revealed prefer-
ence theory. This study contributes to the current literature in the following aspects. First,
it investigates the food price premium of sustainable labeling on the basis of the actual
transaction data. As compared with stated preferences data, actual price premium can
avoid a hypothetical bias from the willingness to pay data to reveal consumer choices better.
Second, this study explores the price premium of sustainable labeling on e-commerce
platforms. Results from the emerging e-commerce platforms enrich the current studies
focused on the traditional offline market. Because of increasing concerns for the environ-
ment, sustainable-labeled agri-food products have been developed in many other countries
worldwide. Results based on actual rice price data from e-commerce platforms in China
provide broader insights for international audiences.

This study is organized into six sections. Section 2 introduces relevant studies that
explore how sustainable labeling affects the food market through consumer willingness to
pay and market price. Section 3 presents a hedonic pricing model to explain the attributes
of food prices. Section 4 summarizes the data source and descriptive statistics. Section 5
discusses the estimation results of the price premium from the empirical analysis. Finally,
Section 6 presents the conclusions of the study, the limitations of the data and results, and
possible implications for policy design and implementation.

2. Relevant Studies

Price premium refers to the excess prices paid over and above the “fair” price that is
justified by the “true” value of the product [20,21]. As for the price premium related to
sustainable labels, it is defined as an amount of money that buyers were keen to disburse
to protect the environment [22,23].

Numerous studies have estimated the price premium that consumers are willing to
pay for sustainable labels in the food sector [10]. Methods for measuring the price premium
fall into two categories, corresponding to the theory of revealed preference and stated
preference [24]. The former includes auctions, laboratory experiments, field experiments,
and market data, and the latter includes discrete choice analysis [25], conjoint analysis,
customer surveys [26], and expert judgments. Evidence from stated preference surveys
indicates that consumers generally express a preference for products with sustainable
labels [11,26]. People are willing to pay USD 21.95 extra per year for organic CAS milk, ac-
cording to a survey using the contingent valuation method (CVM) in Taiwan [27]. Through
a meta-analysis of 80 studies worldwide, the research focused on a broad area of sustainable
food products suggests that the overall WTP premium for sustainability (in percentage
terms) is 29.5% on average [28]. Its results also indicate that the WTP estimate conducted by
the hypothetical approach (choice experiment and contingent valuation method) is higher
than the non-hypothetical one due to hypothetical bias. That is to say, there is a research
gap between the WTP and the actual purchasing behavior, which can bias producers’
decisions [29].

Those relying on actual market data (a revealed preference method) are limited, yet
confirm the existence of price premiums in the retail market for sustainable labels [30,31].
Historically, hedonic analysis is widely used for scanner data or privately collected sec-
ondary data when estimating implicit prices in the food sector [32]. Several scholars used
it for measuring the price premium of differentiated food (wine, egg, olive oil) product
attributes [33-36]. By comparing the price premiums for sustainability attributes in Chinese
online and offline markets, Jiang et al. [19] find that the “Green Food” label could gain a
price premium in the online market but not in the offline market.

A number of studies examined the motivations of consumers’ price premiums for
sustainable labels [37,38]. Using structural equation modeling, Voon et al. [39] found that
attitude and subjective norms exerted significant positive effects on willingness to pay,
which positively affects actual purchase. Lin et al. [12], based on a survey of consumers
who bought organic foods online, concluded that product characteristics and platform char-
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acteristics significantly impact the perceived utilitarian value and perceived hedonic value
for consumers, and perceived value plays a critical mediating role in influencing product
characteristics and platform characteristics on consumers’ continuous purchase intention.

In addition to the motivations discussed above, much research focuses on the fac-
tors influencing consumer WTP premium for green agricultural products, which mainly
concerns quality, demographic characteristics, perceptions, and social factors [28,40]. Con-
sumers who are well aware of sustainable labels will pay higher prices for green agricultural
products [26,37]. In the case of information asymmetry, it is unlikely that consumers will
pay higher prices for sustainable agricultural products if they are unfamiliar with those
products, especially when the market is inadequately regulated and the product promotion
is missing [41]. It is generally acknowledged that higher income is associated with a higher
WTP premium [11,25]. Age is negatively correlated with the decision to consume green
agricultural products [7,42], while women have a higher level of WTP premium than men
for such products [13,43].

Prices play a role in consumers’ purchase behaviors, and knowledge of price premiums
allows for informed marketing decisions by distributors such as e-platform operators [24].
However, previous research on price premiums of sustainable labeling in agricultural
products is mostly about WIP premiums, and less attention was paid to the “revealed”
price premium. There are very few studies on the price of sustainable agricultural products
sold on e-commerce platforms. Therefore, this study examines the price premium of green
food-labeled and organic food-labeled agricultural products on e-commerce platforms,
which contributes to the literature by exploring the price premium using transaction data.
Important insights are gained to promote the sustainable agrifood market.

3. Method

The term “hedonic”, originally “hedonistic”, refers to the satisfaction of material
desires, which in economics implies the acquisition of utility [44]. Lancaster [45] proposed
the concept of an “attribute bundle” based on the heterogeneity of products, which led
to the core idea of the theory, maintaining that each product is a blend of attributes, and
consumers buy the product for the attribute bundle that affects their utility. That is to say,
the product purchase involves a collection of inherent attributes. Moreover, it is the implicit
price corresponding to the set attributes that determines the final product price, though the
attributes may not be directly observable in the market.

Following Rosen [46], the currently considered empirical relationship between rice
prices and product attributes is expressed as follows:

U:f(x,Zl,Zz,...,Zn), (1)
P(Z) = P(Z41,Za,...,Z0), )
Pz, = Uz, /Uy = dP/3Z,, 3)

In (1), U is utilities provided by the rice product Z, and Z; is a vector of extrinsic and
intrinsic product attributes. In (2), P is the actual transaction price of Z. Consumer choice
is based on the utility maximization principle, which involves the choice (21, Z5, ..., Zy)
and x items (i.e., other goods) subjected to the consumer budget constraint (y) [33]. As
shown (on the left side) of (3), Pz, is the ratio of the utility of one single attribute to the
utility of compound product x and objectively reflects the degree of consumer preference
for the product. The ratio is referred to as the implicit price of the attribute.

In current studies, the selection of product attributes takes into account both the rice
product and the e-commerce platform. A previous study [47] on the price formation of
certified rice has shown that the rice variety, brand, and certification positively affect the
price, while the rice shape, package, and geographical protection mark lower the rice
products’ price premium. In a study of rice purchasing behaviors of urban residents, Cao
et al. [48] selected the distribution platform, season when purchasing, variety, and rice
origin, quality, brand, package, and shelf life as independent variables. The results showed
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that more than half of the consumers chose to buy simply packaged rice, and the quality
and safety information was of great concern to consumers. In studies of e-commerce
platforms [49,50], the delivery time, online security, number of reviews, and proportion
of picture reviews have different effects on consumer choice of the e-commerce platform
when purchasing agricultural products. Jiang et al. [51] concluded that suitable product
display and reputation incentive mechanisms in e-commerce have a significant positive
effect in boosting the consumption of green agricultural products.

Based on past studies and currently available data, both intrinsic and extrinsic at-
tributes were chosen in this study. In terms of intrinsic attributes, green food labels and
organic food labels were included as proxy variables for the sustainable label. Rice variety
and type were chosen to examine the effect of the product quality on the price premium
while designating rice as imported was adopted to explore the effect of geographical at-
tributes on price. To account for the extrinsic attributes, the sales platform, market share,
package type, and promotion were selected to measure the extent to which external factors
contribute to the price premium.

The functions commonly applied in the hedonic price model are linear, log-log, log-
linear, and semi-log forms [52]. Nonlinearities are generic features of equilibrium in hedonic
models and a fundamental and economically motivated source of identification [53]. The
current study selected the log-linear functional form for regression. The empirical hedonic
price equation is described as follows:

Ln(P;) = Bo + B1(Sustainable label;) + B2 (Sales platform ;)+
B3 (Brands with high market share;) + Ba(Variety;) + Bs(Type;)+ (4)
Be(Package type;) + By(Import;) + Bs(Promotion;) + ¢;,

In (4), Ln(P;) is the natural logarithm of the transaction price for ith rice (i = 1,...,n).
The unknown parameters (B0, B1, B2, B3, Ba, Bs, Be, B7, Bg) correspond to eight rice attributes
(sustainable label, sales platform, brands with higher market share, variety, type, package
type, import, and promotion), and ¢; is the error term that is independently distributed
with a mean of zero.

However, the parameters obtained from log-linear estimates cannot be directly inter-
preted as marginal effects. It is necessary to further calculate their marginal implicit prices
(i.e., hedonic prices) using the following formula [54,55]:

B Continous variable
eP — 1 Dummy variable’

Pz /P = { (5)

where B's are the parameters obtained from the log-linear estimates, P is the transaction
price for the baseline product, and Pz, is the hedonic price of attribute Z,.

4. Data and Descriptive Statistics
4.1. Data

Rice is the most important staple food in China, serving as the staple food for more than
60% of the population due to dietary habits [56]. Compared with animal-based products,
consumer perception of safety in rice can be remarkably improved by certification logos [57].
Therefore, we take rice as representative empirical data.

In order to confirm the research on the recent market phenomenon of online marketing,
this study applies the data from the major domestic food e-commerce platforms. Through
the preliminary online survey, we intended to pick several representative online fresh
food platforms regarding different age groups of consumers, platform popularity, and
platform sales conditions. As a result, seven e-commerce platforms were chosen: COFCO,
Freshippo, Tmall, JD, Missfresh, Dmall, and Taobao. Considering that the market data
have the advantage that real purchases are used, the data in this paper were first-hand
e-commerce data [24]. A total of 200-220 rice products sold on e-commerce platforms were
selected at a fixed date every month. This study has a total of 2549 records after 12 months
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of collection (from November 2019 to October 2020). The data include the price of rice
products, green food label, organic food label, date of data obtained, sales platform, brand,
rice variety, rice type, country of production, packaging type, and whether promotion/form
of promotion. During data washing, 57 outliers were eliminated, referring to the standard
of “X £2.55D” [58], and finally, there were 2492 pieces of data, with an efficiency of 97.76%.

4.2. Descriptive Statistics

The dependent variable in this study is the standard price for a 5 kg bag of rice
sold on e-commerce platforms, which is the most common size purchased [59]. Table 2
shows the sample descriptive statistics. The mean of the pooled data is 65.813 CNY/5
kg, the maximum value is 229 CNY/5 kg, the minimum value is 13.190 CNY/5 kg, and
the standard deviation is 39.314. Considering that the rice purchased daily is generally
homegrown and in simple packaging with significant brand recognition, we also analyzed
the price of that kind of rice product. Table 2 (fourth row) shows the average price of
49.925 CNY/5 kg, which is not perceptibly different from a 5 kg bag of rice sold offline,
indicating that the price is not substantially different from the rice sales on e-platforms.

Table 2. Descriptive statistics for prices of rice on e-commerce platforms.

Characteristic Mean Std Dev Max Min Count
Price (CNY/5 kg) of full sample 65.813 39.314 229.000 13.190 2492
Price (CNY/5 kg) of ordinary rice 58.505 32.555 229.000 13.190 1982

Price (CNY/5 kg) of ordinary rice,
homegrown, and simply
packaged with significant brand
recognition

49.925 19.745 133.333 24.875 721

To gain an initial understanding of the impact of sustainable labels on the actual
premium paid, we compared the average price of different categories of rice products. The
average price of ordinary rice products was 58.505 CNY/5 kg, and the average price of rice
products with sustainable labels was 94.215 CNY /5 kg. For the several types of sustainable
labels, the average price of green food-labeled rice products was 66.741 CNY/5 kg, and the
average price of organic-labeled rice products was 129.016 CNY/5 kg.

Table 3 shows the descriptive statistics for extrinsic and intrinsic attributes of rice
on e-commerce platforms. The current study focuses on rice products with a sustainable
label, including two classifications: the green food label and the organic food label. There
are a total of 510 products with a sustainable label, of which 285 and 225, respectively,
are green food-labeled rice products and organic food-labeled rice products. The two
types account for 11.4% and 9.0% of the total, respectively. In terms of sales platforms,
the proportion of rice product sales from each e-commerce platform is Dmall (24.9%),
Freshippo (15.4%), JD (12.8%), Missfresh (5.3%), Taobao (15.5%), Tmall (14.5%), and COFCO
(11.7%). Brands with high market shares include FuLinMen, QiHeYuan, ChaiHuoDaYuan,
ShiYueDaoTian, JinLongYu, and COFCO ChuCui, respectively, accounting for 35.2% out of
2492 observations. Among varieties, the top four varieties are DaoHuaXiang rice (27.3%),
long-grain rice (20.4%), Komachi rice (6.0%), and Jasmine rice (5.1%). According to the
classification of paddy, rice can be divided into two categories: japonica and indica, with
the former accounting for 88.8%, mostly grown in northern areas, and the latter accounting
for 11.2%, mostly grown in southern areas. As for the package type, 96.3% of the rice
products have simple packaging, such as the plastic sealed vacuum bag. A few (3.7%) of
the rice products are finely packaged, for example, in gift boxes. Regarding the origin, the
vast majority of rice products sold on e-commerce platforms were grown in China (92.4%).
Only a small percentage originates from other countries, including Thailand, Cambodia, or
Japan. Additionally, from the perspective of marketing, more than half of the rice products
(51.9%) are on sale.
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Table 3. Descriptive statistics for the extrinsic and intrinsic attributes of rice sold on e-commerce

platforms.

Variable Distinct Value Frequency Proportion

Ordinary 1982 0.795

Sustainable label 3 Green food label 285 0.114

Organic food label 225 0.090

Dmall 620 0.249

Freshippo 383 0.154

JD 318 0.128

Sales platform 7 Missfresh 132 0.053

Taobao 387 0.155

Tmall 361 0.145

COFCO 291 0.117

Brands with higher » 0=No 1615 0.648

market share 1="Yes 877 0.352

DaoHuaXiang rice 681 0.273

Jasmine rice 126 0.051

Variety 5 Komachi rice 149 0.060

Long-grain rice 509 0.204

Other 1027 0.412

Type » 0 = Indica rice 280 0.112

M 1 = Japonica rice 2212 0.888

0 = Simple package 2400 0.963

Package type 2 1 = Fine package 92 0.037

Import 5 0=No 2302 0.924

P 1= Yes 190 0.076

P i » 0=No 1199 0.481

romotion 1="Yes 1293 0.519

5. Results and Discussion

Rice is a multi-attribute product, with each product representing a different bundle of
attributes noted by the sustainable label, origin, brand, variety, type, package, marketing
strategy, and price. The estimation results of two pooled data models and two label segment
models of the hedonic price equations are shown in Table 4.

Table 4. Robustness tests.

Pooled Label Segments
Y=Ln(P) OrGgraerfircl Eggj ir;gel Gree;lolf)(‘)iogigziganlc Green Food Label Organic Food Label
(Intercept) 3.858 *** 3.847 *** 3.819 *** 3.835 ***
(0.053) (0.052) (0.052) (0.056)
0.389 *** 0.181 *** 0.180 *** 0.651 ***
Sustainable label (0.024) (0.026) (0.026) (0.032)
0.650 ***
) (0.032) ) )
Other attributes YES YES YES YES
Num of observations 2492 2492 2267 2207
R? 0.484 0.519 0.442 0.540

Note: Months have been controlled. Robust standard errors in parentheses correcting autocorrelation and
heteroskedasticity. *** p < 0.01.

Organic food has a stricter standard than green food according to China’s food quality
standards. The model in the second column of Table 4 shows estimation results of rice
products with green food labels and organic food labels as having a sustainable label.
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Those results allow examination of whether there is a price premium for rice products with
sustainable labels and what is the magnitude of the premium. Two label segment models
are intended to further examine the magnitude of premiums for different sustainable labels
(i.e., green food label and organic food label). Another pooled data model listed in the
third column of Table 4 classifies rice products into green food, organic food, and ordinary
food by label, and the robustness of the estimated hedonic price model is established by
comparing test results with other models.

As shown in Table 4, the regression coefficients and their significance for the sustain-
able label (i.e., green food label and organic food label) of the model (Table 4, 3rd column)
are not obviously different from the regression coefficients and their statistical significance
level of the two label segment models. Meanwhile, the regression coefficients and their
significance across models are also quite similar. Thus, the hedonic price model is robust,
and the variables are appropriately selected.

The pooled data model in Table 5 provides evidence that there is a significant price
premium indeed for the rice products with a sustainable label, and at the significance level
of 1%, the premium for the rice products with a sustainable label compared to ordinary rice
products is +47.55% ceteris paribus. When further reviewing the results for different label
types, the premium paid for rice products with the green food label is +19.84%. However,
previous studies [9,60] calculated an average consumer willingness to pay for green rice to
be 25-50%, higher than the result of this study, showing that there is a large efficiency loss
conversion of consumer willingness to pay into the price premium. The price premium
for rice products with the organic label is 91.55%, which is considerably higher than the
outcomes of previous studies [61] on the willingness to pay for organic food. The result
indicates a higher value of organic agricultural products to consumers. Moreover, different
standards of sustainable certification can generate differential price premiums.

Taking Dmall as the baseline, Freshippo, Taobao, and COFCO have significant positive
premiums of 31.52%, 26.62%, and 15.37%, respectively, while JD and Tmall have price
discounts of 17.47% and 17.55%, respectively, and Missfresh does not differ from the
omitted platform. The results show that the premium amount affected by professional
fresh food e-commerce platforms such as COFCO, Dmall, and Freshippo is higher than
non-professional e-commerce platforms such as JD and Tmall. It appears that consumers
pay a premium for professional fresh food e-commerce platforms and non-professional
e-commerce platforms with product quality assurance [50].

Rice variety generates a price premium for DaoHuaXiang rice (+48.44%) and a price
discount for Komachi rice (—10.95%) in comparison to other rice varieties. The reason may
lie in the fact that DaoHuaXiang rice is mainly produced in Northeast China, where the
fertile black land is more suitable for rice production and benefits from this reputation.

The price premium for finely packaged rice products, such as rice in gift boxes, is
65.86%. The result proves that packaging, as an additional element, reflects the value of
the agricultural products, potentially contributing to the actual price premium. Wu [47]
showed that packaging was not of high utility to consumers when rice was packed in
ordinary woven bags and vacuum packaged. The current study differs from Wu'’s [47] in
its definition of package type and distinguishes between simple and fine packages.

Finally, there is a significant price premium for imported rice products over rice
products from China (Table 4). The magnitude of the premium is 47.99% assuming all other
attributes are the same. The premium may be influenced by a preference for geographical
factors or transaction costs such as taxes. Moreover, the price premium for promotional
rice products is —15.13%.
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Table 5. Estimation results of sustainable labels on rice prices on an e-commerce platform.
Pooled (Green Food and Organic Food Label)
Y=Ln(P) - .
B Percentage of Price Premium
3.858 ***
(Intercept) 0(% ggél* -
Sustainable label ('0. 024) +47.55%
Sales platform (Baseline = Dmall)
Freshippo (5 70%7) +31.52%
D _%59228;“ ~17.47%
. 0.000 0
Missfresh (040222 ) +0.00%
Taobao sy +26.62%
—0.193 *** o
Tmall (0.022* —17.55%
COFCO 02 +15.37%
Brands with higher market share (7000?%? —1.59%
Variety (Baseline = Other)
- . 0.395 ***
DaoHuaXiang rice ('0 021) +48.44%
. . 0.054 0
Jasmine rice (0.060) +5.55%
s —0.116 **
Komachi rice (0.032) —10.95%
Long-grain rice (7000211()) —1.00%
Type 008) +5.02%
Package type 0(8 %?15;* +65.86%
Import %g%%;r +47.99%
. —0.164 *** o,
Promotion (0.018) —15.13%
Num of observations 2492
R? 0.484

Note: Type: 1—Japonica rice; 0—Indica rice. Package type: 1—Fine package; 0—Simple package. Months
have been controlled. Robust standard errors in parentheses correcting autocorrelation and heteroskedasticity.
b

p<0.01.

6. Conclusions and Recommendations
6.1. Conclusions

In response to the insufficient exploitation of the market potential regarding sustain-
able agricultural products, this study considers rice sold on e-commerce platforms and
specifies a hedonic price model to explore the impact of sustainable labels on the price of a
common agricultural product, rice.

Results allow for drawing the following conclusions. First, there is a significant price
premium (47.55%) for rice products with a sustainable label, and different standards of
certification can generate variations in the price premium. Specifically, the price premium
for rice with an organic food label is higher than that of rice with a green food label. Second,
the actual price premium for the green food-labeled rice products obtained in this study is
lower than the willingness to pay calculated by previous studies. The discrepancy indicates
that there is a large efficiency loss in the conversion of consumer willingness to pay into
price premiums. The result suggests careful consideration of the method used to obtain
the possible price premium in making management decisions, including the expansion
of production and marketing. Third, in addition to the sustainable label, factors that
significantly affect rice price premium include e-commerce platform, package type, rice
variety, and origin. It suggests that the price of agricultural products is determined by
a variety of extrinsic and intrinsic attributes that require consideration prior to choosing
e-commerce platforms for product distribution.
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6.2. Recommendations

Based on the main conclusion, this study provides insights on how to further develop
green food and organic food labeling and improve the market for sustainable food and
agricultural products.

Agribusinesses, cooperatives, and individual farmers should be encouraged to con-
sider sustainable agricultural production and certifications. Food consumption markets,
especially organic food, green food, and other high-grade food products, offer much poten-
tial and have been underexplored. This study suggests that both green food and organic
food-labeled products have a significant price premium. Therefore, sustainable agricultural
production is not only environmentally friendly but also provides economic incentives
for agricultural producers. At the early stage of transitioning from conventional agricul-
tural production to sustainable production, the price premium may not fully cover the
cost increase among small-holder farmers. However, reasonable subsidies can encourage
producers to join the sustainable agricultural industry, adhere to industry standards, and
supply high-quality agricultural products while earning price premiums.

Making consumers aware of and enhancing trust in high-quality, sustainable agricul-
tural products requires sustained communication and quality verification. The expansion
of the emerging e-commerce platforms is desirable for sustainable agricultural products to
account for a larger share of purchased foods. Online shopping platforms can highlight
the differences between agricultural products and have a certain promotional effect on the
development of high-quality agricultural products. Participation in online sales allows for
obtaining information more accurately, describing the targeted consumers. By reducing
business costs and improving operational efficiency while further enhancing brand recog-
nition, online sales improve the economic performance of local producers and promote the
development of a sustainable agricultural market.

6.3. Limitations and Future Studies

This study examined the price premium of sustainable labeling (green and organic
food labeling) using rice in the e-commerce platform as an empirical case. However, due to
the lack of data, this study used only one year of data as the sample. If a broader range of
data could be applied, more valuable studies might be investigated, such as capturing the
changes and trends of the price premium in the long run. Moreover, a further comparative
analysis that includes offline and online channels in the same framework would provide a
more holistic understanding of consumer behavior toward sustainable labels.

Author Contributions: Conceptualization, T.M.; methodology, X.M. and Z.L.; software, X.M.; valida-
tion, X.M. and Z.L.; formal analysis, X.M.; investigation, X.M. and Z.L.; resources, X.M. and Z.L.; data
curation, X.M. and Z.L.; writing—original draft preparation, X.M. and Z.L.; writing—review and
editing, TM., XM. and W.J.E; visualization, X.M.; supervision, T.M. and Y.M.; project administration,
T.M.; funding acquisition, TM. and Y.M. All authors have read and agreed to the published version
of the manuscript.

Funding: This research was funded by the National Natural Science Foundation of China (#72103188
and #72061147002), the Social Science Foundation of Beijing (21JCC100), the National Social Science
Foundation of China (#18ZDA074), and the 2115 Talent Development program of China Agricul-
tural University.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding authors upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data, in the writing of the manuscript, or
in the decision to publish the results.



Foods 2022, 11, 3781 11 0f12

References

1. Seufert, V.; Ramankutty, N.; Mayerhofer, T. What is this thing called organic?—How organic farming is codified in regulations.
Food Policy 2017, 68, 10-20. [CrossRef]

2. Gallastegui, I.G. The use of eco-labels: A review of the literature. Eur. Environ. 2002, 12, 316-331. [CrossRef]

3. Lee, E.J.; Bae, J.; Kim, K.H. The effect of environmental cues on the purchase intention of sustainable products. J. Bus. Res. 2020,
120, 425-433. [CrossRef]

4. Roheim, C.A. An evaluation of sustainable seafood guides: Implications for environmental groups and the seafood industry. Mar.
Resour. Econ. 2009, 24, 301-310. [CrossRef]

5.  Stemle, A.; Uchida, H.; Roheim, C.A. Have dockside prices improved after MSC certification? Analysis of multiple fisheries. Fish.
Res. 2016, 182, 116-123. [CrossRef]

6.  Blomquist, J.; Bartolino, V.; Waldo, S. Price premiums for eco-labelled seafood: Effects of the MSC certification suspension in the
Baltic Sea cod fishery. Eur. Rev. Agric. Econ. 2020, 47, 50-70. [CrossRef]

7. Wang, E.P; Zhou, Y.H. Analysis of urban consumers’ trust in certified vegetables and its influencing factors. J. Agrotech. Econ.
2011, 10, 69-77. (In Chinese) [CrossRef]

8.  Sanders, R. A market road to sustainable agriculture? Ecological agriculture, green food and organic agriculture in China. Dev.
Chang. 2006, 37, 201-226. [CrossRef]

9.  Yu, X;Gao, Z.; Zeng, Y. Willingness to pay for the “Green Food” in China. Food Policy 2014, 45, 80-87. [CrossRef]

10. Liu, R.; Pieniak, Z.; Verbeke, W. Consumers’ attitudes and behavior towards safe food in China: A review. Food Control. 2013, 33,
93-104. [CrossRef]

11. Wang, L.; Wang, J.; Huo, X. Consumer’s willingness to pay a premium for organic fruits in China: A double-hurdle analysis. Int.
J. Environ. Res. Public Health 2019, 16, 126. [CrossRef] [PubMed]

12.  Lin, J; Li, T.; Guo, ]. Factors influencing consumers’ continuous purchase intention on fresh food e-commerce platforms: An
organic foods-centric empirical investigation. Electron. Commer. Res. Appl. 2021, 50, 101103. [CrossRef]

13. Davies, A,; Titterington, A.J.; Cochrane, C. Who buys organic food? A profile of the purchasers of organic food in Northern
Ireland. Br. Food |. 1995, 97, 17-23. [CrossRef]

14. Asche, F; Bronnmann, ]. Price premiums for ecolabelled seafood: MSC certification in Germany. Aust. ]. Agric. Resour. Econ. 2017,
61, 576-589. [CrossRef]

15.  Wongprawmas, R.; Canavari, M. Consumers” willingness-to-pay for food safety labels in an emerging market: The case of fresh
produce in Thailand. Food Policy 2017, 69, 25-34. [CrossRef]

16. China e-Commerce Report. 2020. Available online: https://dzswgf.mofcom.gov.cn/news/5/2021/9/1631698018580.html
(accessed on 20 October 2022). (In Chinese)

17.  Zeng, Y, Jia, F; Wan, L.; Guo, H. E-commerce in agri-food sector: A systematic literature review. Int. Food Agribus. Manag. Rev.
2017, 20, 439-460. [CrossRef]

18.  Zeng, Y.; Guo, H.; Yao, Y.; Huang, L. The formation of agricultural e-commerce clusters: A case from China. Growth Chang. 2019,
50, 1356-1374. [CrossRef]

19. Jiang, Y.; Wang, H.H,; Jin, S.; Delgado, M.S. The promising effect of a green food label in the new online market. Sustainability
2019, 11, 796. [CrossRef]

20. Fu, G. Economic explanation of product premiums. Mod. Econ. Sci. 1999, 3, 80-84. (In Chinese)

21. Singh, G.; Pandey, N. Revisiting three decades of price premium research in marketing: A literature review. Int. ]. Revenue Manag.
2015, 8, 219-240. [CrossRef]

22. Krystallis, A.; Chryssohoidis, G. Consumers’ willingness to pay for organic food: Factors that affect it and variation per organic
product type. Br. Food J. 2005, 107, 320-343. [CrossRef]

23.  Aguilar, FEX; Vlosky, R.P. Consumer willingness to pay price premiums for environmentally certified wood products in the US.
For. Policy Econ. 2007, 9, 1100-1112. [CrossRef]

24. Breidert, C.; Hahsler, M.; Reutterer, T. A review of methods for measuring willingness-to-pay. Innov. Mark. 2006, 2, 8-32.

25. Wang, ].; Ge, J.; Ma, Y. Urban Chinese consumers’ willingness to pay for pork with certified labels: A discrete choice experiment.
Sustainability 2018, 10, 603. [CrossRef]

26. Sriwaranun, Y.; Gan, C.; Lee, M.; Cohen, D.A. Consumers’ willingness to pay for organic products in Thailand. Int. J. Soc. Econ.
2015, 42, 480-510. [CrossRef]

27. Huang, C.-H.; Lee, C.-H. Consumer willingness to pay for organic fresh milk in Taiwan. China Agric. Econ. Rev. 2014, 6, 198-211.
[CrossRef]

28. Li, S.; Kallas, Z. Meta-analysis of consumers’ willingness to pay for sustainable food products. Appetite 2021, 163, 105239.
[CrossRef] [PubMed]

29. Xuan, Y.; Cui, C. Understanding the difference between consumers’ stated preferences and their purchasing behaviors: A case
study of eco-labeling food. . Nanjing Agric. Univ. 2004, 3, 24-28. (In Chinese)

30. Ankamah-Yeboah, I.; Nielsen, M.; Nielsen, R. Price premium of organic salmon in Danish retail sale. Ecol. Econ. 2006, 122, 54—60.
[CrossRef]

31. Asche, F; Bronnmann, J.; Cojocaru, A.L. The value of responsibly farmed fish: A hedonic price study of ASC-certified whitefish.

Ecol. Econ. 2021, 188, 107135. [CrossRef]


http://doi.org/10.1016/j.foodpol.2016.12.009
http://doi.org/10.1002/eet.304
http://doi.org/10.1016/j.jbusres.2019.10.048
http://doi.org/10.1086/mre.24.3.42629657
http://doi.org/10.1016/j.fishres.2015.07.022
http://doi.org/10.1093/erae/jby047
http://doi.org/10.13246/j.cnki.jae.2011.10.009
http://doi.org/10.1111/j.0012-155X.2006.00475.x
http://doi.org/10.1016/j.foodpol.2014.01.003
http://doi.org/10.1016/j.foodcont.2013.01.051
http://doi.org/10.3390/ijerph16010126
http://www.ncbi.nlm.nih.gov/pubmed/30621243
http://doi.org/10.1016/j.elerap.2021.101103
http://doi.org/10.1108/00070709510104303
http://doi.org/10.1111/1467-8489.12217
http://doi.org/10.1016/j.foodpol.2017.03.004
https://dzswgf.mofcom.gov.cn/news/5/2021/9/1631698018580.html
http://doi.org/10.22434/IFAMR2016.0156
http://doi.org/10.1111/grow.12327
http://doi.org/10.3390/su11030796
http://doi.org/10.1504/IJRM.2015.073817
http://doi.org/10.1108/00070700510596901
http://doi.org/10.1016/j.forpol.2006.12.001
http://doi.org/10.3390/su10030603
http://doi.org/10.1108/IJSE-09-2013-0204
http://doi.org/10.1108/CAER-04-2012-0033
http://doi.org/10.1016/j.appet.2021.105239
http://www.ncbi.nlm.nih.gov/pubmed/33794258
http://doi.org/10.1016/j.ecolecon.2015.11.028
http://doi.org/10.1016/j.ecolecon.2021.107135

Foods 2022, 11, 3781 12 0of 12

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
57.

58.

59.

60.

61.

Satimanon, T.; Weatherspoon, D.D. Hedonic analysis of sustainable food products. Int. Food Agribus. Manag. Rev. 2010, 13, 57-74.
[CrossRef]

Carew, R.; Florkowski, W.J.; Meng, T. Segmenting wine markets with diverse price functions: Evidence from California red and
white wines sold in British Columbia. Wine Econ. Policy 2017, 6, 48-59. [CrossRef]

Nerlove, M. Hedonic price functions and the measurement of preferences: The case of Swedish wine consumers. Eur. Econ. Rev.
1995, 39, 1697-1716. [CrossRef]

Chang, ].B,; Lusk, J.L.; Norwood, F.B. The price of happy hens: A hedonic analysis of retail egg prices. J. Agric. Resour. Econ. 2010,
35,406-423. Available online: https://www.jstor.org/stable /23243063 (accessed on 21 October 2022.).

Carlucci, D.; de Gennaro, B.; Roselli, L.; Seccia, A. E-commerce retail of extra virgin olive oil: An hedonic analysis of Italian SMEs
supply. Br. Food ]. 2014, 116, 1600-1617. [CrossRef]

Chekima, B.; Wafa, S.A.W.S.K; Igau, O.A.; Chekima, S.; Sondoh, S.L., Jr. Examining green consumerism motivational drivers:
Does premium price and demographics matter to green purchasing? J. Clean. Prod. 2016, 112, 3436-3450. [CrossRef]

Wang, J.; Tao, J.; Chu, M. Behind the label: Chinese consumers’ trust in food certification and the effect of perceived quality on
purchase intention. Food Control 2020, 108, 106825. [CrossRef]

Voon, ].P; Ngui, K.S.; Agrawal, A. Determinants of willingness to purchase organic food: An exploratory study using structural
equation modeling. Int. Food Agribus. Manag. Rev. 2011, 14, 103-120. Available online: https:/ /ssrn.com/abstract=1875186
(accessed on 19 October 2022).

Katt, F; Meixner, O. A systematic review of drivers influencing consumer willingness to pay for organic food. Trends Food Sci.
Technol. 2020, 100, 374-388. [CrossRef]

Zhang, H.Y.; Wang, H.J. Consumers” willingness to pay for green agricultural products in Guangzhou City. J. Agrotech. Econ.
2009, 6, 62-69. (In Chinese)

Jin, M.; Zhao, C. Economic analysis of consuming willingness to green agricultural products. Collect. Essays Financ. Econ. 2007, 6,
85-91. (In Chinese)

Jin, M.; Zhao, C. Analysis of consumption intention and behavior of green agricultural products. China Rural. Econ. 2008, 5, 44-55.
(In Chinese)

Lucas, R.E. Hedonic price functions. Econ. Ing. 1975, 13, 157-178. [CrossRef]

Lancaster, K.J. A new approach to consumer theory. J. Political Econ. 1966, 74, 132-157. [CrossRef]

Rosen, S. Hedonic prices and implicit markets: Product differentiation in pure competition. J. Political Econ. 1974, 82, 34-55.
[CrossRef]

Wau, J. Research on Price Formation Mechanism for Certified Safety Rice Based on Hedonic Model. Master’s Thesis, Hunan
University, Changsha, Hunan, China, 25 April 2014. (In Chinese)

Cao, D.; Zhou, X.; Chen, F,; Cui, T.; Zhou, X,; Li, J. Analysis of urban residents’ rice purchasing behavior and consumption
intention: Based on 327 questionnaires in 17 cities of Shandong Province. ]. Shandong Agric. Univ. 2017, 19, 86-91. (In Chinese)
Chen, D. Empirical study on logistics service and willingness-to-pay in e-commerce environment: Taking sales of fresh produce
in Beijing as example. Logist. Technol. 2013, 32, 230-232+246. (In Chinese)

Liu, C.;; Hao, Q.; Zhou, Y.; Chen, X. Consumer information acceptance behavior and influencing factors of green agricultural
products in e-commerce platform: In the perspective of information ecology. Inf. Sci. 2019, 37, 151-157. (In Chinese)

Jiang, Y.; Yu, H.; Ding, Y.; Mo, R. The impact of E-commerce on green agricultural products price premiums: An analysis based
on the Product Display and Reputation Incentive mechanisms. Chin. Rural. Econ. 2021, 10, 44-63. (In Chinese)

Chau, KW.; Chin, T.L. A critical review of literature on the hedonic price model. Int. J. Hous. Sci. Its Appl. 2003, 27, 145-165.
Available online: https:/ /ssrn.com/abstract=2073594 (accessed on 20 October 2022).

Ekeland, I.; Heckman, ]J.J.; Nesheim, L. Identification and estimation of hedonic models. . Political Econ. 2004, 112, S60-S109.
[CrossRef]

Kennedy, PE. Estimation with correctly interpreted dummy variables in semilogarithmic equations [the interpretation of dummy
variables in semilogarithmic equations]. Am. Econ. Rev. 1981, 71, 801.

De Meo, E.; Nardone, G.; Bimbo, E; Carlucci, D. A Hedonic Analysis of Processed Tomato Prices Using Italian Regional Markets
Data. Foods 2022, 11, 816. [CrossRef]

Yuan, L. Development of Hybrid Rice to Ensure Food Security. Rice Sci. 2014, 21, 1-2. [CrossRef]

Moruzzo, R.; Riccioli, F.; Boncinelli, F; Zhang, Z.; Zhao, ].; Tang, Y.; Tinacci, L.; Massai, T.; Guidi, A. Urban consumer trust and
food certifications in China. Foods 2020, 9, 1153. [CrossRef] [PubMed]

Van Selst, M.; Jolicoeur, P. A solution to the effect of sample size on outlier elimination. Q. J. Exp. Psychol. Sect. A 1994, 47, 631-650.
[CrossRef]

Jiao, X.; Shen, G.; Yang, B.; Jin, L. Study on Urban Residents” Consumption Cognition and Purchasing Behavior of Brand
Rice Based on 692 Questionnaires in 5 Cities in Southern Jiangsu Province. China Rice 2022, 28, 23. (In Chinese) [CrossRef]
Liang, Z.; Zhang, L.; Zhang, J.; Liu, Y. Exploring the driving forces of consumers’ willingness to pay premium for green agri-food
based on the MOA theory: Evidence from rice. Chin. J. Agric. Resour. Reg. Plan. 2020, 41, 30-37. (In Chinese)

Melovi¢, B.; Cirovi¢, D.; Backovic-Vuli¢, T.; Dudi¢, B.; Gubiniova, K. Attracting green consumers as a basis for creating sustainable
marketing strategy on the organic market—Relevance for sustainable agriculture business development. Foods 2020, 9, 1552.
[CrossRef]



http://doi.org/10.22004/ag.econ.96336
http://doi.org/10.1016/j.wep.2017.05.002
http://doi.org/10.1016/0014-2921(95)00013-5
https://www.jstor.org/stable/23243063
http://doi.org/10.1108/BFJ-05-2013-0138
http://doi.org/10.1016/j.jclepro.2015.09.102
http://doi.org/10.1016/j.foodcont.2019.106825
https://ssrn.com/abstract=1875186
http://doi.org/10.1016/j.tifs.2020.04.029
http://doi.org/10.1111/j.1465-7295.1975.tb00985.x
http://doi.org/10.1086/259131
http://doi.org/10.1086/260169
https://ssrn.com/abstract=2073594
http://doi.org/10.1086/379947
http://doi.org/10.3390/foods11060816
http://doi.org/10.1016/S1672-6308(13)60167-5
http://doi.org/10.3390/foods9091153
http://www.ncbi.nlm.nih.gov/pubmed/32825663
http://doi.org/10.1080/14640749408401131
http://doi.org/10.3969/j.issn.1006-8082.2022.01.005
http://doi.org/10.3390/foods9111552

	Introduction 
	Relevant Studies 
	Method 
	Data and Descriptive Statistics 
	Data 
	Descriptive Statistics 

	Results and Discussion 
	Conclusions and Recommendations 
	Conclusions 
	Recommendations 
	Limitations and Future Studies 

	References

