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Abstract

The Chinese yogurt market has seen strong growth in recent years. To meet consumers’ diverse demand, 
yogurt manufacturers have invested substantially in product and brand strategies – they not only introduce 
new attributes to yogurt, but also create sub-brands with distinct product positioning. However, little is known 
regarding the effectiveness of these strategies. We fill this research gap by estimating the price premiums 
associated with main yogurt attributes and brands using a hedonic analysis framework. Our main findings are 
that plain flavored yogurt and yogurt with sugar are associated with negative price premiums while having 
fat, having probiotics, ambient and being designed for kids are associated with positive price premiums. 
Moreover, sub-brand effect plays an important role in consumer’s valuation of yogurt due to their distinct 
product positioning, and sub-brands that position themselves as natural, ambient, European-style, traditional 
style, fruits and grains, and for children have high price premium.
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1. Introduction

China was one of the countries with the lowest consumption of dairy products per capita around the world. 
As of 2004, average dairy consumption with milk equivalent was only 22 kg, comparing with 93 kg in 
India and over 150 kg in North America and Europe at the same time (Hemme and Otte, 2010). However, 
dairy consumption as well as production has been increasing rapidly since then, with annual per-capita 
dairy consumption reaching 36 kg in 2019 (Wenqian, 2019). Given that China has the largest population 
of 1.3 billion, this growth is phenomenal. Several reinforcing factors are shown to contribute to this strong 
growth, including income growth, promotion by the government and dairy industry, urbanization, and 
development of marketing channels (Fuller et al., 2006). Yet, the long-run trend was once disrupted by the 
melamine milk scandal in 2008, which had a profound impact on the Chinese dairy sector – not only it led 
to the restructuring of the entire dairy industry but also it contributed to the ever tightening of food safety 
regulation in China. The repercussion of this incident can still be felt today as food safety remains one of 
consumers’ top concerns.

After the incident, Chinese consumers have gradually regained confidence in domestic dairy products. As a 
result, dairy consumption has resumed previous growth trend, and the then Ministry of Agriculture further 
predicted that the import of dairy products will increase at an annual rate of 50% from 2016 to 2026 (China 
Ministry of Agriculture, 2017). However, not all dairy products will experience the same growth rate, and 
dairy consumption is trending towards yogurt – the total sale of yogurt increased by 108.6% from 2013 
to 2017, in contrast to 18% of milk (Wenqian, 2017). The popularity of yogurt is particularly driven by 
Chinese consumers’ increasing health conscious. Demand for nutritious food with additional health benefits 
is increasing, and yogurt meets this description as it is not only a good source of multiple nutrients but also 
helps digestion and improving immune system (DaxueConsulting, 2019).

The yogurt industry in China is competitive with many brands. The three leading national dairy manufacturers 
– Bright from Shanghai, Yili, and Mengniu from Inner Mongolia – have a combined market share of 63% 
in 2018 (ChinaAg, 2018). In addition, small local brands compete with the three national brands in their 
respective regions. Some of these local brands expand rapidly to other cities, e.g. Junlebao is originally a 
local brand from Hebei province, but it can also be found in many other cities in China. While other local 
brands may still operate only in their origin cities and offer a limited range of products. Furthermore, the fast 
growth of the yogurt market has attracted international brands with Danone a major competitor nationally.

To compete for market share and meet consumers’ diverse preferences, most yogurt manufacturers differentiate 
their products, and thus yogurt is becoming an increasingly differentiated product. Among the many attributes 
that characterize yogurt, taste is one key attribute. As a result, yogurt manufacturers continuously introduce 
yogurt products with distinct tastes to the market. Besides the plain yogurt, yogurt also have a wide range 
of flavors, and the most common ones usually feature fruits or various combinations of fruits and grains. 
In addition, different levels of fat and sugar contents are also introduced in response to consumers’ health 
concerns of overconsumption of fat and sugar. Furthermore, as some consumers become increasingly alert 
to food additives, several yogurt manufacturers offer ‘natural’ yogurt with minimum application of food 
additives.

Another important type of yogurt attribute is related to the health benefits of yogurt, as consumers’ increasing 
health consciousness is one major factor driving the growth of yogurt consumption. The health benefits 
of yogurt mainly include supporting gut health, improving the immune system or general health, and it is 
largely related to the addition of probiotics.1 Accordingly, yogurt containing probiotics often carry health 

1  The common types of probiotics added by yogurt manufacturers include Lactobacillus acidophilus, Lactobacillus casei, and Bifidus, and some 
manufacturers may also develop their own probiotics. Studies generally support the health benefits in a lab setting, yet a larger dosage is needed to 
demonstrate these benefits in a clinical trial (Scourboutakos et al., 2017).
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claims. However, despite these health benefits, yogurt is not recognized as functional food in China.2 In 
addition, yogurt manufactures also employ other food fortification methods to appeal to consumers’ demand 
for healthy food. For example, a variety of vitamin and DHA is often added to yogurt specifically designed 
for children. However, most yogurt products sold on the Chinese market are not certified organic, which 
indicates that Chinese consumers do not demonstrate sufficient attention to the organic attribute. This is in 
contrast to the U.S. and European yogurt market where consumers generally have positive willingness to 
pay for the organic attribute of yogurt (Bimbo et al., 2016; Bonanno, 2016).

Furthermore, the ambient yogurt is unique to the Chinese market, and it maintains the fastest growth 
among all types of yogurt (DaxueConsulting, 2019). Ambient yogurt is heat treated after fermentation – the 
fermentation process retains all the benefits of bacterial cultures, while the heat treatment enables the product 
to be stored at room temperature (ChrHansen, 2019). The popularity of ambient yogurt is closely linked to 
the convenience it brings to consumers, and the under-development of cold-chain infrastructure provides 
further momentum for yogurt producers to invest in ambient yogurt (DaxueConsulting, 2019). Besides 
product differentiation, yogurt manufacturers generally create many sub-brands with a variety of product 
positioning under their main brand to target different consumer segments. As an example, all three leading 
national brands have sub-brands for ambient yogurt (Bright Momchilovtsi, Yili Ambpoeial, and Mengniu 
Chunzhen). The competition in the yogurt market is not only at the brand (manufacturer) level, but also at 
the sub-brand level, especially among sub-brands with similar product positioning.

The yogurt market and demand for yogurt has attracted much research interests, and because yogurt is a 
differentiated product with numerous attributes and brands and sub-brands, several studies are aimed at 
examining the price premium of various yogurt attributes and brands. These studies are largely focused on the 
U.S. and European countries, in particular, Italy. Carlucci et al. (2013) offered one of the earliest analysis to 
investigate yogurt attributes on yogurt prices variability in Italy. Also in Italy, Bimbo et al. (2016) focused on 
the effects of health claims on yogurt prices, and they found the implicit prices associated with health claims 
differ across the types of health claims, efficacy and brands. Moreover, Bonanno (2016) investigated the 
roles of health and non-health attributes in yogurt prices in the U.S, and they find the presence of probiotics, 
specific health claims, and other credence attributes are valued positively.

Despite the strong growth of the yogurt market in China, no studies have examined consumers’ valuation 
of yogurt attributes and brands in China. The objective of this article is to fill this research gap within the 
hedonic analysis framework. We contribute to the literature in twofold. First, we increase the understanding 
of what yogurt attributes Chinese consumers value. Findings from similar studies in other countries are not 
directly transferrable to the Chinese market because Chinese consumers may have distinct preference for 
yogurt attributes, and they may also value a different set of attributes. The estimated implicit price of yogurt 
attributes may help yogurt manufacturers operating in China to evaluate the effectiveness of introducing 
products with corresponding attributes. Second, although previous studies generally account for the effect 
of brand on yogurt price, i.e. brand equity, yet they largely ignore the role of sub-brands, which could 
reflect the unique product positioning of the sub-brand and its price premium, i.e. sub-brand equity. We 
specifically analyze the sub-brand equity in our analysis. Knowing how consumers value sub-brands help 
to better understand consumer’s preference, and for yogurt manufacturers, this knowledge contributes to 
firms’ product positioning and management of sub-brands.

The remainder of this article is organized as follows. Section 2 introduces the theory relevant to brand 
equity and sub-brand equity. Section 3 describes the data and Section 4 discusses the hedonic model and the 
econometric specifications. Section 5 presents results and discussions. Section 6 concludes.

2  Companies producing functional food are required to apply and obtain the health food registration certificate, and few yogurt producers obtain 
the certificate.
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2. Brand and sub-brand equity of yogurt

Brand equity includes a series of brand assets – brand loyalty, brand awareness, perceived quality, brand 
associations, and other proprietary brand assets (Aaker, 1992). The source of brand equity has long been 
established in the marketing and economics literature. On the one hand, brand equity lies in consumers’ 
awareness of brand features and associations, which drive attribute perceptions (Baltas and Saridakis, 2010), 
and brand value is the result of a strong, favorable and unique association in consumers’ mind between brand 
name and product quality (Keller, 1993). On the other hand, brand value is related to the informational gain 
that one brand provides. As many markets are characterized by asymmetric information between consumers 
and producers, brand can convey the quality of products to potential consumers, substituting their time and 
skills in assessing product quality (Jin et al., 2008). In the context of yogurt market in China, brand further 
provides information regarding the food safety of the yogurt product. Though consumers still pay much 
attention to food safety, there is no explicit information for consumers to determine the safety of a yogurt 
product since all yogurt products legally sold on the market should be deemed to be safe by default. Therefore, 
consumers may rely on the brand to obtain more assurance that a yogurt product is safe to consume, and the 
brand equity includes the value of guaranteed food safety.

One way to improve brand equity is through marketing activities, and firms could employ numerous 
marketing tools to increase brand equity besides supplying high-quality products. Advertising, in particular, 
plays the central role in firms’ marketing toolbox. Not only advertising is demonstrated to improve brand’s 
own equity (Yoo et al., 2000), but also it can counteract the tendencies of brand loyalty of other brands by 
encouraging consumers to switch (Shum, 2004). As a result, almost all yogurt firms in China spend liberally 
on advertising with the aim of building a strong brand and increase brand equity. As of 2015, the total 
advertising expenditures of the three leading firms are 3.55, 7.28 and 4.09 billion yuan respectively, which 
were substantially larger than their profits. In particular, the advertising expenditure of Bright is 8.5 times 
of its net profits (HexunNews, 2016). However, the effectiveness of advertising in improving yogurt brand 
equity remains unknown, and further advertising and marketing campaigns depend on the knowledge of 
brand equity one manufacture has.

To measure brand equity, many methods have been proposed, yet it is best measured with price premium 
because any driver of brand equity should affect the price premium (Aaker, 1996). Numerous studies have 
evaluated the effect of brand using the hedonic analysis framework, and they largely confirmed the existence 
of brand equity. In particular, national brands tend to have higher price premium than private labels (see 
Szathvary and Trestini (2014) for fruit beverage in Italy, Bronnmann and Asche (2015) for frozen food in 
Germany, and Vickner (2015) for breakfast sausage in the U.S.).

Although brand can inform consumers of the quality and reliability, it may not convey specific information 
on product positioning. As a result, yogurt producers generally create sub-brands, each with different 
product positioning and targeting different segments of consumers, under their main brand. The product 
positioning reflected in the sub-brand identifies particular combinations of attributes to consumers from which 
consumers may benefit through reducing search cost and the uncertainty of purchasing poor quality products 
(Schulz et al., 2012). To certain degree, sub-brand assumes some roles of the main brand it belongs to, and 
it complements the main brand in providing a comprehensive information regarding product positioning 
to consumers. As an example, the sub-brand Bright Momchilovtsi first shows that this yogurt product is 
manufactured by a trustworthy national brand – Bright, but the brand name does not suggest the type of 
yogurt because Bright producers many different types of yogurt products under different sub-brands. This 
missing information is filled by the sub-brand name, Momchilovtsi, which signals to the Chinese yogurt 
consumers that it is of premium quality with high protein contents, and can be stored at room temperature. 
In conclusion, the sub-brand equity contains not only the brand equity, but also the value of different product 
positioning indicated by sub-brand equity. h
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It needs to be noted that not all yogurt attributes can be quantified, and some intrinsic characteristics are 
embedded in the product positioning, e.g. the sourness and texture of yogurt. Thus, it is important to account 
for the sub-brand equity in hedonic analysis of yogurt prices. Furthermore, different manufacturers could 
have sub-brands with similar positioning on the market. The competition between these sub-brands with 
similar positioning could be more intense than between sub-brands with distinct positioning. This provides 
additional motivation to study sub-brand equity since this knowledge may direct yogurt manufacturers to 
distribute marketing resources efficiently among its sub-brands, given competition from similarly-positioned 
sub-brands manufactured by other brands.

3. Data

The main data source is the Kantar Worldpanel, provided by CTR Market Research in China. CTR maintains 
a representative panel of households in four major cities in China – Shanghai, Beijing, Guangzhou, and 
Shenzhen, and households in the panel are requested to keep a detailed record of their yogurt purchases 
from 2014 to 2015. For each yogurt product purchased, household records the purchasing location and time, 
total expenditure and total volume of each yogurt product, and product specifications. Unlike the scanner 
data commonly used in the U.S. and Europe, this data does not contain the universal product code (UPC). 
However, we are able to identify a majority of the yogurt purchased using product name, brand name, and 
the product specifications, and this allows us to include additional attributes in our analysis. Specifically, we 
search through the major online stores in China and yogurt manufacturers’ websites and add the information 
whether one yogurt product contains probiotics in our dataset.3 Since more than 80% of yogurt is purchased 
in supermarkets and convenience stores in China, we include these purchases in our analysis.4 Also, to 
simplify our analysis, we focus on the largest ten brands nationwide, and these brands have a combined 
market share of over 90%. Some of these large brands are local to a city or region, e.g. Sanyuan is mainly 
available in Beijing in our data though it is expanding rapidly to other cities.

Product specifications in our data include flavor, fat content, sugar content, storage condition, shelf life, 
main ingredients, and whether the product is made for children. Yogurt differs substantially in these respects. 
However, we do not directly use these product specifications to explain yogurt prices, and we define yogurt 
attributes based on these specifications.5 First, yogurt products generally contain a combination of fruits and 
grains besides the plain flavor; we define the flavor attribute as whether one yogurt product is plain flavored. 
Second, there are several levels of fat content and sugar content, and we define the fat and sugar attributes 
as having whole fat or having sugar, respectively. Moreover, we use the storage conditions and shelf life to 
infer whether a yogurt product is ambient since it has a long shelf life and can be stored at room temperature. 
The definitions of the explanatory variables are summarized in Table 1, and the attributes include all major 
yogurt attributes in the Chinese yogurt market.

3  The online stores we visit are Taobao (Taobao.com) and JD (JD.com), both have a large number of yogurt products in their website. We do not 
distinguish different types of probiotics since most consumers may not have the ability to tell them apart, and yogurt producers generally do not 
emphasize the types of probiotics in the packaging.
4  Some yogurt purchases are shown to be made in locations which do not usually sell yogurt, for example, wet markets and department stores, and 
we thus deem these observations to be unreliable possibly due to coding errors. Therefore, we only focus on purchase made in supermarkets and 
convenience stores.
5  Many of these product specifications are categorical variables with numerous levels. If we use them directly in our analysis, little marketing 
implications can be drawn. For example, there are a large number of flavors, most of which takes a small proportion of the yogurt purchased. 
Thus, it would not be meaningful to compare price premium across flavors with very small market shares. One better approach, as adopted here, 
is to group similar flavors, and compare price differences between these major groups of flavors. Econometrically, we also avoid the problem of 
multicollinearity which hinders our statistical inference. 
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The descriptive statistics of the attributes by city, and on the national level is shown in Table 2. The average 
price for yogurt is calculated as total expenditure divided by total volume, and we also exclude purchases 
with extreme values of average prices.6 This leaves us a final sample of 98,453 observations. The average 
price of yogurt is 2.08 yuan/100 grams nationwide, and yogurt prices differ substantially across cities. Beijing 
in the north has the lowest average price of 1.93 yuan/100 grams whereas Guangzhou and Shenzhen in the 
south have the highest average prices of more than 2.2 yuan/100 grams. This pattern is consistent with the 
fact that most milk production is located in the north of China. Another notable feature is that most yogurt 
products purchased have whole fat and do not have reduced sugar, whereas yogurt products sold in other 
countries often have low fat and sugar contents (Bonanno, 2016). Containing probiotics seems to be an 
important attribute to consumers since more than 65% of yogurt products purchased contain some varieties 
of probiotics. Lastly, spatial differences in yogurt attributes supports heterogenous preference for yogurt 
across cities.

The lower half of Table 2 shows the market shares of different brands of yogurt in each city. The preference 
for Bright is evident in Shanghai since it accounts for half of the products sold there. This could be attributed 
to the preference for local brands in the city. In Beijing, however, the yogurt market is dominated by the 
national brands Yili and Mengniu, and the local brand Sanyuan. By contrast, in Guangzhou, local brands 
and international brands have the majority shares with Classy Kiss, Xiangmanlou, and Danone leading the 
market. In Shenzhen, the national brands Yili, and Mengniu, and the local brand Classy Kiss sharing the 
majority of market shares.

6  Extreme prices are those below the 1% percentile or above the 99% percentile in the distribution of average price.

Table 1. Explanatory variable description.

Variable Description Type

Price Price of yogurt in yuan/100 g continuous
Plain Plain flavored = 1; otherwise = 0 dummy
Fat Containing whole fat = 1; otherwise = 0 dummy
Sugar Containing sugar = 1; otherwise = 0 dummy
Probiotics Containing probiotics = 1; otherwise = 0 dummy
Ambient Ambient = 1; otherwise = 0 dummy
Kid Designed for kids = 1; otherwise = 0 dummy
Bright Bright = 1; otherwise = 0 dummy
Yili Yili = 1; otherwise = 0 dummy
Mengniu Mengniu = 1; otherwise = 0 dummy
Danone Danone = 1; otherwise = 0 dummy
Sanyuan Sanyuan = 1; otherwise = 0 dummy
ClassyKiss ClassyKiss = 1; otherwise = 0 dummy
Junlebao Junlebao = 1; otherwise = 0 dummy
Xiangmanlou Xiangmanlou = 1; otherwise = 0 dummy
Wandashan Wandashan = 1; otherwise = 0 dummy
Weichuan Weichuan = 1; otherwise = 0 dummy

 h
ttp

s:
//w

w
w

.w
ag

en
in

ge
na

ca
de

m
ic

.c
om

/d
oi

/p
df

/1
0.

22
43

4/
IF

A
M

R
20

20
.0

04
0 

- 
Fr

id
ay

, N
ov

em
be

r 
19

, 2
02

1 
12

:2
4:

48
 P

M
 -

 U
ni

ve
rs

ity
 o

f 
M

in
ne

so
ta

 -
 T

w
in

 C
iti

es
 I

P 
A

dd
re

ss
:1

34
.8

4.
17

.1
87

 



International Food and Agribusiness Management Review
487

Chen et al.� Volume 24, Issue 3, 2021

4. Hedonic model

Lancaster (1966) developed a theory of consumer demand in which consumer derive utility from the properties 
or characteristics of a good rather the good itself, and consumption can be assumed as an activity in which 
goods are inputs, and a collection of characteristics are outputs. This suggests that a product can be viewed 
as a combination of its attributes. Based on this, Rosen (1974) formalized the hedonic price theory using a 
spatial equilibrium model in which the locational decisions of consumers and producers in the characteristic 
space are guided by the implicit prices of these characteristics. Specifically, he defined a bid function which 
captures a consumer’s willing to pay for a good with a set of attributes z from consumer’s utility maximization 

Table 2. Mean values (SD) of yogurt attributes and market shares of brands by city.1

Shanghai Beijing Guangzhou Shenzhen National

Attribute
Price 2.133 1.936 2.250 2.269 2.081

(0.734) (0.759) (0.918) (0.937) (0.809)
Plain 0.733 0.574 0.663 0.597 0.642

(0.443) (0.494) (0.473) (0.490) (0.479)
Fat 0.794 0.958 0.899 0.975 0.897

(0.405) (0.201) (0.302) (0.157) (0.304)
Sugar 0.983 0.941 0.997 0.998 0.969

(0.130) (0.235) (0.055) (0.040) (0.174)
Probiotics 0.838 0.424 0.831 0.716 0.650

(0.368) (0.494) (0.375) (0.451) (0.477)
Ambient 0.175 0.033 0.028 0.103 0.082

(0.380) (0.179) (0.165) (0.304) (0.274)
Kid 0.028 0.054 0.017 0.016 0.036

(0.166) (0.227) (0.128) (0.125) (0.187)
Brand
Bright 0.500 0.089 0.347 0.349 0.285

(0.500) (0.284) (0.476) (0.477) (0.451)
Yili 0.100 0.320 0.065 0.165 0.193

(0.301) (0.466) (0.247) (0.371) (0.394)
Mengniu 0.077 0.212 0.058 0.188 0.140

(0.267) (0.409) (0.233) (0.390) (0.346)
Danone 0.282 0.008 0.196 0.027 0.129

(0.450) (0.090) (0.397) (0.163) (0.336)
Sanyuan 0.217 0.093

(0.412) (0.290)
ClassyKiss 0.000 0.199 0.233 0.055

(0.014) (0.399) (0.423) (0.227)
Junlebao 0.000 0.085 0.000 0.036

(0.014) (0.278) (0.012) (0.187)
Xiangmanlou 0.135 0.038 0.028

(0.341) (0.190) (0.164)
Wandashan 0.000 0.063 0.027

(0.006) (0.243) (0.162)
Weichuan 0.040 0.006 0.001 0.015

(0.196) (0.080) (0.025) (0.123)
n 30,672 42,099 18,217 7,465 98,453

1 Standard deviations in parentheses.
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problem, and an offer function which captures a firm’s willing to sell for the good with attributes z from 
firm’s profit maximization problem. If a market transaction is observed for this good with attributes z at 
price p, the marginal bid equals to the marginal offer for all attributes in z, and the observed price p can be 
expressed as a function of z, such that

p = ƒ (z1 … zk)	 (1)

The implicit price associated with each attribute zi can be estimated with regression technique.

We use the log-linear functional form in our hedonic function for yogurt since it is the most widely used 
functional from in the hedonic analysis (Costanigro et al., 2011), and the basic hedonic model takes the 
following form
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where i indicates a yogurt product, c indicates city, and w indicates week. attributea is a vector of yogurt 
attributes as we discussed in the previous section, and brandb is a vector containing the brand dummies of 
the largest ten yogurt brands. outleto, citym and weekt are vectors of dummies representing different outlet, 
city and week, respectively. ϵicw is the error term. As discussed above, we include the brand dummies to 
estimate the brand equity associated with each brand.7 Moreover, it is plausible that the pricing of yogurt 
may differ across outlets due to their pricing strategies, even for the same product, and yogurt prices may 
also fluctuate over time and differ across cities because of the pricing strategies adopted by sellers or because 
of the spatial and temporal factors affecting milk demand and supply, we control for the fixed effect at the 
levels of outlet, city and week in our models. In addition, unobserved factors affecting yogurt prices may 
differ across brands and regions, and some of these factors may also have persistent impact on yogurt prices, 
which could lead to heterogeneity and autocorrelation in the error term. To deal with this issue, we calculate 
the robust standard errors for the estimated coefficients.

Another complication is that consumer preference for yogurt attributes and brands may vary across cities, and 
we introduce the interaction between yogurt attributes and city, and between brand dummies and city to allow 
differing price premiums for yogurt attributes and brands across cities, and the model takes the following form
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With this specification, preference heterogeneity across cities can be formally tested using F-test and the null 
hypothesis is the interaction terms between attribute/brand and city are jointly zero, i.e. θ2a = θ3a = θ4a = 0 
and ρ2a = ρ3a = ρ4a = 0. It needs to be noted, however, that the estimated coefficients cannot be interpreted as 
price premium due to the interaction terms; we take the derivative with respect to each attribute and brand 
variable, and calculate the price premium of each attribute/brand for each city. The standard errors of these 
price premiums are calculated using the delta method.

7  The coefficients of the brand dummies, i.e. price premium of brand calculated from the hedonic regression may also contain other intrinsic 
characteristics associated with the brand, such as sourness and texture of yogurt. 
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Moreover, as we discussed above, each sub-brand could have distinct price premium due to different 
sub-brand positioning, even within the same brand. To examine the price premium associated with each sub-
brand, i.e. the sub-brand equity while accounting for heterogenous preference across cities, one may extend 
the previous model by introducing the interaction between sub-brand and city dummies. However, given 
the large number of sub-brands offered by yogurt producers in our data, this approach is cumbersome and 
intractable. One workaround is to split the sample by city and estimate the hedonic model with sub-brand 
fixed effect controlled in each city. We adopt this approach, and, as comparison, we also estimate hedonic 
models with brand fixed effect controlled for each city. It needs to be noted that yogurt manufacturers generally 
dedicated some sub-brands for ambient yogurt or yogurt designed specifically for children, which results 
perfect correlation between these two attributes and the sub-brand fixed effects. To avoid this multicollinearity 
problem, we omit the two attributes in the city-specific hedonic estimation. By comparing the two models, 
we further evaluate the additional contribution of sub-brand equity in explaining yogurt price variation, and 
the relative explanatory power of yogurt attributes and brand across cities. All models are estimated with 
Stata 14.2 (StataCorp LLC, College Station, TX, USA).

5. Results and discussion

The main results of the hedonic regressions are shown in Table 3, and in both model specifications, we 
control for the fixed effect at the levels of outlet, city and week. Overall, the performance of the model is 
satisfactory. As shown in Model 1, yogurt attributes included in the analysis, together with factors related 
to outlet, city and week, explain 30.5% of the total variation in yogurt price. In addition, yogurt brands 
contribute to additional 12.9% of the price variation, which gives the first clue of the role of brand equity 
in explaining consumers’ valuation of yogurt. The null hypotheses of no preference heterogeneity across 
cities are rejected for all attributes and brand dummies, as shown by the F-tests in the last column of Table 
3. Hence, the direct implication follows is that yogurt producers operating in China need to account for the 
regional differences in consumers’ preference for yogurt attributes and brands, and their product strategies, 
brand strategies, and marketing campaigns should be city-specific.

5.1 Price premium of yogurt attributes

The price premium associated with each attribute and brand in each city are shown in Table 4. Comparing 
with flavored yogurt, the average price of plain yogurt is lower by around 20% in Shanghai, Beijing and 
Guangzhou, while in Shenzhen, this number is around 11.2%. Moreover, yogurt with whole fat has a price 
premium between 8.9 and 24.9% on average, whereas yogurt with sugar generally have a price discount 
albeit this discount is insignificant in Shenzhen. These results characterize Chinese consumers’ ideal taste 
for yogurt – being flavored with whole-fat adds to the desirableness of the yogurt product while having sugar 
does not. This seemingly contradictory result may reflect Chinese consumers’ awareness of a healthy diet. 
While fat may still be safe to consume, sugar consumption could present a threat to health, although this 
notion also varies across cities. This result provides additional support for yogurt manufacturers in China 
to follow a global trend in reducing sugar consumption, and developing low-sugar yogurt products should 
be one important strategy to attract health-conscious consumers.

Moreover, having probiotics has a range of price premium between 8.7% in Guangzhou and 36.8% in 
Beijing. This result highlights one important aspect in which yogurt firms can differentiate their products. As 
Chinese consumers pay more attention to a healthy diet, yogurt manufacturers could increase value to their 
products by adding probiotics in their yogurt products. As a result, investing in different types of probiotics 
with more health benefits could be an important product strategy. Furthermore, ambient yogurt has a price 
premium of between 30 and 40% across all cities, which suggests that the convenience brought by ambient 
yogurt is highly valued in China. For yogurt manufacturers, the development of ambient yogurt could further 
reduce the marketing costs given that cold chain logistics is not needed in distributing ambient yogurt. Lastly, 
the price premium of yogurt specifically designed for children ranges from 5.5% in Shanghai and 49% in 
Shenzhen. These results are qualitatively consistent with previous findings from other countries (Bimbo et 
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al., 2016, Bonanno, 2016, Carlucci et al., 2013). To conclude, adding probiotics, producing ambient yogurt, 
and designing yogurt specifically for children are effective product differentiation strategies for yogurt 
manufacturers operating in China. One caveat, however, is that yogurt producers also need to account for 
the production and development cost of producing yogurt with these new attributes.

Table 3. Hedonic regression result.1

Model 12 Model 22 F-stat3

Plain -0.311*** -0.286*** 128.19
(0.004) (0.004) (0.000)

Fat 0.087*** 0.137*** 97.68
(0.004) (0.005) (0.000)

Sugar -0.071*** -0.094*** 24.14
(0.009) (0.009) (0.000)

Probiotics 0.159*** 0.164*** 499.28
(0.005) (0.006) (0.000)

Ambient 0.323*** 0.322*** 27.88
(0.004) (0.004) (0.000)

Kid 0.052*** 0.055*** 237.05
(0.011) (0.011) (0.000)

Bright 0.092*** 436.76
(0.007) (0.000)

Yili 0.133*** 55.90
(0.008) (0.000)

Mengniu

Danone 0.111*** 27.84
(0.007) (0.000)

Sanyuan 0.090***
(0.005)

ClassyKiss 0.724*** 6.96
(0.077) (0.001)

Junlebao 0.111 293.50
(0.123) (0.000)

Xiangmanlou -0.167*** 0.71
(0.019) (0.401)

Wandashan -0.091*** 100.40
(0.013) (0.000)

Weichuan 0.317*** 216.17
(0.011) (0.000)

Constant 0.896*** 0.785***

(0.024) (0.024)
n 98,453 98,453
R2 0.305 0.434
adj. R2 0.303 0.432

1 Robust standard error in parentheses * P<0.05, ** P<0.01, *** P<0.001.
2 Shanghai is the base city in both models. Purchase outlet, city and week fixed effects are controlled in models. In addition, the 
interaction between attribute and city, and between brand and city are included in Model 2.
3 The null hypothesis of F-test is the interaction terms between attribute/brand and city dummies are jointly zero. P-values in parenthesis.
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5.2 Brand and sub-brand equity of yogurt

We continue to examine the brand and sub-brand equity of the ten largest brands on the Chinese market. 
A similar heterogeneity is also found for preference of yogurt brand across cities, as all F-tests reject the 
null hypotheses that the brand equity are identical across cities. We use Mengniu as the base brand due to its 
availability in all four cities, and the brand equities are shown in the lower panel of Table 4. The estimated 
brand equity demonstrates a clear geographical pattern. Comparing with Mengniu, Bright only shows a 
price premium in Shanghai (9.2%), where it is a local brand, while in the other three cities, it has negative 
price premium. Moreover, Yili has a higher brand premium than Mengniu in Beijing and Shanghai (13.3 
and 5.5% respectively), whereas in Guangzhou and Shenzhen, its brand premium is lower (-4.3 and -3.3% 
respectively). Furthermore, Danone enjoys a higher brand premium in all cities except Beijing comparing 
with Mengniu. These results suggest that the marketing strategies of the national brands should be city-
specific since they have different brand equity across cities. Specifically, given the increasing advertising 
expenditure by the entire dairy industry, yogurt firms may need to optimize their distribution of advertising 

Table 4. Price premium for yogurt attributes and brands by city.1

Shanghai Beijing Guangzhou Shenzhen

Attribute
Plain -0.286*** -0.208*** -0.233*** -0.112***

(0.004) (0.003) (0.005) (0.009)
Fat 0.137*** 0.089*** 0.249*** 0.089***

(0.005) (0.006) (0.007) (0.021)
Sugar -0.094*** -0.036*** -0.293*** -0.118

(0.009) (0.005) (0.039) (0.063)
Probiotics 0.164*** 0.368*** 0.087*** 0.130***

(0.006) (0.004) (0.008) (0.017)
Ambient 0.322*** 0.380*** 0.372*** 0.402***

(0.004) (0.009) (0.011) (0.011)
Kid 0.055*** 0.354*** 0.350*** 0.490***

(0.011) (0.005) (0.013) (0.022)
Brand
Bright 0.092*** -0.238*** -0.041** -0.069***

(0.007) (0.006) (0.014) (0.015)
Yili 0.133*** 0.055*** -0.043** -0.033*

(0.008) (0.004) (0.016) (0.015)
Danone 0.111*** -0.022 0.153*** 0.106***

(0.007) (0.015) (0.014) (0.026)
Sanyuan 0.090***

(0.005)
ClassyKiss 0.724*** 0.479*** 0.530***

(0.077) (0.015) (0.016)
Junlebao 0.111 -0.339*** 0.059***

(0.123) (0.007) (0.015)
Xiangmanlou -0.147*** -0.167***

(0.015) (0.019)
Wandashan -0.091*** 0.063***

(0.013) (0.009)
Weichuan 0.317*** 0.317*** 0.317***

(0.011) (0.011) (0.011)
1 Standard errors in parentheses. * P<0.05, ** P<0.01, *** P<0.001. Mengniu is the base brand.
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and marketing resources across cities since the effectiveness of one marketing campaign depends on the 
existing brand equity one firm already has and the brand equity of other competitors. For example, Yili may 
focus its advertising more in Guangzhou and Shenzhen, where it has a lower brand equity.

The remaining brands are not available in all cities, and to simplify the discussion, we refer to these brands 
as local brands. Given the popularity of local food around the world in recent years (Schulz et al., 2012), 
we are mainly interested in examining whether local brands in a city or region would enjoy higher price 
premiums over the national Mengniu serving as the base brand. The results are mixed, however. On one 
hand, Xiangmanlou, which is local to Guangzhou, has lower brand equity. On the other hand, Sanyuan, a 
local brand in Beijing, and Classy Kiss, a local brand in Shenzhen, have higher brand equities than Mengniu 
in their origin cities (and other cities where they are available). High brand equity implies strong preference 
for the brand, which could further suggest that the marketing campaigns of competing firms may not be as 
effective. Also, the high brand equity enjoyed by the incumbent firms in one city may present as an entry 
barrier for other companies. As a result, yogurt producers expanding to cities with strong local brands, such 
as Beijing and Shenzhen, may need to account for the brand equity of firms already on the market when 
making production and marketing plans.

The results of the city-specific hedonic regressions with brand and sub-brand fixed effects are shown in Table 
5. In all cities, the statistical fit of the hedonic model indicated by R2 has substantially improved with sub-
brand fixed effect controlled. The increasing explanatory power demonstrates that sub-brand equity plays 
a key role in consumers’ valuation of yogurt, and besides the perceived quality of the parent brand, product 
positioning embedded in the sub-brand also affect consumers’ valuation of yogurt products. Therefore, for 
yogurt manufacturers, while it is essential to maintain a strong brand and improve brand equity through 
advertising and other marketing activities, it is also important to build strong sub-brand with careful product 
positioning that caters to consumers’ diverse need for yogurt. Quantitatively, the increase of R2 ranges from 
15% in Guangzhou, and 30% in Shanghai, which also indicates that the effect of sub-brand on consumers’ 
valuation of yogurt differs across cities. In particular, consumers in Shanghai may value sub-brand more 
than in Guangzhou, and one implication for yogurt manufacturers is that developing sub-brands which 
satisfy consumers with diverse needs is relatively more important in Shanghai, while investing in marketing 
activities to improve the brand equity may be a priority in Guangzhou.

We continue to examine the sub-brand equity, and due to the large number of sub-brands available, the sub-
brand equities are plotted in Figure 1 to 4 for each city respectively.8 We use the Mengniu Guanyiru as the 
base due to its wide availability. One notable feature is that sub-brand equity varies substantially within a 
brand and also across brands. First, some sub-brands have high price premium while others may have low 
or even negative price premium comparing with the base, and the differences in sub-brand equity within 
the same brand can be mainly attributed to sub-brand’s different product positioning since all sub-brands 
with a same brand would have the brand equity of the parent brand. Although it differs across cities, sub-
brands with high price premium generally have the following product positioning: natural yogurt (Rushi, 
and Purjoy), ambient yogurt (Momchilovtsi, Ambpoeial, Chunzhen, and Kefir), European-style yogurt (Pure 
Day), traditional style yogurt (1911, Mengniu Traditional), yogurt with high contents of fruits and grains 
(Guwu, Daguoli, Daguokuai, Daguoli, Siji Xianxuan, Wugu Yike, and Guoli,), and yogurt for children (QQ, 
and Weilaixing). It is clear that flavor is the central theme of product positioning for these sub-brands with 
high price premiums. These findings may guide yogurt manufactures in designing new products with more 
appealing flavors to consumers.

8  Calculated sub-brand equities are provided in Supplementary Table S1.

 h
ttp

s:
//w

w
w

.w
ag

en
in

ge
na

ca
de

m
ic

.c
om

/d
oi

/p
df

/1
0.

22
43

4/
IF

A
M

R
20

20
.0

04
0 

- 
Fr

id
ay

, N
ov

em
be

r 
19

, 2
02

1 
12

:2
4:

48
 P

M
 -

 U
ni

ve
rs

ity
 o

f 
M

in
ne

so
ta

 -
 T

w
in

 C
iti

es
 I

P 
A

dd
re

ss
:1

34
.8

4.
17

.1
87

 



International Food and Agribusiness Management Review
493

Chen et al.� Volume 24, Issue 3, 2021

In addition, for the similarly positioned sub-brands, the sub-brand equity can also vary widely. This can 
be attributed to the differing price premium of the parent brand. For example, Bright Momchilovtsi, Yili 
Ambpoeial, and Mengniu Chunzhen are all ambient yogurt as we mentioned above. Except in Shanghai, Yili 
Ambpoeial has the highest sub-brand equity, followed by Bright Momchilovtsi, and Mengniu Chunzhen. 
This finding is generally consistent with the overall brand equity of the three leading national brands in 
the Chinese yogurt market. Lastly, not all sub-brands within the national brands have price premiums over 
sub-brands from local brands despite the brand equity, and this finding again highlights the importance of 
product positioning embodied in sub-brand. Therefore, the direct marketing implication of our findings is 
that yogurt producers may further investigate consumers’ preference for yogurt, and position sub-brands 
which best meet consumer need.

Figure 1. Sub-brand equity relative to Mengniu Guanyiru in Shanghai.
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Figure 2. Sub-brand equity relative to Mengniu Guanyiru in Beijing.
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Figure 3. Sub-brand equity relative to Mengniu Guanyiru in Guangzhou.
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Figure 4. Sub-brand equity relative to Mengniu Guanyiru in Shenzhen.
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6. Conclusions

The yogurt market in China has experienced strong growth in recent years. To meet consumers’ diverse 
demand, yogurt manufacturers employ a wide range of product differentiation strategies, and yogurt with 
distinct product positioning is often supplied under different sub-brands. In this article, we examine consumers’ 
valuation of yogurt attributes and brands with a hedonic analysis framework. In particular, we account for 
the role of sub-brand in yogurt price, and investigate the sub-brand equity associated with each sub-brand.

Our main findings are that attributes of being plain flavored, and having sugar have negative price premiums, 
whereas the attributes of having fat, having probiotics, being ambient, and being designed for kids have 
positive price premiums. The price premiums, however, are different across cities, and yogurt manufacturers 
may use this information facilitate cost-benefit analysis of providing certain attributes. Moreover, we also 
find distinct brand equity measured by price premium associated with yogurt brands. For the three national 
brands, Bright only enjoys price premium in Shanghai, comparing with Mengniu. Yili has higher brand equity 
than Mengniu in Shanghai and Beijing, while Mengniu has higher brand equity than Yili in Guangzhou and 
Shenzhen. Also, comparing with the national brands, local brands do not necessarily command price premiums 
even in their origin cities, and our results only partially support preference for local brands in some cities.

Further, we find the price premium associated with the sub-brand, i.e. sub-brand equity, varies substantially 
within a brand and across brands. There is also considerable heterogeneity in sub-brand equity across cities. 
Importantly, sub-brands that position themselves as ambient yogurt, European-style yogurt, natural yogurt, 
traditional style yogurt, yogurt with high contents of fruits, and yogurt for children have high sub-brand equity. 
Moreover, similarly positioned sub-brands could have distinct price premium, which could be attributed to 
the brand equity of the parent brand. Yogurt manufacturers operating in China may use this information to 
conduct cost-benefit analysis of introducing new attributes or developing new sub-brands. Also, distributing 
marketing resources effectively among different sub-brands is important in building successful sub-brands. 
Lastly, it needs to be noted that our findings are mainly empirical findings based on observational data; further 

Table 5. Hedonic regression result by city.1

Shanghai Beijing Guangzhou Shenzhen
(1) (2) (3) (4) (5) (6) (7) (8)

Plain -0.286*** -0.236*** -0.209*** -0.085*** -0.232*** -0.241*** -0.113*** -0.206***

(0.004) (0.005) (0.003) (0.004) (0.005) (0.005) (0.009) (0.008)
Fat 0.136*** 0.161*** 0.090*** -0.017** 0.246*** 0.245*** 0.104*** -0.034

(0.005) (0.005) (0.006) (0.006) (0.007) (0.008) (0.021) (0.022)
Sugar -0.096*** -0.233*** -0.036*** -0.061*** -0.296*** -0.112*** -0.098 0.129

(0.009) (0.009) (0.005) (0.005) (0.038) (0.031) (0.073) (0.085)
Probiotics 0.164*** 0.144*** 0.368*** 0.253*** 0.086*** 0.016 0.133*** -0.091

(0.006) (0.019) (0.004) (0.037) (0.009) (0.009) (0.016) (0.025)
Ambient 0.320*** 0.381*** 0.371*** 0.403***

(0.004) (0.009) (0.012) (0.011)
Kid 0.054*** 0.351*** 0.344*** 0.486***

(0.011) (0.005) (0.013) (0.022)
Constant 0.690*** 0.858*** 0.463*** 0.765*** 0.982*** 0.944*** 0.949*** 1.283***

(0.094) (0.084) (0.044) (0.055) (0.053) (0.048) (0.101) (0.102)
n 30,672 30,672 42,099 42,099 18,217 18,217 7,465 7,465
R2 0.333 0.634 0.410 0.631 0.496 0.648 0.524 0.700
adj. R2 0.329 0.631 0.407 0.629 0.491 0.644 0.513 0.692

1 Standard errors in parentheses * P<0.05, ** P<0.01, *** P<0.001. Fixed effect at brand level are controlled in Model 1, 3, 5 and 7, 
and fixed effect at sub-brand level are controlled in Model 2, 4, 6 and 8
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studies may employ consumer survey to have a more precise understanding of the causes of the differences 
in price premiums of yogurt attributes and brand/sub-brand equities.

Supplementary material

Supplementary material can be found online at https://doi.org/10.22434/IFAMR2020.0040

Table S1. Sub-brand equity by city.
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