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Abstract

Based on the continuous downturn puzzle of Chinese dairy consumption, with the perception of consumption risk as a starting point ,

the paper deeply analyzes the main factors which cause the downturn of dairy product consumption of Chinese residents. The results show that

the income elasticity of dairy consumption of Chinese urban residents is still notable; the occurrence of dairy safety incidents improves the per-

ception of consumption risk, and accordingly it reduces the promoting role of income to the dairy consumption; the safety incident is the key

factor which leads to the fall of dairy consumption of urban residents in recent years, and the perception of consumption risk of lower income

group is clearly higher than that of higher income group.
Key words

1 Introduction

Dairy product, as a nutrient-rich health food, is known as the
" perfect food" and " white blood". Dairy consumption has become
an important indicator for the international community to measure
the level of living of people’. According to statistics, the per ca-
pita annual consumption of liquid milk was 139.9 kg in Ireland,
106.2 kg in the Great Britain, 109.3 kg in Australia, 76.4 kg in
USA, 31.6 kg in Japan and 41. 3 kg India in 2012. Since 2000,
the dairy product has gradually become an important food recom-
mended by China’s government to improve dietary structure and
the physical fitness of people. Over a decade, with continuous im-
provement of people’s living standards and the government’s em-
phasis on dairy development and dairy consumption, China’s dairy
consumption has grown rapidly. According to the statistics, the
per capita dairy consumption of urban and rural residents was
20.91 kg and 12. 86 kg in 2012, respectively, with the average
annual growth rate of 3. 10% and 8. 48% . However, compared
with developed countries and some developing countries in the
world, China’s dairy consumption level is still low, far below that
of American and European countries, only a quarter of the world
average'”. Especially in recent years, China’s consumption of
dairy products has been at low levels, and urban residents’ dairy
consumption even declines significantly. Analyzing the main fac-
tors affecting the Chinese residents’ dairy consumption and impro-
ving consumption level of dairy products has become the focus of

attention of the government and academia.
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2 Current situation of China’s dairy consumption

Domestic and foreign studies have shown that consumer prefer-
ences, income level, urbanization level, dairy products, substi-
tute prices and other factors affect the level of dairy consumption,

and especially income level is the fundamental key factor””’

. In
China, due to per capita income and living habits, dairy consump-
tion has the features of "luxury goods"'®'. The study finds that
during 1990-1993, the income elasticity of demand for Chinese
dairy consumption was 0.40, and it increased to 1.31 during 1994
— 199577 In 2000, International Agricultural Trade Research
Center of the Chinese Academy of Agricultural Sciences studied
the urban residents’ income elasticity of demand for dairy products
(liquid milk 1.39; milk powder 0. 38; yogurt 1.06)"™'. Zhou
Junling”’ finds that during 1992 — 1999, Chinese urban residents’
income elasticity of demand for dairy products was 0. 96, and it
was higher for the low-income residents (1.24 for the lowest in-
come resident). Thus, in theory, income level is the most funda-
mental factor affecting China’s dairy consumption demand. Howev-
er, from the relationship between income level and dairy consump-
tion during 2000 - 2012, China’s dairy consumption did not in-
crease significantly with the increase of income. The improvement
of income level promotes the sustained and stable growth of dairy
consumption of rural residents (Fig. 1a), but as the main force of
China’s dairy consumption, urban residents showed instable dairy
consumption after 2004, and the consumption even declined after
2008 (Fig. 1b). Compared with 2007, the dairy consumption of
urban residents fell by 15.24% in 2012. Over the same period,
the dairy consumption of residents in Beijing, Shanghai, Tianjin
and other cities decreased by 16.52% . Sluggish dairy consump-
tion has become a key constraint on the development of China’s
dairy industry.

3 China’s dairy safety incidents and risk perception
3.1

Dairy safety incidents The reason why the dairy con-
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sumption is sluggish especially for urban residents lies in the con-
tinuous dairy safety incidents in China in recent years. The dairy
safety incidents are shown in Table 1. Domestic dairy safety inci-
dents continue to occur, and consumer confidence in domestic

dairy products is constantly eroded. Before the Sanlu milk powder

incident in 2008, most of main domestic dairy safety incidents at
home captured no attention of the government and society largely
because of little impact. Even for the sensational Fuyang milk
powder incident, it quickly escaped from social concern because

N . . 10
manufacturers involved were not influential'™’.

9000 i T 114 30 000 —= Income == Dairy consumptiony 30
8000
112 3 ]
7000 == Dairy consumption 25 000 25
6000 110 20 000} 2
5000 1
4000 15 0001 15
3000 14 10 000 10
o Ll s
0 ¢ ey
S =z 238 3L 85 83 2= o gz 88 38 85832 = o
Year Year
(a) rural residents (b) urban residents

Fig.1 Income and dairy consumption

Table 1 List of major domestic dairy safety incidents since 2004

Year Incidents Perception factors Sources of risk
2004 Anhui Fuyang "toxic milk powder" incident Inferior milk powder Chemical disaster
2004 Enterobacter Sakazakii in the U. S. Mead Johnson milk powder beyond the Fnterobacter Sakazakii Microbial hazards

standard

Todine beyond standard in the U. S. Nestle Super Premium Growing up

2005 Milk Powder lodine Chemical disaster
2005 Zhengzhou Bright milk recycling incident Secondary dairy processing Other disasters

2006 Nitrite beyond the standard in the U.S. brand milk powder Nitrite Chemical disaster
2006 Metal particles tested in the U.S. Mead Johnson milk powder Metal particles Chemical disaster
2007 Japan Meiji larger infant formula below grade Zinc Chemical disaster
2008 " Melamine" incident Melamine Chemical disaster
2009 Shaanxi Jingiao milk powder incident Melamine Chemical disaster
2010 Syrutra milk powder "hormone" incident Hormone content Chemical disaster
2011 Mengniu " carcinogenic" incident Aflatoxin Microbial hazards
2012 Bright quality incident Milk mineral salts Chemical disaster
2012 Yili mercury scandal Mercury Chemical disaster
2013 New Zealand toxic milk powder incident Dicyandiamide Chemical disaster

Note: We classify the domestic dairy safety incidents according to the summarization of Yeung and Morris; data are sorted out by ourselves.

3.2 Consumption risk perception According to the theory of
consumer behavior, after perceiving food safety risks, consumers
will be more concerned about food properties, shelf life, govern-
ment regulation and other safety information, in order to avoid
safety risks of food purchase. In 2000, Curtin'"’ found that the
sudden occurrence of food safety incident would cause dramatic
changes in consumer confidence, and directly reduced consump-
tion. In 2001, Yeung and Morris""*' made further study and found
that the influence of incidents on consumer confidence was not
necessarily due to consumers’ direct experience of the incidents,
and the key factor affecting consumer attitudes and buying behav-
ior of consumers in most cases is consumers’ risk perception of
food safety. In the early 1970s, Roselius'™’ pointed out that when
consumers perceived risk, they would stop buying, reduce the
purchase, consume other alternative products, or continue to buy.
Among them, stopping buying or reducing the purchase is the most
common method for the majority of consumers after the food safety
incident, and if people perceive greater food risk and the time to

stop buying is longer, there will be more reduction in the number

of purchases. In 2000, Slovic'"*' found that the severity of inci-
dent consequences, universality of incident consequences, control
sense of risk and the level of public awareness of risk were the
main factors affecting the public risk perception. Thus, for the
sluggish domestic dairy consumption, we can use the dairy safety
incidents in recent years for the public risk perception reasoning of
dairy consumption. (i) Severity of domestic dairy safety incident
consequences. According to statistics, Sanlu milk powder incident
caused a total of about 294000 babies across the country to suffer
excessive urinary stones due to consumption of milk powder contai-
ning excessive melamine, at least 154 babies suffered severe ill-
nesses, and 11 babies died™ "', (ii) Universality of incident
consequences. Since 2004, there have been many dairy safety in-
cidents at home each year, involving many well-known brands
such as Mead Johnson, Nestle, Meiji, Mengniu, Bright, Yili and
Syrutra. (iii) Control sense of risk. In recent years, although the
state has introduced policies and measures to guarantee the quality
and safety of dairy products, the dairy safety incidents still occur,
leading to the public doubt about the government ability to control
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dairy safety. (iv) Level of public awareness of risk. The food
safety incidents can be divided into three types: microbial haz-
ards, chemical and technological disasters. The domestic dairy
safety incidents are mostly chemical disasters. The public lack

proper understanding on melamine, milk mineral salts and other

chemical substances, resulting in a wide gap between the objective
incident risk and the subjective public risk perception. Therefore,
it is considered that the dairy risk perceived by domestic consum-
ers is high, and it is the main factor restricting China’s dairy con-

sumption.

Four factors affecting the

public risk perception
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Fig.2 The public risk perception reasoning on Sanlu milk powder incident in 2008

4 The influence of dairy safety incidents on residents’
consumption risk perception

The study finally takes the Sanlu milk powder incident in 2008 for
example. There were 151 reports about Sanlu incident in 2008,
followed by 41 reports about Fuyang milk powder incidents in
2004, The Sanlu milk powder incident in 2008 has been the
most important food safety incident affecting Chinese residents’
dairy consumption risk perception in recent years.

4.1 Theoretical analysis

neoclassical economics, the study assumes that before the Sanlu

According to the market theory of

milk powder incident, the supply curve of domestic dairy products
is S,, the demand curve of domestic dairy products is D, the
equilibrium point is e,. At this time, the domestic dairy product
price is P,, consumption is (,, the domestic consumer welfare is
a + b, and producer welfare is ¢ +d +f (Fig. 3). After the Sanlu
milk powder incident, since the degree of domestic consumers’
risk perception on dairy consumption rises, they start to stop buy-
ing or buy less dairy products, and the dairy consumption signifi-
cantly declines. The demand curve of domestic dairy product be-
comes D, , and in order to simplify analysis, it is assumed that the
supply curve remains unchanged. The equilibrium point changes
from e, to e,. The domestic dairy product price is P,, the dairy
consumption is (,, consumer welfare is b + ¢, and producer wel-
fare is f. Theoretically, in this process, there is a + d net loss of
social welfare. And the producer welfare loss is ¢ + d, the con-
sumer welfare loss is a-c, and the loss of consumer welfare is

mainly reflected in a substantial decline in dairy consumption.
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Fig.3 The theoretical influence of dairy safety incidents on

China’s dairy consumption
4.2 Statistical analysis
4.2.1
confirm the results of the theoretical analysis. As can be seen from
Table 2, during 2000 — 2004, the Chinese urban residents’ dairy
consumption steadily grew, with the average annual growth rate of
14.89% , and the growth rate of yogurt and fresh milk was high,
reaching 26.30% and 17.32% , respectively. The Anhui Fuyang

Total dairy consumption change. Statistical data further

"toxic milk powder" incident in 2004 broke this steady growth mo-
mentum. In 2005, urban residents’ dairy consumption declined for
the first time, but the negative impact of this dairy safety incident
was quickly eliminated. In 2006, the dairy consumption reached a
record high of 25.54 kg. In 2007, the dairy consumption of urban
residents underwent slight fluctuations once again. Especially with
the occurrence of the most serious dairy safety incidents in recent

years, urban residents’ risk perception on dairy consumption has
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been improved significantly, and the consumption has remained at
low levels. Overall, compared with 2007, the dairy consumption
declined by 8.64% in 2008, 10.94% in 2009, 16.37% in 2010,
15.24% in 2011, and 15.92% in 2012, indicating that the urban
residents’ risk perception on dairy consumption is immediate, per-

sistent and difficult to be restored.

Table 2 The dairy consumption of urban residents in China since 2000

Unit: kg
Year Total Fresh milk ~ Milk powder Yogurt
2000 14.63 9.94 0.51 1.12
2001 17.46 11.90 0.60 1.36
2002 21.35 15.68 0.55 1.82
2003 25.07 18.62 0.56 2.53
2004 25.25 18.83 0.51 2.85
2005 24.79 17.92 0.52 3.23
2006 25.54 18.32 0.50 3.72
2007 24.87 17.75 0.45 3.97
2008 22.72 15.19 0.57 3.54
2009 22.15 14.91 0.48 3.88
2010 20.80 13.98 0.45 3.67
2011 21.08 13.70 0.53 3.67
2012 20.91 13.95 0.50 3.46

Note: The data during 2000 —2010 are from China Dairy Statistical Yearbook ;
the fresh milk data in 2011 are from China Statistical Yearbook; yogurt and
milk powder data are converted according to the residents’ dairy purchases in
36 cities in China Statistical Abstract of Dairy Industry (2012).

4.2.2 Consumption change of different types of dairy products.
There is a big difference in the degree of residents’ consumption
risk perception on different types of dairy products, and the fluctu-
ation concerning residents’ consumption of different types of dairy
products differed before and after 2008. The fresh milk consump-
tion showed a downward trend. Compared with 2007, residents’
fresh milk consumption dropped by 14. 42% in 2008, 16% in
2009, 21.24% in 2010, 22.82% in 2011 and 21.41% in 2012,
with the decline level and duration higher than the overall average
of dairy products. Yogurt consumption underwent a sharp decline
in 2008, and rebounded in 2009, but declined again since 2010.
Compared with 2007, yogurt consumption decreased by 10. 83%
in 2008, 2.27% in 2009, 7.56% in 2010, 8.82% in 2011 and
12.85% in 2012. The milk powder played the main role in 2008
dairy safety incidents, but the actual data show that the influence
of Sanlu milk powder incident on milk powder consumption was
slightest, and compared with 2007, the milk powder consumption
increased by 12.27% in 2008, 6.67% in 2009, 22.22% in 2011
and 11.11% in 2012, and was flat in 2010. The possible reason
for this abnormal situation is that the consumer groups of milk
powder are mainly children and the elderly, and especially 0 -3
year old infants have a rigid demand for milk powder. The milk
powder consumption did not significantly decrease, but the con-
sumption brands of milk powder changed, and foreign brand milk
powder had an increasing market share. Before Sanlu incident in
2008, the market share of domestic brand milk powder was 60% ;
in 2010, the market share of imported milk powder is basically the
same as that of domestic milk powder; in 2011, the market share
of foreign brands exceeded 50% for the first time'"”’.

4.2.3 Dairy consumption change of residents with different in-

comes. There was a large difference in risk perception on dairy
safety incident between different income residents, and the degree
of decline in different income residents’ dairy consumption also
differed before and after 2008. Compared with 2007, the cumula-
tive dairy consumption of the lowest income, low income, lower
middle income and middle income residents decreased by
18.16% , 18. 94% , 18. 50 and 17. 88% , respectively, higher
than the total average decline of 16.37% , while the cumulative
dairy consumption of the higher middle income, high income and
highest income residents decreased by 13. 29% , 12. 04% and
11.66% , respectively, lower than the total average decline of 16.
37% . Since 2011, the consumption of the lowest income residents
has been improved, but the decline in consumption of the low in-
come, lower middle income and middle income residents is signifi-
cantly greater than that of the higher middle income, high income
and highest income residents. This shows that the low income
residents’ risk perception level on dairy safety incidents is higher
than the high income residents’ risk perception level on dairy safe-

ty incidents.

Table 3 Dairy consumption change of the residents with different in-

comes before and after the '"'melamine' incident Unit: %

2008/ 2009/ 2010/ 2011/ 2012/
2007 2007 2007 2007 2007

Total -8.64 -10.94 -16.37 -15.24 —-15.92

average

The lowest

; ) -12.18 -12.93 -18.16 -12.48 -22.57

mcome resulems

Low income -13.55 -13.55 -18.94 -20.20 -19.49

residents

Lower middle -9.39 -12.77 -18.50 -15.93 -16.67

income residents

Middle income -10.81 -11.18 -17.88 -17.09 -16.98

residents

Higher middle -5.21 -7.74 -13.29 -12.09 -12.95

mcome resulents

High income 2529 -8.67 —12.04 —11.27 —13.40

residents

The highest -4.76  -6.41 -11.66 -13.90 -13.11

income residents

Note : 2008/2007 refers to the rate of consumption change in 2008 compared
with 2007, and the rest can be deduced by analogy; data are from Statistical
Yearbook of China Dairy Industry.

4.3 Model test

dairy safety incidents on domestic dairy consumption, we use the

In order to quantitatively assess the impact of

econometric model to verify the impact of food safety incidents and
income on dairy consumption, and explain the lack of income elas-
ticity in urban residents’ dairy consumption. Model is set as fol-
lows .
InC=a+BInI+xln P+38D + ¢

where the dependent variable In C is the logarithm of urban
residents’ dairy consumption; In [ is the logarithm of urban
residents’ income ; In P is the logarithm of dairy products, and this
paper uses the consumer price index of liquid milk and dairy prod-
ucts for replacement; D is the dummy variable of melamine inci-
dent, 1 after 2008 and O before 2008. Sample time span is 2000 —
2012.
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Table 4 shows the actual estimation results of econometric
model by applying STATA12.0. From the model estimation results
of dairy product, fresh milk, milk powder and yogurt, it can be
found that the coefficient of dairy price variable is not significant,
while the coefficient of income and dairy safety incidents mostly
reaches a significant level, and the coefficient sign is basically
consistent with the theoretical hypothesis. The model fitting coeffi-
cient also indicates that the model well reflect the main factors af-
fecting urban residents’ dairy consumption. As can be seen from
the model results, except milk powder, the income elasticity of
other dairy products is significantly positive, and the elasticity co-
efficient of dairy product, fresh milk and yogurt is 0. 5389,
0.5626 and 1.4729, respectively, indicating that income plays a
significant role in promoting urban residents’ dairy consumption,
that is, when urban residents’ income increases by 1% , dairy con-
sumption, fresh milk consumption and yogurt consumption will in-
crease by 0.54% , 0.56% and 1.47% , respectively. In the mod-
el results, except milk powder, the coefficient of dairy safety inci-
dent dummy variables is significantly negative. The dummy varia-
ble coefficient of dairy product, fresh milk and yogurt models is —
0.4180, -0.5127 and —0.6572, respectively, that is, after the
Sanlu milk powder incident in 2008, urban residents’ dairy con-
sumption fell by 41. 80% , fresh milk consumption fell by
51.271% and yogurt consumption fell by 65.72% . At the same
time, we can see that the Sanlu milk powder incident has not sig-
nificant effect on milk powder consumption. Regression results of
model are very similar to the above statistical analysis results, and
there is only a small difference in the decline of dairy consump-
tion. Based on the above income variable and dummy variables of
dairy safety incidents, it can be concluded that the main reason for
the decline in urban residents’ dairy consumption with increasing
income in recent years lies in the role of dairy safety incidents in
inhibiting the increase of consumer demand. The income variable
is significantly positive, which verifies the cause of the decline in
actual dairy consumption less than the model coefficients that in-
come offsets some effects of dairy safety incidents on dairy con-

sumption.

S Conclusions and discussions

5.1 The dairy safety incident enhances residents’ consump-
tion risk perception and is the main reason for decline in ur-
ban residents’ dairy consumption  Since 2004, China’s dairy
safety incidents have continued to occur, and especially the Sanlu
milk powder incident has dealt a serious blow to domestic
consumers’ consumption confidence. The urban residents’ dairy
consumption risk perception level continues to increase and the
dairy consumption drops significantly. In 2012, it decreased by
15.92% , compared with 2007. According to the public consump-
tion risk perception reasoning of dairy safety incidents and econo-
metric regression results, the study finds that the occurrence of
dairy safety incidents is the major cause of declining dairy con-

sumption of Chinese urban residents in recent years.

Table 4 Estimated results of OLS model

(1) (2) (3) (4)
Variable Dairy product ~ Fresh milk ~ Milk powder Yogurt
Cons -1.0042 -1.4415 0.1022 -10.0411
(-0.52) (-0.65) (0.08) (-3.56""")
o 0.5389 0.5626 -0.1717 1.4729
(2.56" ") (2.33"") (-1.30) 4.77°"")
InP -0.1758 -0.1988 0.1711 —-0.5409
(-0.41) (-0.41) (0.64) (-0.86)
b -0.4180 -0.5127 0. 1016 —-0.6572
(-2.45"") (-2.62"") (0.95) (-2.62"")
R 0.4624 0.4490 0.1709 0.8144
Adjusted R’ 0.2832 0.2654 —-0.1055 0.7525

Note: #*, # % and # #* #* represent the significance level of 10% , 5% and
1% , respectively; the consumption of dairy products refers to the total con-

sumption of fresh milk , milk powder and yogurt.

5.2 The dairy safety incidents have a greater impact on the
domestic dairy consumption but a smaller impact on the " cul-
prit" milk powder  Although the protagonist of dairy safety in-
cidents in 2008 was milk powder, the occurrence of dairy safety
incidents has a greater impact on the consumption of fresh milk
and yogurt with domestic raw milk as source. Compared with
2007, the fresh milk consumption decreased by 21.41% in 2012,
and the yogurt consumption decreased by 12.85% in 2012. For
the " culprit" milk powder in dairy safety incidents, the occur-
rence of dairy safety incidents has a small impact on its consump-
tion, and it did not decrease but increased by 11.11% compared
with 2007. The main reason is that for milk powder, consumers
can choose "foreign brand" milk as an alternative. Since 2008,
the market share of " foreign brand" milk powder in China has
been rising, and it occupied more than half of the market from
2011.

5.3 The risk perception level of low income residents on
dairy safety incidents is higher than that of high income resi-
dents After the 2008 Sanlu milk powder incident, the decline in
dairy consumption of the lowest income, low income, lower middle
income and middle income residents is significantly higher than
that of the higher middle income, high income and highest income
residents, and significantly higher than the average level of differ-
ent income groups. This fully shows that the risk perception level
of low income residents on dairy safety incidents is higher than that
of high income residents, and low income residents are largely re-
sponsible for the current decline in urban residents’ dairy con-
sumption. This also indirectly shows that limited by educational
level and ability to receive information, the risk perception level of
low income residents is more obviously affected by the public opin-
ion.

5.4 The income elasticity of Chinese urban residents’ dairy
consumption is still significant and improvement of consump-
tion risk perception eclipses the role of income in promoting
dairy consumption As can be seen from the model results, ex-
cept milk powder, the income elasticity of other dairy products is

significantly positive, and the elasticity coefficient of dairy prod-
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uct, fresh milk and yogurt is 0. 5389, 0. 5626 and 1. 4729, re-
spectively, indicating that income plays a significant role in pro-
moting urban residents’ dairy consumption, that is, when urban
residents’ income increases by 1% , dairy consumption, fresh milk
consumption and yogurt consumption will increase by 0. 54% ,
0.56% and 1.47% , respectively. Due to the occurrence of dairy
safety incidents, residents’ consumption risk perception level is
improved, and the role of income in promoting dairy consumption
is eclipsed, but the income growth to some extent alleviates the
decline in dairy consumption in the context of dairy safety inci-

dents.
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operatives should be good at using policy resources, get rid of the
resource dependence trap, and make self blood making through
blood transfusion of resources. Firstly, under the guidance of
grass-roots government, it is recommended to set up perfect ben-
efit allocation and financial and accounting mechanism, property
system and democratic management structure. In benefit mecha-
nism, it is recommended to formulate clear property relation; in
allocation mechanism, it is recommended to draw common re-
serve funds and public welfare funds for long-term development
and risk resistance of cooperatives, coordinate bonus and divi-
dend allocation between investors and ordinary cooperative mem-
bers; in benefit security system, it is recommended to set up
perfect financial management system and auditing supervision
system, to ensure safety of financial operation. Secondly, it is
recommended to comprehensively raise profitability of coopera-
tives. An organization with profitability is unable to survive in
cut-throat market competition. Thus, cooperatives should com-
prehensively raise profitability to get rid of dependence on re-
sources of grass-roots government. Farmers’ specialized coopera-
tives should take full advantage of scarce resources of grass-roots
government in credit, tax preference, training and education,
technical extension, and agricultural machinery subsidies, and

combine their own superior resources, to turn the blood transfu-

sion to blood making function.
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