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INTRODUCTION

China’s food safety incidents emerge continuously, 
and cover a very wide range of circumstances.  These 
incidents are all–encompassing.  The particular concerns 
of this paper are dairy safety incidents.  In 2004 in 
Fuyang, Anhui province there were more than 13 babies 
who died due to drinking infant formula powder lack-
ing in protein content.  In 2008 the melamine incident 
of Sanlu milk powder resulted in three babies dying and 
hundreds of babies suffering from kidney stones.  From 
June to September of 2012 food safety incidents occurred 
five times in Bright Dairy, which is one of the largest 
dairy production and sales enterprises in China.  
Domestic dairy safety incidents occur frequently, result-
ing in many consumers turning to imported dairy prod-
ucts.  Foreign dairy giants took this opportunity to gain 
a foothold in the Chinese dairy market.  This is espe-
cially apparent with infant milk powder, pure milk with 
high–temperature sterilization, and as well as cheese 
which is becoming popular with Chinese consumers.  
However with the nuclear leak occurring in Japan, the 
exposure of imported brands to milk safety risks, and 
high prices make it difficult to depend upon foreign 
products. 

Because of China’s huge population, there is the 
great demand for dairy products.  It is neither realistic 

nor possible to rely on foreign markets in this case.  
Improving the quality of domestic dairy products will 
be a fundamental solution to Chinese dairy food safety 
issues.  On the one hand there is a huge demand for safe 
food; on the other hand consumer confidence in the 
safety level of domestic products is lacking.  Information 
and consumer knowledge does exist for the consumer 
food safety market.  If the market is able to provide safer 
dairy products, what will the consumer demand be? 
What will be the willingness to pay (WTP) of the con-
sumers for the product safety of dairy goods? Our study 
will try to access and analyze the problems.

There are many papers that have studied WTP on 
food safety in China.  Research methods include binary 
logistic regression models (Yingheng Zhou and Xiajia 
Peng 2006, Liu jundi et al., 2009, and Wang Zhigang et 
al., 2012), hierarchical models (Zeng Yingchu et al., 
2008), Integrating with the choice modelling (CM) tech-
nique and the multinomial logit model (Hui Zhou and 
Teruaki Nanseki, 2013).  Study objects include low–res-
idue vegetables (Yingheng Zhou and Xiajia Peng, 2006), 
food additives (Zeng Yingchu et al., 2008), organic pork 
(Liu jundi et al., 2009), safe milk (Wang Zhigang et al., 
2012), and milk with certification of traceability (Hui 
Zhou and Teruaki Nanseki, 2013).  Research areas 
mainly include the big cities, such as Beijing, Shanghai, 
Nanjing, Tianjin.  There is a big gap in consumer’s WTP 
for food safety.  Price overflow is from 10% (Wang 
Zhigang et al., 2012) to 335% (Yingheng Zhou and 
Xiajia Peng, 2006).  As the main influencing factors of 
WTP, gender, education, income, prices, consumer 
awareness and evaluation will impact the consumers' 
WTP.

In the above studies Zhou and Peng (2006) analyzed 
the consumers’ WTP, considered the cost of pollution–
free vegetable production, and pointed out the real pos-
sibility of safe vegetable markets in China.  Other stud-
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ies have stayed on the consumers' WTP, with no further 
consideration of safe food supply.  Wang et al. (2012) 
doesn’t clearly define safe milk.  So there is a need for 
further study.

Because of the above factors, this paper selects the 
pure milk certified Good Agricultural Practice (GAP) 
(hereinafter referred GAPmilk) as the object of study, 
based on the consumer questionnaire survey in 
Shanghai, analyzing WTP for food safety and its influ-
encing factors by using binary logistic regression models.  
Finally considering the cost of the GAP certification we 
analyzed the possibility of the GAPmilk market from 
both sides of supply and demand.

FIELD SURVEY AND DEMOGRAPHIC 
CHARACTERISTICS

The data is from a questionnaire interview in 
Shanghai, done by food safety research group of Kyushu 
University East Asia Environmental Research 
Institutions in December 2011.  Twenty students from 
Shanghai Ocean University who live in Shanghai were 
selected to administer the questionnaire.  After training, 
they interviewed their own parents, colleagues and 
friends as well as relatives of the parents, and near resi-
dents.  Upon surveying twenty students, the study 
required the data collectors to fill in their own name 
and the respondents’ residential addresses as thoroughly 
as possible to ensure the authenticity of the question-
naire.  We obtained 318 completed surveys, of which 
303 were valid questionnaires.  We chose milk as the 
research subject, not only because the results could be 
compared with Wang et al. (2012)’s result, but also 
compared with other international studies, as milk a uni-
versal food.  In addition, it would be conducive to com-
parisons with international studies also choosing the 
international metropolis of Shanghai as an investigation 
area.

The statistical characteristics of the surveyed con-
sumers are summarized in Table 1.  From a gender point 
of view, the male respondents accounted for 44.88%, 
while females accounted for 55.12%.  Usually women pay 
more attention to food consumption and food safety than 
men.  Therefore, the gender compositions of the survey 
sample contribute to realistic situations.  From the age 
structure point of view, the respondents are mainly 
concentrated in the age grouping of 20–49 years, which 
accounted for 82% of the study.  The proportion of the 
three age groups of 20–29, 30–39, 40–49 years is almost 
the same, 29.47%, 27.15%, and 25.83%, respectively.  
For the level of education, having a junior/middle school 
education or less of an education accounted for only 
12% of the study.  However, college or more education 
accounted for 53% of the study.  This shows a high edu-
cation level of the sample consumers.  For the income 
level of the respondent’s family, an annual income of 
less than 35,000 RMB accounted for 20.07% of the 
study, 35000–70000 RMB accounted for 26.87% of the 
study, 70000–150000 RMB accounted for 34.69% of the 
study, and an annual income of more than 150,000 RMB 
accounted for 18.37% of the study.  The revenue struc-
ture is in line with the current income levels in Shanghai, 
and is a strong representation of the population of the 
city.  We expect that knowledge of agriculture, food or 
medical disciplines will have an impact on consumers’ 
food safety’s WTP.  The study showed that 14.52% of the 
respondents possess such relevant knowledge, while 
85.48% of the respondents lack such experiences.  We 
also expect that if the household has preschoolers, stu-
dents or elders over the age of 60, there will be a positive 
impact on food safety’s WTP.  The sample data shows 
that 7.1% of all households have preschoolers, 27.42% of 
the households contain elderly people over the age of 
60, and 48.39% of the families have students.

Table 1.  Demographic characteristics of the surveyed consumers

Category Valid N % Category Valid N %

Age

<20 9 2.98 Background in agriculture, 
food and medicine

Yes 44 14.52 

20–29 89 29.47 No 259 85.48 

30–39 82 27.15 
Gender

Male 136 44.88 

40–49 78 25.83 Female 167 55.12 

50–59 34 11.26 

Household information

Preschooler 22 7.10 

60 <_ 10 3.31 Student 150 48.39 

Education
level

Primary school and less 7 2.34 Elderly over 60 years 85 27.42 

Junior middle school 29 9.70 

Annual Income(RMBa)

<35000 RMB 59 20.07 

High school 106 35.45 35000–70000 RMB 79 26.87 

College 124 41.47 70000–150000 RMB 102 34.69 

Postgraduate 33 11.04 150000–300000 RMB 45 15.31 

300000 RMB  9 3.06 

Note: a RMB is the major currency unit in China, and 1 US$ equals to 6.30 RMB by the end of 2011.					   
Source: field survey by the authors							     

<
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CONSUMER’S AWARENESS AND EVALUATION 
OF FOOD SAFETY

Consumer’s awareness and evaluation of food safety 
will affect WTP for food safety (according to Ritson and 
Li, 1998).  Given this premise, the questionnaire contains 
the contents of Fig. 1–Fig. 7.  The questionnaire results 
showed that 40.40% (122) of respondents are very con-
cerned about food safety, 45.36% (137) of respondents 
are concerned, which makes a total of 85.76% (Fig. 1).  
So we can say that the vast majority of consumers are 
concerned about food safety.  Of the respondents 68.44% 
(206) believe that environmental pollution and food 
safety are related, and 21.59% (65) of the respondents 
believe that environmental pollution and food safety are 
possibly related (Fig. 2).  This shows that while consum-
ers are concerned about food safety, the majority are 
also concerned about environmental pollution.  Of the 
respondents 52.46% (160) believe that the industrial 
pollution has the greatest impact on food safety, while 
32.13% (98) of the respondents believe that the agricul-
tural pollution has the largest impact upon the food 
safety.  Only 10.16% of the respondents believe that the 
domestic pollution has the greatest on the food safety 
(Fig. 3). 

As to the question of “Do you worried about the 
safety of milk?” 32.56% (98) of the respondents are 
very worried, 32.56% (98) of the respondents are wor-

ried.  Only 4% (12) of the respondents are not worried 
(Fig. 4).  This indicates that most consumers are not 
confident with milk safety.  Of the respondents 51.14% 
(157) think processing is the most risky procedure or 
stage of food supply, 21.50% (66) of the respondents 
think agricultural production is the most risky proce-
dure or point of food supply, and 14.66% (45) of the 
respondents think transportation of raw milk is the 
most risky procedure or stage of food supply (Fig. 5).  
Consistent with the detection of the milk safety inci-
dents, most consumers think that milk production and 
processing stages are the key point of safety control.  Of 

Fig. 1.	 Consumer perceptions on food safety (302 valid responses)
Source: field survey by the authors.

Fig. 2.	 Relevance of the food safety and pollution (301 valid 
responses)

Source: field survey by the authors.

Fig. 3.	 Pollution effecting most food safety (305 valid responses)
Source: field survey by the authors.

Fig. 4.	 Consumer perceptions on milk safety (301 valid responses)
Source: field survey by the authors.

Fig. 5.	 Consumers’ awareness on the most risky stage in food sup-
ply

Source: field survey by the authors.
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the respondents 33.55% (104) think that the residues of 
antibiotics and hormones are the most important fac-
tors influencing the safety of milk, 24.19% (75) of the 
respondents believe that unknown substances being 
illegally added are a problem with milk safety, and 
21.94% (68) of the respondents believe that pesticides 
and heavy metal contamination are major problem with 
the safety of milk (Fig. 6).  Corresponding with previous 
issues, most consumers believe that illegally adding 
unknown substances in the processing stage, as well as 
adding pesticides and antibiotics in the production stage 
is the main factors causing milk safety problems.

We also asked “How do you evaluate the food safety 
level of your recent purchase?” Of these results 42.72% 
(129) of the respondents think it is not very safe, 13.58% 
(41) of the respondents believe it is not safe, which 
combined for a total of 56.3%.  Of the remaining respond-
ents 36.75% (111) feel it is safe.  Only 3.64% (11) of the 
respondents felt the food safety level of the milk was 
very safe.

STATISTICAL ANALYSIS OF CONSUMERS’ 
WTP TO GAPMILK

Only 5% of respondents are very familiar with GAP, 
16% of respondents generally understand GAP, 35% of 
respondents don’t know the specific content of GAP but 

have heard of it, and 44% had never heard of GAP.  Most 
consumers are unfamiliar with GAP.  After a detailed 
explanation of GAP, and strengthening information of 
GAP, we asked the respondents about their WTP to 
GAPmilk.  We set the target for a box of 250 ml of pure 
milk.  On the basis of pre–research, the market price of 
ordinary milk (initial price B0) is set to 2 RMB/250 ml.  
Random inquiry price (Br) are 2.3 RMB/250 ml, 
2.7 RMB/250 ml, 3.2 RMB/250 ml, 3.8 RMB/250 ml, 
4.5 RMB/250 ml, and 6.0 RMB/250 ml.  The respondents’ 
selection results are shown in Table 2.  Of these 30.33% 
of the respondents are willing to buy at the price of 
2.3 RMB/250 ml, 11.67% of the respondents for 2.7 RMB/ 
250 ml, 7.33% of the respondents for 3.2 RMB /250 ml, 
3.0% of the respondents for 3.8 RMB/250 ml.  Consumers’ 
WTP decreased gradually, but significantly, with increas-
ing prices.  Of these respondents 41% of respondents 
are willing to buy only at the original price, and there 
are 4.67% of the respondents who are not willing to buy.  
These consumers may primarily be composed of people 
who think current food safety situation is adequate and 
low–income people.

After excising the 14 respondents who were not will-
ing to buy, consumers were willing to pay for GAP milk 
at an average price of 2.30 RMB/250 ml.  Consumers 
were willing to pay an additional 0.30 RMB/250 ml for 
food safety, which will account for 15% of the price of 
regular milk.

EMPIRICAL MODEL WITH VARIABLE 
SELECTION

Model selection
Contingent valuation method (CVM) is adopted to 

reveal consumers’ preferences, through an empirical 
model to explore consumers’ WTP for GAPmilk.  Y repre-
sents the consumers’ choice.  If consumers are willing 
to consume GAPmilk, Y=1; Conversely, Y=0.  The BID 
represents the additional price that consumers are will-
ing to pay for GAPmilk.  P represents the price of regu-
lar milk.  X represents other factors affecting consumer 

Fig. 6.	 Most important factor causing milk safety problem (310 
valid responses)

Source: field survey by the authors.

Fig. 7.	 Evaluation on food safety situation at present (302 valid 
responses)

Source: field survey by the authors.

Table 2.  Consumers’ WTP

Price Premium
Ratio

Valid N %

Initial price 2 RMB/250 ml 0%

No buy 14 4.67 

Random Inquiry 2 RMB/250 ml 0% 123 41.00 

2.3 RMB/250 ml 15% 91 30.33 

2.7 RMB/250 ml 35% 35 11.67 

3.2 RMB/250 ml 60% 22 7.33 

3.8 RMB/250 ml 90% 9 3.00 

4.5 RMB/250 ml 125% 3 1.00 

6.0 RMB/250 ml 200% 3 1.00 

Total 300 100

Source: field survey by the authors.
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choice except price, this would include gender, income, 
consumers’ awareness and evaluation for food safety 
etc.  The symbol ε is a random error term, and α, β, 
and λ are parameters to be estimated.  The utility of 
GAPmilk and ordinary milk are UY=1 (X, BID, ε1) and 
UY=0 (X, P, ε0), respectively.  If and only if UY=1

>_UY=0, will 
the consumes choose to consume GAPmilk.  Let 
U*=UY=1–UY=0, we can get the probability equation that 
consumers choose to consume GAPmilk(Y =1):

P(Y=1)=P(U*>_0)=P(UY=1
>_UY=0)

Due to ε1 and ε0 obeying the Weibull distribution, the 
equation can be set to linear logistic model through the 
transformation. 
 

ln[             ]=α+βX+λBID			   (1)

Assuming the additional average prices that consumers 
are willing to pay for GAPmilk is E (WTP), and then E 
(WTP) may be expressed as:

E(WTP)=–					     (2)

If the α, β, λ coefficient values derived from the 
formula (1) and the mean value of the X variable are sub-
stituted into the formula (2), we can obtain the addi-
tional average prices that consumers are willing to pay 
for GAPmilk. 

Variable selection and description 
Drawing upon existing research results, this paper 

selected five factors as variables to reflect the individ-
ual characteristics of consumers; this includes gender, 
level of education, annual household net income, whether 

the household has preschoolers, and whether the house-
hold has elderly people over the age of sixty.  Generally 
women are more concerned with health issues than men, 
and therefore have a relatively higher WTP for GAPmilk.  
Consumers with a higher level of education and the 
higher average household income will be willing to pay 
a greater price for GAPmilk.  Those households with pre-
schooler or elders over the age of 60 will be willing to 
pay to GAPmilk higher than the household without such 
special populations. 

Price is an important factor affecting the consumer 
decision–making.  This paper selects a higher price into 
the econometric model which consumers are willing to 
pay for GAPmilk, and expects the price negatively 
related to the WTP.

This study selects two indicators.  One is consumer 
awareness of food safety risks, and the other is the risk-
iest procedure or stage of the food supply process.  
Consumer awareness of the food safety risk depends on 
the overall evaluation of the food quality and the impact 
of quickly developing food safety incidents upon consum-
ers’ behavior.  If consumers believe that milk food safety 
problems seem likely to appear in the farm production 
processes, consumers’ WTP to GAPmilk should be 
higher once this information becomes common knowl-
edge.  This paper projects that these two variables are 
positively correlated with the WTP.  The specific defini-
tion of the variables, statistical analysis, and the 
expected direction of the results are listed in Table 3.

Consumer’s WTP and influence factors 
The model results show that the Log likelihood is 

62.842, and a statistical significant is in the level of 1%, 
so the model does pass the maximum likelihood test.  
Nagelkerke R Square is 0.452, meaning the goodness of 

Table 3.  Model explanatory variables Description

Varible Definition Average S.E. Expected direction

1. Individual characteristics

Gender Male=0, Female=1 0.54 0.50 +

Education level
Primary school and less=1, Junior middle school=2, 
highschool=3, college=4, postgraduate=5

3.49 0.90 +

Income
<35000 RMB=, 35000–70000 RMB=2, 70000–150000 
RMB=3, 150000–300000 RMB=4, 300000 RMB  <_=5

2.54 1.07 +

Preschooler Yes=1, No=0 0.11 0.31 +
Elder over 60 Yes=1, No=0 0.28 0.45 +

2. Price characteristics

BID

Consumers are asked if you are willing to pay an 
additional price for the GAPmilk, the additional price are 
0RMB, 0.3RMB, 0.7RMB, 1.2RMB, 1.8RMB, 2.5RMB, 
4RMB

0.39 0.64 –

3. Consumer’s awareness and evaluation

Stage
Most risky procedure or stage of food supply, Agricultural 
production=1, Others=0

0.22 0.41 +

Risk Valuation of food safety 3.26 1.19 +

Source: field survey by the authors.

P(Y1)
P(Y0)

α+βE(X)
λ
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fit of the model for survey data is 45.2% (Table 4).
Bringing the coefficient of each variable in the model 

results into the equation (2), we will obtain consumers’ 
WTP to GAPmilk at 0.37 RMB, which is 18.5% of the 
price of ordinary milk.  The result of simple arithmetic 
average is 15%.  So we can see that both of two results 
are similar.

Although when using the same binary logistic 
regression model to calculate consumers’ WTP, the over-
flow ratio results are quite different.  The result of Wang 
et al. (2012) is 10%.  Liu et al. (2009) is 27.27%, and 
Zhou and Peng (2006) is 335%.  In foreign researches 
on the subject the result of Buzby et al. (1995) is 
38–138%, and Boccaletti and Nardella (2000) is 10%.  
Although the objectives of the various researches were 
different, the gap among the researches should prima-
rily result from the differences in the samples, including 
questionnaire design, survey method and respondent. 

There are four variables significantly affecting con-
sumer’s WTP.  They are gender, income, the presence of 
preschoolers and the BID.  Contrary to the expected 
results, in the case of other conditions being consistent, 
more men than women are willing to pay extra fees for 
GAPmilk.  This result is different from Wang et al. 
(2012) and Liu et al. (2009).This may owe to men on 
the average having a higher income than women.  Also 
men may have a stronger vanity than women, and may 
tend to be willing to pay more than women in the ques-
tionnaire interviews. 

Consistent with the expected result, the consumer’s 
income has a significant effect on WTP.  The higher 
income possessed by the consumer, the greater the addi-
tional fee that the consumer would be likely to pay for 
GAPmilk.  This result is consistent with Wang et al. 
(2012), Liu et al. (2009) and Zhou and Peng (2006).

Households with preschoolers are obviously much 
more willing to pay more for food safety.  A household’s 
WTP when elderly people over the age of sixty are 
present is not so obvious, however.  Although the statis-

tics show a positive willingness to pay extra for GAP 
milk, the result was not significant.  Caring for the old 
and young is a traditional Chinese virtue.  However there 
is an impact with the one child/one family policy.  In 
most families the expenditures on children are much 
greater than on the elderly.  The results are consistent 
with Wang et al. (2012).  In the Zhou and Peng (2006)’s 
result the variable of preschooler is positive and signifi-
cant too, but the variable of elder people is not signifi-
cant and negative.

The positive coefficient of BID shows that the price 
of safe food and consumer’s WTP is positively correlated.  
The more expensive the safe food is, the more consum-
ers are willing to buy.  The integrity regarding food 
safety is generally lacking in China.  Consumers tend to 
buy higher quality food at greater prices in foreign super-
markets and department stores, rather than for just 
checking green organic certification.  Part of the high–
income earners motivation is the peace of mind on food 
safety through the purchase of high priced and higher 
quality food.  In our samples the annual net income with 
53% of respondents is greater than 70000 RMB, and 18% 
of the respondents is greater than 150000 RMB.  These 
households have the ability to buy more expensive foods.  
This result is the same as Wang et al. (2012), but con-
trary to Liu et al. (2009) and Zhou and Peng (2006).  
Maybe at the time of the Zhou and Peng (2006) and Liu 
et al. (2009) surveys, people still had faith in the food 
safety certification, such as certification of green food 
and organic food certification.  However in 2012, it is an 
indisputable fact that fewer and fewer people believe in 
those certifications.

Consistent with as Wang et al. (2012) and Zhou and 
Peng (2006), our research results show also that the 
level of education is not significant to the WTP of the 
safe food.  However, the awareness of the food safety 
risks is not significant only in our study.  National food 
safety incidents of large–scale dairy enterprises fre-

Table 4.  Binary logistic regression on factors effecting WTP

Variables B S.E. Wald df Sig.

Sex** –1.52 0.70 4.74 1 0.03 

Education 0.44 0.42 1.14 1 0.29 

Income*** 1.35 0.44 9.27 1 0.00 

Children** 2.01 0.96 4.36 1 0.04 

Elder 0.56 0.78 0.52 1 0.47 

BID*** 5.66 4.33 1.71 1 0.01 

Stage –1.05 0.96 1.20 1 0.27 

Risk 0.22 0.30 0.56 1 0.46 

Constant –2.95 2.41 1.50 1 0.22 

Cases included in analysis: 290; Missing cases: 13; Total cases selected:303
Dependent variable: whether you are willing to buy the GAPmilk, with 277 cases=1, and 13 cases=0
Log likelihood=62.842, Nagelkerke R Square=0.452

Note: *** and ** represent statistical significance in the level of 1% and 5%, respectively.
Software: SPSS 18.0
Source: field survey by the authors.
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quently occurred, so that more and more consumers are 
concerned about the dangers of food safety.  These inci-
dents may cause people to be confused on trusting food 
safety.  Because of that anomie, there may be reluctance 
for making additional payments to provide food safety 
certification.

 

CONCLUSION AND DISCUSSION

The results of the statistical analysis show that most 
people are concern about food safety; more than half of 
the respondents believe that existing food is not safe; 
63% of the respondents worry about milk safety; 33.55% 
of the respondents think that residue from such sources 
as antibiotics and hormones is the most important factor 
to cause the milk food safety.

The results of the econometric analysis show that 
BID, gender, income and the presence of preschoolers 
are significant towards the consumer’s WTP to GAPmilk; 
the average additional fee that consumer is willing to 
pay for GAPmilk is 0.37 RMB/205 ml, which is 18.5% of 
the price of ordinary milk.  Although food safety inci-
dents frequently occurred in dairy enterprises, the con-
sumer’s WTP is not as high as would be expected.  The 
main reason could be that consumers lack the confi-
dence to know and identify safe food.  This result is simi-
lar to the research of Zhou and Nanseki (2013). 

According to Chen et al. (2011) the GAP certifica-
tion costs of a farm is typically about 22,000 RMB.  By 
dividing the cost by the overflow price 0.37 RMB/250 ml, 
then multiplying by 250 ml, and finally dividing by 1000, 
we will achieve the breakeven point which is 14,865 
titer.  If a dairy enterprise can produce and sell the 
GAP milk over the breakeven point, the farmer can 
make a profit.  The nation–wide large–scale dairy enter-
prises such as Mengniu, Yili, Sanyuan and Guangming, 
and the production and sales in local dairy enterprises 
such as Chongqing Tianyou, Nanjing Weigang Dairy 
have production far greater than this number. 

If a dairy enterprise truly produces safe milk, this 
reduces the information asymmetry between producers 
and consumers, and enhances consumer trust in the 

safety of milk.  Safe milk market will then develop rap-
idly.  Then consumers will be able to enjoy higher qual-
ity milk at higher prices.

Appendix: This paper is the research result of the food 
safety research group of Kyushu University East Asia 
Environmental Research Institutions.
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