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Abstract The traceability system can effectively reduce the food safety risks, however, it is confronted with various problems during its imple-

mentation. In this context, the paper carries out a case study of consumers in Weifang, Shandong Province, and studies their willingness to pay

the traceable pork with different quality information. The results indicate that, the consumers show high expectations towards the introduction

of traceability system, and they tend to buy the traceable pork only with breeding and slaughter information; their behaviors of purchase are

greatly influenced by the following factors ; the consumers’ education, age, income, attention on food safety and whether there are pregnant fam-

ily members, etc. .
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It is believed that the traceability system is one of the most effec-
tive tools to radically prevent the food safety risks'' *'. However,
the production of traceable food with safety information, in com-
parison with that of ordinary food, will necessary need additional
costs ™. The food safety information recorded by the traceability
system is closely related to the width, depth and precision of the
system. With comprehensive food safety information, the consum-
ers will identify and prevent the food safety risks more easily”’ |
but more costs will be added and the food price will be higher.
The consumers’ needs for traceable food with different safety infor-
mation vary from person to person. Therefore, the traceable food
with different safety information does not necessarily have great
market needs, and the extension of traceable food depends on the
consumer demand at different levels. In 2010, the total output of
meat products in China reached 79 250 000 t, ranking the first in
the whole world, among which there are 50 700 000 t pork, ac-
counting for 64% and 49% of total pork production in China and
in whole world, respectively. The consumption of pork took up for
over 50% that of the whole meat, however, the meat product is al-
so one type of the food with frequent safety incidents. In this pa-
per, with a case study of traceable pork, the author studied the
needs of different consumer groups for the traceable food with dif-
ferent safety information, and seeked to prevent the food safety
risks by taking the path of traceability system.

1 Selection of samples and design of studies
As one of the major provinces in China, Shandong Province ranks
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the second and the third in its population and GDP, its social
structure is currently in an important period of transition. Weifang
is located in central Jiaodong Peninsula,and both its economic and
social development is only at the average level in Shandong Prov-
ince. In recent years, the people’s incomes in Weifang are gradu-
ally increasing, and their wish to improve the food quality is be-
coming increasingly intense. The case of Weifang consumers can
be extended to that of Shandong Province and that of whole China.
1.1 Selection of pork varieties To study the consumers’ pref-
erence for certain pork variety will effectively eliminate the influ-
ence of non-fundamental factors on the conclusions. The hind leg
is generally consumed in domestic market'®’ | and it is indicated
by the author’s pre-survey that the pork hind leg price is generally
consistent in Weifang, Shandong Province. Therefore, in consid-
eration of standardization, the hind leg was selected as the
consumers’preferable pork variety.

1.2 The setting of different traceable information of pork

It is pointed out in 2002 term by the EU committee that a complete
traceability system should cover the information of place of origin,
production, processing, circulation, sales, consumption and qual-
ity assurance. But there is still a great debate on the interpretation
of the level of safety information and the nature of each level in the
academic field. Given the consumers’ limited knowledge of tracea-
ble food, the study in this paper defines the safety information as
one or several types of information, including the information of
pig breeding farms, the slaughter information, the processing in-
formation, as well as the information of cold storage, delivery and
sales, and the safety of pork products is basically reflected by the
four types of information.

1.3 Design of questionnaires

ducted in several large supermarkets in Weifang, Shandong Prov-

A field investigation was con-
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ince to observe the price of ordinary pork hind leg in April, 2011,
and the price was found to fluctuate between 19.6 —20.4 Yuan/kg.
The author also interviewed Weifang Animal Husbandry Bureau,
pig breeding, slaughter, processing and sellers, and established a
complete and economical traceability system. It is estimated that
the price of traceable pork with complete safety information will be

', and pro-

four Yuan/kg higher than that of ordinary pork priceL7
fessional personnels are invited to estimate the price of the pork
hind leg with the four types of traceable information. It is consid-
ered that the additional price by adding one more traceable infor-
mation is basically the same as the estimated results, the hind leg
was studied at the price of 20 Yuan/kg, and the price of the pork
hind leg with four different types of traceable information can be

seen in Fig. 1. The investigation was finished in April, 2011.

Table 1 The estimated price of pork hind leg with different traceable in-

formation
No. The traceable information Price//Yuan/kg
A None 20
B Breeding information 21
C Breeding and slaughter information 22
D Breeding, slaughter and processing information 23
E Breeding, slaughter, processing, cold storage 24

and transport information

The age, sex, income, education and family members of in-
vestigated consumers are directly given by the consumers, who are
also required to answer several other problems, including their
knowledge and attitude towards food safety, as well as the general

evaluation of food market.

2 Statistical features of samples

2.1 The basic features of interviewees A total of 765 shares

of questionnaires are received, accounting for about 95.63% of to-

Table 2 The consumer’s choice of traceable pork varieties

tal questionnaires released. According to the questionnaires, the
interviewees are generally aged between 26 —40 with high school
and below education and an annual income below 60 000; 62.
0% , 71.8% and 85.9% of the interviewees have no children be-
low 16, elders above 60 or pregnant women; and about 51.8% of
the interviewees are female.

2.2 The consumers’ recognition of traceable food As is in-
dicated by the investigation, 97.3% of interviewees showed atten-
tion on food safety. About 18.0% and 40.0% of the consumers
have a clear and general knowledge about the food traceability sys-
tem, while only 37.0% of consumers had heard about the tracea-
bility system in 2008 | indicating that the consumers’ knowledge
about the traceable food has been greatly improved. However,
there are still 42. 0% of consumers who know nothing about the
food traceability system, the consumers’ recognition of the system
is generally at a low level.

2.3 The consumers’ attention towards the ''traceability la-
bels'" of pork Generally, the traceable information of food is re-
corded in the " traceability label". However, it is found out that
only 36. 9% of consumers check the " traceability labels" when
buying the pork.

2.4 The consumers’ willingness to purchase the traceable
pork Only 4.3% expressed their unwillingness to buy the trace-
able pork. Among the consumers who are willing to buy the trace-
able pork, about 32.6% , 27.8% , 19. 6% and 15.7% of con-
sumers choose to buy B, C, D and E —type traceable pork.

3 Analysis on the influencing factors of traceable
pork varieties selection
The consumers’ selection of traceable pork varieties in Weifang,

Shandong Province can be seen in Table 2.

A B C D E
First-class Second-class Total
index index sar?qple Sample  Propor- Sample  Propor- Sample  Propor- Sample  Propor- Sample Propor-
size  size  tion//% size  tion//% size  tion//% size  tion//% size  tion// %
Sex Male 369 17 4.6 120 32.5 101 27.4 73 19.8 58 15.7
Female 396 16 4.0 129 32.6 112 28.3 77 19.4 62 15.7
Age 25 and below 219 24 11.0 74 33.8 46 21.0 36 16.4 39 17.8
26 -40 231 7 3.0 74 32.0 75 32.5 44 19.0 31 31.5
41 -55 150 1 0.7 22 14.7 42 28.0 44 29.3 41 27.3
56 and above 165 1 0.6 79 47.9 50 30.3 26 15.7 9 5.5
Education High school education 294 17 5.8 123 41.8 74 25.2 42 14.3 38 12.9
and below
Technical college 264 11 4.2 81 30.7 72 27.3 62 23.5 38 14.3
education
University education 123 3 2.4 37 30.1 46 37.5 19 15.4 18 14.6
Postgraduate educa- 84 2 2.4 8 9.5 21 25.0 27 32.1 26 31.0
tion and above
Whether there are Yes 291 7 2.4 95 32.6 81 27.8 62 21.3 46 15.8
children aged below 16 No 474 26 5.5 154 32.5 132 27.8 88 18.6 74 15.6
Whether there are Yes 216 13 6.0 71 32.9 60 27.8 37 17.1 35 16.2
elders aged above 60  No 549 20 3.6 178 32.4 153 27.9 113 20.6 85 15.5

To be continued
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Continued ( Table 2)

. . Total A B c D E
First-class Second-class
index index sal‘nple Sample  Propor-  Sample Propor-  Sample Propor-  Sample Propor-  Sample Propor-
size  size  tion//% size  tion//% size  tion//% size  tion//% size  tion// %
Whether there are Yes 108 1 0.9 31 28.7 28 25.9 23 21.3 25 23.2
pregnant women No 657 32 4.9 218 33.2 185 28.2 127 19.3 95 14.4
Annual income 30 000 Yuan and 345 24 7.0 149 43.2 72 20.9 55 15.9 45 13.0
below
30 000 - 60 000 303 7 2.3 80 26.4 109 36.0 60 19.8 47 15.5
60 000 and above 117 2 1.7 20 17.1 32 27.4 35 29.9 28 23.9
Consumers’ attention ~ Well 636 15 2.3 206 32.4 179 28.1 125 19.7 111 17.5
towards food safety Average 108 12 11.1 38 35.2 30 27.8 21 19.4 7 6.5
Poor 21 6 28.7 5 23.8 4 19.0 4 19.0 2 9.5
Consumers’ recognition Well 138 5 3.6 45 32.6 33 23.9 27 19.6 28 20.3
of traceable food Average 306 10 3.3 101 33.0 88 28.8 63 20.6 44 14.4
Poor 321 18 5.6 103 32.1 92 28.7 60 18.7 48 15.0
Whether care about Yes 282 9 3.2 93 33.0 79 28.0 56 19.9 45 16.0
the " traceable labels"  No 483 24 5.0 156 32.3 134 27.7 94 19.5 75 15.5

3.1 As is

indicated in Table 2, the consumers’ choice of traceable pork is

Influence of consumers’ gender on their choice

basically the same, and it can be projected that the consumers’
choice of traceable pork is not influenced by their gender.

3.2 Influence of consumers’ age on their choice As is indi-
cated in Table 2, the consumers’ purchase of traceable pork is in-
fluenced by their age. The consumers aged 25 or below prefer to
buy B type of pork (33.8% ), then followed by C(21.0% ), E
(17.8% ), D(16.4% ) and A(11.0% ) ; The preference of con-
sumers aged between 26 —40 decreases in the order of C(32.5% ),
B(32.0% ), D(19.0% ), E(13.5% ) and A(3.0% ) ; The
preference of consumers aged between 41 —55 decreases in the or-
der of D(29.3% ), C(28.0% ), E(27.3% ), B(14.7% ) and A
(0.7% ) ; and the preference of consumers aged 56 or above de-
creases in the order of B(47.9% ), C(30.3% ),D(15.7% ), E
(5.5% ) and A(0.6% ) .

3.3 Influence of consumers’ education on their choice As is
indicated in Table 2, the consumers’ purchase of traceable pork is
influenced by their education. The consumers with high school or be-
low education are more likely to buy the B type Pork (41.8% ),
then followed by C(25.2% ), D(14.3% ), E(12.9% ) and A
(5.8% ) ; the preference of the consumers with technical college
education is shown in the order of C(37.5% ), B(30.1%), D
(15.4% ), E(14.6% ) and A(2.4% ) ; while that of the consum-
ers with postgraduate education or above decreases in the order of D
(32.1% ), E(31.0% ), C(25.0% ), B(9.5% ) and A(2.4% ) .
3.4 Influence on the consumers’ choice by whether there are
children aged below 16 As is indicated in Table 2, whether
there is children aged below 16 produces little or even no influence
on the consumers’ choice of traceable pork.

3.5 Influenced on the consumers’ choice by whether there is
pregnant woman As is indicated in Table 2, the families with
pregnant women are more likely to buy B type pork (28.7% ), fol-
lowed by C(25.9% ), E(23.2% ), D(21.3% ) and A(0.9% ) ;
the preference of those families without pregnant women from the

high to low is as: B(33.2% ), C(28.2% ), D(19.3% ), E(14.

4% ) and A(4.9% ).
3.6
choices

Influence of the consumers’ annual income on their
As is indicated in Table 2, the consumers’ purchase be-
haviours are affected by their annual incomes to some extent.
Those with an annual income of 30 000 Yuan or below are more
likely to by B type pork (43.2% ), followed by C(20.9% ), D
(15.9% ), E(13.0% ) and A(7.0% ) ; the preference of those
with an annual income between 30 000 and 60 000 Yuan decreases
in the order of C(36.0% ), B(26.4% ), D(19.8% ), E(15.5% )
and A(2.3% ) ; while that of those with more than 60 000 Yuan
income per year shows as follows; D(29.9% ), C(27.4% ), E
(23.9% ), B(17.1% ) and A(1.7% ).

3.7 Influence of consumers’ attention towards food safety on
their choices As is indicated in Table 2

tion towards food safety will influence their choice of pork varie-

, the consumers’ atten-
ties, those who do not care about food safety are more likely to buy
A type pork(28.7% ), that is, untraceable pork; while those who
are careful about the food safety tend to buy the traceable pork.
3.8 Influence of the consumers’ recognition of traceable
food on their choice As is indicated in Table 2, the consumers’
choice of traceable pork is less likely to be influenced by their rec-
ognition of traceable food.

3.9 Influence of the consumers’ knowledge of ''traceable la-
bels" on their choice  As is indicated in Table 2, the
consumers’ choice of traceable pork has no relation with whether

they know about "traceable labels" .

4 Conclusion and discussions
4.1 Conclusion In the case study of consumers in Weifang,
Shandong Province, 765 consumers’ choice of traceable food is
briefly introduced, and the following conclusions are drawn; first-
ly, during the period with serious food safety problems, as high as
95.7% of consumers choose to buy the traceable pork, indicating
that they showed high expectations for the introduction of food
traceability system to improve the present food safety situation;

secondly, in the selection of traceable pork with four different
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types of safety information, the consumers are more likely to buy
the traceable pork with only breeding or both breeding and slaugh-
ter information. Thirdly, as is shown by the analysis of the
consumers’ purchase behaviours influenced by their different per-
sonal background, the consumers’ purchase of traceable pork is in-
fluenced by their age, education, income, attention towards food
safety, whether there are pregnant women to different degrees.
The consumers aged between 26 —40 are more likely to buy C type
pork, while those aged between 41 —45 tend to buy D type pork.
The consumers at different ages have different preference, indica-
ting that the consumers’ purchase behaviours are influenced by
their social experiences. So far as the consumers’ education is con-
cerned, the consumers with high education are more likely to buy
the traceable food with higher safety information. The consumers’
purchase behaviours are also affected by their incomes, the higher
their income, the more safety information the food they choose.
Those consumers who care about food safety or who have pregnant
family members prefer to buy the traceable food.

4.2 Discussion According to the consumers’ attention on food
safety and their needs for traceable food, the macro supervision of
food safety and the producers’ responsibilities should be enhanced,
and an market order should be created, in addition, the publicity
of traceability system should also be strengthened by improving the
consumers’ knowledge about label information and traceability sys-
tem, teaching them to use the information system to inquire about
the safety information of traceable food, as well as leading them to
rationally protect their interests. Moreover, for the food production
enterprises, the government should also provide training of tracea-
bility system to them, encourage, guide and support them to es-
tablish a food traceability system, and enhance the protection of
food safety so as to avoid the occurrence of some serious food safe-
ty incidents. In addition, to establish the traceability system can
guarantee the traceability of responsibility, which, to some extent,
can reduce the enterprises’ responsibilities for food safety inci-
dents.

Given the consumers’ limited willingness to purchase the
traceable food, a rational distribution mechanism should be estab-
lished to distribute the additional price among government, enter-
prises and consumers, which can reduce the negative impact of

additional price on their benefits to the minimum.
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Considering that the consumers’ consumption demands are
mainly influenced by their incomes and there is still a great income
gap between the rich and the poor, the author proposes the con-
cept of traceable food with different amount of quality information
in this study, which is of great practical significance. In establis-
hing the food traceability system, the government should take into
account the income gap among consumers, establish and then im-
prove the traceability system step by step according to the proper-
ties of different quality information, finally forming a traceability
system with different quality information. Since the price of prod-
ucts is closely related to the quality information contained, only in
this way can the traceability system benefit more people and ex-

tend the traceable food to all over the world.
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