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Abstract:

The paper reports the results of a study of the costs and benefits associated
with the implementation and operation of HACCP in the Chinese slaughtering
and meat product processing industry. The research results suggest that
although some kinds of intangible costs are more regularly referred to, the
major costs of implementing and operating HACCP in the industry are still
relatively tangible, such as investment in new equipments and product testing.
And although most respondents indicated that the costs of implementing and
operating HACCP were approximately in accordance with their prior
expectations, still a significant majority indicated that some costs exceeded
their expectations. The results also suggest that the slaughtering and meat
product processing enterprises do derive benefits from implementing and
operating HACCP, and some of them have derived distinct benefits. The
results have implications for the further adoption of HACCP not only in the
industry itself but also in the Chinese food industry as a whole. Policy makers
should take account of these research results and make more quantitative
researches to offer more comprehensive and classified information to help
food enterprises make decisions on HACCP implementation and operation.
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INTRODUCTION

Hazard Analysis and Critical Control Point (HACCP) system was
designed to focus on prevention of possible hazards and to improve the
process (Swanson and Anderson), and has been developed and promoted in
many countries to obtain better food safety. Although HACCP do help
enterprises improve food quality (Gillespie et al., 2000) and may support
inspection of regulatory authorities (WHO, 1993), the implementation of the
HACCP system requires additional resources for staff training, investments
in buildings and equipments, extra purchase of supplies as well as technical
support (Henson, Holt, & Northen, 1999). Like other kinds of enterprises,
food enterprises are in pursuit of profits as well. Therefore, inadequate
information on costs and benefits have prevented food enterprises from
implementing HACCP to a certain extent since it is important for them to
possess necessary information to concretely evaluate the economic impacts
prior to implementation.
And the published studies showed that the costs and benefits for food
enterprises to implement and operate HACCP varied from country to country.
In the companies of Northern Greece, the major costs of implementing and
operating HACCP were respectively staff training and product testing, and
the benefits were ascribed to 3 headings: clientele benefits, product
improvements and improvements in production procedures (Semos and
Kontogeorgos, 2007). And in the UK dairy processing plants, the major cost
of implementing and operating HACCP was staff time required to document
the system, and the most important benefit was the enhanced ability to retain
existing customers (Henson, Holt & Northen, 1999). However, in the Mexican
meat plants, investment in new equipment and microbiological tests of
products accounted for most of the implementation and operational costs,
and the main benefit is reduction in microbial counts (Maldonado et al.,
2005).
However, there is little published information on the status of adoption of
HACCP system in the food industry of China, and the resulted costs and
benefits that come with the system. Bai L. (2005), et al. depicted the features
of the China’s food enterprises which have implemented the HACCP system,
which laid a foundation for the further researches in the field. Liu et al
(2006). reported that the large-sized food enterprises in China knows
HACCP system well and have implemented either ISO, GMP, SSOP or
HACCP system; however, the small-sized enterprises in China know
HACCP system little and most of them lack enough motivation to implement
the HACCP. Although Wang Z.G., et al (2006). verified the effectiveness of
HACCP on the firms’ economic performance, their verification is based on
the financial data in the first year of HACCP implementation rather than the
real costs and benefits coming from the implementation of the system.
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Moreover, Wang et al. didn’t identify the major costs and benefits of the
implementation of HACCP in the food industry.
The aim of this paper is to explore the process of HACCP implementation
in the food industry of China. The paper reports the initial results of a survey
that addresses the following questions in turn: What are the major costs of
implementing and operating HACCP? What are the major benefits?

2.

MATERIALS AND METHODS

In September, with the help of Jilin Food and Drug Administration in
Jilin Province, northeast of China, questionnaires were sent by faxes and emails to the forty-nine slaughtering and meat product processing enterprises
who wish to be involved. Referring to previous researches in this field, the
questionnaire was comprised of three sections. The first section investigated
the status of the quality assurance systems, the second examined the costs
and benefits derived by the HACCP implementation and operation, and the
last one dealt with the general data of the surveyed enterprises.
The structure of the questionnaire and the list of costs and benefits
referred to several researchers in the specific field of cost-benefit analysis of
HACCP or ISO implementation and operation (see for example Bredahl and
Holleran, 1997; Henson, Holt and Northen, 1999; Maldonado et al., 2005). And
personal interviews, based on a pilot questionnaire, were used to form the
final questionnaire. Personal interviews were conducted in three food
companies located in the city of Changchun (Northeast China).
The final form of the questionnaire was sent, with the help of Jilin Food
and Drug Administration in Jilin Province, to the forty-nine slaughtering and
meat product processing enterprises in September. And a reminder was
mailed to non-respondents at the end of October, 2007. Finally, a total of
twenty-six questionnaires were returned, and only twenty-one of them,
locating in eighteen provinces in China, were fully completed and accepted
for survey purposes. Some enterprises refused to return questionnaires for
the following reasons of “confidential information”, “incapable of
answering”, “persons concerned unavailable” or “no responsibility for
offering information to scientific institution”, etc.
Although only twenty-one questionnaires were available, it was
considered sufficient enough to serve the objectives of such a survey for
three reasons. Firstly, the top 3 of the slaughtering and meat product
processing enterprises, Shineway (Shuang Hui), Yurun (Yu Run) and Jinluo
(Jin Luo), were involved in the research, and their sales revenue occupied
more than 10 percent of the total revenue of all the Chinese slaughtering and
meat product processing enterprises in 2006. Secondly, the sales revenue of
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the 21 respondents almost occupied one fourth of the total revenue of the
industry. Thirdly, the paper is still a tentative descriptive analysis aiming at
inspiring further exploration and quantitative investigation in the field.
The Statistical Package for the Social Sciences – SPSS (Release 12.0,
September 2003) for Windows was used to analyze the data. Descriptive
statistics was used to describe the HACCP implementation status and the
general data of the respondents.

3.

RESULTS AND DISCUSSION

According to the Interim Measures for Statistical Definitions of Large,
Medium and Small Enterprises (the State Economic and Trade Commission,
No. 143, 2003) promulgated by the State Economic and Trade Commission,
the State Development Planning Commission, the Ministry of Finance and
the National Bureau of Statistics, eight (38.1%) of the twenty-one surveyed
respondents were large-sized (employees over 2000, sales over RMB 300
million Yuan and total assets over RMB 400 million Yuan), ten (47.6%)
were medium-sized (employees ranged from 300 to 2000, sales ranged from
RMB 30 million to 300 million Yuan and total assets ranged from RMB 40
million to 400 million Yuan) and 14.3% were small-sized (employees less
than 300, sales less than RMB 30 million Yuan and total assets less than
RMB 40 million Yuan). Considering the higher proportion of small-sized
food enterprises in China, the results showed that more large-sized and
medium-sized food enterprises implemented the HACCP system than smallsized ones did.
The product types of the survey respondents are frozen meat, cooked meat
and iced fresh meat. And more than one thirds of the respondents also deal in
the fields of livestock and poultry breeding, Biological drugs and
concentrated feedstuff. Only five of the respondents just distribute products
in domestic market. And the top five exporting countries of the sixteen
respondents are Hong Kong, Russia, Singapore, Japan and Korea.
100% of the respondents claimed that they had full operation of HACCP
system in place. And eighteen (85.7%) of them had a fully operational
HACCP system for more than twelve months, and only one (4.8%) less than
six months. Respondents were asked to indicate how long it took from their
starting to implement HACCP system to fully operating it. Sixteen (76.2%)
of them indicated that the whole process took 6-12 months. However, four
(19.0%) indicated that it took more than 18 months.
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Costs of implementing and operating HACCP

Respondents were presented with a list of costs which previous studies
have suggested can be incurred when implementing and operating quality
control/assurance systems such as HACCP or ISO 9000 (for example
Vanguard Consulting, 1993; Bredahl and Holleran, 1997; Maldonado et al.,
2005). They were then asked to rank these costs, a score of one meaning
major importance and of zero if a cost not incurred. Respondents were
allowed to give a score of one to none, one or more items.
3.1.1

Costs of implementing HACCP

There was great variation in the costs of implementing HACCP among
individual respondents (Table 1). For example, although 33.3% of the
respondents judged investment in new equipments to be the most important
cost associated with the implementation of HACCP, 37.7% of them had not
incurred that cost at all. In a whole, more medium-sized and small-sized
enterprises took the cost of investment in new equipment as the most
important cost, while more large-sized ones took staff training as the most
important one. As showed in table 1, staff time in documenting system was
the most frequently incurred cost, being ranked zero by none of the
respondents, and one by 19.0% of the respondents.
Table 1. Rank score for the costs of implementing HACCP
Proportion of respondents Proportion of respondents
Costs
giving rank of zero (%)
giving rank of one (%)
External consultants
48.3
8.3
Investment in new equipments
37.7
33.3
Staff training
10.0
28.6
Managerial changes
50.0
14.2
New employment of Personal
66.7
8.3
Staff time in documenting system
0.0
19.0

Furthermore, sixteen (76.2%) of the twenty-one respondents had
conducted a formal cost analysis before implementing HACCP in their
enterprises. eleven (66.7%) of the 16 responded that the actual
implementation costs were almost the same with their expectations, while
five (23.8%) underestimated the implementation costs. And among the lists
of underestimated costs, the costs of staff training and investment in new
equipments, which was reported by medium-sized and small-sized
enterprises, were referred to more regularly.
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Costs of operating HACCP

The respondents were asked to rank the individual costs of operating
HACCP in a manner similar to that described above. Like the costs of
implementing HACCP, there was still great variation among the respondents
(Table 2). Considering the results as a whole, record keeping was the most
frequently incurred cost (ranked zero by none of the respondents), but
product testing was ranked as the most important cost (ranked one by 41.7%
of the respondents).
Table 2. Rank scores for the costs of operating HACCP
Proportion of respondents Proportion of respondents
Costs
giving rank of zero (%) giving rank of one (%)
Record keeping
0.0
23.8
roduct testing
19.0
41.7
taff training
28.6
19.0
Managerial/supervisory time
52.4
14.3

Seven (33.3%) of the respondents indicated that they underestimated the
operating costs and the most widely underestimated cost were product
testing and record keeping, while the others indicated that the actual
operating costs were almost same with their expectation. And twelve (52.4%)
of the respondents indicated that their total production cost had increased
after implementing and operating the system. Three (14.3%) indicated that
their total production cost decreased after implementing and operating the
system. And after implementing and operating HACCP system, more smallsized respondents indicated an increase in total production cost than middlesized and large-sized respondents did. 64.3% of the respondents with
employees less than1000 indicated an increase in total production cost, while
only 37.6% of the respondents with employees over 1000 indicated an
increase. Although the costs of implementing and operating HACCP varied
greatly among the respondents, the most regularly occurred and important
costs were relatively tangible costs, like the cost of product testing, rather
than the intangible costs as reported by some other researchers.
However, as mentioned by many researchers (for example Maldonado et
al., 2005), the reliability of these results on cost analysis depends on whether
the respondents could clearly identify and distinguish the costs of
implementing and operating HACCP.

3.2

Benefits of implementing and operating HACCP

Respondents were presented with a list of benefits which referred to
previous studies and were adapted to the Chinese food enterprises based on a
pilot survey in three enterprises. The respondents were asked to rank these
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benefits, a score of one meaning major importance and of zero if a cost not
incurred. Respondents were allowed to give a score of one to none, one or
more items.
A relatively higher proportion of the respondents allocated zero ranks to
each of the possible benefits, indicating significant differences in the types
of benefits derived from implementing and operating HACCP among
different enterprises. As showed in table 3, according to the one scores
allocated by the respondents, the top three benefits were increased ability to
retain existing customers, reduced product microbial counts and increased
ability to access new overseas market.
Table 3 Rank scores for benefits of implementing and operating HACCP
Benefits
ncreased ability to improve production procedures

Proportion of respondents Proportion of respondents
giving rank of zero (%)
giving rank of one (%)
38.1%
14.3%

mproved staffs’ consciousness of food safety

47.6%

ncreased product sales

47.6%

9.5%
9.5%

ncreased ability to access new overseas market

42.9%

19.0%

ncreased ability to attract new customers

38.1%

14.3%

ncreased ability to retain existing customers

33.3%

23.8%

educed product microbial counts

33.3%

19.0%

educed product wastage

52.4%

9.5%

ncreased product prices

61.9%

4.8%

ncreased product shelf life

75.0%

9.5%

ncreased motivation of supervisory/managerial staff

80.9%

0.0%

Results also showed that all of the respondents indicated that they did
derive benefits and nine of them (42.9%) indicated having derived distinct
benefits. And the majority (76.2%) of the survey respondents indicated that
the benefits they had experienced from implementing and operating HACCP
were approximately in accordance with their prior expectations, and 28.6%
of the survey respondents indicated that some intangible benefits, such as
increased ability to retain existing customers and increased ability to access
new overseas market were even higher than their expectation. However, a
significant minority (23.8%), especially small-sized enterprises, indicated
that some benefits, like increased product prices and increased sales were
lower than they had expected.
However, as mentioned by many researchers, these results on benefits
presented above should be interpreted with some caution. Given the
intangible nature of many of the potential benefits of HACCP and the fact
that a higher proportion of Chinese food enterprises do not formally monitor
the costs and benefits of HACCP, many respondents may not have been
aware of the benefits and their degree that HACCP had on their operations.
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CONCLUSIONS AND SUGGESTIONS
Conclusions

The research results on the costs of implementing and operating HACCP
showed that although most slaughtering and meat product processing
enterprises indicated that the costs they had experienced from implementing
and operating HACCP were approximately in accordance with their prior
expectations, still a significant proportion of the survey respondents
indicated some costs exceeded their expectations.
And the research results on the benefits of implementing and operating
HACCP showed that: firstly, slaughtering and meat product processing
enterprises can derive benefits from implementing HACCP system and some
of them have derived distinct benefits; secondly, the benefits from
implementing the system are relatively intangible; thirdly, still a significant
minority, especially small-sized enterprises, indicates that some benefits, like
increased product prices and increased sales are lower than their
expectation.

4.2

Suggestions

Firstly, policy makers should take account of these research results and
make more quantitative researches on the costs and benefits of implementing
and operating HACCP to offer more comprehensive and classified
information to help food enterprises make decisions on HACCP
implementation and operation.
Secondly, policy makers should also take due regard of these costs and
benefits when making HACCP relative regulation policies or offering
directions and destructions to support food enterprises to implement the
system.
Thirdly, policy makers can effectively support food enterprises by
providing interest subsidy to purchase necessary quality control facilities and
offering free manpower training since the major costs of implementing and
operating HACCP in slaughtering and meat product processing enterprises
were still relatively tangible, such as investment in new equipments and
product testing.
Fourthly, the research results also suggest that policy-makers should take
due regard of the differences of costs and benefits among different sized
enterprises when formulating regulation and/or support as part of measures
designed to promote HACCP adoption since it seems that the costs of
implementing and operating HACCP of small-sized enterprises are different
from those of large-sized ones.
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