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Based on the data collected from a questionnaire survey of 344 food processing enterprises in China,
applying simple quantitative analysis method, this paper mainly analyzes the cost and benefit of food firms
in different scales after their HACCP adoption. It is found that after adopting HACCP, the before tax profit
ratios appear negative in small-scale food processing firms, while they are positive in both medium-scale
and large—scale ones. This study indicates that the diversity of firm scales make different effects on firms’
before tax profit ratios after HACCP adoption. This result provides a forcible support for the claim that
government should take necessary measures to help small-scale food processing firms adopt HACCP for

preventing dangerous food safety hazards.

INTRODUCTION

Along with rapid economic growth, in China, the
public are increasingly giving more attention to their
living quality, and their food requirements have gradu-
ally been changing from “well fed” to “living like fighting
cocks”. Meanwhile, since China accessed to WTO in
2001, the green barrier has become a main obstacle
against the export of agricultural products. Obviously,
improving the quality of agricultural products is an
urgent issue to China, and only by resolving it will it be
possible for agricultural products to succeed in the
world trade and to gain benefits from it finally. As a sys-
tematic approach to the identification, evaluation, and
control of food safety hazards, HACCP or Hazard
Analysis and Critical Control Point, which was intro-
duced into China nearly twenty years ago, is now
increasingly being used in food industry. Especially in
recent years, China government and many food firms
have given more and more attention to HACCP, and it is
developing quite quickly.

HACCP is a system for analyzing food processing
and identifying the undesirable/hazardous inclusion of
chemical, physical or biological agents into food process-
ing. It includes seven principles: conducting a hazard
analysis, determining critical control points (CCP),
establishing critical limits for each CCP, establishing a
monitoring procedures for each CCP, establishing
corrective actions, establishing verification procedures,
and establishing document and record keeping proce-
dures. Each food processing establishment is required
to have its own HACCP plan tailored to its individual
products. Moreover, there are required prerequisite
programs (Good Manufacturing Practice, GMP) prior to
the implementation of HACCP. As HACCP is increas-
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ingly used as food safety assurance program, consumers
have been put forward about its effectiveness in enhanc-
ing food safety as well as on the impacts it may have on
industry.

There are several studies on the benefits and cost of
HACCP regulation abroad, like Unnevehr and Jensen
(1996), Antle (1996) and Crutchfield et al. (1997). But,
up to the present, there are no references that focus on
the influence of firms’ profit or profit ratio in different
firm scales after adopting HACCP in China. And previ-
ous studies on the HACCP system in China mainly
focused on the flow process of HACCP and its applica-
tion on relevant fields. For example, Wang and Li
(2004) introduced the current conditions and existing
problems in the process of introducing HACCP system
into food industry and also put forward several sugges-
tions for adopting HACCP in China. Bai, Ma and Gong
(2005) analyzed the influences that the HACCP system
brought to the food firms after they adopted HACCP
certification. Zheng and Zhang (2004) showed the dri-
ving mechanism that motivates food firms to adopt
HACCP system and emphasized that the type of food
firms and external environment would affect the appli-
cation of HACCP system. Wang, Mao and Chen (2006)
used a hedonic price model to analyze the relationship
between commodity prices and the HACCP certification
label, and the result showed that the label has a positive
and significant effect on the commodity prices.

Based on the background mentioned above, using an
empirical analysis, this article is to explain the influence
on food processing firms’ before tax profits and before
tax profit ratios in different food firm scales after adopt-
ing HACCP system. The rest of this paper is organized
as follows: first, the overview of the data being used is
presented; second, the cost—benefit of food processing
firms in different scales after HACCP certification is
analyzed; and third, the conclusions and suggestions are
summarized.
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Data

A survey of food processing firms was conducted in
China in late 2005, which was carried out by the
Certification and Accreditation Administration of PRC.
Of the 461 questionnaires collected, 117 were excluded
because of incomplete replies; the remaining 344 ques-
tionnaires from implementing HACCP food firms were
used in the present study. The content of the survey
consisted of the knowledge that food processing firms
possessing about the HACCP system, cost and benefit of
firms after the adoption of HACCP certification, the
main obstacles of implementing HACCP system which
still exist in firms, and so forth. The responding firms
include vegetable and aquatic products processing firms
(accounting for 25.00% of all the 344 responding firms),
beverage manufacturing firms (20.06%), slaughtering
and meat processing firms (18.02%), relish and food
additive firms (11.34%), liquid milk and dairy products
manufacturing firms (9.30%), roast food and candy pro-
cessing firms (9.01%), and instant food and short—order
firms (7.27%).

There are some indices to divide firms into different
scales, such as firm personnel numbers, hardware equip-
ments, firm annual sales value and so on. As the two
formers are not considered in the survey, the annual
sales value is the only scale index used to classify firms
in this report. According to the Classification Standard
of China from National Bureau of Statistics of China
(NBSCO), food processing firms whose annual sales val-
ues are less than 30 million RMB are small-scale firms,
between 30 million RMB and 300 million RMB are medi-
um-scale ones, and more than 300 million RMB are
large—scale ones. According to the index of firm annual
sales value, there are 91 small-scale firms (accounting
for 26.45% of all the 344 responding firms), 174 medi-
um-scale firms (50.58%), and 79 large—scale firms
(22.97%), respectively, in the study.

Based on the survey, it showed that the major
incentives of food processing firms’ adopting HACCP
system were enhancing the quality and safety of food
products, improving the management level of firms, and
the highly attention to food safety from leaders of food
processing firms. And besides these, there are also
included the present consumption fashion of pursuing
healthy and safe food, the need of food processing firms
to exploit the international market and to develop inter-
national trade, publicizing firms images, and increasing
the discrepancy between the firms’ own products and
other homogeneous ones in the market. In the survey,
the sampled firms were also asked whether they were
confronted with any problems when adopting and imple-
menting HACCP. Some sampled firms argued that they
indeed faced with some obstacles such as the lack of
relevant preferential policies from government, high
certification fees and no unified HACCP standard. Then
when asked about the necessity and efficiency of adopt-
ing HACCP certification, most surveyed firms believed
that it was very necessary for them to implement
HACCP system to boost economic benefits. Also, when
asked whether they would keep the certification contin-

ually, except for several firms that did not answer,
nearly all the surveyed firms replied yes, indicating that
HACCP system has been recognized by most food firms.

In order to adopt HACCP, food firms need to
improve production equipments, to enhance environ-
mental conditions and to train relevant staff, which
would undoubtedly increase cost for them. However,
once a firm implements HACCP system, it will bring abut
many advantages, like arising the quality of food prod-
ucts, increasing satisfaction from consumers, and then
increasing the sales of food firms. This study implies
that the positive effects from HACCP exceed the nega-
tive ones as discussed below.

COST-BENEFIT ANALYSIS OF IMPLEMENTING
HACCP FIRMS IN DIFFERENT SCALES

When using the same production equipments,
employing coordinate qualified staff and other produc-
ing conditions, firms in different scales usually have
different efficiency. Generally, larger firms may be
much more efficient than smaller ones. What makes
these differences? The major reason may be that some
factors affecting production can create different effects
on firms in different scales. Thus, as for the adoption of
HACCP system, we can also predict that the cost and
benefit of large—scale, medium-scale and small-scale
firms would undoubtedly be different. The cost and
benefit of food firms are studies in the three different
scales as follows.

Cost-benefit analysis of small-scale firms adopt-
ing HACCP system

Implementing HACCP system would cost expenses,
including fees of rebuilding and improving production
equipments, staff training fees, and testing fees. Table 1
shows the cost and benefit conditions of small-scale
firms in each subdivided industry after adopting HACCP
system. From the table, we can learn that, except the
firms in roasted food and candy processing industry, the
before tax profits and before tax profit ratios of firms in
the rest industries are negative, especially those firms in
instant food and short-order industry, and slaughtering
and meat processing industry, which average before tax
profit ratios are -44.10% and -24.26%, respectively.
Only the food processing firms in roast food and candy
processing industry realize their positive before tax prof-
its and before tax annual profit ratios, which are 0.3556
million RMB and 2.63%. Therefore, for small-scale
firms, after obtaining HACCP system, it is because of
high investment input and non-synchronous increasing
sales values, which results in most of them being in
deficit, and their before tax profit ratios appear negative.
Nevertheless, some food processing firms in small-scale
argue that their maximal yields from adopting HACCP
lie in increasing the degree of the firms’ fame and boost
their market shares.

Cost— benefit analysis of medium-scale firms
adopting HACCP system



Cost-Benefit Analysis of Food Firms Adopting HACCP System 477

Compared with small-scale firms, the scale and Table 2 shows the cost and benefit analysis of medi-

strength of medium-scale firms are much larger, in the um-scale firms in subdivided industries after going
same way, the effects caused by adopting HACCP on the through HACCP certification. Its calculating methods of
medium-scale firms is also bigger than small-scale ones. the before tax profits and before tax profit ratios are the

Table 1. Cost-benefit estimations of 91 small-scale firms implementing HACCP in subdivided industries in ten thousand RMB

Vegetable. Instant food Slaughterin Relish and Liquid milk Roast food
and aquatic Beverage .
and g and meat . food and dairy  and candy
Items products . manufacturi " .
. short—order processing . additive products  processing
Processing industr indust; ng industry industr; indust; industr
industry y Ty y Ty Y
Number of firms 30 12 11 15 14 2 7
Annual sales values (1) 1634.81 1477.00 1368.33 1800.00 1732.70 1297.50 1350.50
Production Cost (2) 1226.81 785.00 1054.18 1203.28 1359.60 1033.50 916.50
Sales Expense (3) 75.07 146.00 40.34 564.50 138.82 195.50 91.60
Wages expenditure (4) 123.90 262.29 93.33 65.11 133.86 220.50 159.30
Investment of basic equipment (5) 249.90 935.00 512.50 170.32 314.49 18.00 147.54
Before tax annual profit
-40.87 -651.29 -332.02 -203.21 -214.07 -170.00 35.56
60 (D-@)-B)-(DH-(B)
Before tax annual profit ratio 250%  -44.10%  -24.26%  -11.29%  -12.35%  -13.10%  2.63%

(MO (6)/(1)*100%

NOTE. This production cost does not include investment of basic equipment. And wages expenditure includes two parts, wages
expenditure of production and of sales, which are not counted into production cost and sales expenditure, respectively.

Table 2. Cost-benefit estimations of 174 medium-scale firms implementing HACCP in subdivided industries in ten thousand RMB

Vegetable

. Instant food Slaughterin Relish and Liquid milk Roast food
and aquatic Beverage .
and g and meat . food and dairy  and candy
Items products . manufacturi " .
. short—order processing . additive products  processing
processing industr indust; ng industry industr; indust; industr
industry y Ty ¥ Ty Y
Number of firms 48 10 27 34 18 17 20
Annual sales values (1) 8426.18 5450.83 12124.26 13945.36 12227.90 15764.65 8247.00
Production Cost (2) 5554.77 3749.30 9054.00 7523.96 8649.85 6081.05 6245.42
Sales Expense (3) 269.23 211.83 289.29 2297.54 453.65 2338.70 851.22
Wages Expenditure (4) 553.93 469.30 420.54 1826.39 478.39 518.84 507.33
Investment of basic equipment (5) 820.24 823.76 458.72 1552.17 572.22 2668.35 432.00
Before tax annual profit
1228.01 196.64 1901.71 745.30 2073.79 4157.71 211.03
60 (D-@)-B)-(DH-(B)
Before tax annual profit ratio 1457%  3.61% 1560%  534%  1696%  2637% 2.56%

(MO (6)/(1)*100%

NOTE. The same as Table 1.

Table 3. Cost-benefit estimations of 79 large—scale firms implementing HACCP system in subdivided industries in ten thousan

RMB
Vegetablc.a Instant food Slaughterin Relish and  Liquid milk Roast food
and aquatic Beverage .
and g and meat . food and dairy  and candy
Items products . manufacturi " .
. short—order processing . additive products  processing
processing industry industry ng industry industry industry industry
industry
Number of firms 8 3 24 20 7 13 4
Annual sales values (1) 46696.00 22749.50  170778.30  66726.00 38500.00  112152.30  65000.00
Production cost (2) 22924.00 6846.46 146818.90  26699.67 30541.00 36995.33 25750.00
Sales expense (3) 3056.40 854.00 5019.85 12998.50 536.00 13048.47 300.00
Wages expenditure (4) 1994.60 477.00 2734.93 4102.00 915.00 5498.77 1100.00
Investment of basic equipment (5) 7755.50 1800.00 8123.36 3993.44 333.50 5244.06 500.00
Before tax annual profit
10965.50 12772.04 8081.25 18932.39 6174.50 51365.67 37350.00
6)0 (DH-@)-B)-(D-(5B)
Before tax annual profit ratio 23.48% 56.14% 4.73% 28.37% 16.04% 45.80% 57.46%

(MO (6)/(1)*100%

NOTE. The same as Table 1.
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same with small-scale firms as we show in Table 1.
From Table 2, we can know that all of the medium-scale
firms (NO 174) gain positive profits, and the before tax
profit ratios of the firms in vegetable, fishery, slaugh-
tering, meat processing, spice, food additive, liquid milk
and dairy manufacturing industries have reached more
than ten percent, making a sharp comparison with the
small-scale firms.

Cost-benefit analysis of large-scale firms adopt-
ing HACCP system

From the above results, most small-scale firms gain
negative profits and all medium-scale firms obtain posi-
tive profits, thus for the profits of large—scale firms
implementing HACCP, we can make a simple prediction
that all the large—scale food processing firms also may
gain positive profits. Table 3 has proved this expecta-
tion. Its calculation methods of before tax profits and
before tax profit ratios are also the same with
small-scale and medium-scale firms. From table 3, we
can learn that all the large—scale firms adopting HACCP
can gain positive before tax profits and, except the firms
in the slaughtering and meat processing industry, the
before tax profit ratios of the firms also reached more
than ten percent. This is especially true for firms in
instant food and short—order, milk and dairy processing,
and roasted food and candy roasted industries, which
before tax profit ratios are 56.14%, 45.80% and 57.46%,
respectively, after adopting HACCP. The survey results
show that the main advantages of implementing HACCP
in large—scale firms are to increase product exports, to
enhance market share, and to improve the level of man-
agement, which would directly and indirectly increase
the firms’ turnover.

Cost-benefit analysis of all the sampled firms in
different scales

From the above analysis, we can draw a rough pic-
ture with the cost and benefit of three scales of firms
after adopting HACCP system. We now describe these
three scales firms as a whole, using two methods, arith-
metical average method and weighted average method.

By comparison with the method of arithmetical
average, there are many advantages of weighted average
method. For this study, the most direct advantage is
that it endows each subdivided industry with different
weights, thus taking the discrepancy of different indus-
tries into consideration if each subdivided industry
would affect the concrete value of each index. In a
certain extent, the weighted average method could
come true the effect, and the gained data would be more
correctly used.

Table 4 uses these two methods to estimate the
before tax profits and before tax profit ratios of different
scales firms. From the Table, we can see that there is a
remarkable difference in the cost-benefit among each
scale of firms after adopting HACCP certification sys-
tem, and we also learn that by either using arithmetical
average method or using weighted average method, the
figures of the before tax profits and before tax profit
ratios in the three scales firms are quite approximate. In
general, the before tax profit ratios in small-scale firms
are negative, between -14.78% and -12.97%.
Correspondingly, in medium-scale firms and large—scale
firms, the before tax profit ratios are between 13.06%
and 13.80%, between 5.31% and 5.63%, respectively.
These results indicate that small-scale firms are in
deficit, the before tax profit ratios in large—scale firms
are positive and the biggest among the three scales firms
when adopted HACCP. According to the data from

Table 4. Cost-benefit analysis of all the sampled firms in different scales in ten thousand RMB

Arithmetical average

Weighted average

Items
mall-scale edium-scale Large-scale mall-scale edium-scale Large-scale

Small le Medi le L 1 Small le Medi le L 1
Number of firms 91 174 79 91 174 79
Annual average sales values (1) 1522.98 10883.74 74657.44 1594.79 10997.15 99525.26
Variable cost (2) 1412.71 8334.93 49887.27 1445.88 8543.71 74540.53
Marginal income (3)0 (1)-(2) 110.27 2548.81 24770.17 148.91 2453.44 24984.73
Fixed cost (4) 335.39 1046.78 3964.27 355.83 1017.65 5605.14
Before tax annual profit

-225.12 1502.03 20805.90 -206.92 1435.79 19734.35

GO R)-@
Variable cost ratio N o N o o o
(6)0 (2)/(1)*100% 92.76% 76.58% 66.82% 90.66% 77.69% 74.90%
Marginal income ratio o o o o o o
(DO (3)/(1)*100% 7.24% 23.42% 33.18% 9.34% 22.31% 25.10%
Fixed cost ratio o o o o N o
)0 (4)/(1)*100% 22.02% 9.62% 5.31% 22.31% 9.25% 5.63%
Before tax annual profit ratio B o o o B o o o
©)0 (5)/(1)*100% 14.78% 13.80% 19.83% 12.97% 13.06% 19.83%
Break-even point
10)0 (4)/(T) 4632.46 4469.60 11947.77 3809.74 4561.41 22331.27
Degree of operating safety -204.17% 58.93% 84.00% ~138.89% 58.52% 77.56%

DD (D-(10)/(1)*100%

NOTE. The same as Table 1.
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China Statistical Yearbook 2005, the general before tax
profit ratio of the China food manufacture industry in
2005 is 4.9%. And either through the approach of arith-
metical average or weighted average, the before tax
profit ratios of large—scale and medium-—scale firms that
adopt the HACCP system are far higher than the average
level of the whole food manufacture industry.

We calculated the break—even point and found that
the annual average sales values are less than the
break—even point, the difference is 31.0938 million RMB.
We also calculated the degree of operating safety, and it
was showed that the degree of operating safety is minus.
This indicates that the small-scale firms are in dangers
Compared to the small-scale firms, the degree of oper-
ating safety of medium—scale firms and large—scale firms
are increasing gradually.

CONCLUSIONS AND SUGGESTIONS

HACCP has obtained recognition from most facto-
ries and consumers as it rapid develops in China. We
believe that, after its ten years advancement and with
the public increasing concern for food quality and safety,
the efficiency of HACCP will be gradually recognized by
many social communities since it provides a powerful
safeguard for our food safety. From the above data
analysis, we can draw several conclusions:

First, from the perspective of the whole food pro-
cessing manufacture industry, the positive effects
brought from the HACCP system is much higher than
the negative ones, this proves that the HACCP system is
cost-benefit effective. second, although the whole
industry can gain profit, it is minimal for small-scale
firms where all of their profits are nearly negative; third,
the profit ratios of medium-scale ones are basically at
the average level in the industry and large—scale ones
get the highest profit ratios; fourth, because of the dif-
ference of market shares, the benefits from HACCP are
inevitably different among different firms since the
products of small-scale firms are not well-known and
popular; after the certification, the reputation of the
products can be enhanced by such approaches as
increasing publicization. Medium-scale firms can
increase the market shares and the produce reputation.
For large firms, while possessing considerable sales vol-
ume, the certification may powerfully support the prod-
ucts’ export and gain much more profit.

On the basis of the above conclusions, we present
some suggestions below:

First, among the firms adopting the HACCP food
safety management system in China, although there
many small-scale firms, the proportion of them to the
total number of firms is quite low. So, relevant govern-

ment departments should carry out research on the
small-scale firms, actively take efficient political mea-
sures, and provide preferential policies such as offering
funds in order to promote small-scale ones to enhance
the management of food quality and safety; second, after
certification, most small-scale firms cannot survive.
Therefore, government should further support the
development of those firms and create good environ-
ment for their survival under the market economic situa-
tion; third, government should increase the education of
food safety to producers and consumers; advance the
extent of market recognition of the HACCP system; and
cultivate consumers’ consciousness of food safety;
fourth, market access of food quality and safety should
be strictly implemented; the level of domestic food
firms’ supervision should be raised; and the enthusiasm
of domestic food firms in enhancing produce quality
management of domestic food firms should be pro-
moted.
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