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Abstract: Hazard Analysis and Critical Control Point (HACCP) is a safety and quality
management tool used as major issue in international and domestic trade in
food industry. However, detailed information on costs and benefits of HACCP
implementation is needed to provide appropriate advice to food processing
plants. This paper reports on the perceptions of costs and benefits by the
Mexican poultry processing plants and sale destinations. The results suggest
that the major costs of implementing and operating HACCP within poultry
processing plants are record keeping and external technical advice. The main
benefit indicated by the majority of processing plants is a reduction in
microbial counts. Over 39% of poultry production is sent to nation-wide
chains of supermarkets, and less than 13% is sent to international markets. It
was concluded that the adoption of HACCP by the Mexican poultry
processing sector is based on the concern to increase and keep the domestic
market, rather than to compete in the international market.
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1. INTRODUCTION

Meat and poultry products are sensitive to biological contamination and
after then, they provide an excellent environment for growth of bacteria.
This kind of contamination may result in foodborne illness (Northcutt and
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Scott, 2003). For that reason, food sector trends focus on food safety
regulations. Besides, consumers demand safer food because of their better
knowledge and handling of food, affluence and longevity (Unnevehr and
Jensen, 1998). They also recognize the potential seriousness of foodborne
diseases and the problem involved because of lack of information on safe
handling and storage of food products (Unnevehr and Jensen, 1998).

As a consequence, food safety becomes one of the priorities of countries
as foodborne diseases are a large public health problem (Engler et al., 2005).
Moreover, stricter regulations apply for importing and exporting countries
involved on world trade (Dohlman, 2003). Exporting developing countries
center on the effect of rigorous food safety standards set in import markets of
developed countries and their ability to export to these markets. In contrast,
principal issue for importing countries is to meet the demand of consumers
on food safety. As a result, a new approach to ensure safety of the food is the
mandatory use of the Hazard Analysis Critical Control Point (HACCP)
system in food industries (Unnevehr and Jensen, 1998).

A complex interrelation among governments, industry and consumers is
required to implement HACCP (Salay and Caswell, 1998). Private and
public incentives are implicated in food industry’s response to regulations in
order to improve food safety. It involves a complex regulatory analysis of
costs (Unnevehr and Jensen, 2001). Segerson (1999) mentioned that
enterprises may adopt HACCP system to satisfy incentives or in anticipation
of more rigorous regulation. Nevertheless, cost and time for full HACCP
implementation vary widely in food processing enterprises (Martin and
Anderson, 1999). On the other side, studies reported that many enterprises
may not have reliable costs and benefits estimation of HACCP
implementation beforehand and it could be major restrain for planning
HACCP (Calatore and Caswell, 1999). Thus, essential information is
necessary to evaluate concretely the magnitude of costs in each type of plant
prior to adoption (Maldonado et al., 2005). The aim of this paper is to
explore the process of HACCP implementation in the Mexican poultry meat
sector, to identify product destinations, and to offer information about the
costs and benefits of HACCP implementation and major problems involved
into the process.

2. MATERIALS AND METHODS

A total of 32 plants listed under the poultry meat sector were sent a
questionnaire (Henson et al., 1999) during the period 2000-2001 and
revisited in 2003. A total of 21 questionnaires were fully completed, 9.5%
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were returned by mail and 90.5% by direct interview. These enterprises form
part of Federal Inspection Type (TIF) meat processing plants of the Ministry
of Agriculture, Livestock, Rural Development, Fisheries and Food
(SAGARPA) which is in charge of direct control of food quality on meat and
poultry processing plants in Mexico.

In addition, the survey included a series of questions intended to collect
information about firm characteristics, customers and products and the status
of implementation of HACCP and asked about aspects related to costs,
benefits and difficulties of implementation. The respondents ranked
difficulty factors in order of importance according to their own conditions,
using a seven-point Likert scale ranging from “very important” (1) to “very
unimportant” (7); and a set-up cost and benefits in HACCP implementation
and operation (Deodhar, 2003), identifying “major” or “minor” cost and
benefits by the enterprises. Data was analyzed using SAS (SAS, 2001).

3. RESULTS AND DISCUSSION

Fully answered questionnaires represented 65.6% of poultry meat TIF
plants. Table 1 shows basic sample characteristics of those enterprises.
Plants carry out seven types of poultry processing. Slaughter and packing
activities (38.1%) registered the major production level, following by cold
cuts (19.0%). The rest five processes (42.9%) were recorded by nine plants.

One third of the sampled plants had between 51 and 200 employees, and
other third of respondents had more than 401 employees on plants. Forty-
three percent of the firms have been in operation no more than five years,
whilst less than 10.0% were operating on market for more than 21 years. On
the other side, only 33.3% of the enterprises reported having more than one
plant. Three of them had two plants operating, and four of them operated
between three to nine plants. In addition, 71.4% of the products of the
enterprises were branded under their own company’s brand name, 47.6%
under a retailer’s brand name and only 19.0% under another manufacturer’s
brand name.

Further details of the seven destinations for the production of the 21 TIF
poultry meat enterprises surveyed and main marketing destination are
reported in Fig. 1. Fifteen firms were involved in having commercial
contracts with supermarkets and send them 39.6% of their production. The
quality control systems for this segment of sale chains frequently are a
primary target, so it moves faster in the direction of certification and
traceability requirements (Henson and Caswell, 1999).

Table 1. Number of survey respondents by characteristics of enterprises
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Frequency Percentage Cumulativepercentage

Type of processes
Cold cuts 4 19.0 19.0
De-boning 2 9.5 28.6
Hamburgers and nuggets 2 9.5 38.1
Packing 1 4.8 429
Pasteurized liquid and dehydrated eggs 2 9.5 52.3
Prepared meals 2 9.5 61.9
Slaughter and packing 8 38.1 100.0
Cumulative Frequency 21
Number of employees
1-50 4 19.0 19.0
51-200 7 333 52.3
201-300 3 14.3 66.7
401-500 5 23.8 904
More than 501 2 9.5 100.0
Cumulative Frequency 21
Years of operating
1-5 9 429 429
6-15 7 333 76.2
16-20 3 14.3 90.4
More than 21 2 9.5 100.0
Cumulative Frequency 21
Additional plants per enterprise
1-2 3 14.3 429
3-4 2 9.5 71.4
5-9 2 9.5 100.0
Cumulative Frequency 7
Exportation
Other food processors
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Fig. 1: Percentage of Mexican poultry meat production and main marketing destination of the
21 TIF enterprises surveyed.
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Major caterers received approximately 22% of the poultry meat
production and a large group of enterprises formed part of their customer list.
In contrast, eleven enterprises exported 12.9% of the poultry meat
production. As it is indicated (Henson and Wilson, 2002), this low exporting
percentage is because enterprises must be able to comply with food safety
requirements and to demonstrate that compliance has been achieved. Thus,
this goal to implement effective food safety control is of vital importance to
food exports from developing countries.

There were six reported export destinations. They are shown in Fig. 2. The
firms mentioned that the major part of their production, almost 50.0%, was
shipped to Japan; however, only three firms shared with the trading
relationship. Northcutt and Scott (2003) indicated that it was possible
because these firms operated HACCP system with other control systems to
improve product safety.

50% —
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10%

Percentage of production

0% T T T f
Korea Central China Australia Japan Restaurants

America and fast
food centers

Destination
Fig. 2: Exporting poultry meat production and country destination of TIF enterprises
surveyed.

Central America is the second destination for poultry meat (29.1%), with
lower quality standards and requirements. Each of the other four destinations
acquires less than 10% of the production, three of them are of foreign origin
and only one firm reported domestic trade relationship (4.8%) with specific
high pricing destination as restaurants and fast food centers. It is necessary to
operate HACCP and other hygienic practices along production chain since
they facilitate the exportation to most industrialized countries where food
safety requirements should be warranted (Henson et al., 2000).

3.1 HACCP Status

In reference to the status of HACCP adoption, in total, 38.1% of
respondents had fully operational HACCP systems in place (Table 2). Of
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these, all firms claimed to have full documentation. Furthermore, only
37.5% of them declared that the HACCP system operating in their plants has
been verified and audited by a third party and only one firm had operational
ISO 9000. Consequently, it can be possible that most of respondents were on
path of having fully operational HACCP systems. Besides, they may
perceive benefits from HACCP by dealing with other firms with adopted and
having HACCP as well as a common business practice between them. Over
50.0% had a fully operational system for at least 24 months, whilst the
remaining 50.0% had a fully operational HACCP system for 12 months.

Table 2. HACCP status of meat poultry plants responding survey

HACCP Status Frequency Percentage ~ Cumulative percentage
Fully operational 8 38.1 38.1
Being implemented 3 14.3 524
Planned but not implemented 7 333 85.7
No plans to implement 3 14.3 100.0
Cumulative Frequency 21

The second group of firms involved those with the status still of being
operating HACCP (14.3%) and one of them had fully operational ISO 9000.
They were interested to be included in the list of regular domestic and
foreign suppliers.

On the other side, 33.3% were on the path to begin the adoption of the
HACCP system. They were mainly pulling off with structural changes of
plants, optimizing staff training and investing in new equipment.

Finally, the last group of three firms pointed out that they had no interest
to adopt HACCP. The main reasons for this decision were high costs to
implement/operate, lack of knowledge of HACCP and the fact that in
Mexico is not a legal requirement in domestic market. However, capacity for
food safety remains far below international standards (Henson et al., 2000;
Henson and Wilson, 2002) and food safety requirements are considered as
barrier.

3.2 Motivating factors for HACCP implementation

Previous studies have registered motivations for implementing HACCP
systems on firms (Vanguard Consulting, 1993; Deodhar, 2003; Fouayzi et al.,
2005). Respondents were presented a list of reasons to adopt HACCP. They
were asked to rank them by the importance of 14 reasons on a scale of 0-7.
Results of the average responses of TIF poultry processing sector are
described in Table 3.
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Among these poultry processing firms, the attraction of new customers for
their products had the highest score, following by improving of product
quality. This probably reflects the fact that domestic market is the most
important destination for their products. Moreover, the lowest rated was the
reason of being recommended HACCP implementation by trade
organizations. This could be an indication that trade organizations were
either not having close communication, or HACCP was not yet of
importance for domestic market.

Table 3. Average scores for HACCP adoption reasons by TIF poultry meat processing
enterprises (scale 0 to 7)*

Concept Mean Score* Std Dev
Attract new customers for products 1.2 0.5
Improve product quality 1.9 2.0
Reduce need for quality audits by customers 2.2 2.1
Improve control of your production process 2.2 2.0
Access new overseas markets 2.3 2.4
Improve efficiency/profitability of the plant 2.3 1.7
Needed for plant to be third party accredited 2.4 2.3
Hold onto existing customers for products 2.5 1.7
Generally regarded as good practice 2.8 1.8
To meet the needs of major customers 2.9 2.4
To meet legal requirements 3.1 2.3
Reduce customer complaints 4.2 2.6
Reduce product wastage 4.9 2.2
Recommended by trade organization 5.7 1.9

*Where 1=very important and 7=unimportant.

3.3 Costs and benefits

Respondents were asked to rank the individual costs of implementing and
operating, as well as the benefits involved in adopting HACCP process,
which previous studies have suggested they result from implementation
and/or operation of quality control assurance systems (Vanguard Consulting,
1993). In order to describe the importance of set-up cost in HACCP
implementation (Deodhar, 2003), identified a number of one-time fixed cost
concepts as “major cost” or “minor cost” by the enterprises (Table 4).

An important fact is that more than 85.5% of enterprises considered
“external consultants” as the major cost to adopt HACCP. It was registered
as a major cost by 37.5% of slaughter and packing, and none nuggets in
poultry processing plants. On the contrary, 50.0% of them considered
“managerial changes to the plant” as a minor cost of adopting HACCP
system, and 25.0% of slaughter and packing plants recorded as minor cost as
well. These results agreed with those presented by Deodhar (2003) in the
Indian Food Processing Industry. The difference between the responses by
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processes for adopting costs considered “major” or “minor” was statistically
significant (P<0.0001).

Table 4. Sector-specific importance of HACCP Set-up cost of adopting and operation
(I=Major Cost; II = Minor Cost).

Set-up Costs of Adopting
Pasteurized

R Slaughter
Cold cuts Nuggets liquidand - Prepared and Total
dehydrated  meals .
packing
eggs
1 I I I I I 1 I 1 I I I
External consultants 1 0 0 1 2 0 1 0 3 0 7 1
Investment in new equipment 1 0 1 0 0 1 1 0 3 0 6 1
Staff training 1 0 1 0 2 0 0 0 2 1 6 1
Managerial changes to the plant 0 1 0 0 0 1 1 0 0 2 1 4
Structural changes to plant 0 1 1 0 0 1 1 0 0 1 2 3
Staff time in documenting 1 0 0 0 2 0 0 0 3 0 6 0

system

In reference to four operating costs involved in HACCP implementation,
enterprises agreed that all of them were considered of major importance to
their cost estimation. However, costs generated by record keeping activities
and staff training programs were considered of major relevance into their
formal estimating plans. Then, all costs involved for product testing and
payments to managerial and/or supervisory time were followed in
significance for these enterprises.

Cost item with all activities involved in record keeping was considered a
critical cost by slaughter and packing poultry processing plants in Mexico,
this is also reported by small-scale food processing industry (SSI) in India
and in United Kingdom (UK) in the dairy processing plants (Deodhar, 2003;
Henson et al., 1999). Finally, it is of relevance that there were not minor
costs registered by any of these TIF poultry processing enterprises. However,
the consistency of these results is directly correlated by the ability of firms to
identify these two types of costs. Given that simultaneously many
respondents may have other changes on plants, so it could be difficult for
them to identify the two types of costs clearly.

Regarding main benefits of implementing and operating the HACCP
system in the Mexican poultry processing sector, those concerning product
and customer were of key significance for enterprises, Fig. 3. Reduction of
microbial counts and the possibility of increased price for products were the
major benefits pointed out. The following benefits in order of importance
were those involved in having higher ability to retain existing customer and
to attract new customers, as well as the fact of increasing shelf life of
products. In the opposite, benefits of minor importance for poultry meat
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processing industries were related with reduction of product wastage and the
possibility of increasing the supervisory/managerial staff’s motivation.

The quantitative impact of HACCP into poultry industrial processes was
difficult to assess because it was complicated to isolate the impact of
HACCP from other changes that were carried out simultaneously in their
plants. Therefore, the higher than expected levels of certain benefits, such as
the ability to attract new customers and retain existing clients, should be
regarded with caution. In addition, there is evidence that a high proportion of
the meat-processing enterprises interviewed do not formally monitor costs
derived from insuring food safety and quality (Maldonado et al., 2005).

O Major benefit B Minor benefit

Increased access to new overseas markets

Increased ability to attract new customers

Increased ability to retain existing customers

e

Increased motivation of supervisory/managerial staff

Increased motivation of production staff

Reduced overall costs of production

Increased product sales

(
) \ \ \ \
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I] \ \ \ \
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Fig. 3: Specific-sector of major and minor importance of benefits of implementing/operating
HACCEP in the poultry meat processing industry.

4. CONCLUSIONS

It is already affirmed that HACCP system is based on scientific,
systematic and rational approach. It also identifies, assesses and controls
hazards not only from production to distribution, but also on transportation
and preparation of food. This is integration into the design of the food
process that is applied to the whole food chain. For that reason, this study
provides one of the first assessments of costs and benefits associated with
the implementation of HACCP in the Mexican poultry processing sector. For
instance, those costs of adopting, as consulting and operating services
involved with record keeping and staff training are of major concern for the
enterprises surveyed.

Some of the major benefits of HACCP are primarily intended to
consumers, industry and governments as well. Specific domestic markets has
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been the major reason of the implementation of HACCP system in the
Mexican poultry processing sector, joined with requests of international
trade. Therefore, HACCP offers a good chance of attracting new customers
for enterprises’ higher quality products. It seems that, the trend towards
higher food safety standards will be a continuous demand to both developing
and developed countries, thus HACCP system for poultry meat industries
ensures food safety production.
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