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Abstract

The main goal of this paper is addressed to evaluate the HACCP system implementation in small food industries of Madrid’s auton-
omous community. Important practical barriers about HACCP development have been identiWed. There were investigated the manu-
facturing food industries of animal origin during 5 years, between 1999 and 2003. The research analyzed areas concerning business
demand, legal requirements and quality management systems, food industry size, human resources, technical support and assessors, pre-
requisites, time scale and HACCP implementation oYcial assessment. Conclusions have met the beginning of HACCP system imple-
mentation by food industries following the application of a strategic plan and public health program, as well as several diYculties in
small food industries with regard to HACCP system applying, and the fundamental inXuence of prerequisites implementation and man-
agement commitment on eVective HACCP system. To overcome such barriers, it is proposed a strategy, which includes all diVerent
stakeholders.
©  2006 Elsevier Ltd. All rights reserved.
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1. Introduction

International organizations, such as the World Health
Organization (WHO), the Food and Agriculture Organiza-
tion of the United Nations (FAO) and several countries,
particularly belonging to the European Union (EU), are
promoting the implementation of Hazard Analysis Critical
Control Point (HACCP) system. Its principles, detailed in
the Codex Alimentarius guidelines (CAC, 1997), have been
incorporated in the EU food legislations in the early 1990s,
through Council Directive 93/43/EEC on hygiene of food-
stuVs (OJL175, 19 July 1993). The 852/2004 EU regulation
(OJL139, 30 April 2004) updates and reinforces its con-
tents.

Spain adopted the 93/43/EEC Directive through the
Royal Decree 2207/1995 on the hygiene of foodstuVs (BOE,
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27 February 1996). Nevertheless, since 1980s, promotion
eVorts on HACCP system have been developed by academy
institutions and public health administrations (Polledo,
1998). In relation to HACCP, several Council Directives
have been incorporated to the Spanish food legislation on
speciWc food sectors. On 1997, the Coordination and Coop-
eration Commission on Food Safety (COCOCOSA), from
the Health Interterritorial Council, adopted an agreement
of common actions on practical application of self-control
systems into the food industry, in order to facilitate the
fulWlment of the Royal Decree 2207/1995 in the Autono-
mous Communities (regions in which Spain government is
organized). Particularly in Madrid’s autonomous commu-
nity, the Directorate General of Public Health, conscien-
tious of the importance and diYculties to achieve a general
implementation of HACCP system in its geographic region,
designed in 1998 a strategic plan aimed to promote the
implementation of self-controls based on HACCP by food
industries (Dirección General de Salud Pública, 1999). This
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plan involved food businesses, public health authority, and
included resources and actions to develop in a progressive
way the implementation of the system in the community of
Madrid’s by food companies.

In practice, it is generally recognized that the application
of the HACCP system is making headway in large food
industries, while in small businesses Wnds important prob-
lems. This is a handicap for improving global food safety
because small companies represent the most numerous
food industrial sector in Spain with 33 207 enterprises
(96.8%), 1674 of them (94.6%) in Madrid’s autonomous
community (MAPA, 2002). Moreover, an expert panel con-
vened for WHO in collaboration with the Ministry of
Health Welfare and Sports, the Netherlands (WHO, 1999),
given the barriers to applying HACCP by small companies,
governments and industry trade associations encouraged
the development of speciWc strategies to facilitate its imple-
mentation. In the same way was pronounced a FAO/WHO
consultation on the role of government agencies in assess-
ing the HACCP system (WHO, 1998).

Small industries are bearing a complex mix of barriers
that obstruct the eVective HACCP implementation. Those
are also described in diVerent studies performed in Europe
(Gilling, Taylor, Kane, & Taylor, 2001; Leitenberger &
Röcken, 1998; Mortlock, Peters, & GriYth, 1999; Panisello,
Quantick, & Knowles, 1999; Ramírez & Martín, 2003). In
this context, the beginning of the Madrid’s community
strategy justiWed a research along 5 years (Celaya, 2004).
The major aim of this investigation was to evaluate the
HACCP system implementation and the interacting factors
on the autonomous community of Madrid’s businesses of
the priorised food sectors. The main objectives of the study
were:

1. To identify practical barriers that small industries bear
to prepare and implement a HACCP system. It was nec-
essary to consider a set of variables about business
demand, legal requirements and quality management,
business size, human resources, technical support and
assessors, HACCP prerequisites and time scale.

2. To evaluate the inXuence of these barriers in relation
with the application of HACCP system.

2. Material and methods

(1) Population of study. There were included the food
industries of Madrid’s region processing meat, dairy,
Wsh, eggs products, as well as catering industries
(those food sectors were identiWed as a priority in the
strategy).

(2) Period of time. From january 1, 1999 to december 31,
2003.

(3) Selected sample. All food industries located in the
Public Health V Area of Madrid’s autonomous com-
munity participated. This Area is situated in the cen-
tral and north zone of the region. Some interesting
data are: it is the largest public health area
(2662 km2), 12% of region’s population and contents
67 councils.

(4) Areas and variables of study. There were considered
diVerent areas. Some of them were interesting Welds
included as potential barriers in the WHO consulta-
tion on strategies for implementing HACCP in small
businesses (WHO, 1999):
1. Business demand. There were investigated some

factors linked to food industries proWle for encour-
aging HACCP system implementation, for exam-
ple type of food sector and activities, HACCP
system customer demand and level of trade associ-
ation of industries.

2. Legal requirements and quality management. Vari-
ables are related to food legislation in place, devel-
opment of HACCP system in food industries
before it became a compulsory requirement, and
the use of a quality management system (for exam-
ple, ISO 9000 series).

3. Food industry size. Variables were referred to the
number of employees, trade geographic scale and
their turnover.

4. Human resources. There were considered managers
and staV. Variables were the level of management’s
commitment and the availability of specialized per-
sonnel on food safety.

5. Technical support and assessors. Important matters
were focused on the role of guides for the applica-
tion of HACCP system and the support of external
consultants on the system. Variables were aimed to
the available guidelines for applying HACCP sys-
tem, its usefulness to application by food industries
and the participation of specialized assessors.

6. Prerequisites. There were evaluated those Prerequi-
sites that the Madrid’s community strategy had
determined as a priority: training of personnel,
maintenance of premises, rooms and equipments,
cleaning and disinfecting, pest control and potable
water supply.

7. Time scale. It was evaluated the period of time
required to achieve a favourable oYcial evaluation
by the oYcial authorities concerning both,
HACCP plan design and implementation.

8. HACCP system implementation. In accordance
with WHO’s regulatory HACCP concept (WHO,
1998) the goal was to Wnd evidences that HACCP
principles have been eVectively applied, HACCP
plan correctly implemented and system main-
tained. In relation to Madrid’s autonomous com-
munity, the regulatory assessment procedures were
based on audit techniques (UNE-EN ISO, 1993).
In case of non-compliance Wndings, these were cat-
egorized on a risk based evaluation. This evalua-
tion considered the relationship between two
parameters: likelihood of occurrence and severity
of non-compliances (low, medium and high levels).
These factors that FAO referred to the hazard
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analysis (FAO, 1998), were adapted to regulatory
assessment. Therefore, there were established 2 cat-
egories of non-compliances: minors and majors.
Depending on the type of non-compliances the
Wnal result of the regulatory assessment was:
approval (HACCP implementation compliance),
conditional approval (minor non-compliances) or
non approval (major non-compliances).

(5) Procedure to collect data. The process was made up
by:
1. Managers of food industries, professional associa-

tions or assessors were contacted by letter and
phone, then informed about the objectives of the
research and Wnally they were asked for data of
each analyzed area.

2. In certain studied areas, for example the variables
associated to regulatory HACCP and Prerequisites
assessment (documental and implementation eval-
uation), the V Public Health Area provided the
data.

3. There were designed speciWc questionnaires for
each area of study. When it was considered
necessary to clarify or extend the information, the
data collection was complemented with an inter-
view.

4. The results are based on enough evidences and
Wndings. They were collected through examination
of documents and records, interviews and direct
observation of activities performed in food indus-
tries.

5. Finally, all 67 food establishments have been vis-
ited by the authors of this research. Therefore, the
same evaluators determined with homogeneous
criteria the level of HACCP and Prerequisites
implementation of plants.

(6) Statistical analysis. The collected data were analyzed
with the Statistical Package for the Social Sciences
(SPSS) for Windows, version 10. Tests of signiWcance
were based on �2 statistics and logistic regression.

3. Results and discussion

3.1. Assessment of the HACCP system implementation

The regulatory assessment of each food industry was
performed in two stages. In the Wrst one, it was evaluated
the HACCP plan, and in the second one, the HACCP sys-
tem implementation. During 5 years of investigation on 67
food industries (Fig. 1) 38 HACCP plans had a favourable
record (56.7%). The HACCP system regulatory assessment
was completed on 25 food industries (37.3%), with the
results of 19 of them (28.4%) being either approval or con-
ditional approval on the implementation. The oYcial con-
trols outcomes, dealing with compulsory requirements, are
included in Table 1. The data analysis shows a poor
HACCP implementation level and, considering the period
of time lapsed, substantial barriers to its application.
Clearly, in every country, geographic area or food chain
link, HACCP system development is inXuenced by a com-
plex set of factors (Taylor & Kane, 2005). Some of these
factors have been analyzed in this study and described
below.

3.2. Business demand

WHO states that food safety should represent an impor-
tant requirement in the food trade (WHO, 1999). SigniW-
cant diVerences between diVerent industry sectors and
HACCP system implementation were not identiWed
(Table  2).

The research did not investigate non industrial sectors,
for example retail commerce or restaurants, usually
consisting of microbusinesses and, probably, with less
possibility to develop self-control systems. In this way
Fig. 1. Food industries and HACCP plan implementation oYcial assessment in the Public Health V Area of Madrid’s community (period 1999–2003).
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Mortlock et al. (1999) found signiWcant diVerences
between food industries, retailers and caterers in UK, with
a higher implementation level by food industries. Little
and De Louvois (1998) identiWed a low level of applica-
tion by butchers in the same country. Leitenberger and
Röcken (1998) described major barriers in Germany on
Good Hygiene Practices and HACCP implementation by
bakeries. These data aim to a limited development of
HACCP system, especially in non industrial companies,
what should not surprise because the HACCP methodol-
ogy had its origin in food industries (Bauman, 1994,
1995).

With regard to customer demand, there was evidenced an
increasing interest and recognition of HACCP system
importance in the food sector. Although nowadays does not
exist a strong general demand in food trade, it is certainly
beginning to be an added value in the customer–supplier
relationship. Twelve food companies (42.9%) with HACCP
system customer demand achieved a favourable regulatory
assessment on HACCP system implementation. Only seven
companies without this customer demand obtained favour-
able regulatory assessments (18.0%). These rates identiWed

Table 2
Relationship between HACCP system implementation oYcial assessment
of food industries located in Public Health V Area and food sector (com-
munity of Madrid)

1, approval; 2, conditioned approval; 3, non approval; 4, in process; 5, non
implementation.

a IH: HACCP system implementation.

Food sector £ IHa 1 2 3 4 5 Total %

Meat products 0 10 1 10 8 29 43.3
Fish products 0 1 2 1 2 6 9.0
Eggs products 0 0 1 1 1 3 4.5
Dairy products 2 2 0 5 1 10 14.9
Catering 1 2 2 6 6 17 25.4
Ice cream 0 1 0 1 0 2 3.0
Total 3 16 6 24 18 67 100.0
signiWcant diVerences (�2D4.977; pD0.0257 < 0.05) and the
logistic regression demonstrated (Table 3) that Wrst compa-
nies had 3.1 times more probabilities to implement the
system than those ones without customer demand. Accord-
ing to Panisello et al. (1999), Taylor (2001) and Taylor
and Kane (2005), this study found that lots of small food
industries are poorly encouraged by its customers to imple-
ment the HACCP system, because their food market are
basically small scale, local client and on a high percentage of
retailers.

There is a general recognition on the important role that
trade associations play in HACCP system development
(CCHA, 2001; WHO, 1998, 1999). In Spain in the 1990s,
trade associations and public health administration collab-
oration have jointly encouraged development on self-con-
trol systems and good hygiene practices. However, the
study identiWed some burdens linked to a poor association
level in food companies (23 industries; 34.3%) and a limited
support in the implementation of the HACCP system from
these trade associations. The results suggest the need to
promote a dynamic and stronger role of trade associations
in this Weld. Associations should be a support, provide
services and represent the sector with regard to other stake-
holders, for example government. Jouve (1994) considered
very important the trade association’s role in supporting
and promoting HACCP system on small businesses. In
other countries, for example USA (FSIS, 1998), its
inXuence and activities are being a key force about these
issues.

3.3. Legal requirements and quality management

In Spain, as well as in the European Union, HACCP sys-
tem implementation is mandatory since the early 1990s.
The study investigated its implementation in 1999, previ-
ously to the enforcement requirement by Madrid’s autono-
mous community, and the results met a poor HACCP
Table 1
Compulsory requirements and results of HACCP system implementation oYcial assessment of food industries located in Public Health V Area (commu-
nity of Madrid)

a F: compliance.
b m: minor non-compliances.
c M: major non-compliances.

Compulsory requirements Fa % mb % Mc % Taje

Results of HACCP system implementation oYcial assessment (nD 25)
HACCP team (IETR) 10 40.0 8 32.0 7 28.0
Describe product (IDPR) 24 96.0 1 4.0 0 0.0
Identify intended use (IUCR) 17 68.0 8 32.0 0 0.0
Flow diagrams (IDFR) 24 96.0 1 4.0 0 0.0
Hazard analysis (IAPR) 4 16.0 21 84.0 0 0.0
Control measures (IMPR) 11 44.0 14 56.0 0 0.0
Determine PCC (IPCCR) 9 36.0 15 60.0 1 4.0
Establish critical limits (ILCR) 11 44.0 13 52.0 1 4.0
Establish monitoring system (ISVR) 7 28.0 14 56.0 4 16.0
Establish corrective actions (IMCR) 8 32.0 11 44.0 6 24.0
VeriWcation procedures (IPVR) 5 20.0 14 56.0 6 24.0
Documentation and records (ISDRR) 4 16.0 14 56.0 7 28.0
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system complying with the oYcial requirements (1 food
industry, 1.5%). Those rates could be attributed to a focus
on promotion in the Wrst period of the alleged strategy, in
detriment of an enforcement approach. In addition, at the
beginning of the strategy design did not include speciWc
procedures and questionnaires for HACCP system regula-
tory assessment, neither any training on the matter for
inspector personnel. At the end of the period of study, the
number of food companies that had implemented HACCP
system was 19 (28.4%). If we add those food industries
that had initiated the implementation of HACCP systems,
as it was veriWed through regular oYcial inspections, the
sum becomes 43 companies (64.2%). SigniWcant diVerences
between 1999 and 2003 were identiWed (�2D 7.350;
pD0.0067 < 0.05). One relevant data were that 38 food
industries achieved a favourable HACCP plan assessment
(56.7%). An important conclusion obtained from these
results is that the HACCP system implementation strategy
of Madrid Community promoted major improvements at
food industries. Another interesting Wnding suggests that
legal requirements by itself cannot guarantee a generalized
fulWlment, without a simultaneous an eVective regulatory
control in place.

In relation with quality management systems implemen-
tation and, more speciWcally ISO 9000 series certiWcations,
it was found that only a minor part of companies applied
them (10 food industries, 14.9%). Probably, this can be due
to a small food business predominance, which implies
major diYculties and a lack of valuable need to use them
(5 food industries, 8.8%). Data suggest a positive inXuence
of ISO 9000 quality management system implementation
on favourable evaluated HACCP system development,
since 60% of certiWed companies had a favourable regula-
tory assessment in comparison with only 22.8% in non cer-
tiWed companies. These diVerences met statistically
signiWcant (�2D 5.793, pD 0.0161 < 0.05). The results are
according to the other studies (Jouve, 1998; Jouve,
Stringer, & Baird-Parker, 1999; Mortimore & Wallace,
2001). With regard to small industries, unfortunately, qual-
ity management systems are not frequently available for
several reasons, for example economical, cultural and
organizational aspects.

Table 3
Multivariate analysis of logistic regression (model 1)

DCLI, customer demand of HACCP system; LSGC, food industries with
quality management systems; TNT, number of employees; HCD, appro-
priate management commitment of food industry; HSA, food safe special-
ized personnel; IPRP, prerequisites implementation.

Variables B coeYcient df P value Exp (B) IC95% for Exp (B)

TNT 2.464 1 0.015 11.754 1.613–85.624
IPRP 2.227 1 0.067 9.747 0.851–111.574
HCD 1.733 1 0.040 5.656 1.078–29.672
HSA ¡1.371 1 0.141 0.254 0.041–1.578
DCLI 1.138 1 0.142 3.120 0.683–14.266
Constant ¡4.602 1 0.001 0.010 –

¡2 log likelihood D 59.175
3.4. Food industry size

The research analyzed the relevance of food industry size
through several variables: number of employees, turn over
and purchase scope. The evaluation of those variables iden-
tiWed a predominant business proWle with not much person-
nel (Table 4), local customers (Table 5) and little turn over
(Table 6). It was found a favourable inXuence on HACCP
system implementation when the number of employees was
equal or higher than 50, in relation to food industries with
less than 50 employees, and signiWcant diVerences were met
(�2D10.033, pD0.0015 < 0.05). Moreover, it was found that
the eVect of this variable was the most important for the

Table 4
Number of employees of investigated food industries located in Public
Health V Area (community of Madrid)

Number of
employees

Frequency Percent
Taje (%)

Accumulated
percent Taje (%)

1–9 33 49.3 49.3
10–29 15 22.4 71.6
30–49 9 13.4 85.1
50–100 7 10.4 95.5
101–150 1 1.5 97.0
151–200 1 1.5 98.5
201–249 1 1.5 100.0
7250 0 0.0 100.0

Total 67 100.0 100.0

Table 5
Trade geographic scale of food industries located in Public Health V Area
(community of Madrid)

a EU D European Union.
b TC D Third countries.

Trade geographic
scale

Frequency Percent
Taje (%)

Accumulated
percent Taje (%)

Community of
Madrid

37 55.2 55.2

State 24 35.8 91.0
State, EUa 3 4.5 95.5
State, EU, TCb 1 1.5 97.0
State, TC 2 3.0 100.0

Total 67 100.0 100.0

Table 6
Turnover of food industries located in Public Health V Area (community
of Madrid)

Turnover
(euros/annual)

Frequency Percent
Taje (%)

Accumulated
percent Taje (%)

Up to 500,000 25 37.3 37.3
500,00–1,000,0000 14 20.9 58.2
1,000,001–2,000,000 10 14.9 73.1
2,000,001–4,000,000 9 13.4 86.5
4,000,001–10,000,000 3 4.5 91.0
10,000,001–20,000,000 2 3.0 94.0
20,000,001–30,000,000 1 1.5 95.5
30,000,001–40,000,000 2 3.0 98.5
More than 40,000,000 1 1.5 100.0
Total 67 100.0 100.0
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HACCP system implementation, given that food industries
with 50 or more employees had 11.8 times more likelihood
to implement a favourable HACCP system than those with
less than 50 employees. The later are considered small busi-
nesses, and according to a general consensus by interna-
tional organisms as WHO and FAO, as well as diVerent
studies (Leitenberger & Röcken, 1998; Little & De Louvois,
1998; Moreno, Otero, & García, 1999; Mortlock et al.,
1999; Panisello et al., 1999; Taylor, 2001), bear much more
diYculties to HACCP system development than large com-
panies. One of main conclusions of this research is the
necessity to strengthen the government strategies in order
to support small businesses.

3.5. Human resources

WHO has recognized that human resources are key ele-
ments in every company and that many barriers to HACCP
implementation are connected to human forces (WHO,
1999). Major hurdles to food companies, particularly small
businesses, are the lack of management commitment, train-
ing and motivation (CCHA, 2001). The application of this
system implies a considerable cultural and organizational
change, involving both, managers and personnel.

With regard to management commitment, there were
analyzed parameters related to management structure and
responsibilities, available Wnancial resources, HACCP sys-
tem compliance and review. These parameters were gath-
ered through audit techniques (UNE-EN ISO, 1993). The
study met that food industries with a favourable assessment
for HACCP system implementation had an appropriate
management commitment (16 food industries, 84.2%). That
Wgure increases to 100% (25 food industries) if those with
conditional favourable assessment (only minor non-com-
pliances found) are added. Food industries without man-
agement commitment (major non-compliances found) did
not implement a HACCP system. SigniWcant diVerences
were identiWed (�2D 5.253, pD0.0219 < 0.05), and showed
that food industries with suYcient management commit-
ment had 5.7 times more likelihood to implement an
HACCP system than those without this commitment. This
is a clear fact and diVerent prestigious organizations (CAC,
2003; NACMCF, 1998) consider it as an essential require-
ment. According to Taylor (2001), in small companies may
be more diYcult to obtain an adequate commitment than
in large companies, such it was found in the research,
although non signiWcant diVerences were found.

HACCP system application is also supported on suitable
training of managers and staV. As it was expected, available
personnel specialized in food issues was scarce in the com-
panies investigated (21 food industries, 31.3%), because of
the small industries predominant proWle. The inXuence of
this specialized personnel was positive to HACCP system
implementation, although not enough to Wnd signiWcant
diVerences (�2D 3.165, pD 0.0752 > 0.05). Perhaps, a low
study sample can be blamed for it. According to Stevenson
(1990) and Taylor (2001) the employment of experienced
and technically qualiWed personnel is probably a critical
factor, because of their practical responsibilities on the
implementation and maintenance of HACCP system.

3.6. Technical support and expertise

The research identiWed the existence of several HACCP
system guidelines addressed to the food sectors investi-
gated. However, it was identiWed a limited application and
usefulness of these support, mainly because of inadequate
updating. The Public Health Administration encourage-
ment is recognized, at central and autonomous level, in pro-
moting the elaboration of HACCP and prerequisites
application guidelines. But we should acknowledge the
need to undertake a regular revision and update of these
guides according to current HACCP methodology focuses,
new technical and scientiWc knowledge, legal requirements,
etc.

The level of participation of technical assessors in food
industries about HACCP system was high (42 food indus-
tries, 62.7%), specially in small businesses (40 food indus-
tries, 70.2%). However, beneWts of assessor’s contribution
were not enough to reach a generalized HACCP implemen-
tation and no signiWcant diVerences were found (�2D 1.146,
pD0.2843 > 0.05). Probably, many of the assessors involved
had not the necessary knowledge and experience. Although
Madrid’s autonomous community authorities developed
several activities of collaboration and communication with
them, perhaps the absence of a speciWc oYcial strategy has
contributed to moderate improvements. In this sense, a
FAO/WHO consultation on the role of government agen-
cies in assessing HACCP system found some problems
related to availability of technical expertises (WHO, 1998).

3.7. Prerequisites of the HACCP system

In relation to facilitate the successful implementation of
HACCP system, Codex Alimentarius Commission has
stated that prerequisites programmes should be well estab-
lished and applied (CAC, 2003). Prerequisites for HACCP
are deWned as practices and conditions needed prior to and
during the implementation of HACCP and which are essen-
tial for food safety (WHO, 1998). The study investigated
some of the prerequisites programmes: training of person-
nel, maintenance of premises, rooms and equipments, clean-
ing and disinfecting, pest control and water supply. In order
to make an overall evaluation, it was designed a speciWc var-
iable (Table 7) which showed that most of food industries
applied a suitable level of good hygiene practices (GHP)
without major non-compliances (48 food industries, 71.7%).
Training of food handlers was the prerequisite programme
most diYcult to develop (23.9%), probably because it is
closely related with knowledge, attitudes and predisposi-
tions of personnel. This factor has showed as a special
barrier in small industries (Ehiri, Morris, & Mc Ewen, 1995;
Mortlock et al., 1999; Walker, Pritchard, & Forsythe,
2003). The relationship between a suitable prerequisites
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application and favourable assessment of HACCP system
implementation was closely connected and signiWcant diVer-
ences were identiWed (�2D6.963, pD0.0083 < 0.05). Because
of this, food industries which operated according to appro-
priate prerequisites had 9.7 times more likelihood to imple-
ment a favourable HACCP system than those without
suitable prerequisites. According to the results, it is rein-
forced the importance of prerequisites programmes on eVec-
tive HACCP system. Small companies found less ability to
operate with adequate prerequisites (39 food industries,
68.4%) than larger (nine food industries, 90.0%), although
the study did not identify statistic signiWcance (�2D1.950,
pD0.1626 > 0.05). Probably, adequate prerequisites or GHP
are not too dependent on business size.

3.8. Time scale

In any case, a temporal framework is needed to develop
a HACCP system implementation strategy. The time scale
may be dependent on several priorities, at both government
and food sector level, and set a short, medium and long
term (WHO, 1999). The research has identiWed that food
industries consumed a long time to implement a HACCP
system. In fact, it took more than 3 years in 15 of 19 food
industries (78.9%). In the other 48 companies, the HACCP
system was not implemented or was in progress at the end
of the study. Therefore, it is clearly stated the existence of
problems for industries related to HACCP system imple-
mentation. Although it is necessary to facilitate and
improve the process, strong evidence is aimed to the impor-
tance of establish any strategy, particularly in mandatory
framework, at medium and long term.

It can be deduced from an overall analysis of the results
that the best strategy to impulse a successfully application
of HACCP system should be to imply all diVerent stake-
holders: food companies, professional associations, govern-
ments, consultants, other interested parts, and as a support
to all of them, consumers and society. Government and
public administration have a key role in two ways: the pro-
motion of HACCP system and the execution of mandatory
assessment. In addition, an eYcient oYcial control needs a
new focus based on audit techniques, which implies changes
and facing up to new situations.

Table 7
Results of the assessment of prerequisites implementation by food indus-
tries located in Public Health V Area (community of Madrid)

a F: compliance.
b m: minor non-compliances.
c M: major non-compliances.

Variables Fa % mb % Mc %

Results of prerequisites implementation assessment
Training of personnel 26 38.8 25 37.3 16 23.9
Maintenance of premises 31 46.3 29 43.3 7 10.4
Cleaning and disinfecting 39 58.2 23 34.3 5 7.5
Pest control 56 83.6 9 13.4 2 3.0
Potable water supply 63 94.0 3 4.5 1 1.5
Prerequisites overall assessment 17 25.4 31 46.3 19 28.4
Nowadays, the autonomous community of Madrid has
taken into account some of items studied in this research in
the framework of a new programme on HACCP system
implementation. Most of the objectives and activities of the
HACCP system implementation programme include: a
progressive approach sector by sector based on priorities
and available resources, the design of speciWc oYcial
control procedures applying audit techniques, training
programmes for oYcial inspectors, the improvement of
communication with trade associations and specialized
assessors, and for the particular case of small businesses, a
greater Xexibility and support. Currently, it is soon to eval-
uate the advances of this new approach but it seems that
the way is appropriate.

Acknowledgements

The authors thank all colleagues from the Public Health
V Area of Madrid’s community, food industries personnel,
HACCP system assessors, the Directorate General of
Public Health and the Public Health Institute of Madrid’s
community, who provided their collaboration, experience
and support. Particularly, to Dr. R. Martín de Santos and
Dr. T. García Lacarra, from the department of Nutrition,
Bromatology and Food Technology, Veterinary Faculty,
Complutense University of Madrid, because of their knowl-
edge, patience and professional attitude.

References

Bauman, H. E. (1994). The origin of the HACCP system and subsequent
evolution. Food Science and Technology Today, 8, 66–72.

Bauman, H. E. (1995). The origin and concept of HACCP. Advances in
Meat Research, 10, 1–7.

BOE (Boletín OWcial del Estado). (1996) Real Decreto 2207/1995, de 28 de
diciembre, por el que se establecen las normas de higiene relativas a los pro-
ductos alimenticios. Boletín OWcial del Estado núm 50, 27 de febrero de.

CAC (Codex Alimentarius Commission). (1997). Hazard Analysis and
Critical Control Point (HACCP) System and Guidelines for its Applica-
tions. CAC-RCP 1-1969, rev. 3. Food Hygiene Basic Text. Secretariat
of the Joint FAO/WHO Food Standards Programme, FAO (ed.),
Rome, Italy.

CAC (Codex Alimentarius Commission). (2003). Report of the 26th ses-
sion of the Codex Alimentarius Commission. Alinorm 03/41. Codex
Alimentarius Commission, Rome, Italy.

CCHA (Comité del Codex sobre Higiene de los Alimentos). (2001). Antep-
royecto de directrices para la utilización del sistema HACCP en las
empresas pequeñas y/o menos desarrolladas. Documento CX/FH 01/
10. FAO, Roma, Italia.

Celaya, C. (2004). Evaluación de la implantación del sistema de Análisis de
Peligros y Puntos de Control Crítico (APPCC) en las pequeñas indus-
trias alimentarias de la Comunidad de Madrid (tesis doctoral). Uni-
versidad Complutense de Madrid, Facultad de Veterinaria.

Dirección General de Salud Pública. (1999). Evaluación de Programas de
Salud Pública 1998. Dirección General de Salud Pública, Consejería de
Sanidad y Servicios Sociales, Comunidad de Madrid (ed.).

Ehiri, J. E., Morris, G. P., & Mc Ewen, J. (1995). Implementation of
HACCP in food businesses: the way ahead. Food Control, 6, 341–345.

FAO (Food and Agriculture Organization of the United Nations). (1998).
Training manual on food hygiene and the Hazard Analysis and Critical
Control Point (HACCP) System. Food and Standards Service, Food
and Nutrition Division, FAO (ed.), Rome, Italy.



C. Celaya et al. / Food Control 18 (2007) 1314–1321 1321
FSIS (Food Safety and Inspection Service). (1998). To all FSIS employees
who have worked so hard successfully implementing HACCP. Food
Safety and Inspection Service United States Department of Agricul-
ture. Available from: www.fsis.usda.gov.

Gilling, S. J., Taylor, E. A., Kane, K., & Taylor, J. Z. (2001). Successful haz-
ard analysis critical control point implementation in the United King-
dom: understanding the barriers through the use of a behavioural
adherence model. Journal of Food Protection, 5, 710–715.

Jouve, J. L. (1994). HACCP as applied in the EEC. Food Control, 5, 181–186.
Jouve, J. L. (1998). Principles of food safety legislation. Food Control, 9,

75–81.
Jouve, J. L., Stringer, M. F., & Baird-Parker, A. C. (1999). Food safety

management tools. Food Science and Technology Today, 13, 82–90.
Leitenberger, E., & Röcken, W. (1998). HACCP in small bakeries. Food

Control, 9, 151–155.
Little, C. L., & De Louvois, J. (1998). The microbiological examination of

butchery products and butchers premises in the United Kingdom.
Journal Applied Microbiology, 85, 177–186.

MAPA (Ministerio de Agricultura, Pesca y Alimentación). (2002). Hechos
y cifras del sector agroalimentario y el medio rural español. Secretaria
General Técnica, Centro de Publicaciones (ed.), Ministerio de Agricul-
tura, Pesca y Alimentación, Madrid.

Moreno, B., Otero, A., & García, M. L. (1999). ReXexiones sobre los proce-
dimientos y los medios utilizados para garantizar la seguridad o inocu-
idad de los alimentos. Alimentaria, 300, 19–24.

Mortimore, S. & Wallace, C. (2001). HACCP enfoque práctico (2a ed.).
Zaragoza: Acribia S.A.

Mortlock, M. P., Peters, A. C., & GriYth, C. J. (1999). Food Hygiene and
HACCP in the United Kingdom food industry: practices, perceptions
and attitudes. Journal of Food Protection, 62, 786–792.

NACMCF (National Advisory Committee on Microbiological Criteria
for Foods) (1998). Hazard analysis and critical control point principles
and application guidelines. Journal of Food Protection, 61, 1246–1259.

OJL (OYcial Journal of the European Community). (1993). European
Council Directive 93/43/EEC on the Hygiene of FoodstuVs. OJL 175/1,
19 July 1993.
OJL (OYcial Journal of the European Union). (2004). Regulation (EC)
No. 852/2004 of the European Parliament and of the Council of 29
April 2004 laying down the hygiene of foodstuVs. OJL 139, 30 April
2004.

Panisello, P. J., Quantick, P. C., & Knowles, M. J. (1999). Towards the
implementation of HACCP: results of a UK regional survey. Food
Control, 10, 87–98.

Polledo, J. J. (1998). Situación actual de la implantación de los sistemas
ARCPC en la industria alimentaria europea. Conferencia inaugural del
primer congreso europeo sobre los autocontroles en la industria alimen-
taria, 26–28 de noviembre de 1998, Badajoz.

Ramírez, A., & Martín, J. (2003). Barriers for the developing and imple-
mentation of HACCP plans: results from a Spanish regional survey.
Food Control, 14, 333–337.

Stevenson, K. E. (1990). Implementing HACCP in the food industry. Food
Technology, 44, 179–180.

Taylor, E. (2001). HACCP in small companies: beneWt or burden? Food
Control, 12, 217–222.

Taylor, E., & Kane, K. (2005). Reducing the burden of HACCP on SMEs.
Food Control, 16, 833–839.

UNE-EN ISO (1993). Norma Española UNE-EN ISO 30011-1. Reglas
generales para la auditoria de sistemas de calidad, parte 1: Auditorias.
AENOR (ed.), Madrid.

Walker, E., Pritchard, C., & Forsythe, S. (2003). Hazard analysis critical
control point and prerequisites programme implementation in small
and medium size food businesses. Food Control, 14, 169–174.

WHO (World Health Organization). (1998). Guidance on Regulatory
Assessment of HACCP. Report of a Joint FAO/WHO Consultation on
the Role of the Government Agencies in Assessing HACCP. World
Health Organization (ed.), Geneva, Switzerland.

WHO (World Health Organization). (1999). Strategies for implementing
HACCP in small and/or less developed businesses. Report of a WHO
Consultation in collaboration with the Ministry of Health, Welfare
and Sports of the Netherlands. WHO document WHO/SDE/PHE/
FOS/99.7. World Health Organization (ed.) Geneva, Switzerland.

http://www.fsis.usda.gov
http://www.fsis.usda.gov

	The HACCP system implementation in small businesses of Madrid’s community
	Introduction
	Material and methods
	Results and discussion
	Assessment of the HACCP system implementation
	Business demand
	Legal requirements and quality management
	Food industry size
	Human resources
	Technical support and expertise
	Prerequisites of the HACCP system
	Time scale

	Acknowledgements
	References


