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ABSTRACT: Hazard Analysis and Critical Control Points (HACCP) is a risk management system or tool, in which
risk assessment is one of steps in its development. All European producers have to apply HACCP principles in food-
related processes. Questionnaire-based study of HACCPs allows to estimate attitude of food producers towards this
system, their level of understanding the HACCP concept and gives a possibility to analyze problems that have
cumulated over the years. The questionnaire was answered by 26 from the 50 addressed FBOs from Slovakia. In
Croatia 15 FBOs were addressed and from that 9 responded. Slovak (17) and Croatian respondents (5) has positive
attitude towards the HACCP and would establish the system voluntarily and agree that the HACCP really improved the
health safety of their products. The controlling authorities are supposed to audit the HACCP, functionality included. 17
Slovak and the all of Croatian respondents consider them useful and believe that audits have helped to improved
operations in their premises. Almost 22 Slovak and 6 Croatian producers consider communication about hazards to be
sufficient, but their interpretation is not everywhere as. Conclusions from the analysis provide feedback for individual
producers and also for the national food protection system.
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I. INTRODUCTION

Despite all the effort the number of food-borne illnesses is increasing around the world in recent years. The increase
has variety of reasons (globalization of food trade, climate change, economic and financial pressures on supplier) [1].
Food safety systems currently consist of good manufacturing practices (GMP) and of the Hazard Analysis and Critical
Control Points (HACCP) system [2]. GMP is series of principles to be fulfilled to ensure that products meet legal
prerequisites for safety and quality while HACCP system was developed to control the named and unknown hazards
that may occur during manufacturing/storage/distribution. Although GMP and HACCP are discussed as separate
elements they often do not have sharp border lines but are tangled with interfaces [3]. It can be said that HACCP is
necessary to concretize the GMP and Prerequisite programs measures on the one hand, and look for additional hazards
through a company-specific study and implement additional control measures on the other hand [4]. Despite the huge
benefits of HACCP its successful implementation has been limited by many factors (e.g. time barriers, money or skilled
personnel). Even big food companies may face difficult challenges to implement a HACCP system as it involves a
complex mix of managerial, organizational and technical hurdles [1]. Therefore smaller sized producers may feel that
the difficulties of HACCP are insurmountable [5] and often feel it economically impossible to develop and establish a
functional HACCP by themselves [6]. HACCP can be helpful only if it is carried out with the specific objective of
managing food safety in an effective manner, i.e. taking the right decision, ensuring that the decisions are actually
effective and correctly implemented. However, HACCP is implemented sometimes mainly with the objective of
satisfying the requirement of authorities, or is seen as a task that is mandatory, without the business management really
seeing its value, understanding its principles and truly endorsing its implications. When HACCP is applied only with
the objective to meet the legal requirements, it will lead to a massive amount of paperwork with little added value.
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Establishing HACCP in such scenario gives very little chance to become a meaningful exercise and there is a real risk
that it will be seen as a burden by all personnel.

Large-scale food-borne diseases outbreaks, food contamination incidents or food recalls of major importance continue
to occur [7]. In the last two decades there were series of food scandals and scares all over the world and in the EU as
well which staggered consumers’ confidence in food safety and in the food chain (e.g. BSE, dioxins or E.coli 0104:H4
in foods, loss of control over the origin of meat in Europe) [8]. Penetration of hazards into foods in an unexpected
extent may suggest a system failure not only in the local production but also at the national level. The producers failed
to carry out the most basic control of their incoming ingredients to determine whether the products were as actually
declared [9]. All traceability concepts for checking the food ingredients origin seem to have been ignored completely.
Adulterated food scandals are significant because they reveal a problem in the execution on basic HACCP procedures
[9]. These scandals often obtain wide coverage in the news media and in publications and as a result consumers are
familiar with them and act as a feedback lever [10]. In Slovakia, application of HACCP system as a part of GMP in
food production is obligatory since 2001 [11] and HACCP-related legislative regulations were adopted during the
following years. However, even after many years of having HACCP as a duty, too many producers still have quite
negative attitude towards it. Within process of integration to EU, Croatian's laws and institution regarding food safety
followed similar path. The basic law on food safety in Croatia is the Food Act (Official Gazette No. 46/07) [12] which
sets out a general overview and requirements on food and animal feed safety. The Food Act strictly divides
responsibilities of governmental institutions dealing with food safety control along the food chain. Since 2000 all
Croatian food business establishments have been reviewed in order to meet structural EU standards [13]. On the 1st
July 2013 Croatia became a member of the EU and the HACCP system is implemented in accordance with EU
legislation. In both countries for many small enterprises the HACCP is not well understood although its importance is
recognized in terms of access to some international markets. Ignoring the fact that HACCP evolves may lead to loss of
control over it and jeopardize its functionality on the local and also on the national level. It is the producers’ attitude
that too often changes the HACCP into GMP degrading the preventive approach towards hazard control to repressive
operation practices and becomes only a document for controlling authorities, prone to fail.

The purpose of this study is to point out the main barriers and difficulties in developing and implementing HACCP in
Slovakia and Croatia.

Il. MATERIALS AND METHODS

The results of a HACCP field study were conducted by means of a questionnaire survey. In Slovakia, the survey was
carried out from February 2014 to February 2015 and in Croatia from April 2014 to middle of July 2014 with focus on
food producers who produce food of animal origin, mainly slaughterhouses. In the first step, an explaining letter with
questionnaires were sent through the Internet to 50 registered Slovak slaughterhouses and meat product processing
enterprises (the register is available at www.rvps.sk.) in order to minimize costs and get quick response. The
questionnaire was composed of seventeen YES or NO questions with comment options to allow for better
understanding of the producers’ attitude towards HACCP system after many years from its establishing in their plants.
It was anonymous, the names of establishments and their addresses were not required and not to be published and it
was answered on a voluntary basis. The questionnaire was divided to three areas.

Ill. RESULTS

The questionnaire was answered by 26 from the 50 addressed FBOs from all over Slovakia. In Croatia, because of time
limitations, only 15 FBOs were addressed and from that 9 responded.

Table 1 shows the percentage of companies from Slovakia and from Croatia that answered the questionnaire. In total
the size of plant can be divided on the basis of employees number or capacity. The respondents ranked their premises
themselves by number of employees into four groups: micro, small, medium and large employing up to, 9, 10-49, 50-
249, =250 employees, respectively.

In the Table 2 there are answers from Slovakia and from Croatia FBOs’ to the questions about the implementation of
HACCP in procedures (who established HACCP in your plant, were controlling authorities helpful with the HACCP
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implementation, were there any changes in the system after years of use, etc.). In the Table 3 there are answers from the
Slovak and Croatian FBOs to questions about their attitude towards the functionality improvements of HACCP due to
audits and the controlling authorities (were audits useful, were there improvements in operations afterwards, etc.).
Table 4 there shows the opinions of the FBOs about current regulations in relation to HACCP (would you appreciate
changes in law in relation to HACCP, was the communication about hazard(s) with controlling authorities sufficient, do
you feel that HACCP-related regulations are sufficient and enforced equally, etc.).

Table 1. Percentage of companies from Slovakia (n = 26) and from Croatia (h = 9) which answered to questionnaire
divided by size of plants.

State, Size of plant n (%)
number of respondents Big (=250 employees) Middle (50-249 Small (10-49 employees)
n (%) employees)
Slovakia 26 (52 %) 5 (19.23 %) 4 (15.38 %) 17 (65.38 %)
Croatia 9 (60 %) 5 (55.5 %) 2 (22.2 %) 2 (22.2 %)

Table 2.Part 1 of the questionnaire. Answers from Slovakia (n = 26) and from Croatia (n=9) to the questions about the
establishment and implementation of HACCP in FBO procedures

Question

Slovak answer n (%)

Croatian answer n (%)

Yes No Yes No
Would you establish the HACCP system as | 17 (65.38 %) 9 (34.61 %) 5 (55.5 %) 4 (44.4 %)
a part food hygiene management system in
food production if it were not duty?
Did the controlling authorities help you with | 22 (84.61 %) 4 (15.38 %) 6 (66.6 %) 3(33.3%)
the HACCP implementation?
Do you thing that the HACCP really | 17 (65.38 %) 9 (34.61 %) 6 (66.6 %) 3 (33.3%)
improved the health safety of the food that
you produce?
Since establishing did you any changesin | 21 (80.76 %) 5 (19.23 %) 9 (100 %) -
your HACCP system?
Did you establish the HACCP system by Yourself Expert Yourself Expert
yourself or have it established by hired
experts? | 17 (65.38 %) 9 (34.61 %) 3 (33.3%) 6 (66.6 %)
Since establishing have you been forced to Production  |Change in law By both Production | Change in law By both
modify your HACCP because of the conditions conditions
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changed law? | 5 (23.80 %) | 5(23.80 %) | 11(52.38%) | 1(111%) | 3(333%) | 5 (55.5%)

Table 3.Part 2 of questionnaire. Slovak (n=26) and Croatian answers (n=9) to questions about attitude of producers
towards the functionality improvements of HACCP due to audits and the controlling authorities.

Question Slovak answer n (%) Croatian answer n (%)
Yes No Yes No
The role of controlling authorities is to
control the functionality of the 17 (65.38 %) 9 (34.61 %) 9 (100 %)

HACCP by audits. Do you find the
audits useful?
Did have controlling authorities
sometimes complaints in relation to 10 (38.46 %) 16 (61.53 %) 8 (88.8 %) 1(11.1 %)
the functionality of your HACCP?
Do you think that the audit to improve
operations running in your plant?
Do you think you have enough
technical requisites to ensure the 25 (96.15 %) 1 (3.84 %) 7(77.7 %) 2 (22.2 %)
functionality of HACCP?

19 (73.07 %) 7 (26.92 %) 8 (88.8 %) 1(11.1%)

Table 4.Part 3 of questionnaire.Opinion about current regulations in relation to HACCP by Slovak and Croatian

producers.
Question Slovak answer n (%) Croatian answer n (%)
Yes No Yes No
Do you consider a current communication about the dangers | 22 (84.61 %) | 4 (15.38 %) | 6 (66.6 %) | 3 (33.3%)
sufficient?
Do you think that the current regulations are sufficient in relation to | 23 (88.46 %) | 3 (11.53 %) | 6 (66.6 %) | 3 (33.3 %)
HACCP?
Do you think that the current regulations are interpreted in relationto | 1 (3.84 %) 25 8(88.8%) | 1(11.1%)
HACCP everywhere as well? (96.15 %)
Would you welcome changes to laws in relation to HACCP? | 16 (61.53 %) 10 1(11.1%) | 8(88.8%)
(38.64 %)

V. DISCUSSION

From the collected answers we see that the motivation to achieve the HACCP goal is still the principle factor in
actually developing the individual systems as identified by Taylor and Kane [14].

Because of the EU legislation, all producers (100%) of the respondents have a fully operating HACCP system in place.
We asked respondents from slaughterhouses and meat product processing enterprises if HACCP was not enforced by
law, they would establish it. Slovak producers (65%) 17 from 26 answered yes and 9 respondents (less than 34%) said
no. In Croatia, 5 out of 9 respondents (more than 55%) would like to establish HACCP anyway and 4 of the FBOs
would not like to introduce HACCP in practice (less than 44%). In Slovakia, 17 out of 26 surveyed respondents (65%)
put HACCP system into practice by themselves, while 6 Croatian plants prefer cooperation with experts (more than 66%
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companies). In both countries the controlling authorities were helpful with HACCP system implementation. In Slovakia,
it happened in 22 out of 26 companies (more than 84%) and in 6 out of Croatian companies (66%) (Table 2).

Food safety measures, products and food processes are always changing. To keep pace with these changes and to
demonstrate continued commitment to food safety through HACCP compliance, establishments need to re-evaluate
their food safety management systems. HACCP plans should undergo review or update annually at least. Results show
that 21 out of 26 producers from Slovakia (>80%) and 9 producers from Croatia (100%) have modified/corrected their
HACCP system after the initial establishment. It shows that most of the producers do respect the development pressure.
In 5 Slovak respondents (23%) the changes were necessary solely due to the production process and in Croatia 1 out of
9 surveyed companies (11%). Almost 5 of producers from Slovakia (23%) and 3 companies from Croatia (34%)
modified their HACCP due to changes in legislation. Necessary changes have been forced into the HACCP systems by
both technological and legal influences in 11 Slovak plants (>52%) and more than half of respondents from Croatia (5
respondents (55%)). Failure to keep HACCP system under control can have disastrous consequences for consumer
health and subsequently for the producer too. More than 17 out of 26 of Slovak (65%) and 6 out of 9 Croatian
respondents (67%) agree that the HACCP really has improved the health safety of their products (Table 2).

Production and distribution companies in the food sector cooperate in many areas and therefore must have full control
over all incoming and outgoing goods. All companies have to apply HACCP systems and mutual trust is a must.
Because of the episodical occurrence of food-borne diseases we suppose that not all individual HACCPs are perfectly
prepared and have potential to pass unrecognized hazard(s) further in the production line till consumer. To enforce
system validation, all enterprises have to undergo audits on regular basis. The attitude of the FBOs towards the audits
seems to be positive. In Slovakia 17 out of 26 respondents (65%) and 9 out of all respondents from Croatia (100%)
considered audits useful. In 8 out of 9 enterprises from Croatia (>88%) and almost in 10 out of 26 enterprises from
Slovakia (38%) the FBOs admitted that the controlling authorities had uncovered imperfections of their HACCP
systems and helped to correct them. In the remaining facilities 16 out of 26 Slovak respondents (61%) and only 1 out of
9 respondents from Croatia (11%) the controlling authorities had no objections regarding HACCP systems functionality.
19 out of 26 Slovak producers (almost 73%) and 8 out of 9 respondents from Croatia (>88%) agree that the audits
really improved operations running in their plants. Failure to deliver safe food could because of unrecognized
imperfection within HACCP system leads to loss of confidence in the system itself. Therefore it is necessary not only
to monitor operations, or verify whether work has been completed according to the plan but also verify the hazard
analysis and review and validate the controlling activities after each change in the plan that is done because of
technological or legislative reasons. Almost all respondents from Slovakia (25 out of 26 respondents (96%)) and 7 out
of 9 Croatian respondents (77%) believe in the functionality of their HACCP to produce safe products (Table 3).
Clearly, food safety isn’t a luxury but the most economical way of human population health management. One side
effect of the current regulations is an overly increased trust of the consumers in the marketed food. When there is a
leaked hazard in the food and someone is hurt there is immediate feeling of “scandal”. Rational communication about
food scandals and their risk analysis is very important. A risk communication is a basic element of the risk analysis
process and according to the FAO definition the risk communication is an interactive process of rapid exchange of
information among institutions and producers [15]. A key tool to ensure swift reaction on the identified food-related
hazard on the cross-border basis is RASFF. Early and rapid warning about emerging foods hazards is to decrease
foodborne diseases outbreaks. Hazard communication on the local level, tends to be much faster and very effective.
The majority of respondents from Slovakia (22 out of 26 respondents (84%)) and 6 out of 9 respondents from Croatia
(66%) consider the current communication about the potential hazards sufficient.

When we asked for opinion about HACCP-related regulations 23 out of 26 asked producers from Slovakia (>88%) and
6 out of 9 producers from Croatia (almost 67%) is concurred that the HACCP-related regulations are sufficient.
However, most of them think that the interpretation and enforcement of the law is not the same everywhere (25 out of
26 producers from Slovakia (96%) and 8 out of 9 producers from Croatia (89%)) (Table 4).

The effective preventing a hazard from turning into a risk throughout the food chain requires a strong partnership
between the producers, food business operators, veterinarians, transporters, consumers, government etc. The question is
"how to motivate all producers to prevent risk?" it is necessary, to understand the process of attitude of the producers
and behavior from a psychological perspective. Each company which is going to implement the HACCP system has to
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meet all the requirement concerning hygiene, include adequate legal regulations as well as in General Principles of
Food Hygiene Codex [16,17]. The reason for misunderstanding is that the producers have either negative attitude
towards HACCP or/and lack of understanding the functionality of HACCP, being difficult to say which barrier take
place first [18].

In this study, the questionnaires were prepared so that all producers could talk freely about experiences with HACCP
system and any difficulties which emerged in surveyed countries. Results also show that only some producers had
interest to discuss this topic. Although in the questionnaire there were few comments, they are an important addition to
our understanding of the FBOs’ attitude. Comments from Slovakia were: "It proved to be good. This system is very
important for risk-free food production and raw materials.”; "System HACCP is for small plants, as is my establishment,
unnecessarily complicated and brings a disproportionate administrative low."; "All producers know and heard about
this system but HACCP is an unnecessary bureaucratic burden on businesses".

The question whether the HACCP system improved the health safety of the food that they produce, the comment from
Slovakia was "Without HACCP system, we would not work" and from Croatia: "It is difficult to answer this question
with respect to the volume of production increased significantly since the implementation of HACCP and before have
control microbiological parameters in the products in such a way as it currently operates in accordance with the
legislation™ ; "We work the same as before but we spend a lot more time and paper for the same job".

The opinions of Slovak respondents in the questionnaire to audits were more or less positive: "Each audit of
functionality of HACCP must be responsibly approached both by the auditor as well as the audited. Basically it is about
control of functionality of the system in plant."; "Who has a positive relationship with audit...the audit is always
stressful but on the other hand, audits move the operations forward".

The general attitude of producers towards audit by the controlling authorities is described by a FBO: "The HACCP
system is written so elaborately that sometimes the controlling authorities have a problem to understand it" or "The
audit has really improved operations running in plant but everything depends on the expertise of auditors.” As for the
interviewed Croatian producers, they did not have any comment to the audits.

A risk communication is a basic element of the risk analysis process and a rapid warning about emerging foods hazards
by a functional system such as the RASFF. But there are also emerging new risks sometimes without early warning.
The ability of food producers and control authorities to react quickly can prevent large damage. Legislative texts
sometimes respond to changes in the risk of hazards with some delay and such a delay may affect food safety. The part
of questionnaire about risk communication was more commented by respondents from Slovakia with significant
inclination towards GMP. A FBO wrote "Risks and their monitoring in food production plants should be in
implemented in much easier way than by HACCP in the future...". Another comment was: "Information about the risks
is of a general nature and is sufficient. Everyone does his own hazard analysis in the HACCP system upon his criteria
at the end".

The question whether the current regulations are interpreted in relation to HACCP everywhere equally, more of
interviewed commented: "The interpretation of law in relation to the HACCP is not equal everywhere and therefore,
not everyone has it done the same way. But everywhere there is the point that the system is correct and addresses the
requirements of the processor and controls all risks in their production process".

On the question about need of changes in HACCP-related law, several of our interviewees commented: "Yes, easier
hygienic procedures... easier to understand for everyone"; "If the changes do not exceed already implemented rules of
HACCP and do not increase the financial budget of producers, so yes".

The communication plays a paramount role. But during the survey we noted existence of some barriers. Most important
would be the communication barrier created by fear that the controlling authorities would not have the same
understanding and the attitude towards HACCP. Other communication barriers came of lack of motivation, outcome
expectancy (misinterpretation of questionnaires, incompetency to answer on questionnaire).

Unfortunately, we witness the penetration of hazards into food surprisingly often and the leaks of hazards through the
HACCP barrier are evident from statistical data [19,20]. The HACCP system can be compared with dikes and
inundation ponds built to protect against floods where dikes are the controlling activities, ponds the corrective actions
and the water represents the hazards. If the construction is poor, it may not be visible but water would find its way.
Therefore constructions rules must be set and observed. If construction is built properly, it deteriorates in time anyway
and therefore regular control and maintenance is vital to keep them functional. Those poorly built will deteriorate faster.
If the dikes and ponds do not follow the river all the length, water will find it and flood even the protected regions
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below. Food safety is a shared responsibility. The HACCP is designed to strengthen our food supply at the producer
level, which have an effect on all parties, includingconsumers.

V. CONCLUSION

HACCP is accepted throughout the food business. Its successful implementation, however, requires an understanding
of its principles and commitment of all involved personnel. From the presented results it is obvious that there is lack of
motivation in respect to the HACCP. All producers have HACCP established but it seems that its efficiency is
degrading and the system has tendency to mislead the consumers. The major problem may be economic demand and
then rigid attitude of controlling authorities. Creative communication between producers and controlling authorities
becomes thus even more important. It is imperative to understand the open concept of HACCP and enforce the legal
requirements without bureaucratic refusal of invention. Discrepancies may and should be resolved by means of audits.
Ignoring the fact that HACCP evolves will lead to loss of control over it and jeopardize its functionality, not only on
the local level but on the national level too.

All food suppliers should respond by reviewing their production systems, including HACCP. However, our research
shows that they are quite satisfied with the present status and do not intend to develop their food safety controls further
because it is very resources-demanding.
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