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ȱ

Abstract: Food quality has become a considerable issue in food sector over the past decade. Since 
the food safety concepts has been paid attention in the developed countries. It is obviously clear that 
keeping the competition power can be provided by the way of producing quality products. In the de-
veloping countries, food quality problems may prevent international trade because of increasing food 
quality regulations. The aim of this study is to determine the problems which the firms in the Medi-
terranean region in Turkey faced with as applying HACCP, to examine the expenses of the HACCP 
implementation in food firms, to determine the economic and social advantage of HACCP and con-
scious level of the firms about HACCP. The firms applying HACCP tend to export to the EU coun-
tries; employ more qualified personnel; and in these firms the managers are not generally the owner 
of the companies. The most important cost category consists of building, ground and the arrange-
ment of the surroundings. This cost category is occurred because that the HACCP system requiring 
rearrangement or establishment of this firms. The most important problem as establishing and ap-
plying HACCP system is deficiency of training about HACCP. 

Keywords: HACCP, Food Quality System, Food Safety Control, Survey. 

ȱ

1. Introduction 

HazardȱAnalysisȱCriticalȱControlȱPointsȱ(HACCP)ȱisȱaȱpreventiveȱsystemȱofȱfoodȱcontrolȱaimedȱ
atȱfoodȱsafetyȱassuranceȱ[1].ȱForȱaȱHACCPȱsystemȱtoȱfunctionȱeffectivelyȱandȱobtainȱtheȱsupportȱ
ofȱtheȱorganizationȱmanagement,ȱitȱneedsȱtoȱbeȱdesigned,ȱoperatedȱandȱmaintainedȱwithinȱtheȱ
frameworkȱofȱaȱstructuredȱmanagementȱsystemȱandȱincorporatedȱintoȱtheȱoverallȱmanagementȱ
activitiesȱ[2].ȱ

TheȱdevelopmentȱofȱHACCPȱpolicyȱmustȱ involveȱ interactionȱbetweenȱgovernment,ȱacademiaȱ
andȱ industryȱwithȱ sharedȱ ownershipȱ resultingȱ inȱ aȱ saferȱ foodȱ supply.ȱHACCPȱ inȱ theȱ globalȱ
marketplaceȱfacilitateȱtrade,ȱworldȬwideȱsystemȱforȱensuringȱfoodȱsafetyȱandȱharmonizationȱofȱ
foodȱsafetyȱregulationsȱ[3].ȱ

Thisȱsystem,ȱfromȱtheȱrawȱmaterialȱstage,ȱstoringȱproductsȱtoȱconsumptionȱstage,ȱincludesȱtheȱ
analysisȱofȱtheȱphysical,ȱchemicalȱandȱbiologicalȱpollutionȱhazardsȱandȱaccordingȱtoȱresultsȱofȱ
theȱanalysis,ȱitȱalsoȱincludesȱtoȱdetermineȱandȱtoȱobserveȱtheȱCriticalȱControlȱPointsȱ(CCP)ȱandȱ
toȱ takeȱ regulatorȱactivitiesȱ inȱ theȱ conditionȱofȱbeingȱ aȱdeviationȱ fromȱ theȱdeterminedȱ criticalȱ
limits.ȱȱ

Inȱ theȱdevelopingȱcountry,ȱ foodȱqualityȱproblemsȱmayȱpreventȱ internationalȱ tradeȱbecauseȱofȱ
increasingȱfoodȱqualityȱregulations.ȱAccordingȱtoȱEUȱDirectiveȱ93/43/EECȱonȱFoodȱHygieneȱallȱ
foodȱbusinessȱoperatorsȱ inȱ theȱEuropeanȱUnion,ȱdatedȱ14ȱ Juneȱ1993ȱshallȱ implementȱHACCP.ȱ
Also,ȱtheȱjointȱFAO/WHOȱCodexȱAlimentariusȱCommissionȱdescribesȱaȱseriesȱofȱstepsȱincludingȱ
theȱ7ȱHACCPȱprinciplesȱgivingȱguidanceȱforȱtheȱapplicationȱofȱtheȱHACCPȱsystemȱ[4].ȱ
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Governmentsȱ acrossȱ theȱworldȱ areȱ increasinglyȱmandatingȱ theȱ useȱ ofȱHazardȱAnalysisȱ andȱ
CriticalȱControlȱPointsȱ(HACCP)ȱapproachesȱtoȱassuringȱfoodȱsafetyȱ[5].ȱButȱinȱTurkey,ȱthisȱconȬ
ceptȱhasȱnotȱbecomeȱlegallyȱcompulsoryȱyet.ȱȱ

TheȱMediterraneanȱregionȱisȱoneȱofȱimportanceȱinȱwhichȱproduction,ȱprocessingȱandȱtheȱsellingȱ
ofȱ foodȱ isȱappearingȱ intensively.ȱTheȱnumberȱofȱ theȱ firmsȱapplyingȱ theȱHACCPȱsystemȱ isȱ inȬ
creasingȱasȱaȱresultȱofȱbothȱproductivityȱwithȱquality,ȱsafetyȱandȱcustomerȱrequirements.ȱ

ThisȱstudyȱaimsȱtoȱdetermineȱtheȱproblemsȱwhichȱtheȱfirmsȱinȱtheȱMediterraneanȱregionȱfacedȱ
whenȱapplyingȱHACCP,ȱestimatingȱtheȱcostȱofȱtheȱHACCPȱimplementationȱinȱfirms,ȱdeterminȬ
ingȱ theȱ economicȱ advantageȱ ofȱHACCPȱ andȱ theȱ consciousȱ levelȱ ofȱ theȱ firmsȱ aboutȱHACCP.ȱ
Throughȱtheȱliteratureȱreview,ȱitȱwasȱobservedȱthatȱtheȱstudyȱconductedȱinȱorderȱtoȱdetermineȱ
theȱproblemsȱinȱtheȱfoodȱindustry,ȱregionȬwideȱwasȱtooȱinadequate.ȱThisȱisȱwhyȱthisȱstudyȱisȱaȱ
startingȱpointȱforȱbothȱtheȱcountryȱandȱregion.ȱ

2. Method 

2.1. Data collection and characteristics of sample 

Theȱmainȱmaterialȱ forȱ thisȱ studyȱ isȱ formedȱbyȱ theȱ informationȱobtainedȱ fromȱ theȱAgroȬfoodȱ
manufactureȱandȱserviceȱfirmsȱinȱtheȱMediterraneanȱRegion.ȱTheȱlistȱofȱtheseȱfirmsȱisȱobtainedȱ
fromȱtheȱchamberȱofȱcommerceȱ inȱtheȱprovincesȱ(AdanaȱandȱMersin)ȱinȱwhichȱtheseȱfirmsȱareȱ
intensivelyȱpresentedȱ inȱ theȱMediterraneanȱcoastȱofȱTurkey.ȱThisȱ listȱ isȱ classifiedȱ intoȱgroupsȱ
accordingȱtoȱtheȱsectors,ȱandȱfromȱthisȱlist,ȱanȱadequateȱsampleȱsizeȱrepresentingȱtheȱpopulationȱ
isȱ interviewed.ȱAsȱdeterminingȱ theȱ sampleȱ size,ȱ itȱ isȱ assumedȱ thatȱ theȱ personȱ surveyedȱ hasȱ
knowledgeȱofȱtheȱHACCP.ȱTheȱfirmsȱthatȱknowȱnothingȱaboutȱtheȱHACCPȱisȱleftȱoutȱofȱtheȱsurȬ
vey.ȱInȱthisȱcontext,ȱȱaȱnumberȱofȱ50ȱfoodȱfirmsȱareȱinterviewed,ȱandȱ10ȱofȱthemȱareȱregardedȱasȱ
notȱhavingȱanyȱinformationȱaboutȱtheȱHACCPȱsystem.ȱConsequently,ȱ40ȱnumbersȱofȱtheȱfirmsȱ
areȱsurveyed.ȱȱ

 Distributions of the sample which both apply and don�t apply HACCP with regard to 
sectors 

Applying HACCP Not applying HACCP The whole firms 
Sectors 

Num. (%) Num. (%) Num. (%) 

Catering 3 50.0 3 50.0 6 100.0 

Fat 2 50.0 2 50.0 4 100.0 

Cornstarch 2 66.7 1 33.3 3 100.0 

Fruit Juice 5 62.5 3 37.5 8 100.0 

Citrus Fruits Packing 2 66.7 1 33.3 3 100.0 

Cereals Packing 3 42.9 4 57.1 7 100.0 

Milk 1 33.3 2 66.7 3 100.0 

Others 1 16.7 5 83.3 6 100.0 

Total 19 47.5 21 52.5 40 100.0 

 

Inȱ thisȱ study,ȱ theȱ firmsȱ areȱ classifiedȱ intoȱ twoȱgroupsȱoneȱofȱwhichȱ implementsȱ theȱHACCPȱ
systemȱandȱtheȱotherȱdoesȱnot.ȱAllȱtheȱfirmsȱapplyingȱtheȱHACCPȱsystemȱandȱtheȱequalȱnumberȱ
ofȱfirmsȱnotȱapplyingȱHACCPȱinȱtheseȱprovinces,ȱareȱcontactedȱbyȱphone,ȱandȱnineteenȱofȱtheȱ
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firmsȱapplyingȱtheȱHACCPȱsystemȱandȱtwentyȬoneȱofȱtheȱonesȱnotȱapplyingȱacceptedȱtoȱbeȱinȬ
terviewed.ȱTheȱinformationȱaboutȱthemȱisȱobtainedȱbyȱusingȱtheȱfaceȬtoȬfaceȱinterviewȱmethod.ȱ
Besides,ȱfromȱtheȱconsultantȱagenciesȱofȱtheȱHACCPȱsystemȱinȱtheȱregion,ȱgeneralȱinformationȱ
aboutȱcertification,ȱtraining,ȱcounselingȱandȱtheȱfirms�ȱapplicationȱofȱtheȱHACCPȱsystemȱisȱobȬ
tained.ȱȱ

SampleȱsizeȱofȱthisȱstudyȱaccordingȱtoȱsectorsȱisȱgivenȱinȱTableȱ1:ȱfortyȱsevenȱpointȱfiveȱpercentȱȱ
(47.5%)ȱofȱtheȱfirmsȱinterviewedȱapplyȱHACCP,ȱandȱ52.5%ȱdoȱnot.ȱTheȱsampleȱsizeȱwasȱchosenȱ
withȱtheȱaimȱofȱbeingȱequallyȱdistributedȱamongȱsectors.ȱSomeȱofȱtheȱfirmsȱinȱtheȱsampleȱwereȱ
unableȱtoȱrespond,ȱsoȱthereȱareȱsomeȱabsencesȱinȱsectors.ȱ

Inȱ35ȱfirmsȱqualityȱcontrolȱmanagersȱwereȱinterviewed;ȱinȱ2ȱfirms,ȱmarketingȱmanagersȱandȱinȱ3ȱ
firms,ȱaccountants.ȱInȱtermsȱofȱtheȱlegalȱstatesȱofȱtheseȱfirms,ȱ42%ȱofȱthemȱareȱlimited,ȱ50ȱ%ȱareȱ
anonymous,ȱandȱtheȱrestȱconsistȱofȱvariousȱtypes.ȱTheȱfirmsȱinterviewedȱhaveȱbeenȱworkingȱinȱ
theȱfoodȱsectorȱforȱaȱrangeȱfromȱ3ȱtoȱ57ȱyears.ȱ

2.2. Survey design and data analysis 

Theȱdataȱobtainedȱfromȱtheȱfirmsȱbyȱquestionnaireȱ isȱevaluatedȱbyȱcalculatingȱmeans,ȱrelativeȱ
values,ȱandȱbyȱestablishingȱcrossȱtabulationȱbetweenȱtheȱvariables.ȱTheȱquestionnaireȱappliedȱtoȱ
theȱfirmsȱisȱformedȱwithȱthreeȱsectionsȱaccordingȱtoȱtheȱstudy�sȱaims.ȱInȱtheȱfirstȱsection,ȱthereȱ
areȱquestionsȱaboutȱtheȱgeneralȱbusinessȱcharacteristicsȱ(numberȱofȱemployees,ȱcapacityȱusageȱ
rate,ȱmanager�sȱ educationȱ andȱ experienceȱ etc).ȱ Inȱ theȱ secondȱ section,ȱ theȱquestionsȱ aimedȱ toȱ
determineȱtheȱconsciousȱlevelȱofȱbothȱtheȱmanagerȱandȱpersonnel.ȱAsȱforȱtheȱthirdȱsection,ȱtheȱ
questionsȱaimedȱtoȱdetermineȱtheȱfirms�ȱexpensesȱwhichȱoccurredȱasȱapplyingȱHACCPȱsystem.ȱ
Inȱadditionȱtoȱthis,ȱtheȱpurposeȱofȱtheȱquestionsȱwasȱtoȱdiscoverȱtheȱfirms�ȱadvantagesȱandȱdisȬ
advantagesȱoriginatingȱfromȱtheȱapplicationȱofȱHACCP.ȱȱ

Descriptiveȱstatisticsȱwereȱusedȱtoȱassessȱaȱpatternȱofȱresponsesȱtoȱtheȱinterviewȱitems,ȱandȱtheȱ
chiȬsquareȱtestȱandȱvarianceȱanalysisȱwereȱusedȱtoȱinvestigateȱdifferencesȱbetweenȱtheȱfirmsȱapȬ
plyingȱHACCPȱsystemȱandȱtheȱonesȱnotȱapplying.ȱInȱaddition,ȱtheȱfactorȱanalysisȱisȱusedȱtoȱdeȬ
termineȱwhatȱtheȱauthorizedȱpersonsȱperceiveȱfromȱtheȱHACCP.ȱTheȱappropriateȱfactorȱnumberȱ
isȱdeterminedȱbyȱtakingȱtheȱeigenvalue,ȱscreenȱtestȱandȱtheȱvarianceȱintoȱconsiderationȱandȱtheȱ
VarimaxȱRotationȱTechniqueȱisȱused.ȱ

3. Results 
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3.1. Characteristics of the firms 

Thirtyȱfiveȱpercentȱ(35%)ȱofȱtheȱfirmsȱincludedȱinȱtheȱsurveyȱhaveȱHACCPȱcertificate,ȱ65%ȱhaveȱ
ISOȱ(InternationalȱOrganizationȱforȱStandardization),ȱ5%ȱhaveȱBRCȱ(BritishȱRetailȱConsortium),ȱ
andȱ17.5%ȱhaveȱGMPȱ(GoodȱManufacturingȱPractices)ȱ(Figureȱ1).ȱInȱtheȱfruitȱ juiceȱandȱcerealsȱ
packingȱsectorsȱinȱtheȱregion,ȱapproximatelyȱ30%ȱofȱtheȱfirmsȱhaveȱtheȱISOȱdocument.ȱHACCPȱ
certificateȱisȱacquiringȱintensityȱinȱcateringȱandȱfruitȱjuiceȱsectorsȱ(Tableȱ2).ȱ

 Quality certificate situation of the firms according to their sectors 

ISO HACCP BRC & GMP 
Sectors Number 

Num. % Num. % Num. % 

Catering 6 4 15.4 3 21.4 1 11.11 

Fat 4 2 7.7 1 7.1 1 11.11 

Cornstarch 3 3 11.5 2 14.3 1 11.11 

Fruit Juice 8 6 23.1 4 28.6 3 33.33 

Citrus Fruits Packing 3 2 7.7 2 14.3 3 33.33 

Cereals Packing 7 7 26.9 1 7.1 - - 

Milk 3 1 3.8 - - -  

Others 6 1 3.8 1 7.1 - - 

Total 40 26 100.0 14 100.0 9 100.00 

 

 Descriptive statistics of the firms applying and not applying HACCP 

Variables 
Applying 
HACCP 

Not applying 
HACCP 

The whole 
firms 

Number of the firms 19 21 40 

Number of the permanent workers (average-person) 
101.06 * 
(105.12)a 

45.67* 
(43.78) 

71.23* 
(82.07) 

Number of the temporary workers (average-person) 
121.20 

(147.81) 
72.00 

(77.91) 
104.80 

(127.89) 

The capacity usage rate (%)  
81.31** 
(65.86) 

50.53** 
(23.45) 

64.82** 
(49.57) 

Average age of the managers (year) 
41.06 
(9.97) 

40.80 
(8.94) 

40.92 
(9.31) 

Average working time of the manager (year) 
9.06 

(7.45) 
8.95 

(8.50) 
9.00 

(7.91) 

Experience of the manager in the sector (average-
year) 

13.94 
(8.49) 

15.10 
(9.70) 

14.55 
(9.04) 

Number of the engineer related to quality control 
(average-person) 

8.61* 
(11.15) 

2.00* 
(2.15) 

5.13* 
(8.41) 

The activity of the firm in the sector (average-year) 
15.05 

(13.32) 
15.24 

(13.92) 
15.15 

(13.47) 

Laboratory possessing (%) 84.2** 57.1** 70.0** 

a    standard deviations  
*   significant at 5% confidence level.  
** significant at 10% confidence level. 
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SomeȱdescriptiveȱstatisticsȱofȱtheȱsampleȱareȱgivenȱinȱTableȱ3.ȱInȱtheȱconclusionȱofȱtheȱcompariȬ
sonȱmadeȱbetweenȱ theȱ firmsȱapplyingȱandȱnotȱapplyingȱHACCPȱ system,ȱ significantȱ relationȬ
shipsȱariseȱbetweenȱtheȱnumberȱofȱpermanentȱworkersȱandȱtheȱfirmsȱapplyingȱandȱnotȱapplyȬ
ing.ȱTheȱaverageȱnumberȱofȱtheȱpermanentȱworkersȱ inȱtheȱfirmsȱapplyingȱHACCPȱ isȱ101;ȱthisȱ
numberȱisȱnearlyȱhalfȱofȱtheȱonesȱnotȱapplyingȱthisȱsystemȱ(46%).ȱ ȱSimilarȱrelationȱisȱobservedȱ
forȱtheȱnumberȱofȱtemporaryȱworkers.ȱ

Uponȱcomparingȱtheȱfirms,ȱaccordingȱtoȱtheirȱcapacityȱusageȱrates;ȱitȱwasȱfoundȱthatȱtheȱcapacȬ
ityȱusageȱrateȱwasȱ81.31%ȱinȱtheȱfirmsȱapplyingȱHACCP.ȱThisȱrateȱwasȱ50.53%ȱinȱtheȱfirmsȱnotȱ
applyingȱHACCP,ȱandȱthisȱisȱsignificantȱatȱtheȱ5%ȱconfidenceȱlevel.ȱ

Theȱ averageȱ numberȱ ofȱ engineersȱ relatedȱ toȱ qualityȱ controlȱ workingȱ atȱ theȱ firmsȱ applyingȱ
HACCPȱ isȱ approximatelyȱ 9,ȱ whichȱ onlyȱ 2ȱ engineersȱ areȱ employedȱ inȱ firmsȱ notȱ applyingȱ
HACCP.ȱThisȱrelationshipȱisȱstatisticallyȱsignificant.ȱ

Averageȱagesȱofȱtheȱmanagersȱofȱtheȱfirmsȱisȱ41,ȱandȱtheirȱaverageȱworkingȱtimesȱinȱtheȱfirmsȱisȱ
9ȱyears.ȱExperienceȱinȱtheȱsectorȱisȱ14.5ȱyearsȱandȱactivityȱtimesȱofȱtheȱfirmsȱinȱtheȱsectorȱisȱapȬ
proximatelyȱ15ȱyears.ȱThereȱ isȱnoȱ importantȱ relationȱbetweenȱ theȱ firmsȱapplyingȱandȱnotȱapȬ
plyingȱHACCP.ȱFiftyȱsevenȱpointȱfiveȱpercentȱ(57.5ȱ%)ȱofȱtheȱfirmsȱsurveyedȱexport,ȱandȱ56.5%ȱ
ofȱthemȱapplyȱHACCP.ȱForȱtheȱfirmȱwhichȱdoȱnotȱexport,ȱthisȱrateȱisȱlessȱ(35.3%).ȱ

MoreȱthanȱhalfȱofȱtheȱfirmsȱapplyingȱHACCPȱemployȱmoreȱthanȱ51ȱpermanentȱworkers.ȱGenerȬ
allyȱmediumȱandȱ largeȱscaleȱ firmsȱapplyȱHACCP.ȱSeventyȱoneȱpercentȱ (71%)ȱofȱ theȱ firmsȱapȬ
plyingȱHACCPȱemployȱlessȱthanȱ50ȱpersons.ȱInȱotherȱwordsȱtheȱfirmsȱnotȱapplyingȱtheȱHACCPȱ
systemȱareȱmostlyȱcomposedȱofȱsmallȱscaleȱfirms.ȱȱ

Eightyȱfourȱpercentȱ(84ȱ%)ȱofȱtheȱfirmsȱapplyingȱHACCPȱhaveȱtheirȱownȱlaboratory,ȱasȱforȱtheȱ
firmsȱnotȱapplyingȱHACCP,ȱ57ȱ%ȱofȱ themȱhaveȱ laboratory.ȱByȱusingȱ crossȱ tabulation,ȱ thisȱ isȱ
foundȱtoȱbeȱsignificantȱatȱtheȱ10ȱ%ȱconfidenceȱlevel.ȱTheȱfirmsȱthatȱdoȱnotȱhaveȱtheȱlaboratoryȱ
mostlyȱhaveȱfoodȱproductsȱanalyzedȱatȱtheȱprivateȱlaboratory.ȱȱ

MoreȱthanȱhalfȱofȱtheȱfirmsȱsurveyedȱinȱtheȱregionȱmakeȱexportationȱtoȱtheȱEUȱcountries.ȱ66.6%ȱ
ofȱtheȱfirmsȱapplyingȱHACCPȱpreferȱEUȱcountriesȱtoȱmakeȱexportation,ȱandȱ44.4%ȱofȱtheȱfirmsȱ
notȱapplyingȱHACCPȱpreferȱMiddleȱEastȱcountriesȱ(Figureȱ2ȱandȱ3).ȱThisȱsituationȱisȱcausedȱbyȱ
theȱreasonȱthatȱtheȱEUȱcountriesȱpayȱattentionȱtoȱtheȱqualityȱcertificates,ȱimportingȱfoodȱprodȬ
ucts.ȱMiddleȱEastȱcountriesȱareȱnotȱstableȱmarketsȱcomparingȱtoȱEUȱcountries.ȱ
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Trainingȱ isȱ importantȱ inȱ raisingȱ industryȱawarenessȱaboutȱHACCPȱandȱensuringȱ thatȱ theȱpoȬ
tentialȱbenefitsȱofȱHACCPȱtoȱtheȱfoodȱ industry,ȱregulatoryȱauthoritiesȱandȱultimatelyȱtheȱconȬ
sumers,ȱ areȱ realizedȱ [6].ȱ Thereȱ areȱ statisticallyȱ significantȱ differencesȱ betweenȱ foodȱ safetyȱ
trainingȱandȱimplementationȱofȱHACCPȱ(Tableȱ4).ȱTheȱaverageȱnumberȱofȱtheȱpersonsȱtrainedȱ
onȱHACCPȱisȱaboutȱ36ȱperȱfirmȱapplyingȱHACCP,ȱandȱthisȱnumberȱisȱaboutȱ5ȱinȱtheȱfirmsȱnotȱ
applyingȱHACCP.ȱȱ

 Training of the personnel about hygiene and food safety (average number of persons). 

Training situation HACCP applying HACCP not applying All the firms 

On the job training  81.67 
(71.72) 

49.89 
(57.17) 

69.75 
(67.19) 

Food hygiene training 36.25* 
(47.07) 

4.63* 
(6.95) 

23.6* 
(39.41) 

HACCP training  41.25 
(54.91) 

21.17 
(48.42) 

35.77 
(52.87) 

Advanced diploma 3.8 
(4.85) 

1.46 
(1.66) 

2.48 
(3.54) 

*significant at 10% confidence level. 

Managersȱ areȱ responsibleȱ forȱ theȱmanufactureȱandȱ saleȱofȱ safeȱ foodȱproducts,ȱ asȱwellȱasȱ theȱ
provisionȱofȱsufficientȱfoodȱhandlerȱtrainingȱtoȱachieveȱthisȱaimȱ[7].ȱFiftyȬtwoȱpointȱsixȱpercentȱ
(52.6ȱ%)ȱofȱtheȱmanagersȱofȱtheȱfirmsȱapplyingȱHACCPȱareȱtrainedȱonȱHACCP.ȱForȱtheȱfirmsȱnotȱ
applyingȱHACCP,ȱmostȱofȱtheȱmanagersȱ(38.1ȱ%)ȱfindȱthemselvesȱwithȱinsufficientȱknowledgeȱ
aboutȱHACCPȱbutȱ theyȱ alsoȱ stateȱ toȱhaveȱnoȱ informationȱ aboutȱ thisȱ subject.ȱThisȱ relationȱ isȱ
foundȱstatisticallyȱsignificantȱatȱ1ȱ%ȱconfidenceȱlevelȱ(Tableȱ5).ȱ

 Food hygiene qualification levels of the managers (%) 

Qualification levels HACCP applying HACCP not applying All the firms 

None qualified 5.3 23.8 15.0 

None qualified but informed about subject 5.3 38.1 22.5 

On the job training 21.1 4.8 12.5 

Food hygiene training 0.0 9.5 5.0 

HACCP training 52.6 14.3 32.5 

Advanced training 15.8 9.5 12.5 

Total 100.0 100.0 100.0 

   * significant at10 % confidence level 

 Adequacy of the managers about food safety and hygiene 

Adequacy level HACCP applying HACCP not applying The whole firms 

Inadequate 22.2 43.8 32.4 

Undecided 0.0  12.5 5.9 

Adequate 77.8 43.8 61.8 

Total 100.0 100.0 100.0 

  *significant at 1% confidence level 

Tableȱ6ȱshowsȱthatȱ77.8%ȱofȱtheȱmanagersȱofȱtheȱfirmsȱapplyingȱHACCPȱfindȱthemselvesȱsuffiȬ
cientlyȱknowledgeableȱaboutȱtheȱfoodȱhygieneȱandȱsafety.ȱThereȱisȱnoȱsignificantȱdifferenceȱobȬ
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servedȱatȱ theȱ firmsȱnotȱapplyingȱHACCP.ȱSeventyȱnineȱpercentȱ (79%)ȱofȱ theȱmanagersȱofȱ theȱ
firmsȱapplyingȱHACCPȱpossessȱuniversity,ȱmasterȱorȱdoctorateȱeducation.ȱAtȱtheȱfirmsȱnotȱapȬ
plyingȱHACCP,ȱ thisȱ rateȱwasȱ foundȱ toȱbeȱ52.4%.ȱTheȱwholeȱmanagersȱofȱ theȱ firmsȱapplyingȱ
HACCPȱ areȱ atȱ leastȱ graduatedȱ fromȱ aȱhighȱ school.ȱTheȱmanagersȱ ofȱ theȱ firmsȱnotȱ applyingȱ
HACCPȱ areȱdeterminedȱ lessȱ educated.ȱAtȱ theȱ firmsȱ applyingȱHACCP,ȱmanagersȱ areȱmostlyȱ
(76.2%)ȱtheȱownerȱofȱtheȱfirms,ȱasȱforȱfirmsȱnotȱapplyingȱHACCP,ȱthisȱrateȱisȱless.ȱ

3.2. Consciousness level of respondents 

Uponȱ examiningȱ theȱ survey,ȱ itȱ wasȱ determinedȱ thatȱ 34%ȱ ofȱ theȱ firmsȱ surveyedȱ haveȱ theȱ
HACCPȱcertificateȱandȱapproximatelyȱ28%ȱdoȱnotȱhaveȱtheȱHACCPȱcertificateȱbutȱtheyȱconsiderȱ
applyingȱitȱinȱtheȱfuture,ȱandȱ20%ȱofȱtheȱfirmsȱsurveyedȱconsiderȱgainingȱtheȱHACCPȱcertificateȱ
(Figureȱ4).ȱMoreȱthanȱhalfȱofȱtheȱfirmsȱ inȱtheȱregionȱstateȱhavingȱheardȱaboutȱHACCPȱforȱtheȱ
firstȱtimeȱwhileȱtheyȱwereȱatȱtheȱuniversity.ȱThisȱsituationȱoccurredȱbecauseȱmostȱofȱtheȱresponȬ
dentsȱareȱqualityȱcontrolȱmanagersȱwhoȱhaveȱeducationȱaboutȱfoodȱhygieneȱ(Figureȱ5).ȱNinetyȱ
fiveȱpercentȱ(95ȱ%)ȱofȱtheȱfirmsȱ interviewedȱconsiderȱthatȱtheȱHACCPȱsystemȱ isȱnecessaryȱforȱ
theȱcompany.ȱAskingȱtheȱfirstȱconceptsȱrememberedȱbyȱtheȱHACCP,ȱ20%ȱofȱtheȱfirmsȱstateȱtheȱ
hygieneȱandȱpureness,ȱ18%ȱstateȱtheȱhazardȱanalysis,ȱandȱ14%ȱstateȱinspection,ȱcontrol,ȱandȱenȬ
rollmentȱ(Figureȱ6).ȱȱFromȱtheseȱresults,ȱitȱcanȱbeȱsaidȱthatȱtheȱfirmsȱinȱtheȱregionȱareȱawareȱofȱ
theȱissue.ȱ
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ToȱdetermineȱwhatȱtheȱfirmsȱperceiveȱfromȱtheȱHACCPȱsystem,ȱitȱwasȱdemandedȱfromȱthemȱtoȱ
gradeȱtheȱ21ȱjudgmentȱexpressionsȱbelow.ȱAfterwardsȱtheseȱvariablesȱwereȱevaluatedȱbyȱusingȱ
factorȱanalysis.ȱAccordingȱtoȱtheȱresultȱofȱtheȱBartlettȱtestȱstatistic,ȱitȱwasȱfoundȱthatȱtheȱfactorȱ
valuesȱ areȱ significantȱ atȱ theȱ 5%ȱ confidenceȱ level.ȱTheȱ appropriateȱ factorȱ numberȱwasȱdeterȬ
minedȱtoȱbeȱ7ȱinȱtheȱconditionȱthatȱtheȱeigenvalueȱcriterionȱisȱmoreȱthanȱ1.ȱTheseȱ7ȱfactorsȱexȬ
plainȱ69.2ȱ%ȱofȱtheȱvarianceȱ(Tableȱ7).ȱȱ

 The results of factor analysis 

Factors 
Variables 

1 2 3 4 5 6 7 
h2 

The product must be reliable .840             .781 

Food safety is more important than price .754             .748 

The customers� complaint must be regularly enrolled and 
evaluated 

.689             .759 

HACCP improves dependence of the customers .630             .735 

HACCP improves the performance of the firm .611             .739 

HACCP improves the confidence between the firm and the 
customer 

.531             .736 

HACCP system improves the business satisfaction on the job .527             .560 

HACCP is a means to evaluate the latest market opportunity   .877           .800 

HACCP system creates value-added for products   .701           .592 

HACCP means reliable food   .605           .638 

HACCP is a means to introduce the firm   .599           .669 

HACCP creates advantage against rival firms     .769         .773 

HACCP provides an international identity to the firm      .668         .677 

HACCP system is expensive       -.752       .863 

HACCP system is time consuming strategy       -.702       .573 

To gain HACCP skills, it is essential to participate actually in the  
development of the system 

        .882     .870 

High quality food is the first aim         .729     .761 

HACCP improves the relations between the upper and the lower  
managements 

          .800   .788 

HACCP arranges organizations within the firm.           .779   .791 

HACCP system should be applied to whole food firms               .846 .848 

For HACCP system application, government support is needed.             -.673 .766 

Eigenvalue 5.8 3.1 2.6 2.0 1.8 1.5 1.2 

Variance 22.4 11.8 9.8 7.8 7.0 5.8 4.6 

Cumulative variance 22.4 34.2 44.0 51.7 58.7 64.6 69.2  

 

Consequently,ȱtheȱdeterminedȱfactorsȱareȱassembledȱunderȱtheȱtitlesȱbelow.ȱTheseȱare:ȱ

1.ȱȱ Foodȱsafetyȱandȱcustomer�sȱsatisfactions:ȱThisȱfactorȱconsistsȱofȱfoodȱsafety,ȱreliability,ȱandȱgivȬ
ingȱpleasureȱtoȱtheȱcustomerȱandȱexplainsȱ22.4ȱ%ȱofȱtheȱvariance.ȱ

2.ȱȱ Marketȱpower:ȱThisȱfactorȱrefersȱtoȱtheȱopportunityȱtoȱexpandȱthroughȱtheȱnewȱmarketȱarea,ȱ
byȱprovidingȱaddedȱvalueȱtoȱtheȱproducts,ȱtoȱimproveȱitsȱmarketȱpowerȱandȱexplainsȱ11.8%ȱ
ofȱtheȱtotalȱvariance.ȱ

3.ȱȱ Competitionȱpower:ȱToȱprovideȱanȱabilityȱtoȱcompeteȱagainstȱrivalȱcompanies,ȱandȱtoȱcreateȱ
competitionȱbyȱacquiringȱanȱ internationalȱ identity.ȱThisȱ factorȱexplainsȱ9.8ȱ%ȱofȱ theȱ totalȱ
variance.ȱ

4.ȱȱ Systemȱ cost:ȱ Thisȱ factor,ȱ includingȱ theȱ fiscalȱ costsȱ broughtȱ byȱ theȱ systemȱ andȱ theȱ costsȱ
causedȱbyȱtheȱlossȱinȱtime,ȱexplainsȱ7.8%ȱofȱtheȱvariance.ȱȱ
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5.ȱȱ Participationȱandȱ theȱquality:ȱThisȱ factor,ȱ includingȱparticipatingȱ inȱ theȱsystemȱasȱ learning,ȱ
andȱtheȱpriorityȱofȱtheȱfirms�ȱqualityȱcompetence,ȱexplainsȱ7%ȱofȱtheȱtotalȱvariance.ȱȱ

6.ȱȱ Organization:ȱThisȱ factor,ȱ includingȱprovidingȱ organizationsȱ inȱ theȱ firmȱ andȱ theȱ relationȱ
betweenȱtheȱupperȱandȱtheȱlowerȱmanagement,ȱexplainsȱ5.8%ȱofȱtheȱtotalȱvariance.ȱȱ

7.ȱȱ Requirementȱofȱtheȱimplementation:ȱThisȱfactor,ȱincludingȱtheȱnecessityȱtoȱapplyȱtheȱHACCPȱ
systemȱandȱtheȱgovernmentȱsupport,ȱexplainsȱ4.6%ȱofȱtheȱtotalȱvariance.ȱ

3.3. Advantages and disadvantages of the HACCP system 

Someȱadvantagesȱcarriedȱbyȱ theȱHACCPȱsystemȱ toȱ theȱ foodȱ firmsȱareȱdepictedȱ inȱFigureȱ7ȱasȱ
theirȱpriorities.ȱAccordingȱtoȱthis,ȱtheȱadvantageȱstatedȱbyȱtheȱfirmsȱisȱtoȱprovideȱaȱreliableȱproȬ
ductionȱprocessȱ forȱhumanȱhealth.ȱNinetyȱ twoȱpercentȱ (92%)ȱofȱ theȱ firmsȱstateȱ thatȱ theyȱdefiȬ
nitelyȱagreeȱonȱthisȱopinion.ȱTwentyȱthreeȱpercentȱ(23%)ȱofȱtheȱfirmsȱareȱlocatedȱatȱtheȱbottomȱ
line,ȱexpressingȱtoȱagreeȱonȱthisȱopinionȱthatȱtheȱHACCPȱsystemȱreducesȱtheȱapplicationȱcosts.ȱ
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 Advantages provided by the HACCP system to the business 
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 Disadvantages of HACCP system 

Someȱdisadvantagesȱcausedȱbyȱ theȱHACCPȱareȱgivenȱ inȱFigureȱ8ȱasȱ theirȱpriorities.ȱApproxiȬ
matelyȱ45%ȱofȱ theȱ firmsȱ stateȱ thatȱ theȱmostȱ importantȱdisadvantageȱ isȱ thatȱ theȱnonȬqualifiedȱ
personnelȱdoȱnotȱapplyȱtheȱHACCPȱsystemȱcorrectly.ȱThisȱratioȱisȱfollowedȱbyȱtheȱopinionȱwithȱ
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34ȱ%ȱputtingȱforwardȱthatȱtheȱapplicationȱofȱtheȱsystemȱproducesȱadditionalȱcosts.ȱGenerallyȱanȱ
importantȱmajorityȱofȱ theȱ firmsȱ considerȱ thatȱ thereȱ isȱnotȱanyȱ importantȱdisadvantageȱofȱ theȱ
HACCPȱsystem.ȱ

3.4. Implementation of the firms not applying HACCP system 

Itȱisȱdeterminedȱthatȱ53%ȱofȱtheȱfirmsȱinterviewedȱdoȱnotȱapplyȱtheȱHACCPȱsystem.ȱSixtyȱfiveȱ
percentȱ (65%)ȱofȱ theȱ firmsȱnotȱapplyingȱHACCPȱ inȱ theȱ regionȱ stateȱhavingȱattemptedȱ toȱuseȱ
HACCP,ȱ35%ȱofȱthemȱstateȱnotȱhavingȱattemptedȱtoȱuseȱHACCPȱsystem.ȱTheȱimportantȱreasonsȱ
whyȱtheseȱfirmsȱdoȱnotȱapplyȱHACCPȱare,ȱdueȱtoȱtheȱlackȱofȱcustomerȱrequirementȱforȱthisȱcerȬ
tificateȱ(33%),ȱinadequateȱfoodȱhandlersȱ(22.22%),ȱhighȱcostȱofȱtheȱsystemȱ(22.22%),ȱincompetentȱ
knowledgeȱ aboutȱ theȱ subjectȱ (11.11%)ȱ andȱ insufficientȱ facilitiesȱ andȱ infrastructureȱ (11.11%).ȱ
Twentyȱthreeȱpercentȱ(23%)ȱofȱtheȱfirmsȱhavingȱmadeȱattemptsȱaboutȱtheȱHACCPȱstateȱtoȱconȬ
tinueȱtheirȱapplication.ȱSeventyȱsevenȱpercentȱ(77%)ȱofȱthemȱstateȱtoȱhaveȱpostponedȱtheȱactiviȬ
tiesȱbyȱplanningȱtoȱcontinueȱlater.ȱTheȱreasonsȱwhyȱtheȱfirmsȱhadȱpostponedȱtheȱHACCPȱsysȬ
temȱareȱtheȱhighȱcostȱofȱtheȱsystemȱ(35.71%),ȱinadequateȱknowledgeȱaboutȱtheȱsubjectȱ(28.57%),ȱ
inadequateȱfoodȱhandlersȱ(21.43%)ȱandȱtheȱorganizationalȱproblemsȱinȱtheȱmanagementȱofȱtheȱ
firmȱ (14.29%).ȱ Besides,ȱ someȱ ofȱ theȱ firmsȱ expressedȱ thatȱ theyȱ haveȱ postponedȱ applyingȱ theȱ
HACCPȱsystemȱbecauseȱofȱtheȱfactȱthatȱtheyȱareȱwaitingȱtoȱestablishȱISOȱatȱtheirȱfirms.ȱTheyȱareȱ
onlyȱjustȱatȱtheȱbeginningȱperiodȱandȱthereȱisȱnoȱlegalȱobligation.ȱ

35,71

28,57

21,43

14,29

0 5 10 15 20 25 30 35 40

High HACCP expenses

Insufficient information

None qualified workers

Insufficient management organization

Responses (%)

 
 The reasons why the firms postpone implementing the HACCP system 

3.5. Implementation of the firms applying HACCP system 

Asȱ forȱ theȱ implantationȱofȱtheȱ firmsȱapplyingȱHACCPȱsystem,ȱ47%ȱofȱ theȱ firmsȱ includedȱ intoȱ
theȱsampleȱstateȱtoȱapplyȱHACCPȱatȱpresent.ȱSeventyȱoneȱpercentȱ(71%)ȱofȱtheȱfirmsȱapplyingȱ
HACCPȱ checkȬupȱ onȱ theirȱ employeesȱ everyȱ 6ȱ months.ȱ Theȱ remainingȱ firmsȱ doȱ soȱ everyȱ 3ȱ
months.ȱFortyȬfiveȱpercentȱ(45ȱ%)ȱofȱtheȱfirmsȱapplyingȱtheȱHACCPȱsystemȱassembleȱaȱHACCPȱ
teamȱtoȱachieveȱthisȱaim.ȱȱ

Anȱ importantȱmajorityȱ (65ȱ%)ȱofȱ theȱ firmsȱapplyingȱHACCPȱgetȱsupportȱ fromȱ theȱconsultantȱ
companiesȱ (Figureȱ 10).ȱHalfȱ ofȱ themȱ preferȱdomesticȱ companies,ȱ andȱ theȱ restȱpreferȱ foreignȱ
companies.ȱTheȱreasonsȱwhyȱtheȱfirmsȱpreferȱforeignȱcompaniesȱare;ȱthatȱtheseȱcompaniesȱareȱ
moreȱqualified,ȱaccreditȱorganizations,ȱandȱtheȱnameȱofȱtheȱforeignȱcompaniesȱmayȱsupportȱtheȱ
firmsȱtoȱexportȱmoreȱeasily.ȱTheȱreasonsȱwhyȱtheȱfirmsȱpreferȱdomesticȱcompaniesȱare;ȱthatȱtheȱ
firmsȱcanȱcontactȱeachȱofȱthemȱwithoutȱfacingȱdifficulties,ȱandȱtheȱfirmsȱcanȱensureȱthatȱtheȱdoȬ
mesticȱ firmsȱ areȱ alsoȱwellȱqualified.ȱAskingȱ ifȱ theyȱ areȱpleasedȱwithȱ theȱ companiesȱ theyȱ areȱ
workingȱwith,ȱ27.8ȱ%ȱofȱtheȱfirmsȱexpressedȱthatȱtheyȱwereȱnotȱpleased,ȱandȱ50ȱ%ȱofȱtheȱfirmsȱ
statedȱthatȱtheyȱwere.(Figureȱ11).ȱ
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ThereȱisȱnoȱTurkishȱaccreditedȱinstitutionȱtoȱofferȱHACCPȱcertificateȱatȱpresent.ȱTheȱconsultantȱ
companiesȱcanȱonlyȱofferȱeducationalȱandȱconsultancyȱservice.ȱTheȱ firmsȱcanȱonlyȱobtainȱ thisȱ
certificateȱthroughȱtheȱagentȱofȱtheȱforeignȱaccreditedȱcompaniesȱ[8].ȱ
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TheȱfoodȱfirmsȱapplyingȱHACCPȱinȱtheȱregionȱfindȱthemselvesȱadequateȱaboutȱtheȱHACCPȱapȬ
plicationsȱasȱgivenȱTableȱ8.ȱTheseȱratiosȱonlyȱdecreaseȱfromȱtheȱviewȱofȱfoodȱproductsȱgainedȱ
fromȱtheȱproviders,ȱandȱofȱtheirȱcontent�sȱqualityȱandȱtheȱreturningȱofȱtheȱpackageȱafterȱusing.ȱȱȱ

Askingȱ toȱ theȱ firmsȱapplyingȱHACCPȱ inȱ theȱ regionȱwhatȱ theȱ featuresȱ theyȱdemandȱ fromȱ theȱ
providersȱare;ȱtheȱfeaturesȱstatedȱbyȱtheȱfirmsȱareȱshownȱatȱtheȱFigureȱ12ȱaccordingȱtoȱthat,ȱtheȱ
documentȱrelatedȱ toȱ foodȱsafetyȱandȱqualityȱ (33.34%),ȱproductionȱsuitableȱ toȱ theȱqualityȱstanȬ
dardȱ(33.34%),ȱandȱtoȱdeliverȱtheȱproductsȱjustȱinȱtimeȱ(11.11%)ȱareȱtheȱexpressionȱstatedȱmostly.ȱ

 Adequacy level of the application of HACCP system 

HACCP Applications 
Very 

Sufficient 
sufficient Moderate Insufficient 

Extremely 
insufficient 

Total 

To inspect the quality and 
safety of the food products 
taken by providers 

30.0 10.0 0.0 0.0 100.0 

To make periodic medical 
check-up of the workers 

75.0 25.0 0.0 0.0 0.0 100.0 

To inspect the critical control 
points regularly as their 
potential hazards 

50.0 40.0 10.0 0.0 0.0 100.0 

To enroll quality control 
regularly 

75.0 20.0 5.0 0.0 0.0 100.0 

Storing system 60.0 35.0 5.0 0.0 0.0 100.0 

Cleanness of the work place 65.0 30.0 5.0 0.0 0.0 100.0 

The enrollment of the 
customers� complaint 

70.0 20.0 10.0 0.0 0.0 100.0 

Training of workers 45.0 40.0 15.0 0.0 0.0 100.0 

Adequacy of laboratory  55.0 25.0 10.0 5.0 5.0 100.0 

Adequacy of the insect control  55.0 40.0 5.0 0.0 0.0 100.0 

Maintenance and repairing 50.0 45.0 5.0 0.0 0.0 100.0 

Packaging 55.0 35.0 10.0 0.0 0.0 100.0 

Recycling of the packing 14.3 42.9 28.6 0.0 14.3 100.0 

Filtration   47.1 29.4 5.9 5.9 11.8 100.0 
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 Required features of the providers for HACCP 

Theȱfactorsȱwhichȱareȱimportant,ȱwhenȱdecidingȱwhetherȱorȱnotȱtoȱapplyȱtheȱHACCPȱsystemȱareȱ
shownȱ inȱFigureȱ13ȱaccordingȱ toȱwhere,ȱhealth,ȱ safetyȱ andȱ theȱqualityȱproductionȱ (40%),ȱ theȱ
desireȱofȱtheȱmanagementȱofȱtheȱfirmȱtoȱachieveȱaimsȱsuchȱas,ȱsuperiorityȱ(22.5%)ȱandȱcustomerȱ
requirementsȱbeingȱmetȱ(15%)ȱandȱlegalȱobligationȱinȱEU.ȱȱ
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 Effective factors for deciding whether or not to apply HACCP system 

TheȱanswerȱofȱtheȱopenȬendedȱquestionsȱaskedȱaboutȱtheȱbenefitsȱprovidedȱbyȱHACCPȱconsistsȱ
ofȱ theȱ firstȱ threeȱ responsesȱwhichȱ formȱmoreȱ thanȱhalfȱofȱ theȱ totalȱ responses.ȱTheseȱareȱ foodȱ
safety,ȱcompetitiveȱadvantageȱandȱfirmȱimage.ȱAfterwards,ȱtheseȱthreeȱresponsesȱareȱfollowedȱ
byȱ consciousȱpersonnel,ȱqualityȱ standard,ȱaȱmoreȱmodernȱworkȱplace,ȱ costȱ reductionȱ (Figureȱ
14).ȱ
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 Benefits provided by HACCP to the firms 

AskingȱtheȱfirmsȱwhatȱtheȱdifficultiesȱtheyȱareȱconfrontedȱwithȱasȱestablishingȱHACCPȱsystem,ȱ
theȱdeficiencyȱinȱtrainingȱwasȱfoundȱtoȱbeȱtheȱmostȱ importantȱproblemsȱ(37.63%).ȱAfterwards,ȱ
theȱproblemsȱ relatedȱ toȱcostsȱ (29.62%),ȱandȱ theȱproblemsȱ facedȱbeingȱnotȱ familiarȱ toȱHACCPȱ
systemȱcanȱbeȱrangedȱ(Figureȱ15)ȱ
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 The problems faced at the establishment period 

Theȱ mainȱ problemȱ facedȱ whenȱ applyingȱ theȱ HACCPȱ systemȱ isȱ theȱ deficiencyȱ ofȱ trainingȱ
(28.57%),ȱasȱtheȱfirstȱstatedȱproblemȱfacedȱatȱtheȱestablishmentȱperiod.ȱThisȱratioȱisȱfollowedȱby,ȱ
theȱincreasedȱnumbersȱofȱenrollmentsȱtoȱbeȱrecordedȱ(14.29%),ȱdifficultiesȱinȱtheȱadaptationȱofȱ
theȱsystemȱ(14.29%),ȱandȱprovisionȱofȱrawȱmaterialsȱ(Figureȱ16).ȱ
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 The problems faced during application 

Lastly,ȱnearlyȱhalfȱofȱ theseȱ firmsȱ stateȱ thatȱ theȱHACCPȱ systemȱ shouldȱbeȱappliedȱ inȱallȱ foodȱ
companies.ȱ Itȱ isȱobservedȱ thatȱmanyȱcertifiedȱ firmsȱareȱconsideredȱequalȱ toȱ thoseȱactuallyȱapȬ
plyingȱ theȱHACCPȱsystem.ȱ ȱForȱ thisȱreason,ȱ inspectionsȱshouldȱbeȱundertakenȱmoreȱcarefullyȱ
andȱtheȱcertificateȱshouldȱbeȱgivenȱtoȱtheȱfirmsȱwhichȱareȱtrulyȱapplyingȱtheȱsystem.ȱDuringȱtheȱ
processȱofȱtheȱestablishmentȱofȱHACCP,ȱtheȱfoodsȱshouldȱbeȱproducedȱreliablyȱandȱtheȱpossibleȱ
hazardsȱtoȱtheȱhumanȱhealthȱshouldȱbeȱdeterminedȱcorrectly.ȱAllȱrisksȱofȱtheȱfoodȱproductionȱ
processȱshouldȱbeȱfilledȱwithȱawareness,ȱandȱtheȱcontinuityȱofȱtheȱHACCPȱapplicationsȱshouldȱ
beȱprovided.ȱBesides,ȱtheȱfirmsȱsuggestȱthatȱtheȱtrainingȱofȱtheȱsystemsȱlikeȱISO,ȱHACCPȱisȱalsoȱ
givenȱbyȱtheȱuniversities.ȱBesides,ȱconsumersȱshouldȱfirstlyȱbeȱmadeȱconsciousȱaboutȱtheȱfoodȱ
hygieneȱ andȱquality.ȱSelectingȱ theȱofficialȱ inspectors,ȱ theȱpersonsȱhavingȱknowledgeȱ andȱ exȬ
perienceȱ aboutȱ thisȱ issueȱ shouldȱ beȱ especiallyȱ chosen.ȱ Establishingȱ theȱHACCPȱ systemȱ imȬ
provesȱtheȱcompetitionȱpowerȱofȱtheȱfirmsȱbothȱinȱnationalȱandȱinternationalȱmarkets.ȱ

3.5. The costs of HACCP implementation  

TheȱexpectanciesȱofȱtheȱfirmsȱifȱthereȱareȱbenefitsȱbroughtȱbyȱtheȱHACCPȱandȱtheȱpriceȱincreaseȱ
ofȱ theȱproductsȱareȱ shownȱatȱ theȱFigureȱ17.ȱAccordingȱ toȱ thatȱ theȱ firmsȱmostlyȱconsiderȱ thatȱ
thereȱareȱbenefits.ȱTheȱfirmsȱconsideringȱthatȱthereȱareȱ increasesȱcausedȱbyȱtheȱHACCPȱtoȱtheȱ
priceȱofȱtheȱproductsȱexpectȱaȱ20.23%ȱincreaseȱrateȱoverȱtheȱcurrentȱpricesȱofȱtheirȱproducts.ȱ
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 HACCP�s effects on the value of the products and benefits to the firm. 

DetailedȱinformationȱaboutȱHACCPȱimplementationȱexpensesȱareȱobtainedȱfromȱ14ȱofȱ19ȱfirmsȱ
applyingȱHACCP.ȱTableȱ9,ȱ indicatesȱ theȱexpensesȱofȱ theȱHACCPȱapplicationȱaccordingȱ toȱ theȱ
costȱcategories.ȱTheȱexpenseȱoriginatedȱ fromȱbuilding,ȱgroundȱandȱplanningȱofȱ theȱsurroundȬ
ingsȱisȱtheȱbiggestȱcostȱcategoriesȱwithȱaȱratioȱofȱ42ȱ%.ȱThisȱisȱfollowedȱbyȱtheȱexpenseȱofȱcaliȬ
bration,ȱ repairingȬmaintenanceȱ (21%),ȱ hygieneȱ andȱ sanitation,ȱ insectȱ controlȱ andȱ personnelȱ
training.ȱ

 The average expenses of the HACCP applications 

Cost categories Average expenditure (�) % 

Building, ground and the planning of the surrounding 12.176 42.17 

Hygiene and  sanitation 5.162 17.88 

Insect control 3.400 11.78 

Personnel training 2.057 7.13 

Calibration, maintenance and repairing 6.076 21.05 

Total 28.871 100.00 

 

Examiningȱ theȱ costsȱofȱ theȱHACCPȱapplicationȱaccordingȱ toȱ theȱ sectorsȱ itȱwasȱobservedȱ thatȱȱ
building,ȱgroundȱ andȱplanningȱofȱ theȱ surroundingȱ areȱ theȱbiggestȱ expendituresȱ inȱ theȱ cornȬ
starch,ȱ cerealȱ packaging,ȱ fat,ȱ fruitȱ juice,ȱ cateringȱ andȱ theȱ othersȱ sectorsȱ (candy,ȱ driedȱ nuts,ȱ
poultry).ȱCalibration,ȱmaintenanceȱandȱrepairȱareȱtheȱmostȱimportantȱexpendituresȱinȱtheȱcitrusȱ
packingȱandȱfatȱindustry.ȱȱ

 The expenses of the HACCP application according to firm scale (�) 

Cost categories 
Small size  

(1-50 persons) 
% 

Medium size  
(51-150 persons) 

% 
Large size  

(151 persons +) 
% 

Building, ground and the 
planning of the 
surrounding 

9.733 53 12.117 49 36.667 40 

Hygiene and  sanitation 2.056 11 4.987 20 17.500 19 

Insect control 3.667 20 2.600 10 5.000 5 

Personnel training 1.611 9 2.356 9 2.500 3 

Calibration, maintenance 
and repairing 

1.411 8 2.767 11 30.000 33 

Total 18.478 100 24.826 100 91.667 100 
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Analyzingȱtheȱcostsȱaccordingȱtoȱtheȱsizeȱofȱtheȱfirms,ȱbuilding,ȱgroundȱandȱplanningȱofȱtheȱsurȬ
roundingsȱareȱfoundȱtoȱbeȱtheȱmostȱimportantȱexpendituresȱcausedȱbyȱtheȱHACCPȱapplicationsȱ
inȱtheȱsmall,ȱmediumȱandȱlargeȱscaledȱfirms.ȱSecondly,ȱimportantȱcostȱcategoriesȱareȱtheȱinsectȱ
controlȱinȱtheȱsmallȱscaleȱfirms,ȱhygiene,ȱandȱsanitationȱinȱtheȱmediumȱscaledȱfirmsȱandȱcalibraȬ
tion,ȱmaintenanceȱandȱrepairȱinȱtheȱlargeȱscaledȱfirms.ȱTheȱtrainingȱexpendituresȱonȱtheȱpersonȬ
nelȱtoȱlearnȱtheȱHACCPȱsystemȱhasȱtheȱleastȱimportantȱshareȱinȱtheȱentireȱ(Tableȱ10).ȱȱ

Accordingȱtoȱtheȱinformationȱobtainȱfromȱtheȱconsultancyȱcompaniesȱinȱtheȱregion;ȱtheȱpriceȱofȱ
certificationȱforȱtheȱHACCPȱsystemȱisȱapproximatelyȱ4537.5ȱ�ȱforȱtheȱsmallȱscaledȱfirms,ȱ5100ȱ�ȱ
forȱtheȱmediumȱscaled,ȱ6825ȱ�ȱforȱtheȱlargeȱscaledȱfirms.ȱTheseȱamountsȱincludeȱtheȱthreeȱyears�ȱ
process.ȱ Theȱ HACCPȱ certificateȱ isȱ renovatedȱ oneȱ timeȱ forȱ everyȱ threeȱ years.ȱ Theȱ priceȱ deȬ
mandedȱbyȱtheȱconsultancyȱcompaniesȱforȱtwoȱdays�ȱtrainingȱofȱaȱgroupȱconsistȱofȱ20ȱpersonsȱisȱ
approximatelyȱ1300ȱ�ȱandȱtheȱaverageȱpriceȱofȱconsultationȱisȱ3875ȱ�ȱ(Tableȱ11).ȱ

 The prices of HACCP certification, HACCP training and consultancy (�) 

Firm�s size, training, consultancy Minimum Maximum Average price 

Small-size (1-50 persons) 4275 4800 4537.5 

Average-size (51-150 persons) 4800 5400 5100 

Large-size (150 persons +) 5850 7800 6825 

HACCP training (2 days) 1000 1600 1300 

Consultancy 3500 4250 3875 

 

Accordingȱtoȱtheseȱdata,ȱtheȱcostȱofȱcertification,ȱtrainingȱandȱconsultancyȱisȱaȱminimumȱofȱ9713ȱ
�ȱ forȱsmallȱscaledȱ firms,ȱ10275ȱ�ȱ forȱmediumȱ scaledȱ firmsȱandȱ12000ȱ�ȱ forȱ largeȱscaledȱ firms.ȱ
Comparingȱ theseȱdataȱwithȱ theȱ resultȱofȱ theȱ survey;ȱdifferencesȱofȱ8765ȱ�ȱ inȱ theȱ smallȱscaledȱ
firmsȱwereȱfoundȱwhileȱtheseȱwereȱ14551ȱ�ȱinȱtheȱmediumȱscaledȱfirmsȱandȱ79667ȱ�ȱforȱtheȱlargeȱ
scaledȱfirms.ȱTheȱminimumȱaverageȱexpensesȱofȱcertification,ȱtrainingȱandȱconsultancyȱchange,ȱ
butȱ theȱaddedȱcost,ȱestablishmentȱandȱapplicationȱofȱHACCPȱchangeȱ inȱaȱbiggerȱvarianceȱacȬ
cordingȱtoȱfirmȱsize.ȱResultsȱindicateȱthatȱtheȱessentialȱHACCPȱexpensesȱwhichȱareȱcertification,ȱ
trainingȱandȱconsultancyȱareȱquietlyȱhigherȱforȱsmallȱfirms.ȱ

Onȱ theȱotherȱhand,ȱ theȱ firmsȱnotȱapplyingȱHACCPȱbutȱconsiderȱapplyingȱ inȱ theȱ future,ȱstateȱ
thatȱtheyȱareȱwillingȱtoȱpayȱapproximatelyȱ19139ȱ�ȱfromȱtheirȱbudgetȱtoȱestablishȱHACCP.ȱ

4. Conclusions and Suggestions 

Nowadays,ȱ traditionalȱqualityȱcontrolȱmethodsȱusedȱ inȱ theȱ foodȱ industryȱsectorȱareȱbeingȱ reȬ
placedȱwithȱtheȱHACCPȱfoodȱsafetyȱsystems.ȱHACCPȱhasȱbeenȱtestedȱandȱendorsedȱbyȱtheȱnaȬ
tionalȱandȱinternationalȱregulatoryȱagenciesȱandȱfoodȱindustryȱasȱanȱeffectiveȱmeansȱtoȱprevenȬ
tionȱofȱfoodȬborneȱdiseasesȱ[9].ȱInȱtheȱMediterraneanȱRegion,ȱproduction,ȱprocessingȱandȱsellingȱ
ofȱ theȱ foodȱproductsȱareȱmadeȱ intensively.ȱ ȱTheȱdeterminingȱofȱtheȱproblemsȱoccurringȱwhenȱ
applyingȱtheȱHACCPȱsystem,ȱtheȱexaminingȱofȱtheȱHACCPȱexpensesȱofȱtheȱfirms,ȱandȱtheȱdeȬ
terminingȱtheȱconsciousȱlevelȱofȱHACCPȱsystemȱareȱimportantȱfromȱtheȱaspectȱofȱtheȱeffectiveȬ
nessȱofȱtheȱpoliticsȱpracticedȱonȱthisȱissueȱinȱthisȱregion.ȱDueȱtoȱtheȱfindingsȱofȱthisȱstudy,ȱtheȱ
followingȱproceduresȱareȱrecommendedȱforȱHACCPȱapplication.ȱ
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TheȱimportantȱpartȱofȱtheȱfirmsȱinȱtheȱregionȱisȱplanningȱtoȱapplyȱtheȱHACCPȱsystem.ȱHowever,ȱ
thereȱareȱmanyȱfirmsȱnotȱhavingȱanyȱknowledgeȱaboutȱtheȱtopics.ȱForȱthisȱreason;ȱestablishmentȱ
ofȱthisȱsystemȱshouldȱbeȱobligatoryȱatȱonce.ȱȱ

Inȱ theȱ region,ȱ theȱHACCPȱsystemȱ isȱgenerallyȱappliedȱ inȱ theȱmediumȱandȱ largeȱscaledȱ firms,ȱȱ
especiallyȱforȱtheȱapplicationȱrateȱincreaseȱinȱtheȱcornstarch,ȱcitrusȱfruitȱpackingȱandȱfruitȱjuiceȱ
sectors.ȱCapacityȱusageȱrateȱandȱtheȱnumberȱofȱengineersȱrelatedȱtoȱqualityȱcontrolȱinȱtheȱfirmsȱ
applyingȱHACCPȱareȱhigherȱthanȱtheȱfirmsȱnotȱapplying.ȱGovernmentȱshouldȱmakeȱ itȱobligaȬ
toryȱforȱtheȱfirmsȱtoȱemployȱqualifiedȱpersonnelȱforȱfoodȱqualityȱandȱsafety.ȱȱ

TheȱfirmsȱapplyingȱHACCPȱinȱgeneralȱexportȱtoȱtheȱEUȱcountries.ȱAsȱforȱtheȱfirmsȱnotȱapplyingȱ
HACCP,ȱtheyȱexportȱtoȱtheȱMiddleȱEast.ȱBecauseȱEUȱmarketȱisȱmoreȱstableȱinȱcomparisonȱtoȱtheȱ
others,ȱtheȱfirmsȱapplyingȱHACCPȱhaveȱaȱmoreȱguaranteedȱexport.ȱȱ

InȱtheȱfirmsȱapplyingȱHACCP,ȱtheȱmanagersȱareȱnotȱgenerallyȱtheȱownersȱofȱtheȱfirm.ȱThisȱindiȬ
catesȱthatȱtheseȱfirmsȱhaveȱbetterȱorganizationalȱstructureȱinȱcomparisonȱtoȱothers.ȱ

Theȱ firmsȱ perceiveȱ theȱHACCPȱ systemȱ firstlyȱ asȱ saferȱ foodȱ andȱ customerȱ satisfaction,ȱ afterȬ
wardsȱasȱaȱfactorȱprovidingȱcompetingȱpowerȱinȱtheȱdomesticȱandȱinternationalȱmarkets.ȱFromȱ
theȱotherȱaspect,ȱthisȱsystemȱisȱperceivedȱasȱcostlyȱbecauseȱitȱtakesȱtimeȱandȱrequiresȱadditionalȱ
expenditure.ȱBesides,ȱtheȱsystemȱalsoȱisȱperceivedȱasȱaȱregulatorȱofȱtheȱorganizationsȱinȱtheȱfirm.ȱ
Firstȱofȱall,ȱconsciousnessȱofȱfoodȱsafetyȱshouldȱbeȱformedȱinȱtheȱconsumers�ȱmind.ȱConsumers�ȱ
demandȱforȱqualityȱandȱsafetyȱfoodȱmayȱbeȱaȱreasonȱobligesȱtheȱfirmsȱmakeȱinvestmentsȱonȱthisȱ
issue.ȱȱ

TheȱqualificationȱlevelȱofȱtheȱpersonnelȱaboutȱfoodȱhygieneȱandȱsafetyȱisȱhigherȱinȱtheȱfirmsȱapȬ
plyingȱHACCPȱproportionallyȱtoȱtheȱfirmsȱnotȱapplying.ȱFoodȱsafetyȱandȱhygieneȱareȱregardedȱ
asȱtheȱmostȱimportantȱadvantage.ȱTheȱdisadvantageȱofȱtheȱfirmsȱasȱapplyingȱHACCPȱsystemȱisȱ
causedȱbyȱtheȱunqualifiedȱpersonnelȱwhoȱcannotȱcorrectlyȱapplyȱtheȱprinciplesȱofȱtheȱHACCP.ȱ
Atȱ theȱsameȱ time,ȱ theȱmostȱ importantȱproblemȱ forȱapplyingȱ theȱHACCPȱprogramȱ isȱ theȱdefiȬ
ciencyȱofȱ trainingȱofȱpersonnel.ȱThisȱ trainingȱshouldȱbeȱpracticalȱandȱshouldȱ facilitateȱ theȱdeȬ
terminingȱofȱtheȱCCPȱhazard.ȱTrainingȱshouldȱbeȱreinforcedȱwithȱtheȱpictures,ȱfiguresȱandȱotherȱ
typesȱofȱvisualȱmaterial.ȱȱ

TheȱotherȱmostȱimportantȱreasonȱwhyȱfirmsȱdoȱnotȱapplyȱHACCPȱisȱtheȱcostȱofȱtheȱsystem.ȱTheȱ
mostȱ importantȱcostȱcategoryȱ isȱtheȱbuilding,ȱgroundȱandȱrearrangementȱofȱtheȱsurroundings.ȱ
Thisȱ costȱ isȱ originatedȱ becauseȱ theȱHACCPȱ systemȱmayȱ requireȱ rearrangement.ȱ Theȱ costȱ ofȱ
building,ȱ ground,ȱ andȱ calibration,ȱ repairingȱ andȱ maintenance,ȱ hygieneȱ andȱ sanitationȱ mayȱ
changeȱaccordingȱtoȱtheȱscaleȱofȱtheȱfirm;ȱtheȱcostȱofȱtheȱinsectȱcontrolȱandȱtrainingȱofȱtheȱperȬ
sonnelȱdoȱnotȱchange,ȱrespectively.ȱOnȱtheȱotherȱhand,ȱcertificationȱhasȱanȱ importantȱshareȱ inȱ
theȱ HACCPȱ expensesȱ especiallyȱ forȱ smallȱ firms.ȱ Nganjeȱ etȱ al.ȱ (1999)ȱ foundȱ thatȱ althoughȱ
HACCPȱexpensesȱareȱhigherȱforȱsmallȱfirms,ȱtheseȱfirmsȱareȱmoreȱprofitableȱwithȱHACCPȱsysȬ
temsȱ[10].ȱMazoccoȱ(1996)ȱproposedȱthatȱHACCPȱcanȱserveȱasȱanȱeffectiveȱqualityȱmanagementȱ
toolȱinȱprovidingȱcostȱcuttingȱincentivesȱofȱotherȱinputsȱ[11].ȱInȱtheȱregion,ȱgovernmentȱshouldȱ
provideȱaȱstartupȱsupportȱ forȱ theȱsmallȱscaledȱ firmsȱ toȱapplyȱHACCP.ȱOtherwise,ȱ itȱdoesȱnotȱ
seemȱpossibleȱforȱsmallȱscaledȱfirmsȱtoȱaffordȱtheȱexpense.ȱ

Anotherȱproblemȱ facedȱ asȱ applyingȱHACCPȱ isȱ thatȱ theȱ applicationȱ requiresȱadditionalȱ timesȱ
andȱ plentyȱ ofȱ procedures.ȱ Toȱ preventȱ these,ȱ thisȱ typeȱ ofȱ waysȱ whichȱ facilitateȱ theȱ processȱ
shouldȱ beȱused.ȱ Forȱ example,ȱwhenȱ buyingȱ rawȱmaterialsȱ theȱ enrollmentȱ neededȱ shouldȱ beȱ
writtenȱdownȱsystematically.ȱAtȱtheȱsameȱtime,ȱitȱisȱimportantȱthatȱtheȱHACCPȱteamȱmembersȱ
beȱinȱcontactȱwithȱeachȱotherȱsoȱasȱtoȱlessenȱtheȱlossȱtimes.ȱ
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ThereȱisȱnoȱauthorizedȱfirmȱinȱTurkeyȱtoȱofferȱHACCPȱcertificate.ȱInȱorderȱtoȱestablishȱtheȱauȬ
thorizedȱ firmsȱ toȱofferȱHACCPȱ certificate,ȱ theȱ essentialȱ legalȱ encouragementsȱ shouldȱbeȱproȬ
vided.ȱȱ
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