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Evaluation of Attitudes and Behaviors on Food Safety and
Quality Management Systems of Firm Owners in Olive Oil
Enterprises: The Case Study of Mugla Province-Turkey
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ABSTRACT

Olive oil is one of the foods that are preferred by consumers seeking healthy nutrition.
Healthy, safety and high quality olive oil production can only be achieved in olive oil
enterprises that follow these criteria. Therefore, food safety and quality management
systems should be placed in these olive oil enterprises. The aim of this study was to
determine behaviors and attitudes of firm owners towards the application of food safety
and quality management systems in olive oil enterprises in the Milas district of Mugla
province. The material used in this study was collected by face-to-face surveying of the 60
firm owners of the olive oil enterprises in Milas. Sample size was determined by using
proportional sampling. In this study, five-point likert scale was used in terms of attitudes
and behaviors on food safety and quality management systems of firm owners in olive oil
enterprises. In this research, the knowledge level of olive oil enterprise owners on food
safety and quality management systems was determined to be inadequate. In addition,
logistic regression analysis was made with the aim of determining the factors that are
effective on the tendencies of firm owners to utilize food safety and quality management
systems in their olive oil enterprises. At the end of the analysis, it was determined that
knowledge status of production capacity, capacity usage ratios and food safety are
effective in utilizing food safety and quality management systems in the facilities.
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INTRODUCTION such as Good Agricultural Practices (GAP)
and organic agriculture accelerates the process.
Eco-friendly agricultural techniques in animal
and crop production, and production within the
principles of food safety have gained
importance in the food industry recently.
Especially due to the increasing food related
diseases in the world, there is a tendency for
consumers to seek health, food security, and
quality criteria in the products they purchase.

It is a fact that rising awareness of food
safety and changing food habits have pushed
the food industry into taking numerous safety
measures in the production process. Turkey
has also begun to apply production techniques
to provide food safety in agriculture and the
food industry. Conducting alternative methods
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Today, nutrition style is one of the basic
elements of a healthy life. In the
Mediterranean nutrition pyramid, which is
considered to be the healthiest nutrition style,
olive oil is one of the food products that should
be consumed every day. Considering that the
numbers of conscious consumers increase day
by day, it can be said that olive oil will
continue to be increasingly important for
human nutrition. Turkey has 8.06% of the
world total olive production area, 8.24% of the
world olive production and 6.21% of the world
olive oil production (FAO, 2014). At the same
time, Turkey is one of the five arbiter countries
regarding olive oil production. Increasing
current market share in global trade and its
continuation can only be achieved by
production of the healthy and high quality
olive oil that is required by consumers. At this
stage, the necessity of secure and high quality
production appears in olive oil producing
facilities. In Turkey, there are many legal
regulations related to food safety and quality
management systems for olive oil enterprises
from the past to today. Legal regulations
started with decree No. 560 dated 1995. In this
decree, working permit, food registry
document, working permit for the food
processing facility, workplace establishment
and operating license, brand registry document
and other necessary documents ensuring that
the facility will process olive oil in compliance
with food security were established. Edible
olive oil standard No. TS 341 is a quality
standard that has been in effect since 1967. In
addition, the food security and quality of olive
oil in the Turkish local market is established
by the Turkish food codex, olive oil and olive
pomace oil statement No. 2007/36 and edible
olive oil standard document No. TS 34I.
Turkish food codex, olive oil and olive
pomace oil statement No. 2007/361is
continuously renewed according to EU
(European Union) regulations. Regarding the
export of olive oil from Turkey, food security
and quality is determined by TS 341, and IOC
and EU olive oil standards. The
Undersecreteriat of Foreign Trade mandatorily
requires conformity with TS 341 in
exports. (Tunalioglu, 2010). As is the case
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with all food products, efforts in order to
provide food safety and quality criteria in olive
oil have become prominent in terms of human
health and international competitiveness.
Within this context, various studies have been
made about the importance of food safety and
product quality in olive oil. The contribution
of HACCP (Hazard Analysis and Critical
Control  Analysis) and ISO 22000 to
businesses has been examined in international
studies on olive oil food safety (Martinez et
al., 2003; Pardo et al., 2003; Zorpas and Tzia,
2008). Subjects such as quality at the
harvesting and storage stage, effects of
processing technology, and some chemical,
physical, and sensory features of olive oil have
been discussed in the studies of quality
management systems (Tzia et al., 1999;
Giovacchino et al., 2002; Aly and Ravid,
2008; Vossen, 2009).

Chosen as the research area, the Milas
district of Mugla Province, located in the
Aegean Region, has great potential in terms of
olive and olive oil production. By the year
2010, the Milas district of Mugla Province had
nearly 9% of all olive trees in Turkey (TUIK,
2012). Milas district is also important in
Mugla Province due to its 91 olive oil
enterprises. Milas district has a wide consumer
group in its domestic market with its olive oil
enterprises and the olive oil sent to the
neighboring districts and provinces. When the
value-added benefit of the olive oil enterprises
in the province on both the provincial and
district economies is considered, the
importance of efforts to meet food safety and
quality criteria for the olive oil produced in the
region becomes clear. The aim of this study
was to determine the opinions of facility
owners in Milas district related to food
security and quality management systems
from different aspects as well as their
knowledge levels regarding this issue. There
are quite a few studies completed in the
context of this research in Turkey. Food safety
in olive oil marketing and practices on quality
assurance systems and the relevant innovations
are discussed in these studies (Bozdogan et al.,
2003; Tunalioglu, 2010; Tunalioglu, 2012a;
Tunalioglu, 2012b). The relevant literature in
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the world is also very scarce. While studies
around the world focus on technical aspects,
studies in Turkey remain insufficient to
discuss the subject economically and/or
technically. This research aimed to contribute
much to the literature in order to have
common understanding of matters related to
food safety and quality management systems
in Turkish olive oil enterprises.

MATERIALS AND METHODS

Materials

Primary data of the study was composed
of face to face questionnaires undertaken
with the owners of olive oil enterprises in
the Milas district of Mugla Province. In
addition, we  researched  previously
published relevant studies and explored
internet resources. Relevant statistical data
were obtained through Turkish Statistical
Institute (TUIK, 2010) and Directorate of
Food Agriculture and Livestock of Milas
District (GTHB, 2010).

Method of Data Gathering

The study was conducted in 29 villages of
the Milas district. First of all, the number of
olive oil enterprises in the Milas district was
designated in order to gather the primary data
of the study. According to the collected data, it
was decided that 91 olive oil enterprises
registered in Milas would form the basis for
interviews. However, in the preliminary
survey it was found that 31 olive oil
enterprises had terminated their operations. As
a result of some olive oil firm owners
declining to participate, 60 olive oil firm
owners, from whom reliable data could be
collected, were interviewed face to face and
the questionnaire completed. The olive oil
enterprises included in this survey represent
65.93% of the total number of olive oil firm
owners in Milas District. In the study, firm
owners’ attitudes and behaviors in terms of
food safety and quality management systems
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of olive oil enterprises were measured using
five-point Likert scale. In order to measure the
reliability of the Likert scaled dataset,
Cronbach’s-Alpha coefficient was calculated
(Santos and Reynaldo, 1999; Alpar, 2011).
Cronbach’s-Alpha coefficient is often used in
studies where Likert type scales are included
(Gliem and Gliem, 2003; Kennedy et al.,
2008; Kvakkestad er al., 2011; Cobanoglu,
2012; Tunalioglu, 2012b; Kaya et al., 2012).
The test is regarded as highly reliable if
Cronbach’s-Alpha coefficient is between 0.60-
0.79 (Alpar, 2011). The Likert scaled
questions related Cronbach’s-Alpha
coefficient for this study was calculated as
0.63. Thus, it can be said that the developed
test was highly reliable according to this value.
Kolmogorov-Smirnov tests were made about
whether the study showed a normal
distribution of variables (age, education,
experience) (Albayrak, 2006; Alpar, 2011).
After that, Analysis Of Variance (One-way
ANOVA) was conducted for the ones that
showed normal dispersion. Kruskal-Wallis test
was applied to the variables that did not show
normal dispersion (Kruskal and Wallis, 1952).
The olive oil enterprises included in the scope
of this study were grouped homogeneously
with respect to their real capacity. For this
purpose, the frequency distribution of olive oil
enterprises was first determined. Thus,
according to real processing capacity
grouping, olive oil enterprises were divided
into three groups as eight or fewer, 9-25, and
26 tons day' or above. Accordingly, the first
group had 23, the second had 18, and the third
group had 19 olive oil enterprises (Table 1).

Whether there were differences between
groups in terms of the characteristics of the
firm owners such as age, educational level,
experience, etc. and their practices was
determined by using Chi-square
(independency) analysis for intermittent
variables (Gujarati, 2005). Variables and
variable groups analyzed by Chi-square are
indicated in Table 2.

For the purpose of determining the factors
that affect olive oil firm owners in terms of
finding a place for food safety and quality
management systems in their plants in the
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Table 1. Distribution of the studied olive oil enterprises according to real processing capacity.

Olive oil enterprises (Real capacity, ton day ') Number of olive oil enterprises %
Group 1 (<8) 23 38.33
Group 2 (9-25) 18 30.00
Group 3 (26 =) 19 31.67
Total 60 100.00

Table 2. Analyzed variables and variable
groups using Chi-square analysis.

Variables Groups
Firm owners’ age (Year) Group 1: <49
Group 2: 50-61
Group 3: 62 >

Firm owners’ education (Year) Group 1: <5
Group 2: 6-8
Group 3: 9

Firm owners’ experience in Group 1: <25
olive oil sector (Year)
Group 2: 26-40
Group 3:41 >

Real capacity (ton day™) ¢ Group 1: <8
Group 2: 9-25
Group 3: 26 >

“ Based on daily olive processing capacity.

future, binary logistic regression analysis was
conducted. Binary logistic regression analysis
analyzes the effect of multiple independent
variables on dependent variables. (Griffiths e?
al., 1993; Liao, 1994; Guris and Caglayan,
2000; Pampel, 2000; Alpar, 2011). As for

having food safety and quality management
systems being below expectations, it is based
on the answers of the olive oil firm owners to
the question: “Would you like to have food
safety and quality management systems in the
future?”’, as dependent variable (Y). The
answers of the olive oil firm owners were
evaluated with Yes= 1 and No= 0. The
independent variable related to the model is
shown in Table 3.

First, Hosmer and Lemeshow test statistics
were applied to the model. Hosmer and
Lemeshow test is a test statistic that
measures the  model  compatibility
(Sumbuloglu and Akdag, 2009; Alpar,
2011). Hosmer and Lemeshow test statistic
was found as 10.653 and due to the fact that
this result was smaller than Chi-square table
values and bigger than 5% of the 0.300
meaningfulness level, it was determined that
the model compatibility was good. In the
literature, it is possible to see other studies
that utilize this method (Northen, 2001;
Zhang, 2005; Rodriguez et al., 2006;
Hasdemir and Talug, 2012; Rezai et al.,
2012; Cobanoglu et al., 2013). In order to

Table 3. The independent variables related to the logistic regression analysis.

Some Features of Variables

Variable name

Features of firm owners

Age (Year)
Education (Year)

Experience in olive oil sector (Year)

Firm owners’ features related to food safety and quality management =~ Knowledge of food safety issues

Structural features of the olive oil plants

(Known=1, Not known= 0)

Education on food safety issues

(Yes=1, No=0)

Attending any food safety related meeting
(Yes=1, No=0)

Theoretical capacity (ton/day

Real capacity (Production capacity) (ton/day)
Capacity utilization ratio (%)
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identify whether the variables included in
the logistic regression model were
meaningful or not, Wald statistics value for
each variable in the model was calculated
(Table 11). Wald value is one of the
commonly used tests for identifying if the
variables that are included in the model are
meaningful or not in logistic regression
analysis (Sumbuloglu and Akdag, 2009;
Alpar, 2011).

RESULTS AND DISCUSSION

General Characteristics of Olive QOil
Firm Owners

Within the scope of the olive oil firm
owners’ general features, firm owners’ age
(year), education period (year) and
experience in olive oil production (year)
were taken into consideration. The average
age of olive oil firm owners was 51. The
average education period was eight years
and the average experience in olive oil
production was 29 years. Statistically, there
was no significant difference between the
groups in terms of age, education period,
and experience. In a study made in the
Aegean region, the average age of olive oil
facility owners was determined to be 56 and
their agricultural experience was determined
to be 40 years (Artukoglu, 2002). In another
study, again in the Aegean region, the
average age of olive pressing facility owners
was determined to be 50, period of
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education was determined to be 8.67 and
olive pressing experience was determined to
be 26 years. (Olgun et al., 2011). On the
other hand, the theoretical capacity of the
olive oil enterprises was 42.30, 54.72 and
68.94 tons day'1 for the first, second, and
third groups of olive oil enterprises,
respectively (Table 4). On the other hand,
real capacity of olive oil enterprises was
low. All of the olive oil enterprises worked
below the theoretical capacity. Capacity
utilization rate of olive oil enterprises was
determined to be 10.26% for the first group,
29.24% for the second group, and 53.06%
for the third group. Average capacity
utilization rate of olive oil enterprises was
defined as 33.13%. Statistically, there were
significant differences between the groups in
terms of theoretical capacity. In a study
made it was determined that olive pressing
facilities used 53.73% of  their
capacities. (Olgun et al.,2011). In another
study, the capacity usage ratio was
determined to be 69.14% for continuous
systems. (Isin and Kocak, 2003).

Structural Features of the Olive Qil
Enterprises

The olive oil enterprises comprising 60% of
the survey were established between 1981 and
2011. In another study, it was determined that
58.33% of olive pressing facilities were
established before 1975 and 41.67% were
established in and after 1995 (Olgun et al.,

Table 4. General characteristics of olive oil firm owners and enterprises.

The groups of olive Firm owners’ age Education Experience in olive Theoretical
oil enterprises (Year) period (year) oil production capacity
(Year) (ton day'l)
Group 1 (n=23) 52.26 7.48 30.52 42.30
Group 2 (n=18) 51.83 8.89 29.67 54.72
Group 3 (n=19) 49.26 8.05 25.73 68.94
General total (n= 60) 51.18 8.08 28.75 54.46
P value “ 0.707 - 0.584 -
F value 0.348 - 0.543 -
P value” - 0.454 - 0.049
Chi-square value - 1.577 - 6.019

“ One-way ANOVA test, * Kruskal-Wallis test. Significant for P« 0.05.
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2011). Cooperatives represented only 3% of
the total enterprises. As in other subsectors of
the food industry, the share of the cooperatives
was fairly small. Accordingly, during the years
between 1997 and 2007, the average of the
agriculture cooperatives’ market share in the
field of olive oil production was calculated as
11% throughout the country (Inan et al.,
2010). Another study notes that the agriculture
sales of cooperatives have a share of 12-20%
in olive oil production, while agricultural
development cooperatives have a share of 6-
8% (Yercan, 2011). In this research area,
91.67% of the olive oil enterprises studied
were involved only in olive oil extraction and
8.33% of them were involved both in
extraction and bottling. Also, 85% of the olive
oil enterprises produced natural olive oil while
8.33 % produced both refined and natural
olive oil. The rate of extra virgin olive oil
producers, refined and extra virgin olive oil
producers, and natural and extra virgin olive
oil producers were calculated as 1.67, 1.67,
and 3.33%, respectively. In addition, 91.67%
of the olive oil enterprises followed the
continuous system, while 8.33% followed the
conventional system. Notably, 93.33% of the
olive oil enterprises hired seasonal workers
and only 13.33% hired food engineers. Also,
8.33 % of the olive oil production plants held
certificates of food safety and/or quality
management systems.

Definitions of Food Safety and Quality
According to Firm Owners

Food safety is defined as following the rules
and taking the necessary precautions during
the production, processing, preservation, and
distribution process of food in order to provide
healthy and indefectible food safety according
to the Federation of Food and Drink Industry
Associations of Turkey (TGDF, 2011). Food
safety is an absolute consumer demand. For
this reason, food safety is regarded as an
absolute and unconditional quality parameter
by the Turkish Standards Institution (TSI,
2012). Firm owners’ opinions regarding the
concepts of food safety and quality are of vital
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importance in implementing the food safety
and quality management systems in the
businesses. To this end, firm owners were
questioned on the definitions of food safety
and quality concepts. In terms of olive oil
production, 40% of the firm owners defined
food safety concept as a feature of a product
produced considering human health and
hygienic measures. Also, 21.67% of the firm
owners noted that food safety is a concept
requiring the olives to be extracted at once,
and the olive oil to be stored in proper storage
places following hygienic measures, while
11.66% of the business firm owners defined
food safety as the safety precautions taken
until the products were packed and reached
consumers. Considerable numbers of the firm
owners defined it in a manner similar to the
general definition of food safety (Table 5).
Quality is defined as all the features
determining a product’s suitability for use
(Anonymous, 2012). According to the
standards of TSI (Turkish Standards
Institution), quality is the total of features that
are related to a product or service’s ability to
meet current and possible needs (TSI, 2013).
Quality in olive oil production is determined
by a successful processing method including
transportation, processing, and storing of olive
oil in addition to good product management
and activities during and after harvesting
peculiar to the product itself (IOC, 2012). On
the other hand, 33.33% of the questioned firm
owners defined quality in olive oil as low
value of appearance, taste, odor, and acid in
olive oil, while 21.80% defined this concept as
hygienic production and 16.67% defined it as
the feature of the product to be extracted
without losing time after harvesting season
(Table 6). It has been observed that a limited
number of the firm owners made similar
definitions to those of related institutions.

The Firm Owners’ Opinions on the
Benefits of Food Safety and Quality
Management Systems

In order to find out the opinions of the
firm owners on food safety and quality
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Table 5. Definitions of firm owners about food safety in olive oil production.

Definitions Number %
Feature of a product produced considering human health and hygienic measures 24 40.00
A concept requiring the olives to be extracted at once, the olive oil to be stored in proper places 13 21.67
following hygienic measures

The safety precautions taken until the products are packed and reach consumers 7 11.66
A concept regarding a product being chemical and residue-free 6 10.00
A concept guaranteeing the product’s standards for appearance, taste and odor 2 3.33
Supervision and controlling activities during the production process 2 3.33
No opinion 2 3.33
A concept regarding oil production in accordance with the quality standards 1 1.67
A production related concept determined by international standards 1 1.67
A concept regarding a product certified to be conforming to the existing standards 1 1.67
Producing non-adulterated food 1 1.67
Total 60 100.00

management systems in olive oil production,
5 point Likert scale was used. In this study,
attitude scale was used as: (1) Disagree, (2)
Partially agree, (3) Moderately agree, (4)
Agree, and (5) Strongly agree. According to
this scale, the contribution of food safety
and quality management systems to
branding the product has turned out to be the
primary benefit (4.22). This was followed by
enhancing the company’s presence and
importance in the market (3.93) and
increasing  productivity and providing
quality product (3.85) (Table 7).

Why Firm Owners Fail to Follow the
Food Safety and Quality Systems

According to the firm owners, the primary
reason why they are not able to follow the
food safety and quality systems is that
information meetings regarding food safety
and quality management systems held by
relevant institutions and organizations are

insufficient (4.17). This is followed by the
necessity of additional allocation (4.03) and
lack of staff to follow food safety and
quality systems in the olive oil enterprises
(2.50) (Table 8). Firm Owners’ Problems in
Food Safety and Quality in Olive Oil
Production

The leading problem of the firm owners
was insufficient information and training
activities regarding food safety and quality
conducted by public institutes and
organizations (4.45). This was followed by
the fact that the firm owners did not have
enough knowledge of food safety and
quality systems (4.17) and that high
temperature water (higher than 36°C) was
used in pressing in order to extract oil easily
(3.92) (Table 9).

Firm Owners’ Suggestions Regarding
Food Safety and Quality Problems

Firm owners expressed that olive oil should

Table 6. Definitions of firm owners about quality in olive oil production.

Definitions Number %
A feature of the product suitable for appearance, taste, odor and acid 26 33.33
A feature of the product produced under hygienic conditions 17 21.80
A feature of the product to be extracted without losing time after harvesting in season 13 16.67
A feature of the product which is stored and transported with a suitable material 9 11.53
A feature of the product produced using suitable olive types and cultivation activities 7 8.97
Remediation activities to be carried out on a product to preserve its features 3 3.84
A concept related to the production considering technical criteria 2 2.56
A feature of a safe product 1 1.30
Total 78¢ 100.00

“Firm owners of olive oil enterprises have given multiple answers.
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Table 7. Firm owners’ opinions on the benefits of food safety and quality management systems to the
olive oil enterprises.

Opinions 1¢ 7P 3¢ 47 5¢ Scale Standard
average  deviation
It contributes to the 2 2 5 24 27 4.22 0.97

product’s  branding (%3.33) (%3.33) (%8.33) (%40.00) (%45.00)

(n= 60).

It may enhance the 7 2 6 18 27 3.93 1.32
company’s presence (%11.66) (%3.33) (%10.00) (%30.00) (%45.00)

and importance in the

market (n= 60).

It may provide 6 4 5 13 32 3.85 1.34
productivity and  (%10.00) (%6.70) (%8.33) (%21.67) (%53.33)

quality production in

the olive oil

enterprises (n= 60).

It may increase 9 6 8 17 20 3.55 1.43
customer demand (n= (%15.00) (%10.00) (%13.34) (%28.33) (%33.33)

60).

It may increase 15 5 5 17 18 3.30 1.58
exportation (%25.00) (%8.33) (%8.33) (%28.33) (%30.00)

opportunities (n= 60).

It may remedy the 15 2 9 23 11 322 1.46

management System (%25.00) (%3.33) (%15.00) (%38.33) (%18.33)
(n= 60).
It may affect staff 21 4 8 17 10 2.85 1.56
relations  positively (%35.00) (%6.66) (%8.33) (%28.33) (%16.66)
(n= 60).

“ Disagree; ” Partially agree; © Moderately agree; ¢ Agree, ¢ Strongly agree.

Table 8. The reasons why firm owners fail to follow the food safety and quality systems.

Opinions 14 2b 3¢ 49 5¢ Scale Standard
average  deviation
Information meetings 5 2 4 16 33 4.17 1.22

regarding food safety and (%8.33) (%3.33) (%6.67)  (%26.67) (%55.55)
quality management systems
held by relevant institutions

and organizations are
insufficient (n= 60).
Additional  allocation is 5 4 4 18 29 4.03 1.26

needed to follow food safety  (%8.33)  (%6.67)  (%6.67) (%30.00) (%48.33)

and quality systems in the

olive oil enterprises (n= 60).

There is lack of staff to follow 31 - 5 16 8 2.50 1.63
food safety and quality (%51.67) (%8.33)  (%26.67) (%13.33)

systems in the olive oil

enterprises (n= 60).

Work load density does not 33 6 6 10 5 2.13 1.43
give opportunity to launch (%55.55) (%10.00) (%10.00) (%16.67) (%8.33)

food safety and quality

systems in the olive oil

enterprises (n= 60).

Structural possibilities of the 34 6 4 13 3 1.92 1.40
olive oil enterprises are not (%56.67) (%10.00) (%6.67) (%21.67) (%5.00)

sufficient to follow food

safety and quality systems (n=

60).

“ Disagree; ” Partially agree; © Moderately agree; ¢ Agree,  Strongly agree.
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Table 9. The problems of the firm owners in food safety and quality of olive oil.

b

d

Opinions 14 2 3¢ 4 5¢ Scale Standard
average  deviation

Seminars and training 2 1 4 14 39 4.45 0.94

activities regarding food (%3.33) (%1.67) (%6.67) (%23.33) (%65.00)

safety and quality held

by relevant institutes and

organizations are very

insufficient (n= 60).

We do not have enough 1 5 8 15 31 4.17 1.06

knowledge of food safety (%1.67) (%8.33) (%13.33)  (%25.00)  (%51.67)

and quality (n= 60).

High temperature water 11 3 3 6 37 3.92 1.59

is used in pressing in (%18.33) (%5.00) (%5.00) (%10.00) (%61.67)

order to extract oil easily

(n= 60).

Table olives are kept in 12 3 3 6 36 3.85 1.63

sacks for very long  (%20.00) (%5.00) (%5.00) (%10.00)  (%60.00)

periods (n= 60).

There is no legalized 7 5 10 11 27 3.77 1.40

tasting panel in public or (%11.67) (%8.33) (%16.67) (%18.33) (%45.00)

private sector (n= 60).

Olive oil is not stored in 13 4 7 11 25 3.52 1.59

suitable and hygienic = (%21.67) (%6.67) (%11.67)  (%18.33)  (%41.67)

places (n= 60).

Table olives used in the 17 4 6 9 24 332 1.70

olive oil enterprises are  (%28.33) (%6.67) (%10.00)  (%15.00)  (%40.00)

not sorted and cleaned

(n=60).

Tools and equipment 35 4 12 3 6 2.02 1.38

used are not suitable (n= (%58.33) (%6.67) (%20.00) (%5.00) (%10.00)

60).

Too many table olives 54 2 1 1 2 1.25 0.85

are used for stone  (%90.00) (%3.33) (%1.67) (%1.67) (%3.33)

crushers (n= 60).

“ Disagree; ” Partially agree; © Moderately agree; ¢ Agree, ¢ Strongly agree.

be stored in stainless steel tanks depending on
its acidity, peroxide and sensory value, and
under suitable storage conditions, as their
primary resolution for food safety and quality
problems in olive oil production (4.73). A
study regarding the effect of olive processing
on the quality of extra virgin olive oil
mentions that the quality of extra virgin olive
oil depends on the way the olives are collected,
stored and processed (Giovacchino et al.,
2002). As shown in Table 10, this suggestion
is followed by subsidy with scale average of
4.65 and using boxes instead of sacks with
scale average of 4.52. Another study puts
forward that quality of olive oil is affected by
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several factors, one of which is storage
conditions. This study mentions that storage
boxes, an important factor considering the
storage conditions, could cause several
chemical reactions affecting human health
negatively. This is the case once olive oil is
preserved and stored in boxes with plastic
material and the like (Aly and Ravid, 2008).
According to the results, firm owners had
enough knowledge of food storing conditions
and preservation methods, which is vitally
important in terms of food safety and quality
in olive oil production. Yet, it was observed
that some of the businesses still used boxes
with plastic and similar materials for storage.
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Table 10. Firm owners’ suggestions regarding food safety and quality problems in olive oil production.

d

Suggestions 14 2b 3¢ 4 5¢ Scale Standard
average deviation

Olive o0il should be - - 2 12 46 4.73 0.51

stored in stainless steel (%3.33) (%20.00)  (%76.67)

tanks depending on its

acidity, peroxide and

sensory value, and under

suitable storage

conditions (n= 60).

Government should 2 1 1 8 48 4.65 0.87

provide subsidies (n= (%3.33) (%1.67) (%1.67) (%13.33)  (%80.00)

60).

Number of information 3 - 2 14 41 4.50 0.96

meetings  should be (%5.00) (%3.33) (%23.33)  (%68.33)

increased (n= 60).

Boxes should be used 4 1 2 6 47 4.52 1.11

instead of sacks to carry  (%6.67)  (%1.67)  (%3.33)  (%10.00) (%78.33)

the olives (n= 60).

Table olives should be 30 1 9 3 17 2.60 1.65

harvested earlier (n= (%50.00) (%1.67) (%15.00) (%5.00) (%28.33)

60).

“ Disagree; ” Partially agree; “ Moderately agree; ¢ Agree, ¢ Strongly agree.

Table 11. Results of logistic regression analysis.

Name of variable Coefficient Standard Wald’s P
(B) error equation

Age (Year) -0.0361 0.0443 0.6650 0.4148

Education (Year) 0.1131 0.0878 1.6610 0.1975

Firm owners’ experience in olive oil production 0.0172 0.0346 0.2473 0.6190

(Year)

Theoretical capacity (Ton) 0.0215 0.0233 0.8472 0.3573

Production (Real) capacity (Ton) -0.1099 0.0648 2.8815 0.0896**

Capacity utilization rate (%) 0.0753 0.0380 3.9287 0.0475*

Knowledge of food safety 1.5447 0.7473 4.2722 0.0387*

(Knows= 1, Does Not Know= 0)

Educational background of food safety 1.2388 0.8621 2.0649 0.1507

(Yes=1, No=0)

Participation in meetings regarding food safety -0.1915 0.7216 0.0704 0.7908

(Yes=1, No=0)

Constant -2.0719 2.3377 0.7856 0.3754

* P<0.05 level, ** P<0.10 level.

Thus, there was no parallel between the firm
owners’ theoretical knowledge and their
practices.

Factors Affecting Firm Owners’ Future
Utilization of Food Safety and Quality
Systems

A logistic regression analysis was
conducted in order to determine the factors
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affecting firm owners’ future utilization of
food safety and quality systems (Table 11).
According to the results of binary logistic
regression analysis, production capacity,
capacity utilization rate, and knowledge of
food safety influence whether firm owners
will launch food safety and quality systems
in their businesses in the future. Firm
owners of the businesses with high
production capacity and high capacity
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utilization rates considered starting food
safety and quality systems more seriously
than the other firm owners. Likewise, as
expected, firm owners having knowledge of
food safety and quality systems tended to
utilize food safety and quality systems in the
future.

CONCLUSIONS

In recent years, food related diseases have
increased and are now found in more than
30% of the population in industrialized
countries. These problems may also cause
important economic losses (WHO, 2012).
The increase in food related diseases
necessitates that food products be produced
in compliant with health, hygiene, and
quality standards in a chain reaching from
farm to table. The fact that consumer
consciousness related to products produced
according to health and hygiene standards
increases day by day has increased the
demand for food products fulfilling food
security and quality conditions. This
necessitates the awareness of food facility
directors related to food safety and quality
applications in food facilities. In recent
years, legal regulation of applications of
food safety and quality have increased in
Turkey in parallel with developments in the
world related to food safety and quality. At
present, legal regulations for this purpose are
being prepared for application. On the other
hand, in global competition, marketing the
product and ensuring its sustainability
replaces production at the forefront of
considerations. Today, the preferences of
consumers to buy products that meet food
safety and quality criteria force the
production facilities to fulfill these
conditions. In a study, it was determined that
food safety and quality is important for the
olive oil industry and that quality guarantee
at the production stage is essential for
ensuring the acceptability of the product by
consumers. In the same study, the necessity
of quality management systems such as ISO
9001 and ISO 22000 for placement of
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quality in the production facilities was
emphasized (Zorpas and Tzia, 2008). In
Turkey, the related regulations and laws and
studies enforcing food safety and quality
management systems in production facilities
in the agricultural sector continue with

increasing speed. Although there was
previously slow development in the
technical infrastructure of olive oil

production and industry, in the last decade,
Turkey has made many efforts for its
development (Tunalioglu and Ozdogan,
2012). In Turkey, olive production has an
important place in the plant production sub
sector, which is a part of the agricultural
sector. Olive, with the grain and oil
produced from its fruit, is an important part
of the agricultural products exports of
Turkey. For this reason, it is essential that
Turkey implement food safety and quality
standards in production plants in order to
increase its export share within the world’s
olive oil production sector and maintain its
sustainability. It is crucial that the olive
farms that provide raw material to the olive
oil plants meet the food safety and quality
standards as well as the olive oil processing
plants. For this reason, quality standards
should be applied throughout the supply
chain from olive farms to consumers.
Research results show that the firm owners
in the olive oil plants in Milas district of
Mugla, which holds a very important
position in olive and olive oil production
within the Aegean Region, do not have
enough knowledge of food safety and
quality. This will inevitably affect consumer
demand in a negative way. As a
consequence of the increase in the level of
education and income, the food safety and
quality awareness of consumers has
increased. For this reason, firm owners have
to enhance their knowledge and meet the
food safety and quality criteria in order to
ensure reliance. It was observed that the
researched businesses had difficulty with
branding. As a matter of fact, the
contribution of food safety and quality
systems to the product’s branding is
regarded as the primary advantage of these
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systems by the firm owners. Branding is a
must in order to increase export levels as
well as quality (Anonymous, 2013b). Trade
awareness related to branding and branded
products has increased in Turkey in recent
years. In particular, applications by food
companies to register their brands have
increased by five times in the last 10 years
(Anonymous, 2013a). Branding needs to be
promoted within the olive oil production
sector. According to the results of a study in
Greece, brand is one of the most important
characteristics of olive oil for consumers.
(Fotopoulos and Krystallis, 2001). More
research conducted in Spain showed that
branding is one of the most important
features of olive oil in the international
market (Mili and Zudpiga, 2001). The firm
owners’ views on the problems involved in
implementing food safety and quality
systems in olive oil production have also
been mentioned. The leading problem
among these is lack of seminar and training
activities held by relevant institutions and
organizations regarding food safety and
quality. Increasing the frequency of these
information meetings is highly important in
order to eliminate the lack of knowledge.
Another problem is that initiating food
safety and quality systems is costly. The fact
that the businesses are primarily small-
scaled with limited income prevents them
from implementing these systems. To this
end, holding meetings on the starting
processes of these systems in the businesses
and budget-planning is quite important for
the sector. Establishment of food safety and
quality management systems will be ensured
in production facilities if they are provided
with government support.

The primary resolution by the firm owners
to the problems of food safety and quality
systems is that olive oil should be preserved
in stainless steel tanks depending on its
acidity, peroxide, and sensory value.
However, it has been observed that firm
owners having certain knowledge of storing
and preserving olive oil are not able to
utilize their knowledge in practice. The
primary reason for this is insufficient
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economic resources. Consequently,
considerable numbers of the businesses have
not been able to implement food safety and
quality systems in their plants and, therefore,
they have not been able to get certified. In
addition, it was found that firm owners
lacked knowledge of the content and the
processes of food safety and quality systems.
Yet, some businesses were planning to
launch food safety and quality systems in
their plants in the future. These businesses
had relatively high production and capacity
utilization rates. Efficient training and
extension activities need to be conducted in
olive oil production plants as soon as
possible in order to eliminate the firm
owners’ lack of knowledge of food safety
and quality systems. In a study made, it was
emphasized that education is important for
ensuring the economic and technical
efficiency of the olive pressing industry in
Turkey. (Olgun et al., 2011). Education
should be provided not only for company
owners but also for employees. For this
purpose, the number of current education
and publication studies organized by related
establishments should be increased. The
placement of food security and quality
management systems in production facilities
will be achieved by monitoring the
application of existing regulations and
legislation in facilities and the establishment
of an effective supervision system by the
government. In particular, paying visits to
the firms currently implementing food safety
and quality systems and exchanging views
on how these systems contribute to the olive
oil enterprises would be very beneficial.
Moreover, subsidies to reduce the cost of
setting up food safety and quality systems
might increase the number of olive oil
enterprises launching these systems.
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