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ABSTRACT

In the research, socio-economic and demographic factors affecting the fish consumption amount of
consumers in [gdir province were tried to be determined. The main material of the research is the
survey data obtained from 325 consumers residing in the province of Igdir and determined by using
the commensurate sampling method. In the research, the factors affecting the fish consumption
amount of the consumers were analyzed with the sequential probit model. In the sequential probit
model created, the fish consumption levels of the consumers were used as the addict variable, and
the inaddict variables were determined as gender, income level, frequency of fish consumption, type
of fish consumed, annual red meat consumption and type of fish consumption. The model results;
The variables of gender, income level, frequency of fish consumption, type of fish consumed, annual
red meat consumption and fish consumption pattern were all found to be statistically significant.
According to the ordinal probit model results, it was determined that the gender of the consumer
decreased the fish consumption level. As expected in the research, it was defined that there was a
negative relationship between income level and fish consumption level, and a positive relationship
between fish consumption frequency and consumption amount. With respect to the model
conculsions, it was defined that there is a positive relationship between the amount of red meat
consumption of consumers and the amount of fish consumption.
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1. Introduction

Today, the rapidly increasing world population, global

this rate is around 65% (Anonymous, 2013). Fish, which is
among the animal proteins, meets the body’s basic nutritional
needs with its rich protein content and polyunsaturated fatty

warming and pandemic processes have increased the tendency
to healthy and balanced nutrition. Animal proteins play an
active role in a healthy and balanced diet.

Today, it is stated that a healthy person should consume 1 g
of protein per kilogram of body weight per day, of which 42%
should be of animal origin (WHO, 2020). In developed
countries, less developed while the amount of daily protein
consumption per capita has doubled compared to developing
countries or developing countries, the rate of protein intake
from animal products in developing countries is around 20%
(Béné et al., 2007; Belton et al., 2016). In developed countries,
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acids in its structure. In addition, fish play an active role on
human physiology and metabolic functions (Yiicel, 2001; Kaya
et al., 2004; Roos et al., 2007; Marques et al., 2019).

Production of fishery products is not distributed
homogeneously throughout the world. China is the leader in
world aquaculture production, accounting for 35% of the total
production (62.8 million tons), followed by India, Indonesia,
Vietnam and Peru. In aquaculture, the total production of sea
and inland water fishing has been at the level of 90 million tons
in recent years. In the amount of hunting production, China has
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the largest share (14.6%), followed by Indonesia, Peru, India,
Russia, USA and Vietnam. While 51% of the aquaculture
production is obtained through hunting, 52% of the fishing is
carried out in the Asian continent (FAO, 2022). Of the world
aquaculture production, which was 177.8 million tons in 2020,
87.5 million tons (49%) were obtained from aquaculture. 33
million tons of aquaculture production was obtained from the
sea and 54 million tons from inland waters (FAO, 2023).

In aquaculture, China produced 49.62 million tons in 2020,
57% of the world's total production. Tiirkiye became the largest
producer country in the European continent in 2021 with
799851 tons. In addition to being surrounded by the sea on three
sides due to its location in Tiirkiye, it has an important
aquaculture potential with its inland waters, lakes and dam
lakes. Aquaculture constitutes 59% of Tirkiye’s aquaculture
production. 71% of aquaculture production took place in seas
and 29% in inland waters. 89% of aquaculture production in
Tiirkiye consists of sea bass (33%), sea bream (28%) and trout
(Turkish Salmon) (28%). Trout production constitutes 98.6%
of the fish produced by aquaculture from inland waters. 36.4%
of the production carried out by aquaculture in the seas was
realized in Mugla, 16.6% of the production in inland waters was
realized in Elazig. While almost all of the aquaculture
production in the seas consists of sea bass and sea bream, only
trout in inland waters. The most important share in fishing from
the seas belongs to the Black Sea with 77.5%, the Aegean with
12.6%, the Mediterranean with 5.1% and the Marmara Region
with 4.9%. The most important species caught from the seas in
Tirkiye is anchovy (TEPGE, 2021).

Seventy-two percent of the 157 million tons of aquatic
products consumed in 2019 were consumed in the Asian
Continent. China, Indonesia, India, USA and Japan come first
in seafood consumption. Looking at the world in general, it has
been designated that 17% of animal protein needs are met from
fish in 2019 and this figure corresponds to 7% of all protein
consumed (FAO, 2022). While the world fish consumption was
9 kg per capita in 1961, it reached 20.5 kg in 2019. In 2019,
75% of the per capita aquaculture consumption was met from
fish. While the annual per capita consumption of fisheries
products in Tirkiye was 6.3 kg in 2019, it was determined as
6.5 kg in 2021 (TUIK, 2023). Per capita aquaculture
consumption in Tirkiye is lower than the world average.

In addition to being related to factors such as consumption
amount, consumption habits, production amount and price of
fishery products, consumer purchasing power, the way it is
presented to the market and consumption time, the consumption
of fishery products in Tiirkiye also varies by region. Although
the average annual fish consumption per capita in Tiirkiye is
low in Eastern Anatolia, Southeastern Anatolia and Central
Anatolia regions, it is quite high in the Black Sea and other
coastal regions (Aydin & Karadurmus, 2013; Ercan & Sahin,
2016). Similarly, per capita consumption in regions near the

sea, for example, is 28.08 kg per year in Giresun and Trabzon
(Aydin & Karadurmus, 2013), 25.8 kg per year in Mersin; 21.5
kg per year (Demirtas et al., 2014; Sen & Sahin, 2017), 15 kg
per year in Izmir, 13 kg per year in Tokat, 12.4 kg per year in
Isparta, 6.5 kg per year in Erzurum, 4.13 kg per year in
Kahramanmaras, 3.8 kg per year in Nigde (Hatirli et al., 2004;
Erdal & Esengiin, 2008; Caylak, 2013; Ercan & Sahin, 2016;
Bashimov, 2017; Uzundumlu, 2017), and 3.4 kg per year in
Ankara (Giil Yavuz et al., 2015).

Igdir is a province located in the Eastern Anatolia Region of
Tiirkiye and in the easternmost part of Tirkiye. Azerbaijan
(Nakhchivan), Iran and Armenia are border neighbors. The
province of Igdir is completely within the basin of the Aras
River. The important streams that join the Aras River within the
provincial borders are the Gaziler Stream, Buruksu Stream in
the west, and the Asagi and Orta Karasu Streams in the east.
There is a trout facility in Tuzluca district of Igdir province and
its production capacity is around 25 tons in year. The aim of our
research is to determine the amount of fish consumption and the
socio-demographic and behavioral characteristics of the factors
affecting the consumption level of the consumers living in the
city center of Igdir, where it is far from the sea and there is very
little aquaculture.

2. Materials and Methods

The basic material of the survey is the original data picked
up through questionnaires from 325 consumer living in the
urban area of Igdir. The survey took place between the autumn
and winter of 2022. The sample size was decided by the simple
random sample method (Top¢u & Dagdemir, 2017). In
accordance with Article 10/1 of the Igdir University Scientific
Research and Publication Ethics Directive, the survey complies
with scientific research and publication ethics.

2.1. Econometric Analysis

In the study, the factors impressive the fish consumption
level were analyzed with the help of Ordered Probit Model
estimation. In cases where the addict variable is categorical or
ordinal, ordered logit or probit probability estimators can be
used. Maximum Similarity functions are used in both methods.
Although the ordinal probit model is rested on the normal
probability dispensation, the ordinal logit model is derived from
the standardized logistic probability dispensation. The feature
that distinguishes the ordinal probit model from the ordinal
logit model is the normal dispensation of errors. In the ordered
probit model, it is assumed that there is a continuous but
unobservable latent addict variable behind the observable,
interval and ordered categories (y). The unobservable, latent
addicted variable (y*) is explained by the vector of illustrative
variables and the error term. It is assumed that the error term
has a normal distribution (Greene, 2008).

n =t[1+ (0,02)(b — 1)] * pq/E"2 1)
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In the ordered probit model, it is assumed that there is a
continuous but unobservable hidden addict variable behind the
observable, interval and ordered categories (y). The
unobservable, hidden addicted variable (y*) is explained by the
vector of explanatory variables and the error term. It is assumed
that the error term has a normal distribution (Greene, 2012).

Y* =X'B + ee~N[0,1] 2

Here, y*; unobservable addicted variable, x; vector of
explanatory variables, B; parameter vector to be estimated and
¢; indicates the error term. The relationship between the addict
variable (y) and the unobserved addict variable (y*) is
considered as a function of the threshold values (1) that take
separate values according to the consumers and are estimated
using the regression coefficients (). In the research, the fish
consumption level of the consumers was classified in four
different sequential categories (Y=0, 1, 2, 3). According to this;
The relationship between the addict variable (y) of the model
and the unobserved addict variable (y*) will be as follows
(Chen et al., 2002; Greene, 2012).

ifo<y* <y, y=0 3)
ifun, <y <u y=1 4)
ifu,<y* <u, y=2 ®)
ifu, < y* y=3 (6)

The “p” in the equaty are the threshold values that are
estimated in the model and form the lower and upper limits of
the values that y will take (Greene, 2008). The ordinal
categories of the addict variable used in the model, “Y=0"
variable 1-3 kg fish consumption level, “Y=1" variable 4-6 kg
fish consumption level, “Y=2" wvariable 7-10 kg fish
consumption level and “Y=3" variable represents the fish
consumption level of more than 10 kg.

In the ordered probit model, the error term is assumed to be
normally distributed. The probability that consumers will be in
one of the 4 categories of fish consumption level is as follows:
(Greene, 2012).

Prob (y = 0]x) = ® (— xB), (7)
Prob (y = 1[x) = ® (ul —xB) = @ (= x B), (8)
Prob (y =2[x) = ® (u2 = x’ B) = @ (u1-x’ B), 9)
Prob (y=3[x) =1 —-® (u3 — xP) (10)

For these likelinesses to be positive; It should be 0 < pl <
p2. @ denotes the cumulative normal distribution function. It is
inconvenient to directly interpret the coefficients of the
variables of the ordered probit model estimated using the
maximum likelihood method (Akbay et al., 2007). The effects
of explanatory variables on probabilities are not the same as
parameter () estimates because they depend on the values of
explanatory variables. It is not clear how to interpret the
coefficients without additional computation in the ordered
probit model. This entailes estimating the marginal effects of
interpretive variables so as to determine the effect on
probabilities. The marginal effects of the variables are
calculated for each likelihood as follows (Greene, 2012).

dprob(y = 0[x))/ 3x = B(B)B, (11)
dprob(y = 1]))/ 3x = [D("'B)B, ~(u1 — x"B)B], (12)
dprob(y = 21))/ 3x = [0(ul — xVB)B,, ~9(u2 — x*'B)]B, (13)
dprob(y = 31)/ 3x = [0(u3 — xVB)B, (14)

The ordered probit model, which is one of the limited addict
variable model types, was estimated using the Limdep
Econometric Computer Program.

3. Results and Discussion

In the econometric analysis made for the fish consumption
desire and tendency of the participants in Igdir province, the
annual fish consumption amount is the addict variable. The
average age of the consumers participating in the survey is
30.25, the youngest consumer is 15, and the oldest is 75 years
old.

Table 1. Variable definitions and instance statistics (Case=325, Missing=0).

Variable Explanation
Gender (Q1) (Binary) 1: Female; 0: Male
Household (person) (Q3) 1:2-5 2:5-7 3:7-10 4:10-15 5:15
Education (year) (Q4) 1: llliterate  2: Primary Education
3: Secondary Education 4: High School 5: University
. 1: Farmer 2: Self-Employed 3: Officer 4: Worker
Occupation (Q5) 5: Retired 6: Student i 7:>/Housewife
Income (B/month) (Q6) (Binary) 1: Fixed Income 0: Others
Income level (b/month) (Q7) 1: 5000 1> 2:50015-10000 b
3:100018-150008 4-15000 1<
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Table 1. (continued)

Variable

Explanation

Income status (B/month) (Q8)

115000 b<;  0: 15000 ¥>

The most readily available type of meat (Q9)

: Cattle 2:Sheep 3: Goat 4: White Meat 5: Fish

Frequency of consuming fish (Q10)

: Once A Week 2: Every 15 Days
: Once A Month 0: Less

Are there any places where fish are sold regularly in the region? (Q11)

(Binary)

- Yes
:No

Where do you buy the fish? (Q12)

: Marketplace 2: Fish State 3: Fish Market 4:
eddler

Where do you buy the fish? (Q13)

: Marketplace + Peddler  0: Others

The most consumed type of fish (Q14)

: Trout 2:Bream 3:Perch 4: Horse Mackerel
: Anchovy 6: Sardines 7: Acorn

The most consumed fish species) (Binary) (Q15)

: Anchovy + Horse Mackerel
: Others

Annual fish consumption amount (kg/year) (Q16)

'1-3Kg 1:4-6Kg 2:6-10Kg 3:10 Kg<

Annual red meat consumption amount (kg/year) (Q17)

1 1-3Kg
14-6 Kg

1 6-10 Kg
:10-15 Kg
1 15-20 Kg
: 20kg<

Annual white meat consumption amount (kg/year) (Q18)

1-3Kg
2-6 Kg
16-10 Kg
:10-15 Kg
1 15-20 Kg
: 20kg<

How to consume fish (Q19)

: Fresh
Canned
: Salty
: Brine
: Other

How to consume fish (Q20) (Binary)

: Fresh
: Others

What is your method of cooking fish? (Q21)

: Frying

: Grid

: Steaming
: Others

What is your method of cooking fish? (Q22)

: Fry + Grill
: Others

Are you fishing? (Q23)

Yes
No

Do you care about being balanced and healthy? (Q24)

- Yes
:No

orlorlorlrwNnRrRloRrlOMwWNROORLONROORAWNRIOORUORRP|TRORIF VLR

While the number of household members is 48.31%,
families with 2 to 5 individuals, 32.61% are families with 5-7
individuals, 11.69% have 7-10 individuals, and 6.77% have 10-
15 individuals. families and 0.62% are families with 15 or more
individuals.

When the education level is examined in the research,
university with 31.38% and high school graduates with 31.38%
are in the first place, primary education is in the second place
with 16.32%, secondary education is in the third place with
16.00% and 4.92% is in the first place. and illiterate consumers
take the fourth place.

When the occupational status is examined, self-employment
with a rate of 22.46% and students with a rate of 22.46% are in
the first place, while civil servants with a rate of 15.69% and a
worker with a rate of 15.69% take the second place. In case of
occupation, 13.85% of the participants are housewives, 7.39%
are self-employed and 2.46% are retirees.

When the income status is examined, it is determined that
17.85% of the participants have an income level of less than
5000 b and 17.85% of them have an income level between 5
001 and 10 000 %, while 61.84% of them have an income level
between 10 001-15 000 b, It has been determined that 2.46% of
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them have an income level of over 15 000 b. Within the scope
of the research, the most easily obtained meat type in the region
is white meat with a rate of 32.31%. In the preferences of
consumers, beef is in the second place with 31.38%, sheep meat
is in the third place with 27.38%, goat meat is in the fourth place
with 7.69%, and fish is in the fifth place with 1.23%.

When the frequency of fish consumption was analyzeed, it
was defined that 9.54% of the participants consumed fish less
than once a week, 19.69% every 15 days, 36.62% once a month
and 34.15% less than once a month. In Tirkiye, 50% of the
consumers in Erzincan (Karakaya et al., 2020) and in another
study conducted in Mexico, 24.24% of the individuals reported
that every fortnight (Pérez-Ramirez et al., 2015), South Korea
In the study conducted in the province of Ardahan, Tirkiye,
7.3% of the households were found to be more than once a week
(Lee & Nam, 2019), and in another study conducted in Serbia,
52.24% of the participants (Djordjevic et al., 2015) 26.16%
(Kili¢ et al., 2019), in the study conducted in Mersin, 42.00%
(Sen & Sahin, 2017), and in the study conducted in the USA,
24% of the individuals (Hicks et al., 2008) It was determined
that they consumed fish once.

In the research region, it was defined that 31.69% of the
participants bought fish from the markets where fish are sold,
27.08% from the market place, 25.23% from the fish market
and 16.00% from the peddlers. In the study handled in Ankara,
it was determined that consumers who prefer to consume fresh
fish do not buy fish from fixed consumption places (Giil Yavuz
et al., 2015).

When the most consumed fish species were examined,
28.31% of the participants were trout, 28.00% of sea bream,
16.92% of anchovy, 11.69% of sea bass, 8.31% of horse
mackerel and 6% of participants. It was determined that 77 of
them consumed bonito. In a study handled in Ankara, it was
determined that 56.10% of consumers consume anchovy (Giil
Yavuz et al., 2015). In the study handled in Mersin, it was
determined that the consumers consumed the most (27%) sea
bream and the second (21%) anchovy (Sen & Sahin, 2017).

It was determined that 34.15% of the participants consumed
more than 6-10 kg, 28.31% of them 4-6 kg, 23.69% of them 1-
3 kg and 13.85% of them consumed more than 10 kg of fish per
year.

Considering the annual consumption of red meat, 24.62%
of the participants are 10-15 kg, 19.38% are 6-10 kg, 18.15%
are 4-6 kg, 17.85% are over 20 kg. and 9.23% consume 1-3 kg
of red meat. In the study conducted in the province of Erzincan,
it was determined that 54.40% of the consumers and in the
study conducted in the province of Mersin, 46.00% of the
consumers tended to consume red meat (Sen & Sahin, 2017,
Karakaya et al., 2020).

Considering the annual consumption of white meat, 30.46%
of the participants are over 20 kg, 24.92% are 10-15 kg, 22.15%

are 2-4 kg, 11.38% are 6-10 and again, it was determined that
11.38% consumed white meat between 1-3 kg and 10.77% 15-
20 kg.

When the fish consumption pattern was examined, it was
determined that 61.54% of the participants preferred to
consume fish as fresh, 33.54% preferred grilled, 12.92%
steamed and 11.39% preferred fish in other ways. In the study
handled in Erzincan, it was determined that 53% of the
consumers consumed fish in the pan, 20% on the grill, 17% in
the oven and 10% as steamed fish. Karakaya et al. (2020) in the
province of Erzincan and Bayraktar (2015) in the provinces of
Ankara and Canakkale found that 62.00% of consumers prefer
grilled and steamed and 27.00% fry. In a study conducted in
Diyarbakir, it was reported that 44.30% of consumers prefer the
frying method (Aydin & Odabagi, 2017), while in Tunceli,
34.00% of individuals prefer to cook the fish in the oven (Balci
et al., 2016). In the study conducted by Kirict et al (2018) in
Siirt province, pan-fried consumption as a form of fish
consumption is in the 1st place with a rate of 31.70%,
Olgunoglu et al (2014) in Adiyaman and Terin et al. (2016) in
Van. In their study, they found that the fish consumption type
was frying at a rate of 41.00% and 40.20%, respectively.

When the fish cooking method was examined, it was
determined that 42.15% of the participants cooked fish as fried,
33.54% grilled, 12.92% steamed and 11.39% others (sushi,
soup, etc.). In the study conducted in Erzincan, 53.00% of the
consumers were in the pan (Karakaya et al., 2020), in the study
conducted in Mersin, 42.00% was grilled (Sen & Sahin, 2017),
and in the study conducted in Diyarbakir 44.30%. fried (Aydin
& Karadurmus 2013), and in a study conducted in Tunceli, it
was determined that 34.00% of consumers prefer to consume
fish in the oven (Balci et al., 2016).

The coefficient and unit (marginal) effect results of the
sequential probit model created to analyze the factors affecting
the fish consumption level of consumers living in the urban area
of Igdir Province are given in Table 2. In the sequential probit
model created, the fish consumption levels of the consumers
were used as the addict variable, and the inaddict variables were
determined as gender, income level, frequency of fish
consumption, type of fish consumed, annual red meat
consumption and type of fish consumption.

The model estimated by the maximum likelihood method is
statistically significant (p<0.000). According to Maddala
(1983), the threshold values of the model should be positive and
Mu(1) < Mu(2). According to the model results, the threshold
value parameters Mu(1) and Mu(2) of the model were positive
and statistically significant at the 1% level. The fact that the
threshold values are econometrically important indicates that
the fish consumption level grouping is accurate.
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Table 2: Ordered Probit model results.

Marginal Effects

Variables Estimated Y=0 Y=1 Y=2 Y=3
Coefficients - - - -
(1-3 kg) (4-6 kg) (7-10 kg) (10< ko)
Constant 0.21779 -- -- -- --
(0.2918)
Gender -.25246** 0.07406** 0.02614** -0.05104** -0.04916**
(0.0384) (0.0394) (0.0467) (0.0385) (0.0432)
Income -.15235** 0.04462** 0.01602** -0.03088** -0.02975**
(0.0310) (0.0323) (0.0419) (0.0340) (0.0346)
Frequency of .24565*** -0.07194*** -0.02584*** 0.04980*** 0.04798***
consuming fish (0.0001) (0.0002) (0.0013) (0.0002) (0.0004)
The most consumed -.27460* 0.08451* 0.02370** -0.05879* -0.04942**
type of fish (0.0536) (0.0660) (0.0267) (0.0663) (0.0395)
;thagﬁ‘;ﬂ:n%md 20466%** -0.05994%** -0.02152%** 0.04149%** 0.03997***
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
annually
Fish cooking method -.17544* 0.05138* 0.01845 -0.03557* -0.03426*
g (0.0916) (0.0932) (0.1036) (0.0966) (0.0942)
0.85393***
Mu(1) (0.0000)
1.98151***
Mu(2) (0.0000)
Log likelihood function -406.72780
Restricted log likelihood -435.20795
Chi squared [6 d.f.] 56.96031
Significance level 0.00000

Note: *** ** * ==> Severity: 1%, 5%, 10%. Values in parentheses are p values.

According to the model results; The variables of gender,
income level, frequency of fish consumption, type of fish
consumed, annual red meat consumption and fish consumption
pattern are all statistically significant.

Since the interpretation of the coefficients of the sequential
probit model results may cause errors, the comments on the
factors affecting the fish consumption level were made by
evaluating the marginal effects. Among the marginal effects,
except for the coefficient of the fish consumption pattern
variable (Y=1), the marginal effects are statistically significant
and the comments were made on these variables.

According to the ordinal probit model results, the fact that
the gender of the consumer is female reduces the level of fish
consumption. Since Igdir is a male-dominated province and
men are more likely to be fed outside the home than women,
the fact that the consumer is male increases fish consumption.
Being a female consumer increases the probability of
consuming 1-3 kg (Y=0) fish by 7.41%, and the probability of
consuming 4-6 kg (Y=1) by 2.61%, while the probability of
consuming 7-10 kg (Y=2) fish and 10 kg (Y=3) reduces fish
consumption by 5.10% and 4.92%, respectively.

There is a negative correlation between income level and
fish consumption level. In previous studies, the opposite was
found, and a positive relationship was determined between
household income level and fish consumption (Akinbode &

Dipeolu, 2012; Can et al., 2015; Dauda et al., 2016; Terin,
2019). Since the fish species consumed in Igdir are cheaper than
red meat and the fish caught from rivers and lakes in the region
are sold at low prices, they are more preferred by those with
low income. While income level above 3000 b increases the
probability of 1-3 kg (Y=0) fish consumption by 4.46% and 4-
6 kg (Y=1) fish consumption probability by 1.60%, while 7-10
kg ('Y=0) fish consumption probability at the same income level
increases by 4.46%. Y=2) and over 10 kg (Y=3) reduce the
probability of fish consumption by 3.01% and 2.98%,
respectively.

As expected, there is a positive relationship between the
frequency of fish consumption and the amount of consumption.
As the frequency of fish consumption increases as a period, the
probability of fish consumption level (Y=0) and (Y=1)
decreases by 7.19% and 2.58%, while the probability of being
(Y=2) and (Y=3) decreases by 4.98% and (Y=3). increasing by
4.80%

One of the issues examined in the model is the relationship
between the type of fish consumed and the level of fish
consumption. According to the model results, it is possible that
those who consume anchovy and horse mackerel, which are the
most common sea fish in Tiirkiye, have lower fish consumption
levels. Those who prefer anchovy and horse mackerel in fish
consumption increase the probability of being in the (Y=0) and
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(Y=1) groups by 8.45% and 2.37%, respectively, while the
probability of being in the (Y=2) and (Y=3) groups is 5%, 88
and 4.94% decrease.

According to the model results, there is a positive
relationship between consumers' red meat consumption and fish
consumption. Red meat is mainly consumed in the region and
there is no comparison with fish meat. While fish meat is
consumed more seasonally and according to its availability in
the region, red meat is constantly reached and consumed.
Therefore, red meat and fish meat are not considered as
substitutes for each other. This reveals a positive relationship
between them in terms of consumption. The increase in the
amount of red meat consumption of consumers (Y=0) and
(Y=1) decrease the probability of being in the fish consumption
group by 6.00% and 2.15%, respectively, while the probability
of being in the fish consumption group (Y=2) and (Y=3)
decreases by 4.14%. and increases by 4.00%.

Fish cooking method has also been identified as one of the
variables that determine the amount of fish consumption. It has
been determined that those who prefer their fish consumption
by frying and grilling are less likely to consume fish than those
who consume it in other ways. That is, the probability of finding
(Y=0) and (Y=1) fish frying and grilling was 5.14% and 1.85%,
while the probability of finding (Y=2) and (Y=3) was 3.56%
and (Y=1). It decreases by 3.43 percent.

4. Conclusion and Recommendations

In the research, the gender, income, frequency of fish
consumption, the most consumed fish species, the amount of
red meat consumed annually and the method of cooking fish
determine the fish consumption tendency of the consumers. In
the study, when the relationship between fish consumption and
gender is examined, it has been determined that the level of fish
consumption decreases if the consumers are women and the
income level is high.

In order to increase the consumption of aquatic products,
which are a healthy food source in terms of balanced and
healthy nutrition and sustainability, the region should be
enriched with facilities where aquaculture products can be
produced regularly and fish can be kept. In this way, the
consumer group that tends to red meat can be directed to
seafood. It is possible to improve the fish consumption habits
of the consumers by conducting training activities on healthy
and balanced nutrition in the province. The public and private
sectors and even professional organizations can play an
effective role in changing the consumption preferences and
habits of consumers. With all these activities, the aquaculture
sector can be developed in all societies with the same ecological
characteristics and consumer tendencies.

Conflict of Interest

The author declares no conflict of interest.

References

Anonymous. (2013). Livestock industry report 2013.
http://www.tigem.com.tr

Akbay, C., Tiryaki, G. Y., & Giil, A. (2007). Consumer
characteristics influencing fast food consumption in
Turkey. Food Control, 18(8), 904-913.
https://doi.org/10.1016/j.foodcont.2006.05.007

Akinbode, S. O., & Dipeolu, A. O. (2012). Double-hurdle
model of fresh fish consumption among urban
households in South-West Nigeria. Current Research
Journal of Social Sciences, 4(6), 431-439.

Aydm, M., & Karadurmus, U. (2013). Trabzon ve Giresun
bolgelerindeki su iriinleri tiiketim aliskanliklari.
Karadeniz Fen Bilimleri Dergisi, 3(9), 57-71. (In
Turkish)

Aydmm, M., & Odabasi, Y. (2017). Su Uriinleri Tiiketim
Aliskanliklar1 Uzerine Bir Arastirma: Diyarbakir ili
ornegi. Turkish Journal of Maritime and Marine
Sciences, 3(2), 101-112. (In Turkish)

Balci, M., Birici, N., Seker, T., Akgiin, H., Sesli, A., & Arisoy,
G. (2016). Tunceli ili balik tiiketim analizi. Erzincan
Universitesi Fen Bilimleri Enstitiisii Dergisi, 9(Special
Issue), 73-85. https://doi.org/10.18185/eufbed.61432
(In Turkish)

Bashimov, G. (2017). Nigde ilinde balik eti tiiketim
aligkanliginin  belirlenmesi. Tiirk Tarim ve Doga
Bilimleri Dergisi, 4(2), 196-204. (In Turkish)

Bayraktar, S. (2015). Ankara ve Canakkale'de su firiinleri
tiiketim tercihleri ve aligkanliklarinin kargilagtiritlmasi
(Master's thesis, Canakkale Onsekiz Mart University).
(In Turkish)

Belton, B., Bush, S. R., & Little, D. C. (2016). Are farmed fish
just for the wealthy? Nature, 538(7624), 171.
https://doi.org/10.1038/538171d

Béné, C., Macfadyen, G., & Allison, E. (2007). Increasing the
contribution of small-scale fisheries to poverty alleviation
and food security. Food and Agriculture Organization of
the United Nations (FAO). https://www.fao.org/family-
farming/detail/en/c/273564/

Can, M. F., Giinlii, A., & Can, H. Y. (2015). Fish consumption
preferences and factors influencing it. Food Science and
Technology, 35(2), 339-346. https://doi.org/10.1590/1678-
457X.6624

Chen, K. Z., Ali, M., Veeman, M. M., Unterschultz, J., & Le, T.
(2002). Relative importance rankings for pork attributes
by Asian-origin consumers in California: Applying an
ordered probit model to a choice-based sample. Journal

97


http://www.tigem.com.tr/
https://doi.org/10.1016/j.foodcont.2006.05.007
https://doi.org/10.18185/eufbed.61432
https://doi.org/10.1038/538171d
https://www.fao.org/family-farming/detail/en/c/273564/
https://www.fao.org/family-farming/detail/en/c/273564/
https://doi.org/10.1590/1678-457X.6624
https://doi.org/10.1590/1678-457X.6624

Askan (2023). Journal of Agricultural Production, 4(2), 91-99

of Agricultural and Applied Economics, 34(1), 67-79.
https://doi.org/10.1017/S1074070800002157

Caylak, B. (2013). Izmir ili su iiriinleri tiikketimi ve tiiketici
tercihleri iizerine bir arastirma (Master’s thesis,
Canakkale Onsekiz Mart University). (In Turkish)

Dauda, A. B., Ojoko, E. A.,, & Fawole, B. E. (2016).
Economic analysis of frozen fish demand in Katsina
metropolis, Katsina State, Nigeria. Journal of
Fisheries and Aquatic Science, 11(1), 93-99.
https://doi.org/10.3923/jfas.2016.93.99

Demirtas, B., Dagistan, E., Akpinar, M. G., & Sayn, C. (2014).
Fish consumption patterns of urban households in
Hatay, Turkey. Journal of Academic Documents for
Fisheries and Aquaculture, 2, 69-77.

Djordjevic, V., Sarcevic, D., & Petronijevic, R. (2015). The
attitudes and habits of Serbian schoolchildren to
consumption of fish. Procedia Food Science, 5, 73-76.
https://doi.org/10.1016/j.prof00.2015.09.018

Ercan, O., & Sahin, A. (2016). Kahramanmaras kent
merkezinde balik eti tiiketim analizi. Kahramanmaras
Stitcii Imam Universitesi Tarim ve Doga Dergisi, 19(1),
51-65.  https://doi.org/10.18016/ksujns.57816  (In
Turkish)

Erdal, G., & Esengiin, K. (2008). Tokat ilinde balik tiiketimini
etkileyen faktorlerin logit model ile analizi. Ege
Universitesi Su Uriinleri Dergisi, 25(3), 203-209. (In
Turkish)

FAO. (2022). FishStat Plus-Universal software for fishery
statistical time series. Food and Agriculture
Organization of the United Nations (FAO).
https://www.fao.org/fishery/en/statistics/software/fishst
atj

FAO. (2023). FishStat Plus-Universal software for fishery
statistical time series. Food and Agriculture
Organization of the United Nations (FAO).
https://www.fao.org/fishery/en/statistics/software/fishst
atj

Giil Yavuz, G., Yasan Ataseven, Z., Giil, U., & Giilag, Z. N.
(2015). Su iriinleri tiikketiminde tiiketici tercihlerini
etkileyen faktorler: Ankara ili Ornegi. Yunus

Arastirma Biilteni, 15(2), 73-82.
https://doi.org/10.17693/yunusae.v15i21955.235746
(In Turkish)

Hicks, D., Pivarnik, L., & Mc Dermott, R. (2008). Consumer
perceptions about seafood-an Internet survey. Journal of
Food Service, 19, 213-226. https://doi.org/10.1111/j.1745-
4506.2008.00107.x

Greene, W. H. (2008). Econometric analysis. Sixth edition.
Prentice-Hall.

Greene, W.H. (2012). Econometric analysis. Seventh Edition.
Prentice-Hall.

Hatirli, S. A., Demircan, V., & Aktas, A. R. (2004). Isparta
ilinde ailelerin balik tiiketiminin analizi. Siileyman
Demirel Universitesi Iktisadi ve Idari Bilimler Fakiiltesi
Dergisi, 9(1), 245-256. (In Turkish)

Karakaya, E., Sékmen, T. O., & Kiric1, M. (2020). Erzincan ili
balik tiiketim aligkanhiklarinin belirlenmesi. Menba

Kastamonu Universitesi Su Uriinleri Fakiiltesi Dergisi,
6(1), 18-29. (In Turkish)

Kaya, Y., Duyar, H. A., & Erdem, M. E. (2004). Balik yag
asitlerinin insan saglig1 i¢in onemi. Ege Universitesi Su
Uriinleri Dergisi, 21(3-4), 365-370. (In Turkish)

Kilig, E. Soylu, M., & Uzmanoglu, M. S. (2019). Ardahan ili su
tirtinleri tiiketim aligkanliklarinin belirlenmesi. Tiirk
Tarim —Gida Bilim ve Teknoloji Dergisi, 7(7), 1028-
10309. https://doi.org/10.24925/turjaf.v7i7.1028-
1039.2536 (In Turkish)

Kirier, M., Cam, O., & Karakaya, E. (2018). Siirt ili kent
merkezinde balik eti tiiketim yapisi ve tiiketicilerin satin
alma egilimlerinin belirlenmesi. Akademik Ziraat Dergisi,
7(2), 227-236. http://doi.org/10.29278/azd.476656 (In
Turkish)

Lee, M. K., & Nam, J. (2019). The determinants of live fish
consumption frequency in South Korea. Food
Research International, 120, 382-388.
https://doi.org/10.1016/j.foodres.2019.03.005

Maddala, G. S. (1983). Limited-addict and qualitative variables
in econometrics. Cambridge University Press.

Marques, 1., Botelho, G., & Guiné, R. (2019). Comparative
study on nutritional composition of fish available in
Portugal. Nutrition & Food Science, 49(5), 925- 41.
https://doi.org/10.1108/NFS-11-2018-0311

Olgunogluy, 1. A., Bayhan, Y. K., Olgunoglu, M. P., Artar, E.,
& Ukav, 1. (2014). Adiyaman ilinde balik eti tiiketim
aligkanliklarinin ~ belirlenmesi. GidaTeknolojileri
Elektronik Dergisi, 9(1), 21-25. (In Turkish)

Pérez-Ramirez, M., Almendarez-Hernandez, M. A., Avilés-
Polanco, G., & Beltran-Morales, L. F. (2015).
Consumer acceptance of eco-labeled fish: A Mexican
case study. Sustainability, 7(4), 4625-4642.
https://doi.org/10.3390/su7044625

Roos, N., Wahab, M. A, Hossain, M. A., & Thilsted, S. H.
(2007). Linking human nutrition and fisheries:
Incorporating micronutrient-dense, small indigenous
fish species in carp polyculture production in
Bangladesh. Food and Nutrition Bulletin, 28(2), 280-
293. https://doi.org/10.1177/15648265070282s207

Sen, A., & Sahin, A. (2017). Mersin’de yasayan tiiketicilerin
balik tiiketim tercihlerini demografik faktorler agisindan
ele alan bir arastirma. Afyon Kocatepe Universitesi
Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 19(1), 33-
46.

98


https://doi.org/10.1017/S1074070800002157
https://doi.org/10.3923/jfas.2016.93.99
https://doi.org/10.1016/j.profoo.2015.09.018
https://doi.org/10.18016/ksujns.57816
https://www.fao.org/fishery/en/statistics/software/fishstatj
https://www.fao.org/fishery/en/statistics/software/fishstatj
https://www.fao.org/fishery/en/statistics/software/fishstatj
https://www.fao.org/fishery/en/statistics/software/fishstatj
https://doi.org/10.17693/yunusae.v15i21955.235746
https://doi.org/10.1111/j.1745-4506.2008.00107.x
https://doi.org/10.1111/j.1745-4506.2008.00107.x
https://doi.org/10.24925/turjaf.v7i7.1028-1039.2536
https://doi.org/10.24925/turjaf.v7i7.1028-1039.2536
http://doi.org/10.29278/azd.476656
https://doi.org/10.1016/j.foodres.2019.03.005
https://doi.org/10.1108/NFS-11-2018-0311
https://doi.org/10.3390/su7044625
https://doi.org/10.1177/15648265070282s207

Askan (2023). Journal of Agricultural Production, 4(2), 91-99

TEPGE. (2021). Uriin raporu su tiriinleri 2021. Tarimsal
Ekonomi ve  Politika  Gelistirme  Enstitiisii.
https://arastirma.tarimorman.gov.tr/tepge/Belgeler/PDF
%20%C3%9Cr%C3%BCn%20Raporlar%C4%B1/202
1%20%C3%9Cr%C3%BCn%20Raporlar%C4%B1/Su
%20%C3%9Cr%C3%BCnleri%20%C3%9Cr%C3%B
Cn%20Raporu%202021-338%20TEPGE.pdf (In
Turkish)

Terin, M., Hamamci, G., Giil, T., & Terin, S. (2016). Van ili
kentsel alanda hanelerin balik tiiketim yapist ve satin
alma davramglarinin belirlenmesi. Ege Journal of
Fisheries and Aquatic Sciences, 33(3), 241-249.
https://doi.org/10.12714/egejfas.2016.33.3.08 (In
Turkish)

Terin, M. (2019). Household characteristics influencing fish
consumption in Van Province, Turkey. Italian Journal
of Food Science, 31(3), 416-426.
https://doi.org/10.14674/1JFS-1448

Topeu, Y., & Dagdemir, V. (2017). Turkish consumer
purchasing decisions regarding PGl-labelled Erzurum
civil cheese. Alinteri Journal of Agricultural Sciences,
32(2), 69-80. https://doi.org/10.28955/alinterizbd.343725

TUIK. (2023). Dis ticaret istatistikleri. Tiirkiye Istatistik
Kurumu. https://biruni.tuik.gov.tr/disticaretapp/menu.zul
(In Turkish)

Uzundumlu, A. S. (2017). Determining fish consumption
behavior among households and the most suitable type
of fish in Erzurum Province. Iranian Journal of
Fisheries Sciences, 16(2), 684-697

WHO. (2020). Obesity and overweight. World Health
Organization. https://www.who.int/news-room/fact-
sheets/detail/obesity-and-overweight

Yicel, A. (2001). Meat and fisheries technology. Uludag
University, Faculty of Agriculture, Lecture Notes No:
47. (In Turkish)

99


https://arastirma.tarimorman.gov.tr/tepge/Belgeler/PDF%20%C3%9Cr%C3%BCn%20Raporlar%C4%B1/2021%20%C3%9Cr%C3%BCn%20Raporlar%C4%B1/Su%20%C3%9Cr%C3%BCnleri%20%C3%9Cr%C3%BCn%20Raporu%202021-338%20TEPGE.pdf
https://arastirma.tarimorman.gov.tr/tepge/Belgeler/PDF%20%C3%9Cr%C3%BCn%20Raporlar%C4%B1/2021%20%C3%9Cr%C3%BCn%20Raporlar%C4%B1/Su%20%C3%9Cr%C3%BCnleri%20%C3%9Cr%C3%BCn%20Raporu%202021-338%20TEPGE.pdf
https://arastirma.tarimorman.gov.tr/tepge/Belgeler/PDF%20%C3%9Cr%C3%BCn%20Raporlar%C4%B1/2021%20%C3%9Cr%C3%BCn%20Raporlar%C4%B1/Su%20%C3%9Cr%C3%BCnleri%20%C3%9Cr%C3%BCn%20Raporu%202021-338%20TEPGE.pdf
https://arastirma.tarimorman.gov.tr/tepge/Belgeler/PDF%20%C3%9Cr%C3%BCn%20Raporlar%C4%B1/2021%20%C3%9Cr%C3%BCn%20Raporlar%C4%B1/Su%20%C3%9Cr%C3%BCnleri%20%C3%9Cr%C3%BCn%20Raporu%202021-338%20TEPGE.pdf
https://arastirma.tarimorman.gov.tr/tepge/Belgeler/PDF%20%C3%9Cr%C3%BCn%20Raporlar%C4%B1/2021%20%C3%9Cr%C3%BCn%20Raporlar%C4%B1/Su%20%C3%9Cr%C3%BCnleri%20%C3%9Cr%C3%BCn%20Raporu%202021-338%20TEPGE.pdf
https://doi.org/10.12714/egejfas.2016.33.3.08
https://doi.org/10.14674/IJFS-1448
https://doi.org/10.28955/alinterizbd.343725
https://biruni.tuik.gov.tr/disticaretapp/menu.zul
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight

