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Abstract

The automobile industry is a service-oriented industry that is constantly developing. Households are the most important
interlocutors in this industry. The study's aim in this direction is to determine what factors influence the number of
automobiles owned by households. The factors that affect this number, as well as the extent of these affects, have
been investigated in the study. The study's data set was obtained from the Turkish Statistical Institute's Household
Budget Surveys. Count data models were used in the study. As a result of the study, the gender, age, educational status,
marital status, working status of the household head, household size, annual available income, second house ownership,
saving status, eating out habits, going to the movie habits, going to the market habits, difficulty in accessing public
transportation services, difficulty in accessing compulsory education services and the variables of the survey year were
statistically significant. The information presented in this study is expected to help decision makers and policymakers who
benefit from the automobile sector, particularly automobile industry manufacturers.
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Introduction

The automobile industry is a highly competitive industry that is constantly changing and
developing. The automotive industry has a sizable and effective market share that benefits all
segments of society. The automobile industry is a major economic driver in developing count-
ries such as Turkey. A developed automobile industry is a feature shared by all industrialized
countries (Karaatl et al., 2012: 88). There are many brands in the industry that offer various
options for a wide range of budgets, suitable for individuals’ needs or luxury expectations.
The desire of individuals to live more independently and to avoid public transportation as
much as possible, particularly in the recent Covid-19 pandemic, has made automobile ow-
nership important, despite the fact that excessive tax burdens on automobiles in Turkey force
individuals hands in terms of automobile ownership, which is no longer a luxury and has
become a necessity.
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Since 2015, Turkey’s automobile ownership has increased. Although an increase in the
number of automobiles is a sign of prosperity, it also has certain negative consequences.
It contributes to traffic congestion, particularly in congested cities, as well as the spread of
emissions into the atmosphere. Road transport contributes significantly to pollution. As a
result of global warming, the amount of emissions in the atmosphere increases as the number
of vehicles increases, causing ozone layer damage and negative effects on the lives of many
(Otken and Giimiisay, 2009: 1).

The study’s purpose is to determine what factors influence the number of automobiles in a
population. Nowadays, the number of employed people in a family is more than one, and the
regular daily flow of life is gradually accelerating, so an automobile frequently far from meets
the needs of the household. Especially in Turkey, due to the currency fluctuations and the ever-
increasing tax burdens, automobile ownership has begun to be seen as an investment as well as
a necessity and this study was motivated by this situation. The study’s findings may be useful
to decision makers and policymakers who benefit from the automobile industry, particularly
automobile manufacturers, by providing information on the factors influencing the number of
automobiles owned by households, which are important interlocutors of the automobile sector.

This work consists mainly of five parts. Following the introduction, the second section
contains a literature review. The third section describes the data set, variables, and economet-
ric method used in the study. The results of the analysis are presented in the fourth part, and
the results are discussed and evaluated in the final part.

Literature Review

Other economic factors, particularly gender, marital status, educational status, and inco-
me, were found to have an effect on automobile ownership in studies conducted as seen in the
literature review. Some of the studies on this subject are identified below.

Scott and Axhausen (2006) conducted research on the mobility needs of households. The
study’s data set was obtained through a survey conducted in Germany. In the study, the bi-
variate-ordered probit regression model was used. According to the findings of the study,
income is important for both season tickets and automobiles, but as income rises, so does the
preference for automobiles over seasonal tickets, and the further a household lives from the
city centre, the more likely it is to own one or more automobiles.

Potoglou and Kanaroglou (2008) investigated the influence of socioeconomic factors on
the number of automobiles owned by a household. A questionnaire was used in the study, as
well as a multinominal logistic regression model. The study discovered that the number of
working adults and persons with a driver’s license affects the number of automobiles, that an
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increase in the number of employees increases the likelihood of the household having two or
more automobiles, and that households with children and married children are more likely to
have two automobiles than single individuals.

Li et al. (2010) investigated the influence of socioeconomic and demographic factors on
private vehicle ownership in China’s megacities. The study relied on questionnaire data and
employed discrete choice models. According to the findings of the study, urban welfare,
urban scale, and road infrastructure all have significant positive effects on private vehicle
ownership in cities.

In their study, Ritter, and Vance (2013) investigated the effect of reduced family size on
the number of automobiles. The study’s data set was taken from German household data.
In the study, the multinominal logistic regression method was used. The study showed that,
despite Germany’s declining population, there will be an increase in automobile ownership
until 2030, that the projected increase in automobile ownership is related to an increase in
household income, and that distance from public transportation is an important determinant
of vehicle ownership.

Guo investigated the effect of parking spaces in residences on automobile ownership
(2013). The study’s data set was obtained via a survey application in New York. According
to the findings of the study, garage, driveway, and street parking all have a positive effect on
automobile ownership.

Gomez-Gélvez and Obando investigated the determinants of household automobile ow-
nership (2013). The study’s data set was obtained through a survey conducted in Colombia.
The data in the study was analysed using discrete choice models. According to the findings
of the study, income has a major effect on vehicle ownership, and the distance to work influ-
ences automobile ownership.

In their study, Akay and Tiimsel (2015) studied the factors affecting automobile owners-
hip. In the study, the sequential logistic regression method was used. The study included data
from 3733 households from the 2013 Budget Survey. As a result of the study, it was deter-
mined that the variable that most negatively affects automobile ownership is a household’s
monthly expenditures, and the variable that most positively affects the probability of a hou-
sehold owning an automobile is income.

Oakil et al. (2016) examined the factors affecting young people’s automobile ownership.
The study employed logistic regression analysis. The study results showed a decrease in au-
tomobile ownership among young people in the Netherlands. The effect of urbanization level
on automobile ownership was found to be much stronger for young couples than for young
families or singles.
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Another study conducted by Cimar (2018) examined the effect of socioeconomic and
demographic factors on consumer automobile ownership. The study’s data set was gathered
by administering a questionnaire to 2000 people working in Bursa. In the study, a logistic reg-
ression model was used. According to the findings of the study, home ownership is the most
influential factor on automobile ownership, followed by gender and marital status.

Gilirel studied the factors affecting automobile ownership (2019). The study’s data set was gat-
hered using a questionnaire administered in Denizli. In the study, binary logistic regression analy-
sis was used. The monthly total income of the household, the number of people with a driver’s
license in the household, the educational status of the household head, the age of the household
head, the number of people with a public transportation card in the household, and the household
ownership status were found to be significant factors according to the results of the study.

Memisoglu and Can (2021) studied the factors affecting purchase decisions in the luxury
automotive sector. The study’s data set was based on survey data collected in 2019. Accor-
ding to the findings of the study, status, uniqueness, safety, comfort, and environmental sen-
sitivity are important factors in people’s luxury automobile preferences.

Methodology

Data Set

The purpose of this study was to investigate the factors affecting the number of automobi-
les owned by households in Turkey. In the study, the Household Budget Survey of the Turkish
Statistical Institute for the years 2015-2019 was used. The stratified two-stage cluster samp-
ling method was used to obtain the data in the Household Budget Survey (Turkish Statistical
Institute, [TUIK], 2021). Finally, the study included data on 59102 household heads.

Variables

The study examined the demographic, economic, social, and environmental structures of
households in order to conduct an econometric analysis of the number of automobiles owned
by households. In practice, the number of automobiles to be used as a dependent variable
covers the modes of transportation used by households for special purposes other than com-
mercial purposes.

The factors in the study’s data set and the factor affecting household automobile owners-
hip were identified as independent variables. The independent variables were gender, age,
educational status, marital status, working status of the household head, household size, an-
nual available income, second housing ownership, saving status, eating out habits, going to
the movie habits, going to the market habits, difficulty in accessing public transportation ser-
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vices, difficulty in accessing compulsory education services, and year factors. Furthermore,
the age variable was classified to examine the effects in different life stages, and the income
variable was classified to examine the effects in different income levels.

Research Method

The study employed poisson regression analysis, which was carried out using the Stata
14.1 program. Initially, descriptive statistics for independent variables were used, followed
by poisson regression analysis to look at the factors influencing the number of automobiles
owned by households.

Results

Descriptive Statistics

Table 1 contains the category definitions and descriptive statistics for the variables in the
study. The average number of automobiles per household was 0.453, with a household size
of 3.473. It was determined that 83.9% of household heads were male, 23.3% were between
the ages of 45 and 54, the majority (81.8%) were married couples living together, 25.7% had
a university degree, and 65.4% were working in some capacity. Furthermore, 8.4% owned
second homes, the majority (69.8%) did not save money, 36.6% dined out frequently, 7.4%
went to the movies frequently, 62.8% went to the market frequently, 65.8% had easy access
to public transportation, 63.4% had easy access to health care, and 69.1% had easy access to
compulsory education.

Table 1
Descriptive Statistics of Variables
. Standard
Variables n (%) Average deviation
Number of Automobiles 0.453 0.553
Household Size 3.473 1.821
Demographic indicators
Gender
1 Male 83.9
2 Woman 16.1
Age
1 15-24 1.2
2 25-34 13.2
3 35-44 234
4 45-54 23.3
5 55-64 19.5
6 65 and over 19.5
Education Status
1 Had Not Graduated From A School-Primary School 283
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Variables n (%)

2 Secondary school 31.7

3 High school 14.3

4 University 25.7
Marital status

1 Never Married 3.9

2 Married 81.8

3 Divorced - Spouse Dead 14.3
Economic indicators
Working Status

1 Working 65.4

2 Not Working 34.6
Income Level

1 1t Income Level (lowest) 25.0

2 2nd Income Level 25.0

3 3rd Income Level 25.0

4 4th Income Level (highest) 25.0
Second Home Ownership

1 Yes 8.4

2 No 91.6
Saving Status

1 Yes 30.3

2 No 69.8
Social and environmental indicators
Eating Out Habits

1 Yes 36.6

2 No 63.4
Going to the Movies Habits

1 Yes 7.4

2 No 92.6
Going to the Market Habits

1 Yes 62.8

2 No 37.2
Difficulty Accessing Public Transport Services

1 Easy 65.8

2 Middle 11.1

3 Hard 23.1
Difficulty Accessing Health Services

1 Easy 63.4

2 Middle 11.9

3 Hard 24.7
Difficulty Accessing Compulsory Education Services

1 Easy 69.1

2 Middle 10.8

3 Hard 20.0
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Model Estimation

The study used count data models to determine the number of automobiles owned by
households. Because the dependent variable included the observation “0,” the zero-inflated
poisson regression model and the poisson regression model were statistically compared, and
the resulting test statistic indicated that the poisson regression model should be used. (Vuong
test of zip vs. standard Poisson: z =-2.04 Pr>z = 0.9793). The established poisson regression
model was found to be statistically significant (P<0.000). The poisson regression model ren-
ders the important assumption that there is equal dispersion. Equal dispersion occurs when
the variance equals the average, whereas overdispersion occurs when the variance exceeds
the average. To determine whether the overdispersion parameter was statistically significant,
the likelihood ratio (LR) and Wald tests were used (Dinarcan, 2018: 11; Ug¢dogruk and Sen-
giil, 2021: 191). An LR test was used in the study to test for overdispersion. The LR test
revealed that the a coefficient was statistically insignificant and that there was no overdisper-
sion. According to this result, it was discovered that poisson regression to the data set was
appropriate, and it was studied with robust standard errors.

The presence of multicollinearity between the independent variables that were to be inc-
luded in the Poisson regression model were tested. The variance inflation factors (Vif) for the
independent variables are shown in Table 2.

Table 2

Variance Inflation Factors

Variables Vif
Demographic indicators

Gender (reference: male)

Female 2.09
Age (reference: 65 and over)

15-24 1.25

25-34 227

35-44 2.78

45-54 2.36

55-64 1.79
Education Status (reference: had graduated from a school-primary school)

Secondary School 1.90

High School 1.60

University 2.42
Marital Status (reference: married)

Never Married 1.29

Divorced - Spouse Dead 2.16
Household Size 1.42

Economic indicators

Working Status (reference: not working)
Working 1.65
Income Level (reference: 1st income level (lowest))
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2nd Income Level 1.65
Variables Vif
Economic indicators

3rd Income Level 1.88

4th Income Level (highest) 2.44
Second Home Ownership (reference: no)

Yes 1.06
Saving Status (reference: no)

Yes 1.20

Social and environmental indicators

Eating Out Habits (reference: no)

Yes 1.31
Going to the Movies Habits (reference: no)

Yes 1.15
Going to the Market Habits (reference: no)

Yes 1.08
Difficulty Accessing Public Transport Services (reference: easy)

Middle 1.93

Hard 3.00
Difficulty Accessing Health Services (reference: easy)

Middle 2.25

Hard 3.54
Difficulty Accessing Compulsory Education Services (reference: easy)

Middle 2.02

Hard 2.78
Year 1.34
Mean Vif 1.91

The presence of a high-grade multicollinearity is indicated by a variance inflation factor
greater than 10, whereas the absence of a multicollinearity is indicated by a variance inflation
factor less than 5 (Alkan et al., 2015: 28). In the study, there was no multicollinearity between
the arguments. The Poisson regression model’s results are shown in Table 3.

Table 3

Poisson Regression Model Estimation Results

Robust Std. P 95% Conf. Interval

Variables i} Error LL UL

Demographic indicators
Gender (reference: male)

Female -0.342 0.026 0.000  -0.392 -0.291
Age (reference: 65 and over)

15-24 -0.203 0.072 0.005  -0.345 -0.060

25-34 0.004 0.022 0.855  -0.040 0.048

35-44 0.121 0.020 0.000 0.082 0.161

45-54 0.190 0.019 0.000 0.153 0.227

55-64 0.209 0.018 0.000 0.174 0.244
Education Status (reference: had not graduated from a school-primary school)

Secondary School 0.178 0.015 0.000 0.149 0.208
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High School 0.187 0.017 0.000 0.153 0.220
. Robust Std. 95% Conf. Interval
Variables i} Error P LL UL

Demographic indicators

Marital Status (reference: married)

Never Married -0.477 0.038 0.000 -0.551 -0.403
Divorced - Spouse Died -0.379 0.028 0.000 -0.435 -0.323
Household Size 0.009 0.003 0.005 0.003 0.015

Economic indicators

Working Status (reference: not working)

Working 0.072 0.013 0.000 0.046 0.097
Income Level (reference: 1stincome level (lowest))

2nd Income Level 0.562 0.022 0.000 0.519 0.605

3rd Income Level 0.832 0.022 0.000 0.790 0.874

4th Income Level (highest) 1.104 0.022 0.000 1.060 1.147
Second Home Ownership (reference: no)

Yes 0.281 0.013 0.000 0.257 0.306
Saving Status (reference: no)

Yes 0.121 0.010 0.000 0.102 0.140

Social and environmental indicators
Eating Out Habits (reference: no)

Yes 0.098 0.010 0.000 0.078 0.118
Going to the Movies Habits (reference: no)

Yes 0.046 0.014 0.001 0.018 0.074
Going to the Market Habits (reference: no)

Yes 0.125 0.010 0.000 0.105 0.145
Difficulty Accessing Public Transport Services (reference: easy)

Middle 0.031 0.020 0.121 -0.008 0.070

Hard 0.049 0.019 0.010 0.012 0.086
Difficulty Accessing Health Services (reference: easy)

Middle 0.003 0.021 0.896  -0.038 0.043

Hard -0.021 0.021 0313 -0.062 0.020
Difficulty Accessing Compulsory Education Services (reference: easy)

Middle 0.013 0.021 0.542  -0.028 0.054

Hard 0.081 0.020 0.000 0.042 0.120
Year 0.047 0.004 0.000 0.040 0.054
Cons -2.199 0.029 0.000  -2.257 -2.142

N: 59102 Log Likelihood: -44526.930

Pseudo R2: 0.094 Prob: 0.000

When Table 3 was examined, the gender, age, educational status, marital status, working
status of the household head, household size, annual available income, second housing ow-
nership, saving status, eating out habits, going to the movie habits, going to the market habits,
difficulty in accessing public transportation services, difficulty in accessing compulsory edu-
cation services and the variables of the survey year were found to be statistically significant.
Coeflicient interpretations were to be made through marginal effects. The marginal effect
values of the variables used in the model are shown in Table 4.
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Table 4

Poisson Regression Model Marginal Effect Estimation Results

95% Conf. Interval

Variables dy/dx  Std. Error P LL UL

Demographic indicators
Gender (reference: male)

Female -0.135 0.009 0.000  -0.152 -0.118
Age (reference: 65 and over)

15-24 -0.073 0.024 0.002  -0.120 -0.026

25-34 0.002 0.009 0.855 -0.016 0.019

35-44 0.052 0.008 0.000 0.035 0.068

45-54 0.084 0.008 0.000 0.068 0.099

55-64 0.093 0.008 0.000 0.078 0.108
Education Status (reference: had not graduated from a school-primary school)

Secondary School 0.072 0.006 0.000 0.060 0.084

High School 0.076 0.007 0.000 0.062 0.089

University 0.160 0.007 0.000 0.147 0.173
Marital Status (reference: married)

Never Married -0.179 0.011 0.000  -0.201 -0.157

Divorced - Spouse Died -0.149 0.010 0.000 -0.168 -0.130
Household Size 0.004 0.001 0.005 0.001 0.007
Economic indicators
Working Status (reference: not working)

Working 0.032 0.006 0.000 0.021 0.043
Income Level (reference: 1st income level (lowest))

2nd Income Level 0.160 0.006 0.000 0.149 0.172

3rd Income Level 0.276 0.006 0.000 0.264 0.288

4th Income Level (highest) 0.428 0.007 0.000 0.414 0.442
Second Home Ownership (reference: no)

Yes 0.142 0.007 0.000 0.128 0.156
Saving Status (reference: no)

Yes 0.055 0.004 0.000 0.047 0.064
Social and environmental indicators
Eating Out Habits (reference: no)

Yes 0.045 0.005 0.000 0.036 0.054
Going to the Movies Habits (reference: no)

Yes 0.021 0.007 0.002 0.008 0.035
Going to the Market Habits (reference: no)

Yes 0.055 0.004 0.000 0.047 0.064
Difficulty Accessing Public Transport Services (reference: easy)

Middle 0.014 0.009 0.125 -0.004 0.032

Hard 0.022 0.009 0.011 0.005 0.040
Difficulty Accessing Health Services (reference: easy)

Middle 0.001 0.009 0.896  -0.017 0.020

Hard -0.009 0.009 0.311 -0.028 0.009
Difficulty Accessing Compulsory Education Services (reference: easy)

Middle 0.006 0.009 0.544  -0.013 0.024

Hard 0.038 0.009 0.000 0.019 0.056
Year 0.021 0.002 0.000 0.018 0.025
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According to the marginal effects of the poisson regression model shown in Table 4, in
terms of demographic indicators, female household heads had 0.135 fewer automobiles com-
pared to men. Household heads aged 15-24 had 0.073 fewer automobiles compared to those
over 65, but those aged 35-44, 45-54, 55-64 had 0.052, 0.084, 0.093 more respectively. Auto-
mobile ownership rates for secondary, high school, and college graduates were 0.072, 0.076,
and 0.160 lower, respectively, compared to those who had not graduated from school/gradu-
ated from primary school. The number of households that had never married and divorced/
whose spouse had died were 0.179 and 0.149 less than those who had married, respectively.
The increase in household size increased the number of automobiles owned by households
by 0.004.

In terms of economic indicators, working household heads had 0.032 more automobiles
than non-working ones. Households belonging to the 2nd income level, 3rd income level
and highest income level had respectively 0.160, 0.276, 0.428 more automobiles than those
belonging to the lowest income level. Those who had a second home had 0.142 more auto-
mobiles than those who did not. Savers had 0.055 more automobiles than those who did not.

In terms of social indicators, those who had a habit of dining-out had 0.045 more auto-
mobiles than those who did not. Those who had the habit of going to the movies had 0.021
more automobiles than those who did not. Those who had a habit of going to the market had
0.055 more automobiles than those who did not. Those who had difficult access to public
transportation services had 0.022 more automobiles compared to those who had easy access.
Those with difficult access to compulsory education services had 0.038 more automobiles
compared to those with easy access. Over the years, the number of automobiles belonging to
households increased by 0.021.

Conclusion and Discussion

The factors affecting the number of automobiles owned by households were discussed
in this study. Because the number of automobiles was the dependent variable in the count
data, the poisson regression model was used as one of the count data models. As a result of
the study, the gender, age, educational status, marital status, working status of the household
head, household size, annual available income, second housing ownership, saving status,
eating out habits, going to the movies habits, going to the market habits, difficulty in acces-
sing public transportation services, difficulty in access to compulsory education services and
survey year were found to be statistically significant. To conclude, the findings are consistent
with the literature. The findings shed light on several policy implications.

Women own fewer automobiles than men. This could be due to the fact that the increased
number of female drivers in our country is a relatively new situation.

185



Istanbul Business Research 51/1

Concerning age factor when categorically taken to see the change in the number of au-
tomobiles related to life circuits, it was discovered that young people have less automobile
ownership and people over the age of 35 have the highest number of automobiles owned. It
is thought that this condition is related to income and getting started in business in an indirect
manner.

In terms of marital status, married people have the most automobiles when it comes to
marital status. This can be explained by the fact that married people require more automobi-
les to meet their household needs than single people, and the presence of working spouses or
children can sometimes necessitate the need for more than one automobile. In line with this
notion, it was discovered that as household size increases, so does the number of automobiles
owned by households.

All of the economic indicators have produced results that are consistent with one another.
As a natural result of this situation, households with good economic indicators own more au-
tomobiles. Those who work have more automobiles than those who do not work, those with a
middle-high income have more automobiles than those with a low income, and those a second
home have more automobiles.

In terms of social indicators, those who have the habit of eating out have more automo-
biles than those who don’t. Those who have the habit of going to the movies have more au-
tomobiles than those who don’t. Those who have the habit of going to the market have more
automobiles than those who don’t. In addition to expressing the sociocultural structure, these
variables are also indicators of the welfare level, so parallel outputs with the income level
variable are expected.

Those who have difficult access to public transportation have more automobiles than tho-
se who have easy access. Those who have difficult access to compulsory education services
own more automobiles than those who have easy access. The household’s transportation dif-
ficulties must have compelled the household to provide more than one vehicle.

The increase in the number of automobiles owned by households over the years can be
attributed to the family structure, which has grown and diversified over time, and in this case,
more than one vehicle will be required.

Examining automobile ownership, in a country like Turkey, whose per capita income is
much less from developed countries, will help us obtain valuable findings. Therewithal, the
Covid 19 pandemic has given rise to people’s desire to distance themselves from public pla-
ces, and this has started to force people to obtain automobiles.. In some cases, the inadequacy
of public transportation, poor transportation comfort, and even the inability to provide trans-
portation without specialized equipment forces people to own an automobile. In addition to
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all of these negative situations, I believe that the study will be valuable in terms of providing
the opportunity to evaluate the behaviour of partially high-income groups, in terms of auto-
mobile ownership, and will provide beneficial outcomes for the relevant stakeholders.
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