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Abstract: There are significant deviations in travel mode choice drivers between developed and 

developing countries. This study investigates the determinants of car ownership and public transit 

ridership in Iran. Using survey data from 800 respondents, the determinants of travel behaviour of 

Kerman residents were investigated, based on gender, age, household size, car ownership, fre-

quency of public transport ridership, number of working days per week, number of shopping ac-

tivities in the neighbourhood per week, number of entertainment activities in the neighbourhood 

per week, and number of shopping activities in the city. Two multivariate models were estimated 

using the OLS and WLS methods. Our findings suggested that owning a car tends to increase as 

age, household size, number of working days and number of shopping days in the city decreases. 

An increase in the number of entertainment days in the neighbourhood raised the probability of car 

ownership while shopping in the neighbourhood did not influence car ownership. Public transport 

use was negatively influenced by gender, increased age and number of working days, but positively 

influenced by shopping in the city. Our research results have significant implications for transport 

planning. Firstly, changes in household size may not be a good basis to inform planning as our 

findings show that in Kerman as household size increases, car ownership decreases, and it does not 

influence public transport. Secondly, when planning road network connectivity (land use) higher 

working days are expected to increase both car ownership and public transport use.  

Keywords: public transit ridership; car ownership; urban transportation planning; local  

accessibility; non-work urban travel; Kerman 

 

1. Introduction 

Urban transportation influences mobility, accessibility and economic productivity by 

facilitating the efficient movement of labour and goods and between various origins and 

destinations [1]. Effective planning and execution of urban transport provision and infra-

structure are critical to minimise the negative effects of transport on economic activity and 

the environment. In addition, an understanding of travel behaviour, in particular mode 

choices, is critical in urban transportation provision planning, the provision of infrastruc-

ture and in designing urban transport management strategies [2]. 

Travel behaviour is the interaction between actors and transport system components 

in the pursuit of accomplishing mobility objectives [3]. Travel behaviour relates to mode 
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choice preferences of users given trip attributes such as fare of travel/cost of travel, and 

quality of service attributes [4]. The trip purpose is one of the primary determinants of 

mobility objectives [5] and can be classified as work, school and shopping or leisure trips 

[6]. Observed travel behaviour is influenced by the socioeconomic characteristics of users 

such as income, household composition and employment status [2,3,7,8]. Secondly, the 

attributes of the transport system, namely private car ownership, relative costs of transit 

use vis a vis car usage, and access to public transit, impact the desired and required levels 

of travel [9]. Furthermore, the attributes of location, i.e., population density, local access 

to amenities, among others [10,11], can play a role. Additional frameworks for under-

standing the motivational aspects of observed behaviour make the study of travel behav-

iour completer and more meaningful for planning purposes. As such, travel behaviour 

should not be restricted to utility functions but should also include the psychological fac-

tors that drive behaviour [12]. Hence, in the review of literature on the impact of car own-

ership on public transport usage, both utility functions and attitudinal frameworks, such 

as the theory of reasoned action [13], theory of planned behaviour [14] and material pos-

session attachment [15], were used to explain observations and clarify the existing oppor-

tunity.  

A major limitation in the exploration of generalisability of current travel behaviour 

research in the Middle East and North Africa (MENA) region is the unavailability of data 

that is comparable to Western research [16]. Nevertheless, a transferability analysis on 

studies on Tehran, Istanbul and Cairo shows that the results of studies or applied practices 

on these three metropolitan studies are possible to be generalized to 27 cities of more than 

one million inhabitants located in the MENA region [17]. The city of Kerman in the south-

west of Iran is considered to have a hot-arid climate, but its temperatures and climate can 

be similar to many cities in the MENA region. Likewise, the cultural and economic issues 

can have similarities to several large and small-large cities of the region. Therefore, the 

city can be a good example of several cities in terms of mobility choices. The city of Ker-

man had a population of 544,000 in 2021 [18]). The problem is that we do not know what 

determines car ownership and public transit ridership in Iran and similar countries, and 

whether such determinants differ from those of the high-income countries. This paper 

aims to narrow these research gaps. Two main research questions of this study were (1) 

how much is car ownership associated with the level and purpose of urban travels and 

family and social characteristics of passengers in large-medium sized and large cities of 

Iran? and (2) what are the relationships between public transport ridership of passengers 

and the above traits in such cities? The rest of this paper is organised as follows: Section 2 

presents the literature review on car ownership, the dynamics of public transport usage, 

the relationship between car ownership and public transport usage as well as an overview 

of the methods for quantifying the effects of car ownership on public transport usage. 

Section 3 presents the research method while Section 4 presents the results. The discussion 

is provided in Section 5 while conclusions are presented in Section 6. 

2. Literature Review  

2.1. Car Ownership  

Car ownership tends to be higher among higher income groups and car use increases 

with ownership levels [4,19]. Other important factors resulting in higher car ownership 

include an increase in GDP, which is often accompanied by an increase in disposable in-

come and presence of school going children in the family, characteristics of residential 

areas and features of transport system [18]. In residential areas where there is no access to 

public transport systems, car ownership enables longer distance travel, flexible routing 

and higher speed travel, which tend to be preferred by higher income groups [20]. As trip 

length increases, as is the case when residence is removed from work and leisure locations, 

private car usage tends to be higher [20,21]. Thus, residential choice has a strong influence 
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on car ownership and the reverse is also true. Furthermore, the built environment influ-

ences the adoption of car/public transit usage [21]. Areas with high car ownership tend to 

be high income areas that prefer and can afford lower density housing. On the other hand, 

higher densities are an enabler for efficient mixed land use strategies in spatial planning. 

Mixed land use reduces trip densities by provision of localised services [22], thus reducing 

trip length and the attractiveness of car ownership [21]. Furthermore, in high density ar-

eas, private car usage tends to be suppressed by decongesting policies such as parking lot 

restrictions, traffic calming [23,24]. 

Other factors that may drive car ownership include levels of education, as highly 

educated professionals, who generally have a high perceived value of time, tend to prefer 

driving [25]. More so, sociological characteristics may influence car ownership [26,27]. 

Younger generations in the developed countries are staying in school longer, joining the 

workforce later, being in predominantly short-term contract work and settling in relation-

ships late and this reduces prospects of car ownership [28]. This trend could see conver-

gence in developed and developing country car ownership trends. Additional pressures 

of social networks and digital reputation car ownership as a status symbol is decreasing 

in developed countries but still prominent in developing countries [29]. 

Stand-alone numerical studies on the determinants of car ownership in the MENA 

region have not been sufficiently undertaken and the results of existing studies are not 

consistent. An example of such studies has been published on Cairo, Tehran and Istanbul, 

whereas the results show that car ownership is a determinant of commute trip generation 

in the region. The variable is significant for Cairo and Istanbul, and marginally significant 

in Tehran [30]. In another study, it has been shown that household car ownership is a 

highly significant predictor of commuting distance in a cumulative sample of Istanbul, 

Tehran and Cairo [31]. Nevertheless, as said above, no consistent and comprehensive re-

sults about car ownership predictors in the region are available. Car ownership studies of 

the MENA region has the overall deficiencies of such studies in other developing regions 

of the world, such as in Latin America, which can be characterized by unavailability or 

lack of access to trustable public data of cars as well as other disaggregate sources of data 

[32]. 

2.2. The Dynamics of Public Transport Usage  

Public transport is generally used by users who have access to it and may not have 

access to other alternatives or those who perceive it as more convenient. Hence, it will be 

affected by mode choice and indirectly influenced by residential location, household in-

come and household composition [20] and attitudinal factors [33]. Additionally, perceived 

safety, travel time and quality of travel are major determinants in choice between public 

transport and private car use among users of convenience. Like car ownership and usage, 

culture and attitudinal factors influence the perceived convenience, thus it varies geo-

graphically. 

Residential choice impacts mobility in that the features of residential neighbour-

hoods can influence accessibility of transport amenities, e.g., parking, public transit ways 

etc. [34]. In Kerman, Iran, improving accessibility to public transportation and the con-

venience of using it can increase the likelihood of shifting from car driving to public transit 

use [35]. Moreover, spatial planning strategies also affect public transport uptake. Devel-

oped countries tend to have strict formalised rules around settlement development, 

whereas developing economies, especially in Africa, display a lack of formalised systems 

[36]. High population densities where there is high income is ideal as it makes it easier to 

develop viable transport systems [37]. Cases of relatively high density have been provided 

in New York, Adelaide and Brisbane, where car and transit usages are not mutually ex-

clusive but driven by the attitudinal and utility functions of users. In such a case, factors 

such as the quality of service and the relative costs of car usage versus public transit travel 

time and route flexibility become determinants of choice of mode [4]. However, in most 

parts of the world, high densities tend to correspond with lower income and the higher 
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uptake of public transport correlates to users of need where there are no viable alterna-

tives [38].  

Apart from usage of need and convenience, public transport uptake is positively in-

fluenced by affective users and this tends to vary by context [39]. In these contexts, psy-

chological factors tend to have a strong influence that sometimes overrides the functional 

influences [39]. Changes to socialisation and how people work has seen alterations in con-

sumption of public transport as well [29]. Several researchers have observed these 

changes, e.g., [40–42]. In spite of all these changes in car ownership and public transport 

usage, it is difficult to question that there is an interdependence between car usage and 

public transport uptake [43,44]. 

Like car ownership, public transport use has attracted limited number of statistical 

analyses using disaggregate data of users. One of the rare studies on the attitudes of peo-

ple regarding public transit use in Tehran, Istanbul and Cairo shows that preferring per-

sonal car and lack of comfort are the main barriers of public transport use in these cities 

[16]. Frequency of public transit use is a significant determinant of commuting distances 

in in these three cities. However, such studies are actually rare, and there is a significant 

need to undertaking numerical analysis on the determinants of public transport use in the 

MENA region.  

2.3. Relationship between Car Ownership and Public Transport Usage 

In the context of the effect of car ownership on usage of public transport, many re-

searchers claim that bus ridership falls as car ownership increases [40]. In reality, reduced 

car usage does not always translate to gains in public transport or active mode usage [41]. 

This is due to travel reducing factors such as high population density leading to localised 

provision of services and connectivity between points promoting use of active modes [45]. 

Other factors that have not been factored into many models could explain observed 

changes, e.g., the emergence of shared or leased asset models, the strong emergence of 

strong digital offices and social networks reducing need for travel [46,47]. These changes 

have been accompanied by changes in culture such as weakening symbolic value of car 

ownership [29] that is normally not accounted for in causal models. This may suggest that 

it is questionable to assume qualitative or quantitative causality alone could be used to 

explain observations. On the other hand, when coupled with attitudinal theories such the-

ory of choice for instrumental, symbolic and affective functions [38] it becomes easier to 

explain observations in the context they were made. As an example, developing countries 

tend to be more biased towards making instrumental choices rather than symbolic or af-

fective, due to limited options [25]. Thus, contextual variations in observed behaviour 

could be easier explained by studying the impact of context on psychological drivers and 

relating it to observed behaviours. 

2.4. Methods for Quantifying the Effects of Car Ownership on Public Transport Usage 

While numerical data have been generated of late, resource constraints tend to limit 

it to cross sectional and aggregate data. In a number of areas in the region, transport stud-

ies remain largely qualitative [48,49]. In the developed Western regions and increasingly 

in the south east Asian regions, car ownership and public transport usage data tend to be 

available in disaggregate form at household level [50]. Disaggregate data are deemed to 

be better at reducing bias and depicting the influences of human behaviour in studying 

the interaction between car ownership and public transport usage [51]. 

Discrete choice analysis is the most prominent approach that has been used in this 

subject area, considering that car ownership is a categorical variable [52]. Multinomial 

Logit (MNL) models have been used the most by researchers in the analysis of car own-

ership in the Western context [51,53,54]. Nested MNL uses multiple dimensions of choices 

to be evaluated [55]. Multinomial probit (MNP) model is less used but has been used in 

rare occasions due to computational demands that make parameter estimation difficult 
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[56]. As an alternative to MNL, dynamic programming with embedded continuous dis-

crete choice models can be used [57]. However, mixed MNL has been found to provide 

satisfactory results in many cases [58]. 

3. Materials and Methods 

This empirical work is based on a survey undertaken in Kerman, Iran. The survey 

was undertaken in the daytime by interviewing a sample of 800 individuals on the streets 

of the city. A standard questionnaire of 38 questions including six sections about socioec-

onomics, commuting, perceptions about the neighbourhood, public transport use, active 

transport, and general idea of the living neighbourhood was applied. Data were collected 

from inhabitants of four neighbourhoods in western regions of the city: Bahonar, Amir 

Kabir, Motahari and Pars accommodating 2722, 1845, 2663 and 3028 residents, respec-

tively. More detailed information about the survey including the location of the city and 

neighbourhoods, technical information and descriptive statistics have been described 

elsewhere [35].  

This study takes a limited piece of data of the collected data explained above. Nine 

questions were selected that represented the choices about socioeconomics and family, car 

ownership and public transit use, and urban travel purposes. These included gender (cat-

egorical: male/female), age (continuous: respondents from 15 to 73 years), household size 

(continuous: from 1 to 9), car ownership (continuous: from 0 to 9), usual frequency of 

public transport ridership (categorical: never, seldom, monthly, weekly, and every day), 

number of working days per week (continuous: from 0 to 7), number of shopping activi-

ties in the neighbourhood per week (continuous: from 0 to 7), number of entertainment 

activities in the neighbourhood per week (continuous: from 0 to 7) and, finally, number 

of shopping activities in the city centre (continuous: from 0 to 7). Table 1 summarizes the 

frequencies and categories of the explanatory factors of this study. In the appendices, the 

means of the categories and their standard errors are presented (Table 1). 

Table 1. The frequencies and categories of the independent variables in the sample. 

Variable Category Types for Analysis Frequency  

Age 

≤20 103 

21–35 496 

36–50 145 

51–65 41 

>65 6 

Household size 

1 4 

2 65 

3 148 

4 282 

5 190 

6 71 

7 23 

8 5 

9 2 

No. of working days per week 

0 52 

2 52 

3 170 

5 239 

7 278 

No. of shopping days inside the neigh-

bourhood 

0 330 

2 241 

3 138 
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5 21 

7 61 

No. of entertainment days in the neigh-

bourhood 

0 640 

2 84 

3 35 

5 14 

7 18 

No. of shopping days in city centre 

0 412 

2 288 

3 72 

5 15 

7 4 

To answer the first question of this study, two least squares models were developed: 

an Ordinary Least Squares (OLS) and a Weighted Least Squares (WLS). Household car 

ownership (N = 800) was used as dependent variable, while age (N = 800), gender (N = 

800), household size (N = 800), number of working day per week (N = 800), number of 

shopping activities in the neighbourhood per week (N = 798), number of entertainment 

activities in the neighbourhood per week (N = 794) and number of shopping activities in 

the city centre per week (N = 799) were the predictors. Equation (1) shows the estimated 

model, using both the OLS and WLS. The estimated empirical model is of the form: 

��� = �� + ���� + ���� + ℎ��� + ���� + ���� + ���� + �� 

� = 1,… , 800 
(1)

where: 

co—car ownership 

age—age  

gen—gender  

hse—household size  

nwd—number of working days per week 

nia—number of entertainment activities in the neighbourhood per week  

nsa—number of shopping activities in the neighbourhood per week 

All the dependent and independent variables were continuous except gender, which 

was written in numerical form but in fact had a categorical meaning (0 = female and 1 = 

male). The confidence intervals were set to 95% and p-values of less than 0.01 were con-

sidered to be highly significant, those between 0.01 and 0.05 were significant, and those 

that fall between 0.05 and 0.1 were marginally significant. To test the significance of the 

model, F-test, Breusch-Pagan, Modified Breusch-Pagan, and White heteroscedasticity 

tests were applied. Based on the OLS model, except for White test, the results of other tests 

rejected the null hypothesis of no heteroscedasticity with p-values of less than 0.001. The 

p-value of F for the White test was 0.098, so the OLS model was assumed to be homosce-

dastic. To yield more reliable models, a WLS model was developed which showed homo-

scedastic results with p-values of 1 for all of the above four tests, confirming that the model 

is homoscedastic (Table 2). The weights of the WLS were calculated by dividing 1 by the 

square of unstandardized predicted values of car ownership for each individual. IBM 

SPSS Statistics version 25 was applied for analysis.  

In order to model public transit use, binary logit model was developed for public 

transportation ridership by transforming the basic categories (never, seldom, monthly, 

weekly, and every day) to two categories of infrequent users (never, seldom, and monthly) 

and frequent users (weekly and every day). Equation (2) shows the model for public 

transport ridership. 
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���� = �� + ���� + ���� + ℎ��� + ���� + ���� + ���� + �� 

� = 1,… , 800 
(2)

where: 

ptr—public transport ridership. 

The independent variables were appropriate for application to the model as they 

were, so they were not recoded into new categories. They only change that was made 

concerned age: they were recoded into five categories, as seen in Table 1, and the logit 

model was run, but the R2 value was found to be smaller than that of the model with 59 

age classes representing ages between 15 and 73 years. Thus, the age categories were 

dropped to have a higher R2 (unsatisfying effects of some predictors in models usually 

happen in such models. Elimination of some of the independent variables that have bad 

effects on the model can be continued until the best model including the highest R2 is 

produced). SPSS software was stopped at four iterations because the parameter estimate 

changes became less than 0.001. 

Table 2. Tests of Heteroscedasticity for OLS and WLS models of car ownership in Kerman. 

 OLS Model WLS Model 

Test for Heteroscedasticity F df1 df2 P F df1 df2 P 

F-test 48.3 1 789 <0.001 −108.74 1 789 1.00 

Test for Heteroscedasticity Chi-Square df P Chi-Square df P 

Breusch-Pagan 107.16 1 <0.001 −234.05 1 1.00 

Modified Breusch-Pagan 45.62 1 <0.001 −126.45 1 1.00 

White Test 655.6 610 0.098 184.1 610 1.00 

4. Results 

4.1. Household Car Ownership 

The results of OLS and WLS models show that four (household size, number of work-

ing days, entertainment days within the neighbourhood and the number shopping days 

in the city centre) out of seven tested variables are significantly correlated with the house-

hold car ownership. Table 3 reflects significance of the findings of the two models, indi-

cating that the estimates of these four variables are stable. This general result is similar in 

the OLS and WLS models. The difference between the two models is that the WLS model 

is homoscedastic, in other words, the error has the same variance with any car ownership 

value, i.e., for any give household size, the errors from the car ownership trend line have 

almost equal variance. In addition, the WLS model has a higher R2 value (0.425), so it has 

a better fit and is more reliable. The results of age and gender are not significant. This may 

refer to less importance of individual characteristics regarding car ownership. The third 

insignificant variable is shopping in neighbourhood, which seems not related to car own-

ership. Another family-related variable is household size, which has been highly signifi-

cant (p < 0.001) in both models. These two household variables show how much car own-

ership is under the influence of collected needs in Kerman. The other neighbourhood var-

iable, entertainment in the neighbourhood has developed significant results. Finally, 

longer-distance shopping activities, i.e., in the city centre or Central Business District 

(CBD), are highly significant in the OLS model and significant in WLS models.  

In order to study the significant correlations of car ownership with different factors 

in more detail, Table 4 provides more information including coefficients, standard errors, 

and T statistics. This table reflects levels of significance of categories of variables that were 

not visible in Table 3, i.e., the WLS models shows there are marginally significant negative 

correlations between car ownership and some of the ages such as 17 (B = −1.375, p = 0.062), 

20 (B = −0.881, p = 0.093), 21 (B = −0.966, p = 0.066), 27 (B = −0.920, p = 0.085), 29 (B = −0.964, 

p = 0.068), 30 (B = −0.971, p = 0.062), 37 (B = −0.901, p = 0.096), 42 (B = −0.901, p = 0.093), 43 
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(B = −0.999, p = 0.079), 44 (B = −1.188, p = 0.088), 57 (B = −1.611, p = 0.072), 68 (B = −1.220, p = 

0.081), 73 (B = −1.309, p = 0.084). Moreover, a significant negative relationship was found 

for the ages of 36 (B = −1.177, p = 0.034) and 45 (B = −1.083, p = 0.042). These significant 

correlations generally show that with increase of age, car ownership decreases.  

The significant negative association of car ownership and household size is very clear 

in both models, particularly the OLS model. The same is true for number of working days 

per week; those who work more days per week have less household car ownership. Like, 

the results of Table 3, the results of Table 4 show no significant relationship between car 

ownership and shopping in neighbourhood. That is perhaps because of possibility of us-

ing other modes for micro-scale non-work trips such as shopping. However, Table 4 does 

not show much significant correlations for entertainment in local level. Significant catego-

ries are those that concern people with 5 or more days of local leisure activities. By in-

creasing the days of entertainment in the neighbourhood, car ownership increases. Fi-

nally, shopping in the city centre has a significant, or in the WLS model marginally signif-

icant, correlation with auto ownership.  

As Figure 1 illustrates, interestingly, the pattern of the relationship between house-

hold car ownership and four different purposes including the number of days of shopping 

inside the neighbourhood (in the vicinity of the living place), shopping in the city centre, 

leisure and entertainment activities, and working days have opposite patterns for the 

males and females of the sample. These four variables together with gender are all listed 

in the final OLS and WLS models.  

Table 3. Tests of between-subjects for OLS (R2 = 0.31) and WLS (R2 = 0.425) models of car ownership 

in Kerman (N = 791). 

Source 

Type III 

Sum of 

Squares 

Df 1 
Mean 

Square 
F 2 p 3 

Type III Sum 

of Squares 
Df 1 

Mean 

Square 
F 2 p 3 

Corrected Model 203.5 79 2.58 4.05 <0.001 753.7 79 9.54 6.66 <0.001 

Intercept 144.1 1 144.1 226.7 <0.001 286.5 1 286.5 199.9 <0.001 

Age 40.6 53 0.77 1.2 0.159 86.7 53 1.64 1.14 0.233 

Household size 112.5 9 12.5 19.65 <0.001 488.8 9 54.31 37.89 <0.001 

No. of working days per 

week 
8.92 4 2.23 3.51 0.008 24.05 4 6.01 4.2 0.002 

No. of shopping days in-

side the neighbourhood 
3.14 4 0.79 1.23 0.295 2.68 4 0.67 0.47 0.759 

No. of entertainment days 

in the neighbourhood 
8.22 4 2.06 3.23 0.012 13.98 4 3.5 2.43 0.046 

No. of shopping days in 

city centre 
12.68 4 3.17 4.99 0.001 14.38 4 3.58 2.51 0.041 

Gender - 1 - 0.001 0.982 0.11 1 0.11 0.08 0.782 

Error 452.1 711 0.63   1019.1 711 1.43   

Total 2766 791    6909.8 791    

Corrected Total 655.7 790    1772.9 790    

1 Degrees of freedom; 2 F-statistic; 3 p-value (significance levels: p < 0.05: significant; 0.05 < p < 0.1: 

marginally significant).  
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Table 4. Parameter estimates for the OLS and WLS models of car ownership in Kerman. 

Parameter 
OLS Model WLS Model 

B 1 St. Err. 2 t 3 p 4 B 1 St. Err. 2 t 3 p 4 

[Gender = Female] 0.001 0.065 0.023 0.982 −0.017 0.060 −0.276 0.782 

[Gender = Male] Reference Reference 

[Age = 15] −0.961 1.007 −0.954 0.340 −0.951 0.762 −1.249 0.212 

[Age = 16] −0.253 0.952 −0.266 0.790 −0.261 0.709 −0.368 0.713 

[Age = 17] −1.421 0.956 −1.487 0.137 −1.375 0.735 −1.872 0.062 

[Age = 18] −0.006 0.856 −0.007 0.995 −0.092 0.555 −0.166 0.868 

[Age = 19] −0.562 0.849 −0.662 0.508 −0.478 0.546 −0.874 0.382 

[Age = 20] −0.933 0.835 −1.117 0.264 −0.881 0.523 −1.684 0.093 

[Age = 21] −0.969 0.836 −1.159 0.247 −0.966 0.525 −1.841 0.066 

[Age = 22] −0.792 0.833 −0.951 0.342 −0.781 0.519 −1.504 0.133 

[Age = 23] −0.816 0.838 −0.974 0.330 −0.843 0.529 −1.593 0.112 

[Age = 24] −0.593 0.839 −0.706 0.481 −0.712 0.528 −1.348 0.178 

[Age = 25] −0.790 0.840 −0.940 0.348 −0.849 0.529 −1.606 0.109 

[Age = 26] −0.915 0.847 −1.080 0.280 −0.820 0.531 −1.545 0.123 

[Age = 27] −0.927 0.842 −1.100 0.272 −0.92 0.533 −1.726 0.085 

[Age = 28] −0.720 0.834 −0.863 0.388 −0.770 0.518 −1.486 0.138 

[Age = 29] −0.981 0.843 −1.164 0.245 −0.964 0.527 −1.829 0.068 

[Age = 30] −1.001 0.835 −1.199 0.231 −0.971 0.520 −1.868 0.062 

[Age = 31] −0.827 0.839 −0.985 0.325 −0.801 0.523 −1.531 0.126 

[Age = 32] −0.498 0.837 −0.595 0.552 −0.552 0.523 −1.055 0.292 

[Age = 33] −0.481 0.848 −0.568 0.571 −0.511 0.537 −0.952 0.342 

[Age = 34] −0.621 0.849 −0.732 0.465 −0.668 0.531 −1.259 0.209 

[Age = 35] −0.936 0.838 −1.116 0.265 −0.824 0.523 −1.575 0.116 

[Age = 36] −1.227 0.859 −1.428 0.154 −1.177 0.553 −2.127 0.034 

[Age = 37] −1.013 0.851 −1.190 0.235 −0.901 0.541 −1.666 0.096 

[Age = 38] −0.623 0.856 −0.728 0.467 −0.673 0.541 −1.243 0.214 

[Age = 39] −0.934 0.918 −1.017 0.309 −0.908 0.621 −1.463 0.144 

[Age = 40] −0.943 0.843 −1.118 0.264 −0.799 0.532 −1.501 0.134 

[Age = 41] −1.063 1.006 −1.056 0.291 −1.110 0.709 −1.565 0.118 

[Age = 42] −0.943 0.845 −1.115 0.265 −0.901 0.535 −1.684 0.093 

[Age = 43] −1.225 0.888 −1.379 0.168 −0.999 0.569 −1.758 0.079 

[Age = 44] −1.216 0.95 −1.280 0.201 −1.148 0.673 −1.706 0.088 

[Age = 45] −1.156 0.845 −1.368 0.172 −1.083 0.531 −2.041 0.042 

[Age = 46] −0.908 0.877 −1.035 0.301 −0.859 0.552 −1.557 0.12 

[Age = 47] −0.817 0.856 −0.954 0.340 −0.773 0.552 −1.401 0.162 

[Age = 48] −0.891 0.916 −0.973 0.331 −0.887 0.59 −1.503 0.133 

[Age = 49] −0.445 1.011 −0.44 0.66 −0.506 0.788 −0.643 0.521 

[Age = 50] −0.664 0.857 −0.775 0.439 −0.837 0.538 −1.555 0.12 

[Age = 51] 0.431 1.153 0.373 0.709 0.415 0.954 0.435 0.664 

[Age = 52] −1.073 0.874 −1.228 0.220 −0.923 0.562 −1.643 0.101 

[Age = 53] −0.325 0.919 −0.353 0.724 −0.231 0.588 −0.394 0.694 

[Age = 54] −0.207 0.937 −0.221 0.825 −0.236 0.603 −0.391 0.696 

[Age = 55] −0.638 0.895 −0.713 0.476 −0.685 0.555 −1.235 0.217 

[Age = 56] −0.550 0.882 −0.624 0.533 −0.606 0.544 −1.115 0.265 

[Age = 57] −1.666 1.154 −1.444 0.149 −1.611 0.895 −1.800 0.072 

[Age = 58] −0.611 0.935 −0.653 0.514 −0.897 0.589 −1.523 0.128 

[Age = 60] −0.426 0.915 −0.465 0.642 −0.444 0.585 −0.758 0.448 

[Age = 61] −0.818 0.964 −0.849 0.396 −0.859 0.711 −1.207 0.228 
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[Age = 62] −0.940 1.136 −0.827 0.408 −0.923 0.659 −1.401 0.162 

[Age = 63] −1.059 1.155 −0.917 0.359 −1.053 0.734 −1.435 0.152 

[Age = 64] −0.325 1.152 −0.282 0.778 −0.351 0.747 −0.470 0.639 

[Age = 66] −0.672 1.154 −0.582 0.560 −0.757 0.725 −1.044 0.297 

[Age = 68] −1.272 1.146 −1.110 0.267 −1.220 0.698 −1.748 0.081 

[Age = 70] −0.743 1.011 −0.735 0.463 −0.978 0.654 −1.494 0.136 

[Age = 72] −1.335 1.145 −1.166 0.244 −1.309 0.756 −1.731 0.084 

[Age = 73] Reference Reference 

[Household_Size = 0] 5.295 1.017 5.205 <0.001 5.255 1.073 4.9 <0.001 

[Household_Size = 1] −3.134 0.728 −4.306 <0.001 −3.096 1.006 −3.079 0.002 

[Household_Size = 2] −2.420 0.605 −3.998 <0.001 −2.441 0.961 −2.54 0.011 

[Household_Size = 3] −2.198 0.598 −3.675 <0.001 −2.266 0.959 −2.364 0.018 

[Household_Size = 4] −1.813 0.595 −3.048 0.002 −1.883 0.957 −1.967 0.050 

[Household_Size = 5] −1.748 0.595 −2.939 0.003 −1.811 0.958 −1.891 0.059 

[Household_Size = 6] −1.396 0.599 −2.332 0.02 −1.482 0.962 −1.541 0.124 

[Household_Size = 7] −1.294 0.617 −2.097 0.036 −1.403 0.981 −1.430 0.153 

[Household_Size = 8] −2.512 0.698 −3.598 <0.001 −2.511 1.092 −2.299 0.022 

[Household_Size = 9] Reference Reference 

[Working_Days = 0] −0.396 0.143 −2.778 0.006 −0.374 0.108 −3.477 0.001 

[Working_Days = 2] −0.371 0.132 −2.804 0.005 −0.327 0.108 −3.023 0.003 

[Working_Days = 3] −0.179 0.085 −2.122 0.034 −0.162 0.078 −2.072 0.039 

[Working_Days = 5] −0.152 0.079 −1.928 0.054 −0.104 0.076 −1.355 0.176 

[Working_Days = 7] Reference Reference 

[Shopping_in_Neighbourhood = 0] −0.112 0.120 −0.935 0.35 −0.091 0.119 −0.769 0.442 

[Shopping_in_Neighbourhood = 2] 0.028 0.123 0.231 0.817 −0.020 0.121 −0.166 0.868 

[Shopping_in_Neighbourhood = 3] −0.130 0.130 −1.003 0.316 −0.105 0.128 −0.819 0.413 

[Shopping_in_Neighbourhood = 5] −0.075 0.214 −0.352 0.725 −0.070 0.208 −0.335 0.738 

[Shopping_in_Neighbourhood = 7] Reference Reference 

[Leisure_in_Neighbourhood = 0] 0.099 0.203 0.489 0.625 0.006 0.252 0.023 0.982 

[Leisure_in_Neighbourhood = 2] −0.117 0.219 −0.535 0.593 −0.112 0.266 −0.421 0.674 

[Leisure_in_Neighbourhood = 3] 0.236 0.248 0.954 0.340 0.179 0.296 0.604 0.546 

[Leisure_in_Neighbourhood = 5] 0.701 0.311 2.257 0.024 0.684 0.342 2.003 0.046 

[Leisure_in_Neighbourhood = 7] Reference Reference 

[Shopping_in_CBD = 0] −1.159 0.417 −2.777 0.006 −0.939 0.501 −1.874 0.061 

[Shopping_in_CBD = 2] −0.997 0.420 −2.372 0.018 −0.841 0.503 −1.671 0.095 

[Shopping_in_CBD = 3] −0.864 0.427 −2.025 0.043 −0.725 0.508 −1.426 0.154 

[Shopping_in_CBD = 5] −1.415 0.468 −3.023 0.003 −1.124 0.553 −2.032 0.043 

[Shopping_in_CBD = 7] Reference Reference 
1 Coefficient; 2 Standard Error; 3 t-value; 4 p-value (significance levels: p < 0.05: significant; 0.05 < p < 

0.1: marginally significant). 
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Figure 1. Visualization of the descriptive relationship between the number days of traveling for 

different purposes and household car ownership for male and female respondents. 

4.2. Public Transport Ridership 

The binary categories of the initiated logit model take 0 for infrequent users and 1 for 

frequent users, hence positive sign of coefficients (B) indicate positive correlation of the 

explanatory variables with public transit use. The results of the binary logistic model with 

the dependent variable of public transport ridership have been summarized in Table 5. 

Age has a relatively week but negative but highly significant correlation with public 

transit use (p < 0.001). If the age of transit users decreases by about eight percent, the state 

of transit use will change from infrequent (never, seldom, and monthly) to frequent 

(weekly and every day). The gender-related correlations are negative but marginally sig-

nificant (p = 0.085)). Figure 2 clarifies the univariate relation between public transport rid-

ership, gender, and age better. As seen in the figure, there is no difference between the 

levels of public transport use among females of different ages, while this is not the case 

for males. From a descriptive point of view, when the age of men increases, they tend to 

use less public transit.  

Unlike car ownership, public transit use does not show any significant association 

with household size. Working is marginally significant and has negative correlation. A 

decrease of about eight percent in the number of working days is associated with a change 

from frequent to infrequent transit use or vice versa (p = 0.054). The variables related to 

neighbourhood, namely entertainment and shopping days, are not significant. However, 

the number of shopping days in the city centre is significant and seems more effective. A 

17-percent of a day increase in shopping days in the city centre is associated with a change 

from infrequent to frequent public transport ridership (p = 0.005). These findings can pro-

vide a good basis for planning change in the mode choices of passengers in the city and 

country.  
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Figure 2. Distribution of public transport ridership levels among different ages and genders. 

Table 5. Binomial logistic regression model of public transportation ridership in Kerman (N = 

791). 

Factor B St. Err. Wald df p Exp (B) 

Constant 2.302 0.477 23.256 1 <0.001 9.991 

Gender −0.278 0.161 2.962 1 0.085 0.757 

Age −0.076 0.009 73.652 1 <0.001 0.927 

Household size 0.088 0.064 1.895 1 0.169 1.092 

No. of working days per week −0.075 0.039 3.728 1 0.054 0.928 

No. of shopping days inside the neighbourhood 0.037 0.040 0.885 1 0.347 1.038 

No. of entertainment days in the neighbourhood 0.033 0.057 0.34 1 0.560 1.034 

No. of shopping days in city centre 0.170 0.060 7.966 1 0.005 1.185 

5. Discussion 

5.1. Contextuality of Car Ownership and Public Transport Ridership 

Lack of studies regarding car ownership and public transport ridership in the Middle 

East as well as developmental progress in Iran’s cities necessitate an extensive analysis 

and comparison against evidence from high-income countries where most similar work 

exists [59–66]. A decrease in car ownership in Kerman as age increases is comparable to 

some evidence in the high-income countries. For example, Dargay et al. (2008) noted that 

the chances of car ownership diminish for household members aged 65+ in France, Portu-

gal, and Greece [66]. However, van Eggermond and colleagues confirmed that those aged 

65+ in Switzerland have a higher probability of owning a car, but with decreased usage 

[65]. Dargay et al. also established this in the UK [66] and Eakins in Ireland [64]. Interest-

ingly, for Eakins (2013), older people were more likely to possess ‘2’ or ‘3+’ cars and less 

likely to possess ‘zero’ or ‘1’ cars. Close to our findings and evidence from high-income 

countries, the effect of age on car ownership is more likely to be non-linear [64]. Our esti-

mates indicate that the 20- and 60+ are more likely to not own a car compared to those in 

between, supporting findings in Switzerland [63]. Our results do not reveal differences in 

the effect of age on both car ownership and public transport ridership, as older people 

tend to have less of both. This is tied to Buehler, who discovered that retired people in the 

US are less likely to ride public transport, but the young ones do. Yet, for Germany, the 

retired were more likely to use public transport, while young people were less likely [62]. 

Kowald et al. disclosed that young and old people are more likely to use public transport 

in Switzerland, while those in between are strongly likely to own cars [63].  
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The negative effect of household size on car ownership in Kerman is against the gen-

eral positive effect documented by several authors [59–61,63–66] in high-income coun-

tries. In Belgium, Denmark, France, Greece, Ireland, Italy, Portugal, Spain, the Nether-

lands and the UK, car ownership was found to be lower for single adults than for house-

holds with two adults or more [66] and that having a partner or having children raised 

the probability of owning a car in the UK [61]. Thus, when household size increases, peo-

ple in developed countries are likely to buy a car, which is not the case in Kerman. It is 

possible that in Kerman, many people may find it difficult to own a car when their house-

hold sizes increase, especially when income earners within a household are few. Yet in 

high-income countries, households may have a high number of income earners. Our find-

ings suggest that an increase in household size does not influence public transport use. 

Similar findings were reported by [62] whereby households with children but without a 

job in Germany, and households with children and no job in the U.S., were more likely to 

use public transport. In Switzerland, Kowald et al.  disclosed that couples with children 

are less likely to use public transport [63]. 

While traditionally the travel patterns are believed to vary between men and women, 

which may explain car ownership and public transport ridership, our findings suggest no 

differences between male and female in terms of car ownership, but males are less likely 

to ride public transport. This differs from [63], for example, who showed that men had a 

higher probability of owning a car and hold GA travel ticket (public transport ticket type) 

in Switzerland (a GA travel ticket is also called GA Travel card, which permits Swiss citi-

zens unlimited traveling throughout Switzerland by public transport (rail, bus, boat) for 

a year). Interestingly, they reported that the gender gap between men and women was 

declining over time. Our findings support Thakuriah et al. (2010), who showed that the 

odds for car ownership was equally likely among women and men in the U.S. [60]. The 

negative coefficient of gender on public transport in this study is similar to the results of 

Buehler in the U.S [62].  

The negative effects of the number of working days on both car ownership and public 

transport ridership were less expected. Increased working days was expected to increase 

public transport use or car ownership, ceteris paribus. The number of working days is 

connected to employment and expected income, which should improve car ownership. In 

high-income countries, unemployment was largely linked to less vehicle ownership 

[60,63,66] and employment to a high possibility of owning a car. Other studies ] made a 

vital observation of a positive effect of work trips on public transport use in Germany and 

the U.S. People in Kerman may use other means of transport to visit workplaces, such as 

bicycles and walking, especially if they stay close to where they work [59,62,64]. As a re-

sult, an increase in working days could not show a significant effect on either car owner-

ship or public transport use. 

As the number of shopping days in the city increases, the probability of owning a car 

decreases but public transport use increases in Kerman. This suggests the substitution of 

public transport for private cars when going shopping in the city. A similar result is shown 

by Buehler’s (2011) estimates which showed an increase in using public transport, bike 

and walking for shopping trips in the U.S. [62]. However, their results were reversed for 

Germany whereby shopping trips were less likely to be made using public transport, bikes 

and foot. Our results for shopping in the neighbourhood are not in line with the findings 

of van Eggermond et al., who investigated Switzerland and mentioned that “a higher di-

versity of destinations within walking distance decreases the likelihood of owning one 

vehicle or more vehicles” and that this led to insignificant parameter estimates [65]. We 

believe that in Kerman, people do their shopping in the neighbourhood via walking and 

biking, hence the insignificance of the coefficients. Minor evidence was found in this study 

that the number of entertainment activities in the neighbourhood may increase the 

chances of car ownership, which occurs when the activities are increased. Therefore, in 

Kerman, high utility for leisure is also linked to owning a car. Overall, the findings of this 

research strongly agree with evidence from high-income economies that underscore the 
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importance of demographics and socio-economic characteristics as determinants of car 

ownership and public transport ridership. However, the nature of the effects (positive or 

negative) varies, especially for household size and number of working hours (negative in 

Kerman and largely positive in high-income countries). For the other determinants, the 

signs largely vary even amongst the high-income countries. 

5.2. Feedback to Theories 

Except for shopping in the city, which increases the public transport ridership, the 

investigated factors are negatively related to car ownership and public transport use. 

Based on the theory of planned behaviour (TPB), there should be latent factors such as 

beliefs, attitudes, and perceptions that shape the travelling behaviour of the Kerman resi-

dents. While these underlying beliefs were not directly investigated in this study, the re-

sults of the survey of travellers’ opinions in Kerman revealed information that can be used 

to interrogate our findings [35]. First, personal cars were perceived to be more convenient 

and easier to use than public transport. Second, owning a car did not necessarily discour-

age people from using public transport. Third, males ride public transport because of its 

low cost or expensive car fuel, yet women do it for personal interest, speed, safety/security 

and not possessing a car. Those aged 29 years and below use public transport far more 

than other age groups due to lower price and higher safety and security, personal interest, 

promotion of public transport culture and not owning a car. We believe that these reasons 

for using cars and public transport could represent the presence of motivational factors 

that influence a particular behaviour (behavioural intention). This may apply to our re-

sults whereby males are less likely to ride public transport while young people and female 

are more likely to ride public transport. Shafiei and Ngendra (2017) also indicate that 64% 

(36%) of public transport riders in Kerman were female (male) [67].  

Although the Kerman residence may perceive cars to be convenient, our results show 

that this does not translate into car ownership. The psychological model of mode choice 

behaviour indicates that there are many supply-oriented factors (mode availability, mode 

design, mode operations and mode marketing) and demand-oriented factors (personal 

demographics, personal lifestyle, familiarity and satisfaction with the mode and purpose 

of the trip) that determine the psychological utility of a particular mode, for a specific trip 

purpose in the mind of the traveller. While we cover some of the demand-oriented factors, 

there are possible supply-oriented factors that inhibit car ownership and public transport 

use in Kerman. Despite the residence being aware of public transport benefits, inadequate 

information concerning public transport schedules, lack of attractive facilities and suitable 

waiting stations and unreliability discourage people from using public transport [67]. 

5.3. Urban Planning Implications for Controlling Car Ownership and Increasing the Modal 

Share of Public Transportation 

The intricacy of relationships among car ownership, public transport ridership and 

travel behaviour have important policy implications for transportation planning and land 

use. First, while planners could use large household sizes to anticipate increased car own-

ership and public transport use, our findings imply that this may not be the best approach 

in Kerman as increased household size decreases car ownership and does not influence 

public transport. Kerman has a higher proportion of family households, 80% compared to 

73% of the country, which policymakers must take as an opportunity to encourage car 

ownership and public transport ridership by addressing other possible hindrances (e.g., 

unattractive public transport facilities, long waiting time and unreliability).  

Second, when planning road network connectivity (land use) in Kerman, our find-

ings suggest that policymakers may not rely on the number of working days to expect 

increased car ownership and public transport use. Workers may work more hours but 

earn low income to sustain them. According to the City of Kerman (2019), the median 

household income in Kerman was at $42,046, which is 33% below the state average, and 
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Kerman had a higher proportion of households earning less than $20,000. Thus, increasing 

income and addressing the supply-oriented problem raised earlier should improve car 

ownership, public transport ridership, utilisation of parking areas and roads. 

Third, the observation that people in Karman are more likely to use public transport 

and less likely to use cars when shopping in the city implies that policymakers should 

prioritise enhancing the state of public stations/terminus and reliability of public transport 

and reducing the waiting time. Parking spaces for cars near shopping areas in the city will 

not be a major challenge as long as the majority use public transport. This can also address 

the problem of congestion and pollution. 

Fourth, it is imperative for transportation and land use planning to consider the ob-

servation that car ownership and public transport increases as age decreases from 73 to 

17. Kerman had a median age of 34.2 years in the time of the survey of this study, reflecting 

a younger population than the entire country. This young-middle age population is more 

likely to possess a car than the young and the old. Kerman has a unique opportunity to 

maximise the benefits of transportation by meeting the travelling needs of this young pop-

ulation. For real estate developers, it means the land with car parks and buildings with 

carports are more likely to attract young persons. Car manufacturers may target the young 

population as well. Fifth, since males are less likely to use public transport than females, 

public transport providers should expect security and safety to become the prime factor 

for women as shown in Soltanzadeh and Masoumi’s survey (2014) [35]. Finally, places of 

entertainments in Kerman require parking spaces as the residents mostly use cars and not 

public transport for this travel purpose. 

5.4. Limitations of the Study 

It is crucial to mention some limitations of this study. First, this empirical work is 

based on a survey undertaken in the city of Kerman, Iran. Data from the other cities of 

Iran would help to validate our findings. Second, this study only investigated car owner-

ship and public transport. However, the investigated socio-economic factors of individu-

als influence other travel choices, such as biking and walking, which all provide a com-

prehensive picture of travel behaviour in a city. Third, this study did not ask respondents 

the reasons for owning or not owning a car, riding or not riding public transport. This 

would have provided more insight into the significance or non-significance of specific 

variables and the direction of effect (positive or negative). 

6. Conclusions 

This article presents evidence of the socio-demographics that determine car owner-

ship and public transport ridership in Kerman, Iran. While similar studies were mostly 

undertaken in high-income countries, this was lacking in developing countries such as 

Iran. About 800 individuals were surveyed to extract information about their gender, age, 

household size, car ownership, frequency of public transport ridership, number of work-

ing days per week, number of shopping activities in the neighbourhood per week, number 

of entertainment activities in the neighbourhood per week and number of shopping ac-

tivities in the city. Two multivariate models were estimated using the OLS and WLS meth-

ods. The first (second) model specified car ownership (public transport use) as the de-

pendent variable. Our findings suggested that owning a car tends to increase as age, 

household size, number of working days and number of shopping days in the city de-

crease. An increase in the number of entertainment days in the neighbourhood raised the 

probability of car ownership while shopping in the neighbourhood did not influence car 

ownership. Public transport use was negatively influenced by gender, increased age and 

number of working days, but positively influenced by shopping in the city. The implica-

tions of the findings were discussed. 

Future studies may improve the findings of this paper by surveying more than one 

city in Iran to intensify the knowledge concerning the travel behaviour of people in the 

country. Other travel choices such as cycling and walking can be included in the analysis 
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to enhance our knowledge of model choices and use across various travel purposes. Fur-

thermore, the reasons for various model choices can be sought from the respondents as 

well as their income categories. Moreover, it will be interesting for future research to in-

vestigate the effects of supply-oriented factors alongside the demand-oriented factors that 

influence the travel behaviour of people. It allows for a comprehensive picture of whether 

car ownership and public transport use are mostly driven by supply-side (transport pro-

vides) or demand-side (travellers) factors. 
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