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Abstract

Ownership of cars by the individuals in Khulna is becoming a very common thing and therefore it is affecting the
mode of movement in the city. The paper is exploring how ownership of personal cars influences domestic
traveling behavior with particular reference to the number of times that the individual or the family members
travel, the number of kilometers that are covered, and the means of traveling. By looking at the data collected of
465 households in different areas of Khulna City, the comparison depicts that the households owning their own
vehicles will be ready to run more trips and travel long distances and heavy motorized transportation that
predominantly uses their own cars and motorcycles as opposed to those that do not own vehicles. It is also
relating in the analysis that the ownership of a vehicle has a strong correlation with a decrease in the use of axial
transportation, pedestrian travel, and bicycles, etc. As the households are using their own cars more frequently,
the problems of traffic jam, rising cost of transport and inequality in accessing transport are more visible. The
socioeconomic factors also dictate these tendencies, the aim of trips and the organization of cities. The findings
imply that the access to the public transport and safe carving places to walk and ride have to be more convenient,
and the demand control to establish the travel demand has to be demanded. The rising number of individual car
traveling might continue to overreach the urban transportation system in Khulna and widen the gap in mobility
among the citizens unless this issue is brought under control early enough.

Keywords: travel behavior; Private Vehicle Dependency; Urban Mobility Patterns.
1 Introduction

The number of owned cars in the Khulna City is steadily on the rise, which is transforming household
movements and reshaping the urban mobility trends. Despite the lower ownership as compared to the motorcycle
and bicycle, car ownership impacts greatly on travel behavior. As it is happening in other Asian cities, in Khulna,
households that possess personal vehicles are more likely to make more frequent trips, travel further, and use
motorized transit than households that do not have the personal vehicles (Dissanayake and Morikawa, 2002).
Travel behavior and mode choice are highly influenced by the socioeconomic characteristics. Rahman (2020)
discovered that income, education, and having a car are recognized to affect the rate of trips and the demand of
motorized transport in Dhaka. On the same note, Rahman and colleagues (2015) found out that in Khulna,
households with access to vehicles were observed to generate more trips and make longer journeys, which
highlights the importance of ownership in influencing the scale of the mode of mobility and mode dependence.
This trend is also supported by neighborhood-based studies: the models of trip generation in the Boyra Ward 9
revealed that car ownership, income level, and household size were key predictors of trip production (Dash
Gupta et al., 2017). The density of land use and urban form also have a key role. Rana and Ahmed (2022)
demonstrated that in Khulna, the high density of the neighborhood encourages shorter, more frequent trips using
non-motorized modes, whereas people in the low-density region rely on motorcycles and vehicles. However, the
disparity in mobility persists: Siddique (2021) observed that the inability to own a car means that the lower-
income households are dependent on the public transportation and paratransit, although they are not satisfied
with the quality of services and the range covered (Rabbi et al., 2015). Although these have been realized, the
existing literature on this area has not compared the household travel behaviors of vehicle-owning and non-
owning households in Khulha in a systematic fashion, combining the socioeconomic, spatial, and trip attributes.
Much of the research done out there either addresses the particular low-income group or looks at individual
aspects like the effect of the public transit or the density of land use unlike how the ownership of a personal
vehicle as an aggregate transforms the mobility part of urban areas.

Filling this gap, the current research examines household travel data of 465 residents of different neighborhoods
of Khulna City. It also studies the effect of privately owned vehicles on generation of trips, travel, and mode of
choice with the consideration of socioeconomic characteristics, trip purposes and urban structure of the city. This
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study will provide a thorough insight into how owning a vehicle and the overall household mobility relate to
each other, which can be used to plan a sustainable transportation in mid-sized cities in Bangladesh. The results
will help in legislative changes that would focus on creating a balance between increasing motorization and
enhanced public transit and non-motorized mobility options to create an equitable and efficient urban mobility.

2. Study Area:
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Figure 1: Study Area

The research is based on a southwest Bangladeshi metropolis known as Khulna City that occupies 45.65 km2
and has 31 wards and a population of more than 0.7 million. Khulna is an elongated city bounded by Rivers
Rupsha and Bhairab rivers and has a dense road network in its core and minimal transport facilities available.
The increasing number of households with private vehicles, motorcycles in particular, and socio-economic
diversification and the emergence of new mobility needs render it an appropriate case study when it comes to
studying household travel behavior.

3. Methodology and Analysis:

The research used data collected using the structured questionnaires on 465 households in Khulna City
Corporation based on the socio-economic features, vehicle ownership, travel behavior and trip features. The
sample size in this research consisted of 465 households in the different neighborhoods of Khulna City. The
sampling method adopted was stratified random whereby the sample demonstrated the various social economic
groups, the vehicle ownership group and the residential neighborhoods within the city. Both high density urban
centers and low density suburban areas were used as a sample to take care of spatial variability in travel patterns.
The participants have been requested to take part in the survey depending on which household is located within
the Khulna City Corporation, and the aim of this research was to gather a clear image of the travel behavior of
various population groups. The household selection criterion was constituted in terms of socioeconomic variables
like income, household size, as well as occupation and it was ensured that the sample was reflective of the
diverse population in Khulna City. In this way, the analysis of the impact of various variables, including income
levels and vehicle ownership, on the travel patterns in the city became possible.

In order to investigate the correlation between the ownership of vehicles and the pattern of traveling, SPSS was
used to apply several statistical methods. Chi-square test of independence was used to determine the relationship
between the vehicle ownership status and mode of commuting to work and school. The non-parametric Mann-
Whitney U test was utilized to compare the travel distances between the vehicle-owning and non-owning
households because the data on the distance does not comply necessarily with the assumptions of normality.
Moreover, the analysis of simple linear regression was conducted to identify the impact of vehicle ownership on
average number of household trips to gain insight about the impact of ownership on the overall frequency of
travelling. These were then followed by the use of binary logistic regression to determine the socio-economic
predictors of vehicle ownership whereby household income, occupation, sex of household head, home
ownership, and family size were included. All statistical tests were done at a confidence level of 95 (p < 0.05),
which provided strong and sound results to consider the effects of vehicle ownership on the household travel
behavior in Khulna City.
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4. Results:
The analysis revealed a significant relationship between vehicle ownership and travel behavior in Khulna City.

4.1 Relationship Between Vehicle Ownership and Mode Choice for Work Travel

The Chi-square test of independence showed that there was a strong and statistically significant relationship
between vehicle ownership and work-related travel mode choice (kh 2(8) =154.583, p =0.001; Cramer V=
0.595). As illustrated in the Figure 1, the non-vehicle-owning households were the main users of walking (n =
74) and easy bikes (n = 82), and the motorcycles (n = 79), bicycles (n = 39), and cars (n = 19) were the main
users by the vehicle-owning households. This is indicative of a straight change out of non-motorized or informal
means of transport to personalized motorized ones by the car owners.

Table 1: Chi-square tests Result

Chi-Square Tests

Asymptotic
Significance
Value df (2-sided)
Pearson Chi- 154.583% 8 .000
Square
Likelihood Ratio 191.578 8 .000
Linear-by-Linear .046 1 .830
Association
N of Valid Cases 436

a. 2 cells (11.1%) have expected count less than 5.

The minimum expected count is .89.

Symmetric Measures
Approximate
Value Significance

Nominal by Phi .595 .000
Nominal Cramer's V .595 .000
N of Valid Cases 436

Ownership_Status

Figure 2: Mode Choice for Work Purpose

4.2 Relationship Between Vehicle Ownership and Mode Choice for School Travel

The same case was experienced with school-related trips. Chi-square test admitted that vehicle ownership was
significantly related with school mode of travel (kh2 (7) = 30.457, p < 0.001; Cramer V = 0.303). Figure 2
indicates that households with vehicles had a higher modal diversity, easy bikes (n = 76) and walking (n = 60)
were predominant, whereas the non-owners were largely dependent on walking (n = 56) and easy bikes (h = 55).
Though noteworthy, this impact was less than that of work-related travel, which indicates that other variables,
including school distance and security issues, can predetermine the decision to travel to school as well.
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Table 2: Chi-square tests Result

Chi-Square Tests

Asymptotic
Significance
Value df (2-sided)
Pearson Chi-Square 30.457% 7 .000
Likelihood Ratio 39409 7 .000
Linear-by-Linear .020 1 .887

Association
N of Valid Cases 332

a. 6 cells (37.5%) have expected count less than 5. The
minimum expected count is 3.02.

Symmetric Measures
Approximate
Value  Significance

Nominal by  Phi .303 .000
Nominal Cramer's V .303 .000
N of Valid Cases 332

Bar Chart

Mode(School)
Bwalking
WBiCycle

Count

Ownership_Status

Figure 3: Mode Choice for Work Purpose

4.3 Impact of Vehicle Ownership on Travel Distance:

Mann Whitney U test showed that there was a significant difference in the mean travel distance of the
households that possessed cars and those without cars (U = 23, 236; Z = -2.203; p = 0.028). Compared to
vehicle-owning households (Figure 3), vehicle-owning households were found to have a statistically larger mean
rank (243.56) than vehicle-non owning households (216.12), and this is an indication that vehicle accessibility
corresponds with greater travel distance.

4.4 Effect of Vehicle Ownership on Trip The

The analysis by simple linear regression indicates that the variable vehicle ownership status (independent
variable) and the average number of trips per household (dependent variable), has a very strong and statistically
significant relationship. The model accounts 98.9% of the variability in the trip frequency (R2 = 0.989), which
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shows that ownership of vehicles is a very strong variable that determines the household travel behaviour. The
regression equation is:

Average Trips per HH = 9.981 + 39.855 # (Ownership Status) 1)

Table 3: Simple Linear regression results

Model Summary
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 .9942 .989 .989 2.11249
a. Predictors: (Constant), Ownership_Status

where Ownership Status =0 when a household does not own a vehicle and =1 when a household owns a vehicle.
This equation means that the number of trips made by households who do not own a vehicle is 9.98, and the
number of trips made by those who own vehicles is 49.84 on an average (and about 50 trips), which indicates
that the availability of a vehicle has a significant situation on household mobility patterns in Khulna.

4.5 Socio-Economic Predictors of Vehicle Ownership

Binary logistic regression was used to determine the major socio-economic predictors of vehicle ownership
based on household income, occupation, sex of head of household, home ownership, and family size (kh2(153) =
232.282, p < 0.001; Nagelkerke R2 = 0.532). Within Hosmer-Lemeshow goodness-of-fit test, the test proved that
the model fits sufficiently (kh2(8) = 4.117, p = 0.846). The accuracy of the classification increased to 73.6% in
the final model, which was improved compared to 54.1% in the baseline model (65.21 window and 80.61
window) with 65.2 as the non-owners and 80.61 owners classified correctly (Table 4).

Table 4: Binary logistic regression results

Model Summary

-2 Log Cox & Snell R Nagelkerke R
Step likelihood Square Square
1 399.4842 .398 532

a. Estimation terminated at iteration number 20 because
maximum iterations has been reached. Final solution cannot

be found.
Classification Table?
Predicted
Ownership_Status Percentage
Observed NO YES Correct
Stepl  Ownership_Status NO 137 73 65.2
YES 48 200 80.6
Overall Percentage 73.6

a. The cut value is .500

5. Conclusion

This paper has shown that household travel behavior in Khulna City is greatly affected by the ownership of
vehicles privately. Households with cars have significantly higher levels of trips, an increase in the length of trip
and there is a high likelihood that they will use motorized modes of transport in comparison to the non-owning
households who continue to use walking and informal modes of transport like simple bikes. The findings of the
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statistical analysis have an overall pointing inference of mobility division between households who own their
own vehicles and those who do not.

Socio economic variables such as income, occupation, household size, home ownership and sex of the head of
the household as indicated to be significant predictors of vehicle ownership. This result highlights the importance
of personal vehicles in developing urban mobility and demonstrates significant equity issues because households
with fewer income and without vehicles have fewer mobility choices and limited access.

There should also be integrated urban transport policies that can improve the coverage and quality of the public
transport, spreading the infrastructure to walk and have bicycles, and dealing with increasing dependence on a
personal automobile to cope with these inequalities. Khulna City can achieve this by encouraging inclusive and
sustainable mobility to reduce the effects of increased motorization and to provide equitable transportation access
to every resident of the city.
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