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Abstract 

Private vehicle ownership is becoming increasingly common in Khulna, shaping how people travel within the 

city. This study examines how owning a private vehicle affects household travel behavior, with particular focus 

on how often people travel, how far they go, and which modes of transport they use. Based on data collected 

from 465 households across different areas of Khulna City, the findings show that households with private 

vehicles tend to make more trips, travel longer distances, and rely more heavily on motorized transport, mainly 

personal cars and motorcycles than households without vehicles. The study also reveals that vehicle ownership is 

closely linked to a decline in the use of public transport, walking, and cycling. As more households depend on 

private vehicles, challenges such as traffic congestion, higher transport costs, and unequal access to mobility are 

becoming more pronounced. Socioeconomic factors, trip purposes, and the urban layout further influence these 

patterns. These findings suggest the need for better public transport options, safer infrastructure for walking and 

cycling, and policies to manage travel demand. Without timely action, rising private vehicle use may continue to 

strain Khulna’s urban transport system and widen mobility gaps among its residents. 
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1 Introduction 

 

Private vehicle ownership is steadily increasing in Khulna City, reshaping household travel patterns and urban 

mobility dynamics. Although car ownership remains lower than motorcycle and bicycle ownership, its influence 

on travel behavior is substantial. Similar to trends observed in other Asian cities, households with private 

vehicles in Khulna tend to make more frequent trips, travel longer distances, and rely more heavily on motorized 

transport compared to households without vehicles (Dissanayake & Morikawa, 2002). Socioeconomic 

characteristics strongly shape travel behavior and mode choice. In Dhaka, Rahman (2020) found that income, 

education, and car availability significantly influence trip rates and preferences for motorized transport. 

Similarly, Rahman et al. (2015) revealed that in Khulna, households with vehicle access generate more trips and 

undertake longer journeys, underscoring how ownership affects both mobility scale and mode dependence. 

Neighborhood-level studies further support this trend: trip generation models in Boyra Ward 9 identified car 

ownership, income level, and household size as major predictors of trip production (Dash Gupta et al., 2017). 

Urban form and land-use density also play a critical role. Rana and Ahmed (2022) showed that high-density 

neighborhoods in Khulna promote shorter trips and greater reliance on non-motorized modes, while residents in 

low-density areas tend to depend more on motorcycles and private cars. Yet mobility inequities remain: Siddique 

(2021) noted that lower-income households without private vehicles depend on public transport and paratransit, 

despite dissatisfaction with service quality and limited network coverage (Rabbi et al., 2015). Despite these 

insights, few studies have systematically compared household travel behavior between vehicle-owning and non-

owning households in Khulna, integrating socioeconomic, spatial, and trip characteristics. Much of the existing 

research either focuses on specific low-income groups or examines isolated factors such as public transit or 

land-use density, rather than exploring how private vehicle ownership as a whole reshapes urban mobility.  

Addressing this gap, the present study analyzes household travel data from 465 respondents across diverse 

neighborhoods in Khulna City. It examines how private vehicle ownership influences trip generation, travel 

distance, and modal choice, while considering socioeconomic attributes, trip purposes, and the city’s urban form. 

By offering a comprehensive understanding of the link between vehicle ownership and household travel 
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behavior, this research contributes to sustainable transport planning in mid-sized Bangladeshi cities. The findings 

aim to inform policies that balance rising motorization with improved public transport and non-motorized 

mobility options, ultimately promoting equitable and efficient urban mobility. 

 

 

2. Study Area: 

 

 
 

Figure 1: Study Area 

 

The study focuses on Khulna City, a southwest Bangladeshi metropolis covering 45.65 km² with 31 wards and 

over 0.7 million residents. Bordered by the Rupsha and Bhairab rivers, Khulna has a linear urban form with a 

dense core road network and limited public transport. Rising private vehicle ownership, especially motorcycles, 

alongside socio-economic diversity and emerging mobility challenges, makes it a suitable case for examining 

household travel behavior. 

 

 

3. Methodology and Analysis: 

 

This study utilized data collected from 465 households within Khulna City Corporation through structured 

questionnaires covering socio-economic characteristics, vehicle ownership, travel behavior, and trip attributes. 

To examine the relationship between vehicle ownership and travel patterns, several statistical techniques were 

employed using SPSS. The Chi-square test of independence was applied to assess the association between 

vehicle ownership status and mode choice for both work-related and school-related travel. To compare travel 

distances between vehicle-owning and non-owning households, the non-parametric Mann-Whitney U test was 

conducted, as the distance data did not fully satisfy normality assumptions. Furthermore, simple linear regression 

analysis was performed to determine the influence of vehicle ownership on the average number of household 

trips, providing insight into how ownership affects overall travel frequency. Binary logistic regression was then 

used to identify socio-economic predictors of vehicle ownership, incorporating variables such as household 

income, occupation, sex of the household head, home ownership, and family size. All statistical analyses were 

performed at a 95% confidence level (p < 0.05), ensuring robust and reliable results for interpreting the impact of 

vehicle ownership on household travel behavior in Khulna City. 

 

 

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 indicated a strong and statistically significant association between vehicle 

ownership and mode choice for work-related travel (χ²(8) = 154.583, p < 0.001; Cramer’s V = 0.595). As shown 

in Figure 1, non-vehicle-owning households primarily relied on walking (n = 74) and easy bikes (n = 82), 

whereas vehicle-owning households predominantly used motorcycles (n = 79), bicycles (n = 39), and cars (n = 

19). This reflects a clear shift from non-motorized or informal transport modes to personal motorized options 

among vehicle owners. 
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Table 1: Chi-square tests Result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by 

Nominal 

Phi .595 .000 

Cramer's V .595 .000 

N of Valid Cases 436  

 

 
Figure 2: Mode Choice for Work Purpose 

 

4.2 Relationship Between Vehicle Ownership and Mode Choice for School Travel 

A similar trend was observed for school-related trips. The Chi-square test confirmed a significant relationship 

between vehicle ownership and school travel mode (χ²(7) = 30.457, p < 0.001; Cramer’s V = 0.303). Figure 2 

shows that vehicle-owning households displayed greater modal diversity, with easy bikes (n = 76) and walking 

(n = 60) being prominent, while non-owners mostly relied on walking (n = 56) and easy bikes (n = 55). Although 

significant, this effect was weaker than that observed for work-related travel, suggesting that other factors—such 

as school distance and safety concerns—may also influence school travel decisions. 

 
Table 2: Chi-square tests Result 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 30.457a 7 .000 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-

Square 

154.583a 8 .000 

Likelihood Ratio 191.578 8 .000 

Linear-by-Linear 

Association 

.046 1 .830 

N of Valid Cases 436   

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

The minimum expected count is .89. 
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Likelihood Ratio 39.409 7 .000 

Linear-by-Linear 

Association 

.020 1 .887 

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 

 Value 

Approximate 

Significance 

Nominal by 

Nominal 

Phi .303 .000 

Cramer's V .303 .000 

N of Valid Cases 332  

 

 
Figure 3: Mode Choice for Work Purpose 

 

 

4.3 Impact of Vehicle Ownership on Travel Distance: 

The Mann-Whitney U test revealed that average travel distance differed significantly between households with 

and without vehicles (U = 23,236; Z = -2.203; p = 0.028). As shown in Figure 3, vehicle-owning households 

exhibited a higher mean rank (243.56) compared to non-owners (216.12), indicating that vehicle access is 

associated with longer travel distances. 

 

4.4 Effect of Vehicle Ownership on Trip The simple linear regression analysis reveals a very strong and 

statistically significant relationship between vehicle ownership status (independent variable) and the average 

number of trips per household (dependent variable). The model explains 98.9% of the variation in trip frequency 

(R² = 0.989), indicating that vehicle ownership is a dominant factor influencing household travel behavior. The 

regression equation is: 

                                                          (1) 

Table 3: Simple Linear regression results 

 

 

 

 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

1 .994a .989 .989 2.11249 

a. Predictors: (Constant), Ownership_Status 
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where Ownership Status = 0 for households without a vehicle and 1 for households with a vehicle. This equation 

implies that households without a vehicle make approximately 9.98 trips on average, while vehicle-owning 

households make about 49.84 more trips (totaling roughly 50 trips), highlighting the substantial impact of vehicle 

availability on household mobility patterns in Khulna. 

4.5 Socio-Economic Predictors of Vehicle Ownership 

Binary logistic regression identified significant socio-economic predictors of vehicle ownership, including 

household income, occupation, sex of the household head, home ownership, and family size (χ²(153) = 232.282, 

p < 0.001; Nagelkerke R² = 0.532). The Hosmer–Lemeshow goodness-of-fit test confirmed adequate model fit 

(χ²(8) = 4.117, p = 0.846). The classification accuracy improved from 54.1% in the baseline model to 73.6% in 

the final model, with 65.2% of non-owners and 80.6% of owners correctly classified (Table 1). 

 

Table 4: Binary logistic regression results 

 

Model Summary 

Step 

-2 Log 

likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 399.484a .398 .532 

a. Estimation terminated at iteration number 20 because 

maximum iterations has been reached. Final solution cannot 

be found. 

 

Classification Tablea 

Observed 

Predicted 

Ownership_Status Percentage 

Correct NO YES 

Step 1 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 study demonstrates that private vehicle ownership significantly influences household travel behavior in 

Khulna City. Households with vehicles make substantially more trips, travel longer distances, and exhibit a 

strong preference for motorized transport modes, whereas non-owning households remain reliant on walking and 

informal modes such as easy bikes. The results of the statistical analysis collectively highlight the mobility 

divide between vehicle-owning and non-owning households. 

Socio-economic factors, including income, occupation, household size, home ownership, and the sex of the 

household head, were found to be strong predictors of vehicle ownership. These findings underscore the role of 

private vehicles in shaping urban mobility and reveal critical equity concerns, as lower-income households 

without vehicle access face limited mobility options and reduced accessibility. 

To address these disparities, there is a need for integrated urban transport policies that improve public transit 

coverage and quality, expand infrastructure for walking and cycling, and manage the growth of private vehicle 

dependency. By promoting inclusive and sustainable mobility strategies, Khulna City can mitigate the challenges 

posed by rising motorization and ensure equitable access to transportation for all residents. 
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