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Abstract 

 

Public bus services are essential for urban mobility in Chattogram but face challenges such as overcrowding and 

discomfort, exacerbated by smaller bus sizes compared to Dhaka. This study examines passengers’ perceptions 

of service quality and the factors affecting satisfaction. A structured questionnaire survey was used to collect 408 

valid responses. Perceived service quality, the dependent variable, was measured across attributes including 

comfort, punctuality, cleanliness, safety, driver behavior, harassment, seat availability, fare affordability, and 

accessibility for the elderly, women, children, and people with disabilities (EWCD). Independent variables 

included socio-economic characteristics (age, gender, income, education) and travel behavior (trip frequency, 

patterns, and previous experiences). An ordered logit model analysis revealed that staff behavior, comfort, safety, 

cleanliness, EWCD facilities, gender, income, and marital status significantly influenced satisfaction. Male 

passengers reported higher satisfaction, while higher-income individuals expressed lower satisfaction, likely due 

to higher expectations. The findings emphasize the need for targeted improvements in staff conduct, comfort, 

safety, cleanliness, and EWCD accessibility. These insights can guide transport authorities and policymakers in 

designing inclusive, user-focused strategies to enhance public bus service quality in Chattogram. 
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1 Introduction 
 

Urban public bus systems are crucial to achieving sustainable urban transport, especially in fast-growing cities 

such as Chattogram. In countries such as Bangladesh, where reliance on private vehicles and informal modes of 

transport is increasing, an effective public bus system contributes to improving mobility, reducing congestion 

and promoting environmental sustainability. They offer affordable and accessible transport to people of different 

socio-economic backgrounds, but their performance and user experience are often limited, affecting their overall 

effectiveness and sustainability in the long term. In Bangladesh, research on public transport has focused 

primarily on Dhaka, the capital, while Chattogram, the country’s second largest city and a major commercial 

hub, has received far less attention despite facing distinct challenges. Buses in Chattogram are generally smaller 

than those in Dhaka, which intensifies issues such as overcrowding, discomfort, and inconsistent service. These 

shortcomings reduce passenger satisfaction and may encourage greater reliance on private and less sustainable 

transport options. 

  

The importance of service quality in shaping passenger perceptions has been well documented. For example, 

Quddus et al. (2019) identified convenience (seat availability), reliability (punctuality), comfort (cleanliness and 

staff behavior), and safety as key determinants of bus service quality across Asian cities. In Dhaka, Quddus et al. 

(2019) applied discrete choice models and found that discomfort, poor driver skills, unreliability, safety 

concerns, boarding delays, and poor vehicle conditions contributed to overwhelmingly negative evaluations, with 

more than 90 percent of passengers rating services as “poor” or “very poor” (Bakar et al., 2022). 

 

Based on existing literature, this study examines the perception of bus service quality in the context of the 

Chattogram, where empirical evidence is still limited. A structured survey of 408 bus passengers was carried out 

to assess their perception of various service attributes, such as comfort, punctuality, cleanliness, safety, driver 

behaviour, abuse, accessibility of seats, affordability of tickets and accessibility for elderly, women, children and 

disabled passengers. The analysis uses an ordered logit model to examine the impact of demographic 

characteristics (age, gender, income, education level) and travel behavior factors (frequency of trips, previous 

experience) on the perception of the quality of the service. The results should provide valuable insights for policy 
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makers and transport authorities when developing targeted and user-driven strategies to improve the performance 

of public bus services and user satisfaction. 

  

2 Literature Review 

 

Service quality perceptions in public bus services are not homogeneous; they vary significantly across passenger 

groups defined by gender, age, income, occupation, and travel behavior. Research shows that service quality 

perceptions differ by gender, with women placing greater emphasis on safety, cleanliness, comfort, and staff 

behavior compared to men, often resulting in lower satisfaction levels (Freitas et al., 2023; Singh, 2016). These 

findings highlight the importance of gender-sensitive strategies to improve public bus services and ensure 

equitable passenger satisfaction. 

 

Age is another critical factor in the perception of the quality of services. Older passengers tend to prioritise 

safety, comfort, accessibility and comfortable seats, while younger passengers tend to tolerate minor 

inconveniences such as delays and crowding (Uddin et al., 2024; Farjana et al., 2024). These observations 

highlight the need for age-sensitive improvements, including priority seating, better ergonomics and smoother 

driving, to increase the satisfaction of different age groups. Lower-income travelers often prioritize affordability 

of fares over comfort or additional services and tolerate bottlenecks such as overcrowding or delays (Rahman et 

al., 2017). On the contrary, passengers who spend more on transport, either because of higher incomes or 

because they prefer premium services, tend to demand more punctuality, comfort, safety, cleanliness and 

responsiveness from the service provider. This disparity underlines the need for a fare-sensitive strategy in the 

planning of urban bus services in order to achieve a balanced satisfaction across income groups. 

 

Travel behavior strongly shapes perceptions of bus services. Private vehicle users often regard buses as less 

reliable, comfortable, and convenient, holding higher expectations than regular riders. Evidence from Madrid, 

Lisbon, and other European cities shows that improvements in punctuality, accessibility, and reliability are 

essential to attract this group and encourage modal shifts toward sustainable mobility (de Oña et al., 2021). 

 

Safety remains a dominant factor shaping perceptions of bus services. Concerns extend to both physical 

incidents, such as accidents, and personal security threats, such as theft or harassment. A study in Stockholm 

demonstrated that environmental conditions at bus stops, including shelter design, lighting, and real-time 

information, play a crucial role in shaping safety and crime perceptions, particularly among passengers with prior 

victimization experience (Abenoza et al., 2018). Broader research similarly stresses that reducing crime risks and 

improving perceived safety are essential for enhancing the attractiveness and overall satisfaction of public 

transport (Friman et al., 2020). 

 

Perceptions of bus service quality are strongly influenced by staff behavior, cleanliness, and comfort, with these 

factors being particularly critical for elderly passengers, women, children, and people with disabilities (EWCD). 

Research shows that courtesy, clean vehicles and comfortable seats increase satisfaction, while poor treatment 

and filthy conditions reduce trust and inclusion (Eboli & Mazzulla, 2007; Rahman et al., 2020). These 

deficiencies add to accessibility and safety concerns for EWCD passengers (Anwar & Yang, 2017; Ceccato & 

Loukaitou-Sideris, 2022). Moreover, traumatic experiences such as breakdowns and accidents have a lasting 

negative impact on the perception of reliability and disproportionately affect vulnerable users (Abenoza et al., 

2018). 

 

Addressing these divergences by improving staff behavior, comfort, safety, cleanliness and inclusive design is 

essential to increase passenger satisfaction and promote equal access to public bus services. These findings form 

the basis of this study which examines how these factors affect the perception of the quality of service in 

Chattogram and identifies key determinants of passenger satisfaction across different demographic and socio-

economic groups. 

 

3 Methodology 

 

3.1 Data Collection 

For this study, a questionnaire consisting of 29 questions was developed based on previous research and pilot 

surveys. The data was collected in February-March of this year through a combination of face-to-face 

questionnaires and online surveys targeting bus users in Chattogram city. A total of 408 responses were collected 

using both methods.  
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The survey contained questions on demographic data (gender, age, education, income, occupation, marital status, 

family size, vehicle ownership), travel behavior (travel purpose, bus usage frequency, monthly transport 

expenditure, ticket purchase method, satisfaction with ticketing), bus service experiences (accidents, harassment, 

breakdowns, pickpocketing, motion sickness), and perceptions of service quality including punctuality, 

driver/conductor behavior, comfort, seat availability, safety, cleanliness, and accessibility for elderly, women, 

children, and people with disabilities (EWCD). 

 

Table 1.  Summary of Responses 

 

Variable Statistics – Frequency (Percentage %) 

Gender Male – 241 (59%), Female – 167 (41%) 

Age 
16 to 20 Years – 43 (11%), 21 to 30 Years – 148 (36%), 31 to 40 Years – 90 (22%), 

41 to 50 Years – 77 (19%), 51 to 60 Years – 36 (9%), 60+ Years – 14 (3%) 

Education 
None – 14 (3%), Primary – 19 (5%), SSC – 54 (13%), HSC – 95 (23%), 

Undergraduate – 172 (42%), Post graduate – 54 (13%) 

Monthly Household 

Income  
0-20K BDT – 122 (30%), 20-60K BDT – 181 (44%), 60K+ BDT – 105 (26%) 

Occupation 
Private Employee – 51 (13%), Business – 109 (27%), Student – 148 (36%),  

Public Employee – 41 (10%), Unemployed – 28 (7%), Housewife – 31 (8%) 

Married Yes – 199 (49%), No – 209 (51%) 

Travel Purpose Business – 59 (14%), Commuting – 240 (59%), Others – 109 (27%) 

Family Size 
One – 16 (4%), Two – 27 (7%), Three – 71 (17%), Four – 111 (27%),  

Five – 116 (28%),  More than Five – 67 (16%) 

Bus Trip Frequency Daily – 122 (30%), Monthly – 138 (34%), Weekly – 109 (27%), Yearly – 39 (10%) 

Monthly Transport Cost 
0-500 Taka – 182 (45%), 500-1000 Taka – 115 (28%),  

1000-2000 Taka – 58 (14%), 2000-3000 Taka – 38 (9%), >3000 Taka – 15 (4%) 

Experienced Accident Yes – 147 (36%), No – 261 (64%) 

Experienced Harassment Yes – 108 (26%), No – 300 (74%) 

 Experienced Bus Break 

Down 
Yes – 123 (30%), No – 285 (70%) 

Pickpocketed Yes – 230 (56%), No – 178 (44%) 

Experienced Sickness Yes – 119 (29%), No – 289 (71%) 

Biggest Problem with  

Bus Service 

Overcrowded – 115 (28%), Uncomfortable – 63 (15%), Unreliable Timing – 71 

(17%), Seat Availability – 49 (12%), Unsafe – 91 (22%), Expensive – 19 (5%) 

Is Bus on Time 
Rarely – 189 (46%), Sometimes – 123 (30%),  

Most of the time – 68 (17%),  Always – 28 (7%) 

Staff Behavior 
Very Poor – 89 (22%), Poor – 108 (26%), Average – 154 (38%),  

Good – 39 (10%), Very Good – 18 (4%) 

Comfort 
Very Poor – 97 (24%), Poor – 123 (30%), Average – 141 (35%),  

Good – 32 (8%), Very Good – 15 (4%) 

Seat Availability 
Very Poor – 98 (24%), Poor – 113 (28%), Average – 142 (35%),  

Good – 43 (11%), Very Good – 12 (3%) 

Safety 
Very Poor – 111 (27%), Poor – 122 (30%), Average – 116 (28%),  

Good – 44 (11%), Very Good – 15 (4%) 

Cleanliness 
Very Poor – 135 (33%), Poor – 124 (30%), Average – 94 (23%),  

Good – 43 (11%), Very Good – 12 (3%) 

EWCD Facilities 
Very Poor – 115 (28%), Poor – 116 (28%), Average – 135 (33%),  

Good – 29 (7%), Very Good – 13 (3%) 

Overall Service Quality 
Very Poor – 96 (24%), Poor – 170 (42%), Average – 97 (24%),  

Good – 35 (9%), Very Good – 10 (2%) 

 

3.2 Model Development 

The Ordered Logistic Regression (OLR) model is a suitable statistical tool for this study, as the dependent 

variable, "Overall Service Quality," is an ordinal categorical variable with a meaningful order (from "Very Poor" 

to "Very Good"). This model extends standard logistic regression to account for the multiple ordered categories 

of the dependent variable. The core principle is to model the relationship between a set of independent variables 

and the cumulative probability of being in a particular category or higher. 
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The model is based on a continuous, unobserved latent variable, Yi ,which represents a passenger's underlying 

perception of overall service quality. This latent variable is a linear function of the independent variables, as 

shown in the following equation: 

 

          (1) 
 

Where, Yi* is the unobserved latent variable for passenger i, Xki are the independent variables, including socio-

economic characteristics (age, gender, income, education) and service quality attributes (comfort, punctuality, 

cleanliness, etc.). 𝛽k are the coefficients to be estimated and  is a random error term, assumed to be logistically 

distributed. 

 

The observed dependent variable Yi, is determined by the threshold values (kj) that the latent variable crosses: 

 

 

…and so on for the  

rest of the categories.       (2) 

 

The coefficients (𝛽k) of the independent variables are estimated using the Maximum Likelihood Estimation 

(MLE) method, which finds the parameter values that maximize the likelihood of observing the given sample 

data.  In the context of the ordered logit model, a positive coefficient (𝛽k > 0) indicates that an increase in the 

independent variable is associated with a higher probability of being in a higher category of the dependent 

variable (e.g., higher satisfaction). Conversely, a negative coefficient (𝛽k < 0) suggests a higher probability of 

being in a lower category. 

 

The Z-value is calculated for each coefficient as the ratio of the estimated coefficient to its standard error. The 

sign of the Z-value corresponds to the sign of the coefficient. For example, a positive Z-value indicates a positive 

relationship with the dependent variable, while a negative Z-value indicates a negative relationship. The Z-value 

is used to test the null hypothesis that the coefficient is zero (Ho: 𝛽k = 0). 

 

Statistical significance is evaluated using p values. They show the probability of getting the observed coefficient 

or a more extreme value if the independent variable has no effect. In simple terms, the p value tells us how likely 

the result happened by chance. Although there are no universally fixed thresholds for p values, commonly used 

values such as 0.01, 0.05, and 0.1 are conventional guidelines rather than strict rules. Generally, a p value of < 

0.01 is considered highly significant, < 0.05 is moderately significant and < 0.1 is marginally significant. Highly 

significant variables provide strong evidence of influencing the dependent variable, moderately significant 

variables provide reasonable evidence, and marginally significant variables suggest a weaker or tentative effect. 

For this study the OLR model was developed in Python using the pandas and statsmodels libraries. 

 

4 Data Analysis 

 

Before analysis, the variables were classified and encoded based on their type. Ordinal variables, such as age, 

income, education, family size, and service quality attributes like comfort, safety, cleanliness, staff behavior, and 

EWCD facilities, were assigned numerical values according to their order. Binary variables, such as 

Bus_Broke_Down and Experienced_Accident, were coded as 0 for No and 1 for Yes. Nominal variables, 

including gender, marital status, travel purpose, and the main problem faced, were one-hot encoded to create 

separate dummy variables. All predictors were converted to numeric type to work with the model. 

 

The model was fitted using Maximum Likelihood Estimation with the logistic distribution and optimized over 

multiple iterations to ensure convergence. Variables that were statistically non-significant were evaluated and 

removed to improve model interpretability. The final results from the model with most amount of significant 

variables are shown in the following table: 

 

Table 2.  Ordered Logistic Regression Model Results 

 

Variable Coefficient (β) Z-value P-value 

Monthly_Income -0.3621 -2.522 0.012 
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Variable Coefficient (β) Z-value P-value 

Bus_Broke_Down -0.3746 -1.738 0.082 

Staff_Behavior 0.4884 4.462 <0.001 

Comfort 0.366 2.83 0.005 

Safety 0.5245 3.744 <0.001 

Cleanliness 0.5662 4.161 <0.001 

EWCD_facilities 0.304 2.52 0.012 

Gender_Male 1.4898 6.885 <0.001 

Married_Yes 0.4228 1.969 0.049 

Model Validation Metrics 

Log-Likelihood -415.31 

Log-Likelihood Null Model -550.12 

McFadden’s  R2 0.245 

 

The model achieved a log-likelihood of -415.31, compared to the null model log-likelihood of -550.12, resulting 

in a McFadden’s R² of 0.245. This indicates that approximately 24.5 percent of the variation in overall service 

quality is explained by the included independent variables. While a higher log-likelihood value closer to zero 

would indicate a better fit, the current value is reasonable given the subjective nature of passenger satisfaction. In 

studies related to human behavior and sociology, McFadden’s R² values between 0.2 and 0.4 are generally 

considered acceptable, indicating that the observed value falls within the typical range for survey-based research. 

 

Among the socio-economic variables, Monthly_Income has a negative coefficient (β = -0.3621, p = 0.012), 

suggesting that passengers with higher income levels tend to report slightly lower overall satisfaction. This may 

indicate that higher-income passengers have higher expectations for service quality, and when these expectations 

are not fully met, they report lower satisfaction. 

 

Staff_Behavior (β = 0.4884, p < 0.001), Comfort (β = 0.3660, p = 0.005), Safety (β = 0.5245, p < 0.001), 

Cleanliness (β = 0.5662, p < 0.001), and EWCD_facilities (β = 0.3040, p = 0.012) all have positive coefficients, 

indicating that improvements in these aspects increase the probability that passengers report higher satisfaction. 

For example, better staff behavior likely enhances passengers’ overall perception of the service because 

courteous and helpful staff improve the travel experience. Similarly, higher comfort levels, safer travel 

conditions, cleaner vehicles, and facilities catering to elderly, women, children, and disabled passengers (EWCD) 

directly contribute to a more positive perception of service quality. 

 

Bus_Broke_Down has a negative coefficient (β = -0.3746, p = 0.082), meaning that passengers who experienced 

bus breakdowns are less likely to report higher satisfaction. This effect is marginally significant, indicating that 

while breakdowns reduce satisfaction, other factors may also influence passengers’ overall perception. 

 

Gender_Male has a positive and highly significant coefficient (β = 1.4898, p < 0.001), indicating that male 

passengers are more likely to report higher satisfaction. This could be because male passengers may experience 

fewer challenges related to safety or harassment during travel, or they may have different expectations for 

service quality compared to female passengers. 

 

The p values help assess the statistical significance of each coefficient. Variables with p values less than 0.01, 

including Staff_Behavior, Safety, Cleanliness, and Gender_Male, are highly significant, providing strong 

evidence that these factors influence overall satisfaction. Variables with p values between 0.01 and 0.05, 

including Monthly Income, Comfort, and EWCD_facilities, are moderately significant, suggesting reasonable 

evidence of an effect. Bus_Broke_Down, with a p value of 0.082, is marginally significant, implying weaker 

evidence but a trend toward reducing satisfaction. 

 

5 Conclusion 

 

Overall, the results indicate that service quality attributes, particularly staff behavior, comfort, safety, cleanliness, 

and EWCD facilities, have the strongest influence on passengers’ overall satisfaction. Negative experiences, such 

as bus breakdowns, reduce satisfaction, highlighting the need for reliable and well-maintained operations. Socio-

economic factors such as income and gender help identify target passenger groups, with higher-income 
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passengers requiring higher service standards and male passengers reporting higher satisfaction overall. Based on 

these findings, transit authorities should prioritize improvements in staff training, vehicle cleanliness, safety 

measures, comfort features, and accessibility infrastructure. Targeted strategies, such as enhanced services for 

routes serving women, high-income passengers and mobility-challenged passengers, can maximize impact. 

These insights support evidence-based decision-making to improve service quality, increase ridership, and 

enhance overall passenger experience. 
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