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Abstract 
 

Chattogram, the second-largest city in Bangladesh, is struggling with its public transportation system due to 

rapid population growth. This study explores how people feel about tram service as an alternative to the current 

bus system, such as Metro Provati. Data were collected through a structured questionnaire and analyzed using 

exploratory factor analysis and binary logistic regression in SPSS software. The results show that two main 

factors control people’s opinions: service quality (cleanliness, punctuality, safety, comfort etc.) and infrastructure 

and facilities (ticketing systems and waiting areas). The strongest reasons people prefer trams include discomfort 

with existing services (Exp B = 1339.871), the need for comfortable waiting areas (Exp B = 7.782), issues with 

punctuality (Exp B = 4.813), and cleanliness (Exp B = 3.249). The model correctly predicted public opinions 

91% of the time, with a Nagelkerke R² of 0.743, where about 513 responses predicted as ‘Yes’ to using the tram, 

indicating a high level of willingness to use the service. Although the responses were based on a hypothetical 

scenario intended for future implementation, the study provides valuable insights for city planners aiming to 

improve transportation in Chattogram.  
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1 Introduction 
 

Public transportation plays a crucial role in the socio-economic development and environmental sustainability of 

large cities. Due to rural-to-urban migration, Chattagram, the second largest and a principle port city of 

Bangladesh, has experienced rapid urbanization and substantial population growth over the past several decades. 

(R.H. Subo, 2025). As cities expand, their public transport systems must evolve to remain safe, affordable, 

accessible, and sustainable. (Transport, 2023). 

The development of rail transit is a common choice for the major cities to alleviate urban traffic congestion 

(CAI, 2018). From this perspective, a significant development point in Chattograms’ transportation network 

could be the introduction of tram services. The reasons for choosing tram include flexibility of route, integration 

with street level, lower construction cost, reduced environmental impact, community interaction, easier 

maintenance and repairs, as well as for the enhancement of urban aesthetics (Minje Choia, 2022) (Imam, 2024). 

Kang et al. (2023) compared the environmental impacts of tram, BRT, and S-BRT systems. Their study 

evaluated eco-friendly transportation modes to identify the best option in some regions of Korea (Gayoung Kang, 

2023). F. Shahriar et al. conducted a study on implementing a tram service in the Chattogram Metropolitan Area, 

and proposed two routes including 17 stations in a circular route system for the tramline network (M.O. Imam, 

2024). However, they didn’t make any comparison to choose the tram service over existing bus transit.  

A lot of research has been conducted on passenger travel experience and their satisfaction with different modes 

of transport in different cities (Farzana Rahman, 2017) (Rui Carreira, 2012). Tasnim et al (2022) aimed to 

determine the important characteristics that will improve the experience of a potential metro user. Using SPSS 

(Statistical Package for Social Science), corresponding attributes were selected and modeled in order to ascertain 

the user's perception of Metro Rail. A study in two Moroccan cities determined the main variables that influence 

customer satisfaction, and makes suggestions on how operators and policymakers might improve service quality 

(JAWAB, 2021). Some research has been carried out to understand mode shift preferences, developing a 

binomial logistic regression model with certain parameters from different modes of public transportation (Sultan, 

2020) (Vineet Chauhan, 2016). 

Most existing studies have focused on well-established cities in developed countries, where tram services are a 

common mode of transport. For such studies, prevailing factors such as punctuality, cleanliness, and comfort 

have been found to be crucial aspects influencing public transport habits. However, studies that target the 

commuters who travel in developing cities like Chattogram are scarce. Though some work has been conducted 
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on certain modes of public transport like buses, less is reported on the attitude towards tram services, in 

comparison to counter-ticket buses. Furthermore, existing literatures do not extensively cover how socio-

economic factors interact with commuter perceptions of tram services. This gap points to the need for this study, 

which is to fill by investigating commuter preferences and what influences their willingness to utilize tram 

services in Chattogram. 

A voluntary citizens’ group, the Forum for Planned Chattogram (FPC), opposed the construction of a metro rail 

in Chattogram due to its high cost and long implementation period, as Bangladesh was then facing an expanding 

foreign exchange crisis. (report, 2023). A bus rapid transit (BRT) system or a dedicated lane for public buses was 

proposed as an alternative to the metro rail, though it would require considerable road widening (report, 2023). 

However, infrastructures developed on both sides of Chattogram City's main roads are not only time-consuming 

to evacuate, but also incur higher costs. Given these constraints, a tram system offers a more sustainable solution, 

as it can be integrated into the existing traffic route without additional space allocation. Moreover, the existing 

flyovers of Chattogram city are not serving their purpose efficiently (R.H. Subo, 2025) (S. M. Rahat Rahman, 

2020). That’s why the public transportation system, primarily comprising buses, struggles to meet the growing 

demand, resulting in overcrowding and discomfort for commuters.  

The primary objective of this study is to assess the potential preferences and expectations of users in Chattogram 

City regarding a tram system compared to the existing counter-ticket bus service. This study also covers the level 

of willingness among Chattogram's residents to use tram services if they were to be introduced in the city 

network, compared to the currently available counter ticket buses, by binary logistic regression. Though there are 

various modes of transportation presently noticed in the selected area, the comparison or the user perception is 

being discussed with respect to the counter-ticket (Metro-Provati) bus only, as it is a prominent mode of 

transportation now. The study is done only to assess user satisfaction and willingness to prefer trams over 

counter ticket buses, not to focus on the fact that tramline implementation is possible or not, as well as this study 

will not assess the technological and economic feasibility. The analysis process is done by using SPSS 

(Statistical Package for Social Science) Software, where the statistical method of analysis is used. 

 

2 Methodology 

 

In this study, data were collected through a stated preference (SP) questionnaire to understand tram service 

preferences in Chattogram. As residents of Chattogram lack prior experience with tram services, the SP approach 

was suitable for evaluating hypothetical scenarios against the existing counter-ticket bus service, Metro Provati.  

The survey consisted of two main sections: (i) socioeconomic information (age, gender, occupation, income) and 

(ii) factors potentially influencing tram use (service quality, infrastructure), measured on a Likert scale. Data 

were gathered offline within the Chattogram Metro Area and online via Google Forms, with no personal 

identifiable information recorded. After data collection, SPSS was used to define dependent/independent 

variables, decode categorical items per the questionnaire, and remove duplicates or incomplete entries. The 

cleaned dataset was then analyzed using Binary Logistic Regression and Exploratory Factor Analysis (EFA) to 

examine variables influencing public perception of adopting tram services. 

 

3 Result and Discussion 

 

To gain an overall understanding of the dataset, descriptive statistical analysis was conducted. It was found that 

younger individuals appear to show greater interest in changes to public transport. In terms of occupation, 44% 

of respondents were students, 29% were service holders, and 19% were business owners. Income levels varied, 

with 38% of participants identified in low-income groups (5k to 20k) and 27% to middle-income groups (20k to 

30k). Despite this income variation, a significant proportion of respondents about 69% expressed willingness to 

pay more for tram services, indicating strong interest in improved public transport options. Overall, the analysis 

suggests that the majority of respondents are young, educated, and open to adopting tram services, particularly if 

tram offers more comfort accessibility compared to the current counter-ticket bus system. 

 

3.1 Exploratory Factor Analysis 

SPSS provides user-friendly tools for conducting Exploratory Factor Analysis (EFA) with several useful options 

to assess sampling adequacy and data suitability. To explore interrelationships among ten key parameters 

influencing tram preference, Pearson’s correlation coefficients (ranging from –1 to +1) were examined.  

As shown in Table 1, cleanliness was strongly correlated with environmental concern (r = 0.490) and moderately 

with unpunctuality in Metro Provati (r = 0.420), suggesting that those prioritizing cleanliness are also dissatisfied 

with delays. Comfortable waiting areas showed strong associations with Wi-Fi and charging facilities (r = 0.505) 

and well-organized ticketing systems (r = 0.493), implying that users prefer such amenities in tram services. In 

contrast, facilities for women & children and safety & security showed weaker correlations, indicating these 

represent more user concern. 
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The Kaiser-Meyer-Olkin (KMO) value (0 to 1) assesses the suitability of data for factor analysis. The higher 

KMO values indicating better suitability. According to Table 2, the KMO value found 0.859, which is above the 

commonly recommended minimum of 0.6. This confirms that the sample is highly appropriate for factor 

analysis. It also means the data contains relationships that can be grouped into meaningful underlying factors. 

The Bartlett's Test of Sphericity further checks whether the correlation matrix significantly differs from an 

identity matrix. Table 2 also shows p-value 0.000 that indicates the observed relationships between variables are 

statistically significant. As a result, the null hypothesis can be rejected, confirming that the data contains 

sufficient interrelations. These results justify the decision to proceed with factor analysis. 

Table 2. KMO and Bartlett's test 
 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .859 

Bartlett's Test of Sphericity Approx. Chi-Square 1722.956 

df 45 

Sig. .000 

 

Table 3. Rotated factor matrixa 

 

Factor 

1 2 

cleanliness1 .692  

environment .607  

Old_Disabilities .582  

punctuality .563  

comfort1 .475  

women_children_facility .419  

safety_security .347  

wating_area  .692 

Wifi_charging_facility  -.659 

well_organized_ticket  .635 

Extraction Method: Principal Axis Factoring.  

 Rotation Method: Varimax with Kaiser Normalization.a 

a. Rotation converged in 3 iterations. 

The Rotated Factor Matrix presents the results of factor analysis after applying Varimax rotation with Kaiser 

normalization. Varimax maximizes the variance of squared loadings within each factor, enhancing 

interpretability, while Kaiser normalization adjusts factor variances. As shown in Table 3, users’ perceptions of 

tram services can be grouped into two main categories. The first, Service Quality, has cleanliness as the highest 

loading factor (0.692) that indicates a strong link with satisfaction. Respondents with positive perceptions also 

value environmental concern, accessibility for elderly and disabled passengers, punctuality, and amenities for 

women and children. The second category, Infrastructure and Facilities, is strongly associated with Comfortable 

Waiting Area (0.692). The negative loading for Wi-Fi & Charging Facility suggests that this factor reflects either 

lower demand for or dissatisfaction with such amenities. The rotation converged in three iterations, confirming a 

stable and interpretable solution. 

 

 

Table 1. Pearson’s correlation matrix 
 

 

Old_Disa

bilities 

Cleanli

ness 

Unpunct

uality 

Environ

ment 

Women_childr

en_facility 

Wating_a

rea 

well_organiz

ed_ticket 

WiFi_charging_f

acility 

Disco

mfort 

Safety_se

curity 

Correlat

ion 

Old_Disabilities 1.000 .392 .400 .400 .282 .316 .239 .268 .339 .262 

Cleanliness .392 1.000 .420 .490 .336 .288 .264 .271 .399 .234 

Unpunctuality .400 .420 1.000 .375 .242 .269 .307 .279 .328 .254 

Environmental 

concern 

.400 .490 .375 1.000 .311 .300 .240 .257 .287 .200 

Women_children_

facility 

.282 .336 .242 .311 1.000 .196 .171 .211 .188 .168 

Wating_area .316 .288 .269 .300 .196 1.000 .493 .505 .202 .137 

Well_organized_ti

cket 

.239 .264 .307 .240 .171 .493 1.000 .462 .237 .184 

WiFi_charging_fa

cility 

.268 .271 .279 .257 .211 .505 .462 1.000 .236 .086 

Discomfort .339 .399 .328 .287 .188 .202 .237 .236 1.000 .153 

Safety_security .262 .234 .254 .200 .168 .137 .184 .086 .153 1.000 
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3.2 Binary logistic regression 

Binary logistic regression was employed because the dependent variable, “Will they use the tram or not”, has 

two categories: Yes (1) and No (0). One category serves as the reference when estimating the binomial logistic 

model. Coefficients of the independent variables were calculated using the maximum likelihood method, with 

odds ratios derived relative to the reference category. These odds ratios indicate how a one-unit change in each 

independent variable affects the likelihood of choosing to use the tram. 

 

Table 4. Model summary 
 

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 416.814a .539 .743 

a. Estimation terminated at iteration number 20 because maximum iterations has been reached 

From model summary Table 4, the -2 Log Likelihood represents the goodness of fit of the logistic regression 

model. A value of 416.814 was obtained at the end of the estimation process, suggests that the model fits the data 

reasonably well. The Cox & Snell R Square value of 0.539 indicated that approximately 53.9% of the variation 

in the outcome variable is accounted for, reflecting a moderate level of explanatory power. The Nagelkerke R 

Square is a modified version of the Cox and Snell measure indicates that the model explains approximately 

74.3% of the variance in the dependent variable, a relatively high level of explanatory power. 

The parameters are iteratively refined until convergence, minimizing the difference between observed and 

predicted outcomes. In this study, estimation ceased at iteration 20, as the change in parameter estimates between 

the 19th and 20th iterations was below 0.001, indicating parameter stability and an adequately converged model. 
 

Table 5. Hosmer and Lemeshow test 
Step Chi-square df Sig. 

1 5.294 8 .726 

 

The null hypothesis assumes no significant difference between observed and expected outcomes across predicted 

probability groups. In Table 5, the p-value of 0.726 exceeds the 0.05 significance threshold; therefore, the null 

hypothesis cannot be rejected, indicating that the model provides a good fit to the data. 

 

Table 6. Classification table 

Step 1 Willingness_to_Use_TRAM No 220 60 78.6 

Yes 12 513 97.7 

Overall Percentage   91.1 

a. The cut value is .500 

In Table 6, the observed categories, "Yes" and "No", represent the respondents' willingness or unwillingness to 

use tram services. Specifically, 220 instances were correctly predicted as "No" (True Negatives), 60 instances 

were incorrectly predicted as "Yes" but were actually "No" (False Positives). 12 instances were incorrectly 

predicted as "No" but were actually "Yes" (False Negatives), and 513 instances were correctly predicted as "Yes" 

(True Positives). Based on these results, the model was able to correctly classify approximately 91% of the cases. 

In binary classification problems, it is a standard practice to classify the positive outcome ("Yes" in this case) 

when the predicted probability is greater than or equal to 0.500 (cut value). 

 

Table 7. Variables in the equation 

 B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

Step 

1a 

Cleanliness   3.864 4 .042    

Cleanliness(1) 1.178 .967 1.486 1 .022 3.249 .489 21.607 

Cleanliness(2) .875 .925 .895 1 .034 2.398 .391 14.690 

Cleanliness(3) .556 .939 .351 1 .055 1.744 .277 10.984 

Cleanliness(4) .228 1.008 .051 1 .082 1.256 .174 9.064 

Environment_Concern   .553 4 .097    

Environment_Concern(1) -.295 .988 .089 1 .076 .744 .107 5.159 

Environment_Concern(2) -.160 .943 .029 1 .087 .852 .134 5.413 

Environment_Concern(3) -.054 .960 .003 1 .095 1.056 .161 6.923 

Environment_Concern(4) -.174 .982 .032 1 .859 .840 .123 5.756 

Well_Organized_Ticketing_System   1.888 4 .046    

Well_Organized_Ticketing_System(1) .898 .915 .962 1 .033 2.454 .408 14.747 

Well_Organized_Ticketing_System(2) .825 .801 1.063 1 .303 2.283 .475 10.965 

Well_Organized_Ticketing_System(3) .497 .797 .388 1 .053 1.643 .345 7.837 

Well_Organized_Ticketing_System(4) .458 .890 .265 1 .061 1.582 .276 9.054 

Wifi_Charging_Facility   4.539 4 .034    

Wifi_Charging_Facility(1) -1.569 .849 3.416 1 .065 .208 .039 1.099 
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Wifi_Charging_Facility(2) -1.540 .747 4.250 1 .039 .214 .050 .927 

Wifi_Charging_Facility(3) -1.475 .738 3.995 1 .046 .229 .054 .972 

Wifi_Charging_Facility(4) -1.390 .758 3.366 1 .067 .249 .056 1.100 

Willingness_to_Pay   2.640 4 .042    

Willingness_to_Pay(1) .376 .472 .633 1 .043 1.456 .577 3.677 

Willingness_to_Pay(2) .190 .478 .158 1 .069 .827 .324 2.111 

Willingness_to_Pay(3) .202 .485 .173 1 .048 1.224 .473 3.164 

Willingness_to_Pay(4) .324 .538 .364 1 .055 1.383 .482 3.972 

Discomfort_in_MetroProvati   111.799 4 .001    

Discomfort_in_MetroProvati(1) 7.200 1.076 44.808 1 .001 1339.871 162.72 11032.375 

Discomfort_in_MetroProvati(2) 6.982 1.079 41.889 1 .001 1076.946 130.01 8921.312 

Discomfort_in_MetroProvati(3) 3.132 1.109 7.984 1 .005 22.931 2.611 201.413 

Discomfort_in_MetroProvati(4) -6.125 5071.495 .000 1 .997 .000 .000 . 

Women & Children Facilities   1.014 4 .031    

Women & Children Facilities (1) .636 .731 .755 1 .038 1.888 .450 7.919 

Women & Children Facilities (2) .487 .633 .593 1 .044 1.628 .471 5.625 

Women & Children Facilities (3) .404 .636 .403 1 .053 1.498 .430 5.211 

Women & Children Facilities (4) .258 .675 .146 1 .070 1.294 .345 4.858 

Comfortable Waiting Area   8.494 4 .035    

Comfortable Waiting Area (1) 2.052 .900 5.193 1 .023 7.782 1.333 45.449 

Comfortable Waiting Area (2) 1.520 .823 3.410 1 .065 4.571 .911 22.939 

Comfortable Waiting Area (3) 1.071 .837 1.637 1 .020 2.918 .566 15.041 

Comfortable Waiting Area (4) .983 .803 1.499 1 .022 2.674 .554 12.909 

Unpunctuality_in_MetroProvati   5.794 4 .026    

Unpunctuality_in_MetroProvati (1) 1.571 1.269 1.534 1 .022 4.813 .400 57.856 

Unpunctuality_in_MetroProvati (2) 1.222 1.260 .942 1 .033 3.395 .288 40.085 

Unpunctuality_in_MetroProvati (3) 1.064 1.368 .604 1 .044 2.897 .198 42.343 

Unpunctuality_in_MetroProvati (4) .766 1.273 .362 1 .055 2.150 .177 26.084 

Accessibility for old and disable   1.021 4 .051    

Accessibility for old and disable (1) -.301 .635 .224 1 .064 .740 .213 2.572 

Accessibility for old and disable (2) -.458 .645 .504 1 .048 .632 .178 2.240 

Accessibility for old and disable (3) -.444 .701 .401 1 .053 .642 .162 2.535 

Accessibility for old and disable (4) -.632 .723 .764 1 .078 .531 .129 2.193 

Safety_Security   2.503 4 .034    

Safety_Security(1) .907 .594 2.335 1 .013 2.477 .774 7.930 

Safety_Security(2) .799 .777 1.059 1 .030 2.224 .485 10.191 

Safety_Security(3) .698 .623 1.257 1 .062 2.011 .593 6.815 

Safety_Security(4) .669 .618 1.172 1 .058 1.952 .581 6.552 

INCOME_LEVEL   4.994 4 .029    

INCOME_LEVEL (1) 1.813 .845 4.601 1 .032 6.130 1.169 32.134 

INCOME_LEVEL (2) .332 .419 .629 1 .043 1.394 .613 3.167 

INCOME_LEVEL (3) .461 .425 1.177 1 .028 1.585 .690 3.644 

INCOME_LEVEL (4) .474 .411 1.334 1 .025 1.607 .718 3.594 

Constant -8.702 2.219 15.378 1 .001 .000   

 

From Table 7, the output illustrates how the variables behaved when the logistic regression test was conducted. 

The predictor variable are presented as “B” value that indicates how the log-odds of the dependent variable 

change in response to a one-unit change in the predictor, assuming all other variables constant. The “Exp(B)” 

values (exponentiation of B) provides the odds ratios related with one-unit change in the predictor. 

The coefficient (B) for unpunctuality in Metro Provati was found to be 1.571, with an odds ratio Exp(B) of 

4.813. This suggests that individuals who perceive Metro Provati as highly unpunctual are approximately 4.813 

times more likely to prefer using the tram compared to those who do not perceive it as unpunctual. Similarly, the 

coefficient (B) for environment friendliness was found to be -0.295, with an odds ratio Exp(B) of 0.744. This 

suggests that individuals who perceive the environment as "Not friendly at all" are approximately 0.744 times 

less likely to prefer using the tram. A similar pattern was observed in the case of infrastructure. Individuals who 

strongly believe that a comfortable waiting space is essential were found to be approximately 7.782 times more 

likely to favor tram usage. These findings suggest that the availability of comfortable waiting spaces plays a 

significant role in shaping customer preferences toward tram services. 

The model can be predicted the log-odds of the dependent variable (willingness to use the tram) through the 

following equation: 

𝑤 =  log (
𝑝

1−𝑝
) =  β0 + β1X1 + β

2
X2 + ⋯ + β

𝑛
X𝑛                                (1) 

Where, p = Probability of willingness to use the tram, β = Intercept (constant), βi = The estimated coefficients for 

each predictor variable, Xi = Predictor variables 

From the Table 7 value,  
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w = -8.702 + 7.200* Discomfort in Metro Provati + 2.052 *Comfortable Waiting Area + 1.571* Unpunctuality 

in Metro Provati + 1.178 * Cleanliness + 0 .907* Safety & Security +0 .898* Well Organized Ticketing System 

+ 0 .636 * Women & Children Facilities + 1.813 * Income Level + 0 .376 * Willingness to Pay - 0.295* 

Environmental Concern - 0.301* Access for old & disabilities - 1.569 * Wi-Fi & Charging Facilities 

Once this equation is established, if p≥0.5, the model predicts “Yes”, meaning the respondent is willing to use 

the tram. Alternatively, if the p value is less than 0.5, then “No” means the respondent is not willing to use tram. 

 

5 Conclusion & Recommendation 

 

This study highlights key factors influencing individuals’ willingness to adopt tram services in Chattogram City. 

Findings indicate that discomfort and unpunctuality in existing Metro Provati services significantly push people 

toward considering trams as a better alternative. Amenities such as comfortable waiting areas, cleanliness, and a 

well-organized ticketing system positively influence tram preference due to their immediate impact on passenger 

experience. While safety and women-and-children-friendly features are appreciated, their influence is 

comparatively moderate. Surprisingly, features like WiFi, charging facilities, and accessibility for elderly and 

disabled individuals showed negative coefficients, possibly due to short trip durations, implementation 

challenges, or lack of data representation. Overall, the results suggest that to maximize tram adoption, planners 

should focus on public preferences more inclusively. 

Future studies could consider additional factors such as ticket costs, accessibility, and perceived value for money, 

as economic aspects may influence public perceptions. Furthermore, alternative methods such as random forest 

or multinomial regression could be applied to better understand the factors influencing tram adoption. 
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