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Abstract 

 

Sustainable development and efficiency are greatly influenced by urban transportation, particularly in fast-

expanding metropolitan regions such as Rajshahi City, Bangladesh. With Rajshahi City's potential and future 

growth plan in mind, effective, dependable, and sustainable public transportation must be implemented. Because 

of its ability to ease traffic, shorten travel times, and improve connectivity, bus rapid transit is essential to making 

sure the city is prepared for long-term economic growth and success. This paper presents a comprehensive study 

on commuters' preferences for Bus Rapid Transit (BRT) as a sustainable and efficient mode of transportation in 

Rajshahi City, based on commuters’ socioeconomic demographics, as well as an analysis of the future scope of 

BRT implementation. Binary logit models were developed to assess the utility of the BRT to help decide between 

the current options and the proposed BRT service. The analysis of questionnaire survey data revealed commuters' 

likelihood of switching to BRT based on expressed preferences. The analysis also offered useful insights regarding 

travel preferences, demonstrating that fare has a major impact on switching probability. Regression analysis shows 

that gender, comfort, safety, and vehicle ownership are significantly important socioeconomic characteristics that 

influence choice preferences. The implications of these findings for urban transportation planning are substantial. 

Addressing all the factors influencing mode choice, policymakers can promote the adoption of BRT as a viable 

alternative to conventional vehicles, thereby enhancing urban mobility and reducing environmental impact. 

 

Keywords: Bus Rapid Transit (BRT); preference analysis; binary logit model; public transit; sustainable urban 

transport.  

 

1 Introduction 
 

Rajshahi, being considered the ‘fourth largest’ populated city of Bangladesh, has a large and rapidly growing 

population of 983,707 with a population growth rate of 2.26%. It has a significant urban population growth rate of 

32.93%. The city does not have adequate processes for maintenance and management, despite the current state of 

the transportation systems (Sarker et al., 2019). The rapidly growing population is driving high transport demand, 

leading to traffic jams, road accidents, inefficient traffic flow, poor management, and increased environmental and 

noise pollution. According to Rajshahi City Corporation (2024), the annual growth rates are: motorized vehicles – 

8.50%, auto-rickshaw – 12.30%, motorcycle – 12.60%, truck – 5.30%, and car – 5.70%. Due to high vehicular 

demand and their gradual increase, massive traffic congestions are caused in the important corridors like Shaheb 

Bazar, Zero Point, Lokkhipur, Bornali Mor, Bindur Mor, Station Mor, Vodra Mor, and C&B Mor (Jodder et al., 

2020). 

The deficiency of a well-functioning public transport system has led to a rise in private vehicles, causing congestion 

and environmental problems (Jodder et al., 2020). As a result, battery-operated auto-rickshaws have become 

popular due to their affordability and comfort (Kunle et al., 2014). Despite their importance in rural and urban 

mobility, the government has considered banning E3Ws due to safety concerns, which could negatively impact the 

environment, mobility, and economy (Nurunnahar et al., 2022). Despite efforts, issues like traffic congestion, 

vehicle inaccessibility, and safety persist, highlighting the need for a sustainable solution like Bus Rapid Transit 

(BRT). BRT has been considered a creative and emerging public transit solution and is an effective means of 

solving issues of urban traffic congestion (Currie, 2006). 

BRT systems provide numerous advantages over traditional modes of transport, combining elements like dedicated 

running ways, enhanced stations, specialized vehicles, and intelligent transportation systems to improve quality of 

service (Chang et al., 2017). These systems can increase capacity, reliability, and safety while reducing travel times 

and improving accessibility (Cain et al., 2007). Additional benefits include increased overall transit commutation, 

improved environmental quality, and prospects for transit-supportive land development (Seraj et al., 2015). The 

flexibility of Bus Rapid Transit allows for a wide range of implementations, from enhanced bus services to well-

integrated platforms with rail-like features (Tyrinopoulos and Antoniou, 2020). 
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BRT systems have emerged as an economical solution to cope with the challenges of urban transit in developing 

countries. In India, BRT projects financed by the Jawaharlal Nehru National Urban Renewal Mission have 

emphasized public transport and non-motorized travel modes. However, despite this emphasis, a significant focus 

remains on infrastructure development rather than creating a well-rounded system design (Pai and Hidalgo, 2009). 

It is not enough to simply implement a BRT system; ensuring its successful execution and operation is even more 

crucial. The success of implementation relies on factors such as its reach and appeal to diverse income groups 

within the population, its influence on the current transit system, and its capacity to draw in commuters 

(Shukhdevbhai and Varia, n.d.). 

Several factors influence commuters' choice of transportation modes. For those commuting to work, the use of 

public transport is largely determined by the reliability of the service (Kattiyapornpong and Miller, 2009). On the 

other hand, factors such as comfort, cost efficiency, and time savings influence the adoption of shared mobility 

options (Tyrinopoulos and Antoniou, 2020). Mode preference assessment is a crucial aspect of transportation 

planning, impacting policy decisions and reflecting complex traveler behavior (Sarker et al., 2019). Research 

consistently shows that sociodemographic factors significantly influence travel behavior and commuter mode 

analysis. Age, gender, income, employment status, and vehicle ownership are key variables affecting transportation 

decisions (Kattiyapornpong and Miller, 2009). These factors can act as constraints or enablers for different types 

of travel behavior, with interactive effects observed between variables (Tyrinopoulos and Antoniou, 2020). 

Research on BRT systems and urban commuter choice reflects several key findings. Commuters value comfort 

more than travel time and fare when considering BRT implementation (Seraj et al., 2015). The importance of 

accessibility, safety, reliability, and duration of travel in shaping commuter perceptions of BRT systems has also 

been highlighted in Lagos, Nigeria (Jamal et al., 2020). Similarly, Nkurunziza et al. (2012) analyzed attitudes 

toward a proposed BRT system in Dar-es-Salaam, finding that comfort was the most valued attribute among 

commuters, followed by travel time and fare. Altogether, these studies provide insights that can guide urban 

planners and policymakers in enhancing public transport systems. Despite the recognized benefits of BRT and the 

increasing vehicular congestion in Rajshahi, a dedicated study analyzing the specific commuter preferences and 

feasibility of a BRT system in this unique urban context is lacking. Thus, this study will inform policymakers and 

planners about the sustainable design demand, spatial patterns, and public acceptability of the proposed BRT, 

assisting in its effective and sustainable implementation. 

 

2. Methods and Materials 

 

2.1 Study Area 

The study was conducted in Rajshahi, a major urban center in northwestern 

Bangladesh situated along the Padma River. The city covers about 96.72 km², is 

divided into 30 wards, and has a population of nearly 983,707 (Sarker et al., 2019; 

Rajshahi City Corporation, 2024). A city-wide questionnaire survey was carried out 

across all wards to capture commuters’ perceptions and preferences regarding a 

proposed Bus Rapid Transit (BRT) system, with special focus on high-traffic 

corridors such as Zero Point, Talaimari, Railgate, Vodra, Barnali, and C&B Mor. 

 

 2.2 Data Collection 

The questionnaire survey process involved the following key segments: (1) 

commuters’ characteristics, (2) trip characteristics, (3) serviceability index rating, 

and (4) attributes comparison between existing mode (Rickshaw, Auto-rickshaw, 

Bike, Bus) and BRT to choose preferred mode. For the questionnaire survey, we engaged directly with commuters 

to gather insights. IBM SPSS version 27.0.1 was used to analyze the survey data. The data was assessed for missing 

values and outliers, and the analysis encompassed 400 respondents.  

 

2.3 Data Analysis 

A logistic regression (LR) analysis was employed for exploring the significant relationships between BRT  

preference and various factors including trip characteristics, serviceability indices, and sociodemographic  

variables.  

Logistic regression function- 

 

P(Y = 1) =
1

1+e−( β0 +β1X1+β 2X 2 +β 3X 3 +...βi X i  )        (1) 

The model parameters were estimated using maximum likelihood estimation (MLE) in IBM SPSS version 27.0.1. 

Where P represents the probability of event Y occurring, Y is the dependent variable, (Y = 1 if the event Y occurs; 

Figure 1: Study Zone within Rajshahi 

City Corporation Area 
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otherwise, Y = 0), ‘b’ denotes the coefficients logistic regression, and ‘X’ stands for the independent variables. 

Here, if commuters opt for BRT, Y=1. Conversely, if the choice is existing mode of transport, Y=0. 

The serviceability index was evaluated based on comfort, safety, reliability, and pricing. A Likert scale of 5 points 

(1 = very poor to 5 = great) was utilized. Trip characteristics were evaluated in terms of travel time, accident 

frequency, and vehicle ownership. Sociodemographic characteristics were measured by age, sex, income, and 

education. 

Factor analysis was used to reduce a large number of observed variables into a smaller set of underlying factors. 

Factor loads above 0.30 were considered significant for a sample size of 350 or more. All factor loadings exceeded 

this threshold. To determine the reliability of each factor, Cronbach’s alpha was calculated. A Cronbach’s alpha 

above 0.70 is generally considered acceptable (McQuitty, 2018). In this study, all subscales had coefficients 

ranging from 0.83 to 0.91, demonstrating high reliability. Following the factor analysis with varimax rotation, nine 

factors (X1 to X9) were derived, including gender, age, income, vehicle, vehicle ownership, accident frequency, 

comfort, safety, reliability, and pricing as independent variables, while mode choice was considered the dependent 

variable. 

 

3. Results and Discussions: 

 

3.1 Commuters’ Demographics Analysis 

● 51% of males and 56% of females preferred the BRT 

● Participants aged 18-26 and 26-35 years unanimously embraced the BRT. Meanwhile, among the 35-50 

years age group, 43% leaned toward the BRT while the rest chose their existing mode of transport  

● The preference for the BRT (Bus Rapid Transit) increases with income. For those earning less than 

15,000, 39% prefer the BRT, and it rises to 81% for those earning over 60,000. Among those earning 

between 15,000 and 30,000, 57% favor the BRT. The same percentage applies to those earning between 

30,000 and 45,000, while 51% of those earning between 45,000 and 60,000 also support it. 

● People with ‘bachelor's degrees or higher’ are more likely to choose BRT (79%), compared to those with 

‘higher secondary or vocational degrees (58%).’ All individuals with ‘primary or secondary education’, 

and the ‘illiterate’, have opted for BRT. 

 

 

Figure 2: Distribution of commuter demographics in Rajshahi 

3.2 Logistic regression 

We used the forward selection method to address the issue of multicollinearity in logistic regression. This stepwise 

regression technique begins with an empty model and gradually adds variables one at a time, incorporating at each 

stage the variable that provides the greatest improvement to the model’s predictive power. Using the Statistical 

BRT

BRT

BRT

BRT

Existing mode
of transport
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Package for the Social Sciences (SPSS), the model was built in five steps. In the final step, the selected predictors 

covered three main groups of factors: 

Commuters’ characteristics: sex (X₁), age (X₂), and income (X₃) 

Trip characteristics: vehicle ownership (X₄), travel time (X₅), and accident frequency (X₆) 

Serviceability index measures: comfort (X₇), safety (X₈), reliability (X₉), and fare (X₁₀) 

These variables, together forming the optimal model, were retained for the final logistic regression analysis. 

 

Table 1: Logistic regression results for BRT mode choice 

 

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

Step 5a Constant  -2.017 .305 44.685 1 .000 0.133 

What is your gender? [X1]  0.368 .118 09.807 1 .002 1.445 

Do you own a vehicle for transportation?_[X4]  0.429 .120 12.876 1 .000 1.535 

How you rate your current mode of transport on 

the basis of comfort fare safety reliability. 

[Comfort_X7] 

 0.298 .117 06.458 1 .011 1.347 

How you rate your current mode of transport on 

the basis of comfort fare safety reliability. 

[Safety_X8] 

 0.423 .068 37.520 1 .000 1.526 

How you rate your current mode of transport on 

the basis of comfort fare safety reliability. 

[Fare_X10] 

 0.561 .140 16.764 1 .000 1.757 

 
a. Variable(s) entered on step 5: What is your gender? Do you own a vehicle for transportation?, How you rate your current mode of 

transport on the basis of comfort fare safety reliability. [Comfort], How you rate your current mode of transport on the basis of comfort 

fare safety reliability. [Fare], How you rate your current mode of transport on the basis of comfort fare safety reliability. [Safety]. 

 

Putting the values in Eq. (1)        

   𝑃(𝑌 = 1) =
1

1 + 𝑒−(−2.017+0.368∗𝑋1+0.429∗𝑋4+.298∗𝑋7+.423∗𝑋8+.561∗𝑋10 )
 

 

If the ratio of chances ‘Exp(B)’ is higher than ‘1’, it denotes that the likelihood of selecting BRT will increase 

along with the variable that is not dependent. A lower probability is indicated if the odds ratio is less than 1. When 

one deducts ‘1’ from the odds ratio and multiplies the result by ‘100’ (the odds ratio - 1) x 100], values more than 

100 signify an increment and if less than 100, a decline. For instance, if you multiply the chances ratio of the 

variable X1 by 100 after deducting 1, the outcome is (1.445 - 1) * 100 = 44.5%. This indicates that passengers are 

more likely to choose BRT by 44.5% for every unit rise in X1. In a similar vein, the likelihood of selecting BRT 

increases by 53.5% [(1.535 - 1) * 100 = 53.5%] with every unit increase in X4. Using the same methodology, it 

was discovered that increasing (X8, X10, and X7) by one unit would raise the likelihood of choosing BRT by 

52.6%, 75.7%, and 34.7%, in that order of magnitude. 

 

Table 2: Hosmer and Lemeshow Test: 

 

Step Chi-square df Sig. 

1 23.541 3 .664 

 

An additional subscript in Table 3 reads, 'The cutoff value is 0.500.' This means that the chosen choice will be 

categorized as ‘BRT’ if the probability that it would be classified as such reaches 0.500. Conversely, if the 

probability is 0.500 or less, the case will be classified as ‘Existing mode of transport’. 

 

 

 

 
Table 3: Classification Table 

 

Observed 
Predicted 
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BRT 

Existing 
mode of 
transport 

Percentage 
Correct 

  BRT 161 52 75.6 

Existing mode of 
transport 

47 140 74.9 

Overall Percentage   75.3 
a. The cut value is .500 

 
 

The Hosmer-Leme show test was used to evaluate the ‘goodness of fit’ as a result of the analysis. The test resulted 

in the acceptance of H0, and at the 0.05 level of relevance (p=0.664), it was found that the produced model was 

suitable with the data set 

. 

Figure 3: Commuters’ expected attributes of BRT 

 

 

4.Conclusion 

 

As Rajshahi experiences rapid growth and an ever-increasing population, the transportation system faces 

significant pressures, leading to a rise in traffic congestion and inefficiency. Without timely intervention, the future 

of transportation in the city may become increasingly problematic. To address these issues and meet the growing 

mobility demands, integrating a reliable public transport system is crucial for Rajshahi. Our study aimed to evaluate 

commuters' preferences for introducing a Bus Rapid Transit (BRT) in Rajshahi city. By analyzing factors such as 

sociodemographic characteristics, trip attributes, and serviceability indicators, the study revealed that key factors 

like comfort, fare, safety, and vehicle ownership significantly influence transport mode selection. For example, a 

one-unit change in ‘Comfort’ and ‘Fare’ can raise the likelihood of selecting BRT by as much as 34.7% and 75.7% 

respectively. These findings strongly support the BRT implementation in Rajshahi, as the data suggests that 

improvements in certain aspects would lead to a substantial shift toward BRT implementation, making it a practical 

and beneficial solution for the city’s transportation challenges. The study’s findings underscore the importance of 

a service-oriented approach in designing urban transport solutions. 

Based on these significant findings, policymakers must prioritize service quality and economic accessibility in the 

design of the proposed BRT system. Specifically, the high commuter sensitivity to fare necessitates the 

implementation of a competitive and potentially tiered pricing strategy to encourage mass adoption. Furthermore, 

the strong correlation with comfort and safety requires policy directed toward high-standard amenities, including 

modern fleet vehicles, secure station environments, and reliable real-time information systems. Addressing these 

key attributes is essential for successfully transitioning commuters away from personalized motorized vehicles, 

which were also identified as a significant factor in mode choice. 

However, to ensure efficient and sustainable implementation, additional research should focus on designing 

dedicated BRT lanes and optimized route planning based on comprehensive traffic assessments. This would enable 

the development of a well-integrated system that can effectively manage the city's growing transportation demands 

while enhancing overall mobility and accessibility. 
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