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Abstract

This paper focuses on the metro rail of Dhaka city, with an aim to address a critical gap in transportation research
on exploring first- and last-mile connectivity and multimodal travel behavior in the setting of Bangladesh. The
analysis is based on a field survey of 382 valid metro users, capturing trip attributes, socio-economic data, and
access-egress characteristics. While a Multinomial Logit (MNL) model was initially planned, data limitations
prevented a stable estimation. Consequently, the study employs a robust descriptive and comparative analysis to
investigate the relationships between traveler characteristics and mode choice. The results indicate a heavy reliance
on non-motorized modes, with Walking (35%) and Rickshaws (43%) dominating access trips. The analysis further
demonstrates a strong correlation between mode choice and factors like travel distance and income, revealing a
segmented user base. Socio-demographic characteristics (e.g., age, income) and trip-related characteristics (e.g.,
trip length, travel cost) have a significant impact on the choice of access-egress mode. A key finding is the MRT's
transformative impact on mobility; approximately 48% of users reported making new trips, highlighting a
significant level of induced travel demand. For a more inclusive and accessible metro system, this paper aimed at
strengthening multimodal integration by providing context-specific recommendations.

Keywords: First and last mile connectivity; Dhaka Metro Rail; Multimodal travel behavior; Access-egress mode
choice; Multinomial Logit model.

1. Introduction

For effective transportation planning, understanding mode choice and travel behavior is essential, especially in
densely populated and congested urban environments (ITF, 2021). Mode choice analysis plays a critical role in
shaping transportation policy and infrastructure planning, as it examines how individuals select their preferred
mode of transportation (Al-Jameel et al., 2023; Jasim et al., 2021). The overall performance of the urban transport
network largely depends on the first- and last-mile links (Winston and Shirley, 2010). In many cases, the first- and
last-mile sections represent the weakest links in the multimodal public transportation network (Krygsman et al.,
2004), ultimately hindering accessibility and deterring ridership despite the presence of high-quality mainline
transit services (Brons et al., 2009; Cervero, 2001). Thus, in multimodal integration, users’ access and egress to
the network greatly influence the efficiency of high-capacity systems like metro rail. As a foundation for future
mobility solutions, ensuring accessible connections to rail-based transit systems like the metro has emerged as a
critical concern (Ali et al., 2023). As the metro does not offer door-to-door services, metro-based urban trips can
be structured into three categories: access to the metro station from the origin, in-metro journey, and egress from
the metro to the destination (Wang and Cao, 2017). The incorporation of metro systems with other feeder modes,
such as walking, rickshaws, buses, and shared vehicles, not only enhances the accessibility of metro-based trips
but also helps in improving overall system efficiency, lowering first- and last-mile barriers, and promoting a shift
toward sustainable urban mobility.

This study focuses on the travel behavior and mode choice of the commuters using the Dhaka metro transit with
special emphasis on their access and egress to the MRT network. In the context of Dhaka, the densely populated
capital of Bangladesh, with 24 million people, the transportation sector presents significant challenges. Despite the
city's projected growth in car ownership, private cars account for only 5% of total trips (Nakshi and Debnath,
2020). The city’s mobility remains heavily dependent on non-motorized and informal transport modes. For
example, walking, rickshaws, and other forms of paratransit continue to play a fundamental role in Dhaka’s
mobility pattern, where rickshaws alone comprise nearly 32% of the overall modes (RSTP, 2015). Lack of
systematic feeder service has positioned the paratransit modes and NMT as the vital first- and last- mile
connectivity in Dhaka (Rahman et al., 2022)

Metro access egress choices are influenced by several factors, like cost, travel time, and socio-demographic
characteristics (Shen et al., 2016). Despite being better suited for short trips, paratransit modes such as rickshaws,
legunas, and shared auto-rickshaws dominate first- and last- mile connectivity in Dhaka, where formal feeder
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systems are largely absent (Nasrin and Bunker, 2021). Traffic congestion, narrow streets, and a lack of pedestrian
and cycling infrastructure are challenges to seamless metro access (Weinreich et al., 2020). How metro commuters’
access or egress to metro stations greatly influences the effectiveness of metro systems. This study attempts to fill
the gap by finding key factors that influence commuter mode selection to and from metro stations. Accordingly,
this study aims to examine the socio-demographic and trip-related factors influencing access and egress mode
choices of the Dhaka MRT users. Further, it explores how travel distance, time, and cost shape these choices and
assesses the extent of induced travel demand generated by the new metro system.

2. Related Works

A substantial body of public transit literature addresses first- and last- mile connectivity, focusing on different
aspects such as the proximity of transit services, station spacing, and overall walkability of the surrounding
environment (Karner, 2018; Beimborn et al., 2003). It has been mentioned by other research work that the design
of the transport network must incorporate first and last mile travel as a fundamental component for an effective
transit system (Kumar and Khani, 2021). (Bergman et al., 2011) mentioned that a well-integrated multimodal
public transit system can broaden the reach of transit services and promote increased ridership, which is grounded
in selecting appropriate access and egress modes, including shared mobility.

The time and distance involved in accessing and exiting, along with travel time, are key determinants in the mode
choice decision. People prefer walking or cycling when the distance is shorter, and as the increase in distance
increases, preference shifts to public transportation mode (Bergman et al., 2011; Givoni and Rietveld, 2007). For
shorter distances, walking is preferred, whereas for longer distances, LRT (Light Rail Transit) or bus becomes a
major access mode (Bergman et al., 2011). However, in the Indian context, buses or auto-rickshaws are commonly
used for accessing the metro station (Goel and Tiwari, 2016). The likelihood of commuters using public
transportation decreases with higher access and egress time (Cervero, 2001; Gutiérrez et al., 2011). However, the
extent of this impact differs based on the nature and length of the trip. The negative perception of longer access or
egress is offset by the overall trip length. Moreover, the influence of access and egress time is also shaped by the
quality of the primary travel mode. If the main mode offers substantially better service compared to other available
options, commuters are more willing to tolerate longer access and egress durations (Krygsman et al., 2004). Several
studies analyzed the impacts of socio-demographic characteristics on access-egress mode choice, though findings
across the literature are often mixed. In Singapore, age, gender, and income shape last-mile mode choices, where
males are more likely to walk or bike, lower-income travelers prefer cycling over buses, and the likelihood of
cycling increases with age (Meng et al., 2016). In the Netherlands, younger adults cycle more than older ones
(Bergman et al., 2011), and in Portland, USA, women are less likely to cycle to rail stations, while lower-income
individuals tend to rely on feeder buses (Bergman et al., 2011; Kim et al., 2007). (Krygsman et al., 2004) found
that localized factors such as population and job density, diversity of land-use, and trip origin are closely associated
with mode choice decisions. Station’s placement and parking availability also significantly influence mode choice
decisions.

Most of the literary works on access-egress mode choice are focused on developed countries, with limited and
conflicting findings on socio-economic influences. Research from developing countries like Bangladesh, where
paratransit plays a crucial role in daily mobility, is limited. This study tries to analyze the access and egress patterns
alongside the travel characteristics of metro users.

3. Methodology

3.1 Study Area

Dhaka's road-based transport is a mix of cars, buses, motorcycles, CNGs, rickshaws, and bicycles (Fahim and Miti,
2021). To address these persistent mobility issues and alleviate pressure on the overburden road network, the
government introduced the MRT project as a sustainable mobility solution, of which MRT line 6 is the first and
most significant implementation. MRT line — 6 is approximately 21.26 kilometers long from Uttara North to
Motijheel, which includes 16 stations. Despite its success in easing congestion and offering a more sustainable
mode of travel, the system’s overall efficiency heavily depends on first- and last-mile connectivity. Due to the
absence of formal feeder services, informal modes such as rickshaws, shared auto-rickshaws, and walking remain
critical for accessing and exiting stations. In this study, we collected data from all 16 stations covering the entire
route along MRT line 6, focusing on travelers who regularly travel through the MRT.

3.2 Questionnaire Plan and Data Collection

A well-structured questionnaire survey was designed for collecting data about access-egress mode choice and the
travel characteristics of the metro users. The questionnaire survey was segmented into four parts: 1) Socio-
demography (age, gender, educational qualifications, occupations, etc.); 2) Access-egress to metro rail (travel
distance, cost, mode choice, etc.); 3) Induced trip, and 4) User experience related to metro rail service. To get
access and egress travel characteristics of MRT users, an on-board and intercept survey was administered. The
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survey was conducted in July 2025, targeting both weekdays and weekends during peak and off-peak periods. A
total of 400 responses were collected.

3.3 Data Preprocessing

Before the analysis, the raw survey data went through a rigorous preprocessing phase within the R programming
environment. Categorical data from the survey, such as distance, time, and cost, which were composed in ranges
(e.g., "250m - 500m™), were changed into continuous numerical variables by calculating the midpoint of each
range. This is a standard practice that makes the data suitable for quantitative analysis.

Furthermore, key categorical predictors were refined to enhance analytical stability. The detailed monthly
household income responses were grouped into three distinct categories: "Low" (< 25,000 BDT), "Middle" (25,000
- 75,000 BDT), and "High" (> 75,000 BDT). Similarly, responses for vehicle ownership were converted into binary
(0/1) numbers. All data cleaning steps were performed using the tidyverse suite of packages in R. After processing
a total of 382 observations, the next analysis was performed.

3.4 Analytical Approach

Initially, the research strategy was to employ an MNL model to identify significant factors that guide an
individual's selection of access/egress modes. MNL models are popular in transportation studies because they excel
in examining choice among several alternatives. The general form of the MNL model is:

b SPIBK

= S explfiX,] W)

where B, (i) denotes the probability that individual n selects mode i among all alternatives I, X, represents a vector
of observed explanatory variables (such as income, distance, and cost), and g; are the estimated coefficients for
mode i.

In estimating, however, the model encountered statistical issues, including quasi-complete separation and
multicollinearity. These resulted from minimal variation in some travel modes and categories of predictors in the
database, causing the model to become unstable, as well as its outcome unreliable. Therefore, the methodology
was changed to a strong descriptive and comparative analysis in order to guarantee the validity and reliability of
the results. Calculating average trip properties and cross-tabulating to link sociodemographic factors with
transportation modes were part of the analysis. Data visualization tools like box plots and bar charts were used to
clearly depict the results.

4. Results and Analysis

This section presents the findings from the questionnaire survey. The analysis was organized into several segments:
first, a description of the socio-demographic profile of the MRT user sample, and then, a detailed examination of
their access and egress mode choice characteristics.

4.1 Socio-Demographic Characteristics of Respondents

The final analysis was based on 382 complete and valid survey responses from Dhaka MRT users. The socio-
demographic profile of the respondents, as summarized in Table 1, reveals a user base that is predominantly young
and male, with a diverse range of educational and economic backgrounds. Male respondents make up the largest
proportion of the sample with 78%, while females make up 22% of the respondents. The service is largely utilized
among young adults, with the 17-25 age group making 45% of the total sample, while the 26-35 age group made
42% respectively. The users mainly belong to the Students/ Unemployed category (43%) and the Service Holders
category (36%). Income distribution suggests that the service is greatly utilized by middle and low-income
populations. The greatest percentage of respondents (42%) belongs to the less than 25,000 BDT per month in
household income, while the 25,000 — 50,000 BDT range accounted for 22%. In terms of education, the highest
individual number of respondents completed HSC or lower (44%), while most possess Undergraduate (28%)
degrees, along with Postgraduate (28%) degrees.
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Table 1. Socio-Demographic Characteristics of the Survey Respondents
Percentage Percentage

Variables | Classification (%) Variables Classification (%)
Gender Male 78% Occupation Student /Unemployed / 43%

Service Holder
Female 22% (Govt./Private) 36%

Age Self-employed /
17-25 45% Business 17%
26-35 42% Other 4%
36-45 10% Monthly Household | ) o than 25,000 BDT 42%

Income
Above 45 3% 25,000 - 50,000 BDT 22%
Edt’g\f;‘glo“ Postgraduate 28% 50,000 - 75,000 BDT 12%
Undergraduate 28% 75,000 — 100,000 BDT 16%
Greater than 100,000

HSC or below 44% BDT 8%

4.2 Access and Egress Mode Choice Characteristics
This section examines the travel behavior of MRT users in Dhaka, focusing on the modes selected for first-mile
(access) and last-mile (egress) travel. Figure 1 illustrates the mode shares for each segment.

Access mode share Egress mode share
Easy Bikes
. Bus, 4% -
i Bus, 9% Easy Bikes J 0,
Walking, 0 . yt oy Walking, 40% (6 sit), 8%
35% (6 sit), 7% Leguna,
1%
Personal
Vehicles,
3%
Ride-Sharing
Services, 1% :
Rlcksf;avvs, Rickshaws,
43% 47%

Figure 1. Access and Egress Mode of MRT

In access mode, Walking (35%) and Rickshaws (43%) dominate the first-mile trips, together consisting of around
78% of access trips. Bus usage positions at 9%, while modes like Easy Bikes (6-seat), Ride-Sharing, CNG, and
Personal Vehicles have marginal shares. While in egress mode, Walking rises to 40%, and Rickshaws become the
leading mode at 47%. The use of buses and Personal Vehicles declines slightly, while Leguna, Easy Bikes, and
CNG maintain minor but consistent shares. These highlight a strong dependence on non-motorized and para-transit
modes for MRT connectivity. Many final destinations are either within walking distance of the station or indicate
user preferences for walking over renting a car, as indicated by the shift toward walking in the egress section.

4.3 Influence of Travel Distance, Time, and Cost on Access and Egress Mode Choice

An analysis of trip characteristics reveals a clear, rational hierarchy in mode selection for both access and egress
journeys, strongly correlated with travel time, distance, and cost. Various modes of transportation and the length
traveled are shown in Figure 2 for the access mode only, as the egress mode also follows the same pattern.

In the case of first-mile access trips, non-motorized modes dominate shorter distances; non-motorized transport
becomes the preferred mode for shorter distances; Walking alone is employed for trips with an average distance
of around 450-500 meters, whereas Rickshaws and Easy Bikes accommodate intermediate distances, normally
ranging between 850 and 1250 meters. For longer-distance first- and last-mile connections beyond 2 kilometers,
motorized modes are employed where an obvious compromise between speed and cost becomes evident. Public
buses provide the lowest-cost option for such longer-distance trips with an average payment of 35 BDT. On the
other hand, Ride-Sharing services and Personal Vehicles are employed for the farthest trips (over 2000m), with
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higher speed but at an enormous cost, normally over 90 BDT. It becomes an obvious selection process that appears,
with minor exceptions, uniformly consistent along both access as well as egress legs of the trip.
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Figure 2. Access mode based on the distance between the MRT station and home

4.4 Induced Travel Demand

One key lesson of the research is evidence of induced demand caused by the new MRT network. Approximately
48% of respondents indicated that they made trips they could not or wouldn’t have made previously when the MRT
opened. This suggests that, in addition to meeting the current travel demand, the MRT is opening up new trips by
granting access and also boosting social activity in Dhaka. The significant growth in trips indicates the broader
impacts of public transportation, which is creating new chances for city dwellers.

5. Conclusion

This study offers a foundational exploration of the first- and last-mile travel behavior of commuters using Dhaka's
MRT Line 6. That offers critical insights into the current state of multimodal integration in one of the world's most
densely populated cities. The findings reveal a clear pattern in mode selection, which is strongly correlated with
travel distance, time, and cost. For access trips, Walking (35%) and Rickshaws (43%) are the most frequently used
modes, collectively accounting for around 78% of all first-mile travel. This pattern shifts slightly for egress trips,
where walking’s share rises to 40% and Rickshaws become the leading mode at 47%, highlighting a strong,
persistent dependence on non-motorized and paratransit modes for MRT connectivity. These findings are
consistent with earlier studies that highlighted the dependence of metro systems on non-motorized and paratransit
modes for first- and last-mile access (Goel & Tiwari, 2016; Rahman et al., 2022). The continued dominance of
rickshaws and walking in Dhaka underscores the absence of formal feeder services, which limits the metro’s
potential to attract a broader ridership base. Moreover, another noteworthy finding is the high level of induced
travel demand; approximately 48% of respondents reported making new trips that were not previously feasible
before the MRT's launch. These induced trips contribute to enhanced mobility, economic activity, and social
inclusion. Findings from this study have important implications for urban transport policy in Dhaka. The dominant
use of walking and paratransit requires urgent investment in safe, continuous pedestrian infrastructure. In addition,
the formal integration of modes like rickshaws and CNGs into the transport ecosystem through dedicated station
hubs is essential. Furthermore, to ensure equitable access for the large share of lower and middle-income users,
the development of affordable and reliable feeder bus services is paramount. The high rate of induced demand
suggests that planners must not only manage modal shifts but also proactively plan for growing trip volumes along
metro corridors. Whereas this study provides valuable understandings, its limitations must be acknowledged. The
analysis was revised from an initial Multinomial Logit (MNL) model to a robust descriptive approach after
persistent statistical issues. Future research should aim to build upon this foundational study by expanding the
sample size, which would enable the use of discrete choice models to quantify the precise impacts of travel cost
and time, and to better understand the drivers behind the observed surge in induced travel.
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