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Abstract

Establishing network of high-speed rail systems requires comprehensive studies both before and after the full
implementation to understand commuters' modal shift and behavioral change, especially while introducing a
completely new urban rail transit system. These studies provide insights into the changes in public attitudes and
usage patterns as the Mass Rapid Transit (MRT) Line 6 was launched in Dhaka. This paper investigates the two
cross-sectional surveys, one between December 2022 and January 2023, when the Agargaon-Uttara segment had
just started being operational (~1700 respondents), and another between January and March 2024, after it
became fully operational in all 16 stations (~2600 respondents). Statistics reveal the dramatic shift and change in
perception towards MRT. One of the significant findings of these surveys is that 59.41% bus commuters shifted
to MRT for its time-saving & cost-efficient properties (DMTCL survey,2023) The results show how, over time,
after being fully operational, MRT's time & cost-saving advantages were successful in choosing the primary
mode of commuters, reflecting a clear perceptual shift. The change in public acceptance reveals the strategy for
future planning and policy making in urban rail systems in Dhaka.
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1 Introduction

Transportation strain is one of the significant challenges posed by urbanization in an overpopulated city. Traffic
congestion deteriorates over time as urban areas develop and their population increases. In response to these
challenges, modern cities in the world are introducing high-speed rail systems like Mass Rapid Transit (MRT) as
a time and cost-efficient and sustainable alternative to conventional road-based transport systems like buses or
private vehicles (Newman & Kenworthy, 2015). However, only one factor, such as physical, does not determine
the success of MRT systems, but public acceptance also plays a significant role in assessing their success. To
understand it better, a pre-MRT SP (stated preference) survey before the operation of MRT and a post-MRT RP
(revealed preference) survey, after the whole operation of MRT, becomes crucial. This discrepancy, often called
the "acceptance gap" between the results of these two surveys, clarifies whether the implementation was
successful. The gap reveals how commuter perception can change once they get the chance to experience the
system fully in real life. This acceptance disparity is particularly crucial to understand in the context of Dhaka. A
pre-MRT study of Dhaka shows that 75% of respondents agreed to switch to MRT after it would become fully
operational (Aktar et al.,2024), based on the hypothetical conveniences, perceived accessibility, and reliability.
This pre-MRT survey aimed at assessing commuters' willingness and preferences to understand the potential
changes after full implementation.

Being one of the most densely populated cities in the world, Dhaka faces countless mobility issues due to its
over-reliance on inadequate and overcrowded road-based transport modes. To overcome these issues, MRT Line-
6 was launched in Dhaka on December 28, 2022, as a high-capacity, time-saving, and cost-efficient alternative.
Although pre-MRT survey results provided mixed support, post-MRT survey results provide a more accurate
depiction of commuter perception after the complete implementation. Post-MRT RP data illustrate actual
adoption from perceived willingness through a shift from conventional public transport and private vehicle
modes to choosing MRT. This modal shift reflects the gap between SP and RP—what people say they would do
and what the actual scenario is once they have the full opportunity to experience the MRT service.

Comparison of the results of the pre-MRT SP survey and post-MRT RP survey provides insightful information
on how MRT can align with public demands in daily transport systems. Rather than depending on just
hypothetical projections, it underscores the crucial role of designing systems that match commuters' requirements
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and preferences. This empirical data can assist policymakers and transit planners aiming to maximize the
efficiency and uptake of MRT systems in not just Dhaka, but in other densely populated cities facing similar
transportation challenges. For MRT systems to be as successful as possible in rapidly urbanizing areas, it is
important to understand the dynamics of pre-launch expectations and post-launch realities (Fraszczyk et al.,
2019).

2 Survey Methodology
2.1 Survey Area and Sample Size Selection:

The survey's methodology of both pre- and post-MRT mainly focused on home interviews using a structured
mode choice behavioral survey designed to collect accurate commuter data. Four MRT stations were selected for
the HIS (Home Interview Survey): S-4 (Pallabi), S-7 (Kazipara), S-10 (Bijoy Sarani), and S-16 (Motijheel). Each
station was chosen based on its individual dominant land use (Rahman et al., 2022), such as industrial,
institutional, commercial, and residential as shown in Table 2.1. The sample size for each of the four stations was
selected based on the population density data from the Detailed Area Plan (DAP) by RAJUK (2023) ; 0.5% of
the population density within the 1500-meter buffer zone around each station was considered ( Islam et al.,2021).

Table 2.1: Station selection for Home Interview pre and post MRT Survey

Mixed Land Use in the 1500m Buffer Zone

MRT Station
Industrial (m?) Institutional (m?) Commercial (m?) Residential (m?)
S-1 9558.683 781.044 116946.2 5055710
S-2 1282.855 2577.85 21560.46 5840169
S-3 311725.6 0 18421.31 3792446
S-4 418417 37210.88 190060.8 3996699
S-5 213649.9 255599.7 359591.8 3951747
S-6 95692.05 450225.3 340875.1 4174425
S-7 55964.03 367398.2 275716.6 4309202
S-8 34337.61 660908.9 255101.9 4084828
S-9 0 1256534 74891.19 1664437
S-10 110337.6 1372007 163776.4 1795292
S-11 325978.6 760125.8 558745.9 2599654
S-12 130090.4 268448.5 631540.8 3103670
S-13 5366.136 60205.14 536427.5 2080050
S-14 15633.02 65429.63 352829.5 1835911
S-15 39367.85 4.04686 591476.9 2502951
S-16 18834.09 0 713619.2 3463817

2.2 Preparation of the Survey Form:

During the pre-MRT stage, survey respondents were asked questions about whether they wanted to switch to
MRT under hypothetical scenarios that included various travel times and proposed costs per kilometer
combinations. These questions were designed to assess the potential commuter behaviour under different time-
cost scenarios (Aktar et al., 2024). During the next stage, post-MRT RP survey questions were formulated based
on commuter experience data. The survey this time also took place in the same four selected zones to better
understand the acceptance gap. Respondents were asked about their access, egress, and main trip, trip purpose,
trip fare (BDT), and travel time. These data were crucial to determine whether commuters switched to MRT as
expected in the pre-MRT result. If yes, how frequently is it or for what purpose or what cost-time scenario made
them shift to MRT.
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In addition, the socio-demographic profile of respondents was collected to compare commuter preference of both
pre-MRT and post-MRT phases based on factors like age, sex, personal income, family income, etc. The change
in commuter behavior patterns depends significantly on these factors (Feroz & Rahman, 2019; Mowry & Bailey,
2025). Socio-demographic variables used in pre- and post-MRT surveys are mentioned in Table 2.2.

Table 2.2: Socio-demographic Profile Definition of Respondents

Category Variable Definition
Household Size Number of people in the household (i.e., 1.2.3.4.5.6.7.8+)
Vehicle Ownership Number of private vehicles available in the household(i.e.,
Household 1.2.3.4+)
Characteristics ~ Number of Earning Family Members Number of earning individuals in the household(i.e.,
1.2.3.45.6+)
Family Income Family income (i.e,. per month in BDT)
Age Age of the respondent (continuous number)
Sex Respondent’s gender (i.e., male ,female, others, not to be
mentioned)
Employment status Whether the respondent is employed as full time worker,

work at home (full-time), work at home (part-time),hybrid
(can work at home or at office ),not employed, part time,
student, others
Occupational Status Current occupation category (government job, semi
government job/autonomous, private job, self-employed i.e.,
business, freelancing or unemployed etc.)

Individual
Characteristics

Educational Attainment Highest degree achieved by the respondent (i.e., SSC,HSC or
equivalent, BSc/BA, MSc /MA, PhD or above)
Personal Income Personal income(i.e., per month in BDT)

2.2 Data Collection & Validation:

In the pre-MRT stage, surveyors were recruited to collect data manually on paper forms. The issues faced in this
stage involve not answering all questions, confusion in understanding options, or data entry discrepancies by
surveyors into Excel. In the post-MRT stage, a hybrid approach was adapted using Alchemar Online forms, with
surveyors recruited this time too (Harris & Jones, 2019). This integrated manual and digital methods
significantly reduced the problems faced earlier, improving data quality (Van der Laan, 2018; Sun & Shih,
2016). The improvement in data is shown through Table 2.3, which compares raw data and cleaned data counts.

Table 2.3: Raw Data & Cleaned Data Comparison

Survey Raw Data Collected Data After Cleaning
Pre-MRT 2684 2206
Post-MRT 1726 1513

3 Results & Discussion

A comparison of the RP & SP surveys shows that after the MRT line was fully operational, MRT usage
significantly decreased in all four zones under study. In Figure 3(a), 52.44% of respondents in all zones said they
would be willing to use the MRT in the Pre-MRT survey. Nevertheless, after implementation, in Figure 3(b),
actual usage fell to 29.35%, indicating a significant psychological overestimation incorporated into speculative
evaluations. Exuberance under stated conditions does not translate into real-world commitment, a well-
documented phenomenon.

Motijheel saw the sharpest decline of any station, going from 42.59% projected usage to just 3.87% actual
usage—the zone's distinct urban morphology contributes significantly to this paradoxical trend. There is less
need for long-distance, MRT-based commuting because the majority of respondents live and work in Motijheel.
Similarly, only 14.71% opt for MRT in Bijoy Sarani Zone instead of the anticipated 50.05%. This significant
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decline reveals a false presumption about the station's usefulness. Demand is further reduced by the fact that
many institutional commuters live nearby or take advantage of prearranged staff transportation. Additionally,
MRT access is inconvenient for short- to mid-distance trips due to inadequate first-mile and last-mile
infrastructure. In contrast, Kazipara and Pallabi, while also experiencing declines, maintained relatively higher
adoption rates post-operation. Pallabi fell from 54.60% to 38.52% and Kazipara from 60.18% to 41.67%, but
both stations still outperformed the other two by a considerable margin. These areas' predominant residential
(Kazipara) and industrial-mixed (Pallabi) land uses are responsible for the MRT usage's resilience. Longer
commutes and the presence of middle- and low-income populations that rely more on public transportation made
MRT a feasible choice even after the initial novelty subsided.

Commuters' Preference in Pre-MRT SP Survey Commuters' Preference in Post-MRT RP Survey
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Figure 3(a) Commuters Preference in Pre-MRT Figure 3(b) Commuters Preference in Post-MRT
Survey Survey

A closer look at the updated demographic distributions shows how the post-MRT ridership patterns were
influenced by age and income dynamics. Figure 3(c) & 3(d) illustrates a more polarized landscape in post-MRT
(RP) data compared to the minimal age differences in the pre-MRT (SP) survey. In areas like Motijheel and
Bijoy Sarani, MRT users skew considerably younger than non-users, illustrating that older commuters were more
resistant to change. This resilience is especially noticeable in areas with poor last-mile connectivity or where
people's ingrained commuter habits are hard to break, like office workers in Motijheel or institutional commuters
in Bijoy Sarani. On the contrary, Pallabi and Kazipara continue to exhibit more minor age differences between
MRT users and non-users during both survey phases, which suggests that younger working populations in these
areas are integrating MRT use more naturally. The income distribution further highlights this behavior change.
From Figure 3(e) & 3(f), it can be said that average personal income experiences a drop in the Post-MRT survey
in all four zones. This suggests that MRT has become a more practical option for those with fewer economic
options, while wealthier demographics—despite their initial enthusiasm—continued to be dependent on private
automobiles, ride-hailing services, or other more individualized forms of transportation. The discrepancy is
especially noticeable in Motijheel. The RP phase shows that the majority of actual MRT users are from lower-
income brackets, despite SP data suggesting a similar mean of personal income across both categories.
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Figure 3(c) Age by Station & Trip Mode (Pre-MRT
survey)

Personal Income (BDT) by Station and Trip Mode (Pre-MRT SP Survey)
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Figure 3(e) Personal Income by Station & Trip Mode
(Pre-MRT Survey)
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Figure 3(d) Age by Station & Trip Mode (Post-MRT

survey)
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Figure 3(f) Personal Income by Station & Trip Mode
(Post-MRT Survey)
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Figure 3(g) Family Income by Station & Trip Mode
(Pre-MRT survey)

Figure 3(h) Family Income by Station & Trip Mode
(Post-MRT survey)

Conversely, a constant income trend is observed in Kazipara and Pallabi. With denser population and low to
middle class income groups being the majority in these areas, MRT usage has not reduced significantly from Pre-
MRT SP's prediction. Fig 3(g) & 3(h) indicates similar trends in family income. MRT users in Motijheel and
Bijoy Sarani often have lower household incomes than non-users. However, the wealth disparity is slight in
Pallabi and Kazipara, exhibiting that middle-class families who rely heavily on public transit continue to use it.
Notably, the RP data shows a broader range of individual and family income levels in both groups, but
particularly among non-users, indicating that MRT ridership is still concentrated in specific socioeconomic
groups. These changes are indicative of a larger psychological dynamic in which older or wealthier people
overestimated their post-MRT adoption in the SP survey but ultimately decided against it due to enduring
practical obstacles like insufficient first-mile options, discomfort, or convenience trade-offs.

4 Conclusion

The analysis of MRT usage patterns and demographic shifts reveals that the system's performance is influenced
more by localized socio-spatial dynamics than by network inefficiencies (Mowri & Bailey, 2025). Particularly in
areas where land use contexts or commuting needs made the system redundant or inconvenient, the sharp decline
in ridership between the pre-operation (SP) and post-operation (RP) surveys indicates a behavioral mismatch
based on an overestimated willingness to adopt MRT. Motijheel and Bijoy Sarani demonstrate this
misalignment. Because of short travel distances, institutional self-containment, and a lack of first-mile and last-
mile connectivity, actual demand remained low despite the area’s proximity to MRT infrastructure. On the other
hand, Pallabi & Kazipara, which are characterized by residential and industrial land use, encouraged steadier
ridership because of longer commutes and a higher reliance on reasonably priced public transportation. These
results highlight the shortcomings of station planning that ignores real demand behavior in favor of relying only
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on spatial buffer zones. To enhance future MRT performance, station placement must be recalibrated through
demand-responsive planning so that it prioritizes zones with demonstrable transport needs and population
densities aligned with public transit reliance. To create organic demand, transit-oriented development should
promote greater residential and commercial densities surrounding stations. Land use integration is also crucial.
The most important way to convert proximity into usefulness is to address first- and last-mile connectivity
through feeder modes, safe pedestrian access, and infrastructure continuity. Even strategically placed
infrastructure runs the risk of underutilization in the absence of these safeguards. To minimize the gap between
projected and actual MRT ridership and to ensure the system's long-term viability, a move toward demand-based,
integrated planning approaches—tailored to the socioeconomic and spatial realities of Dhaka—will be crucial.
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