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Abstract

Traffic congestion in Dhaka City has emerged as a significant urban challenge that causes severe economic,
environmental, and quality of life concerns. Additionally, rapid urbanization, exponential population growth, and
an increasing number of vehicles on the roads have intensified the problem. Assessing the economic impacts is
crucial for a sustainable transportation system. This research utilizes a combination of primary data collected
through field surveys and secondary data sourced from government and transport agencies. Key parameters include
vehicle occupancy categories, daily vehicle distance traveled, vehicle speeds, the value of time, and peak-hour and
off-peak hour traffic flows. While the study focuses on several major corridors, they were chosen due to their
strategic location with heavy traffic flows with common congestion patterns seen throughout Dhaka. Moreover,
the findings are broadly applicable to the city’s urban mobility challenges and can be used in the wider urban
context. The findings indicate that annual economic losses due to congestion are approximately 317.86 crores
(Bangladeshi Taka) BDT in the selected roads. These losses primarily arise from factors such as workforce
productivity time loss, travel delays, and environmental externalities. The outcomes suggest that improvements in
the public transportation system, modernization of traffic management infrastructure, and adoption of sustainable
urban planning practices are necessary. This research offers valuable insights for policymakers and urban planners
by laying the groundwork for future strategies aimed at creating a more efficient, sustainable urban transport
system in Dhaka, thereby fostering economic growth and improving residents' quality of life.
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1 Introduction

Traffic congestion has become one of the most pressing urban challenges in Dhaka City, the capital of Bangladesh.
Rapid urbanization, exponential population growth, and an increasing number of vehicles have placed immense
pressure on the city’s limited and poorly managed road infrastructure. If this traffic system is left unmanaged, this
can make travel more expensive and put pressure on the city’s transport system, making it harder for the city to
grow in a sustainable way (Fattah et al., 2021). Dhaka is now one of the fastest-growing megacities globally, where
congestion has become a daily obstacle to economic and social activity. The resulting gridlock imposes substantial
economic costs, contributes to environmental degradation, and severely affects the quality of life. Per capita
congestion costs have been estimated to exceed US$4 per day when all contributing factors are considered (Haider
and Papri, 2021). Traffic Congestion involves complex dynamics, where indirect effects can dominate, and income
and employment clustering increase traffic beyond the impact of population size (Rahman et al., 2021). The lack
of a standardized instrument has hindered transparent and scientific quantification of the impact of specific
congestion events (Struyf et al., 2022). Besides that, findings from researchers also suggest that reducing traffic
delays can lead to a meaningful decrease in traffic accidents (Gonzalez et al., 2021). Reducing congestion is
therefore a key objective of transportation policy (Chatterjee et al., 2020).

Traffic congestion is a temporary situation where the demand for road space exceeds its capacity on a specific part
of the road network (Bovy Salomon, 1999). Road traffic congestion arises when traffic demand exceeds the
available road capacity (Jayasooriya and Bandara, 2017). Traffic congestion is a continual issue in major cities,
and it not only delays mobility but also hampers various economic activities (Ali et al., 2014). The urgency to
quantify the economic impact of traffic congestion has grown recently, specifically in the context of sustainable
urban transportation planning. Accurately measuring these losses is essential for making policies and designing
effective transport systems. However, comprehensive empirical studies focusing on the economic ramifications of
congestion in Dhaka remain limited. Traffic volumes and patterns vary significantly depending on whether the day
falls on a weekday or weekend (Pramanik et al., 2021). Except in certain European countries where congestion is
more widespread, it typically affects urban areas (Christidis and Ibanez-Rivas, 2012). Recent studies on developing
countries found that in 2019, direct congestion costs in So Paulo equaled the city’s annual healthcare budget and
were twice the education budgets of Buenos Aires and Mexico City (Calatayud et al., 2021). The combination of
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rising vehicles, poor roads, on-street obstructions, and weak enforcement has made traffic congestion a daily
challenge (Noor et al., 2021).

The study aims to estimate the annual economic losses associated with traffic congestion on major road corridors
in Dhaka City. The study provides a robust assessment of congestion-related costs by implementing a mixed-
method approach that integrates primary data from field surveys with secondary data from relevant government
and transport agencies. Crucial parameters analyzed include vehicle occupancy rates, daily distance traveled,
average vehicle speeds, the value of travel time, and variations in traffic flow during peak and off-peak hours. An
efficient transportation system ensures economic development and directly benefits businesses, individuals, and
the environment (Afrin and Yodo, 2020). The outcomes achieved from this research are intended to support
policymakers and transport authorities in improving the overall urban living environment in Dhaka City.

2 Methodology

2.1 Study Area

For this study, several significant transportation corridors in Dhaka City were selected. The road segments are the
Technical to Kallyanpur and the Technical-Mirpur 1. These routes are critical connectors between residential areas,
commercial areas, and educational institutions, and they represent typical examples of urban traffic congestion and
mobility challenges in Dhaka. The length of the Technical to Kallyanpur segment is approximately 1.7 kilometers,
while the Technical-Mirpur 1 stretch covers about 1.1 kilometers. Both roads experience various types of daily
traffic composed of buses, private cars, CNG, auto-rickshaws, etc. Figure 1 and Figure 2 show the location of the
study area on the map.
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Figure 1. Location: Technical to Kallyanpur. Figure 2. Location: Technical-Mirpur 1.

2.2 Data Collection

Various types of congestion can be distinguished based on time periods, such as morning and evening peaks
(Armelius, 2005; Olszewski & Xie, 2005). Thus, to find out the existing scenario of the traffic, field surveys were
conducted at different time periods. These data were utilized to determine the cost. To ensure accurate and
representative data collection, observations were taken during both peak hours and off-peak hours. Traffic is
typically dominated by public transport vehicles and office commuters during peak hours. Off-peak hours show
relatively lighter traffic but increased roadside parking and hawker activity. Table 1 provides a summary of the
study area and survey schedule.

Table 1. Study area and survey schedule.

Segment Length Survey Date Time Period
(km)
Technical-Mirpur 1 1.1 28-12-2024, 05-01-2025 Peak (10:00 AM-12.00 PM) and Off-Peak
Technical to Kallyanpur 1.7 28-12-2024, 05-01-2025 1.00 PM-3:00 PM

2.3 Estimating Travel Time Cost (TTC)

The main cost of traffic congestion is the delay in travel time, and it is also known as travel time costs. Both
primary and secondary data were utilized to determine the TTC. Generally, the model for computing TTC should
be of the following form (Equation 1) that includes all the effects of various factors (Khan and Islam, 2013).
Depending on the currently available data, the formula can be modified and mathematically expressed below
(Equation 2).

TTC = SIZE(TTXVOT) +TTV @)
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TTC = %WT[L(TT,,, xVOT,,xOxN)[+%NWTX[Z(TT,,, xVOT <O xN)] @

Where, TTC = travel time cost, t = % of trips; TT = travel time, i = vehicle type, j = trip purpose (i.e. worktrip,
WT (peak), or non-worktrip, NWT (off-peak)), k = time factor (peak or off-peak hour) and m = allowance for short
distance and/or less time-sensitive trips (LTS), VOT = value of time, TTV = travel time variability (reflects delays
and fluctuations in travel conditions), Oj is the passenger occupancy of vehicle i, and N; is the number of vehicle
i

To obtain the cost, the primary and secondary data were combined using the modified equation (Equation 2), where
TT, VOT, O, and N were multiplied and summed up for each type of vehicle. The calculation was carried out for
both peak (WT) and off-peak (NWT) hours, and then these two values were summed up again to get the cost for
one day. Both working and non-working trips were assumed to have a 50% split, and the annual cost was obtained
by multiplying the daily cost by an assumed 240 working days for a year (Khan and Islam, 2013). TT was
calculated by dividing average vehicular kilometers travelled (VKT) by average speed for each vehicle type, and
VOT was obtained from the secondary data. VOT is typically determined through surveys asking how much people
would pay to reduce travel time and is influenced by factors such as the purpose of the trip, mode of transport,
socioeconomic conditions of the traveler, and travel time (Baqueri et al., 2016). Vehicle count and occupancy data
are provided in Table 2 and Table 3. Additionally, the secondary data is shown in Table 4 (Chakraborty, 2010).

Table 2. Traffic survey: Technical-Kallyanpur.

Time Vehicle
Bus Taxi Auto-Rickshaw CNG Private Car  Microbus Minibus  Motorcycle

Weekday Peak 30 21 172 978 1704 25 669 1752
Ooff- 50 11 156 750 1236 9 498 906
Peak

Weekend Peak 92 20 112 876 1208 40 780 1488
Off- 44 10 100 748 1241 25 608 1280
Peak

Table 3. Traffic survey: Technical-Mirpur 1.

Time Vehicle
Bus Taxi Auto-Rickshaw CNG Private Car  Microbus Minibus  Motorcycle
Weekday Peak 205 34 606 712 1680 40 580 1410
Off- 102 15 501 786 1105 11 355 1045
Peak
Weekend Peak 135 20 205 679 588 38 428 441
Off- 264 12 288 996 1116 13 444 1230
Peak

Table 4. Data for travel time cost estimation.

Vehicle Type Bus Taxi Auto-Rickshaw CNG Private Car Microbus Minibus Motorcycle
Occupancy (O) 3B 2 2 10 3 25 25 1
Daily VKT (km/day) 150 200 150 150 60 150 150 50
Average Speed (km/hr) 6 6 6 6 6 6 6 10
Desirable Speed (km/hr) 25 30 30 30 30 25 25 30
VOT (for WT) (BDT/hr) 72 80 77 50 80 72 72 77
VOT (for NWT) (BDT/hr) 48 54 52 34 54 48 48 52

2.4 Externalities and Efficiency Losses

The analysis incorporates several major economic indicators to assess the inefficiencies and externalities in urban
transport. TTV losses, generally estimated at 25% of the Total TTC, represent the additional economic burden
caused by fluctuations in travel times due to congestion and traffic unpredictability. These losses are added to the
base TTC to calculate the total TTC including variability. It provides a more accurate reflection of the real-world
costs faced by commuters and operators. The delay externality (Ed) represents the societal costs generated by
delays that impact all users of the transport network and is calculated at 70% of the total TTC. Finally, deadweight
loss (DWL), representing 50% of the total TTC, captures the inefficiency in the system and measures the economic
value of wasted time and resources that cannot be recovered. It is the lost value due to the time and resources

1280



M. A. Hoque, A. A. Noman, M. A. K. Azad & M. A. Ashad
ICCEI 2025

wasted as a result of delays and bottlenecks on the roads. Together, these indicators provide a comprehensive view
of urban transport costs, accounting for both direct and indirect inefficiencies within the system.

3 Result and Discussion

3.1 Traffic Congestion Cost

Table 5 provides a detailed breakdown of annual traffic congestion costs across two major routes, Technical-
Kallyanpur and Technical-Mirpur 1, categorized by vehicle types. The findings show that Technical-Mirpur 1
incurs a higher total congestion cost (BDT 176.29 crore) compared to Technical-Kallyanpur (BDT 141.57 crore).
Among the vehicle categories, minibuses, buses, and private cars are identified as the major contributors to
congestion costs.

Along with direct travel expenses, the table also measures the economic inefficiencies such as DWL, Ed, and
DWL. When accounting for TTV losses, total costs rise to BDT 176.97 crore for Technical-Kallyanpur, compared
to BDT 220.37 crore for Technical-Mirpur 1. This underlines the substantial economic burden imposed by traffic
congestion and the unpredictability of travel times. The delay externality shows that congestion imposes a
significant social burden, with estimated losses of BDT 123.88 crore on the Technical-Kallyanpur route and BDT
154.26 crore on the Technical-Mirpur 1 route. It indicates the extent of productivity losses brought on by extended
journey times. Additionally, deadweight loss reflects the irretrievable inefficiencies caused by congestion, totaling
BDT 88.48 crore for Technical-Kallyanpur and BDT 110.18 crore for Technical-Mirpur 1. By quantifying both
direct and external costs, this study offers a more holistic view of urban mobility costs in Dhaka. The results are
not only meaningful in terms of understanding the economic burden of transport inefficiencies but also provide
crucial insights for urban planners and policymakers aiming to improve transport efficiency and reduce congestion.

Table 5. Traffic congestion costs.

Vehicle Type Route
Technical-Kallyanpur Technical-Mirpur 1
Cost (BDT Crore) Cost (BDT Crore)

Bus 25.52 83.63
Taxi 0.34 0.45
Auto-Rickshaw 2.09 6.19
CNG 8.45 8.00
Private Car 13.01 10.83
Microbus 5.40 5.62
Minibus 83.27 58.90
Motorcycle 3.50 2.66
Yearly total TTC 141.57 176.29
TTV losses (25% of TTC) 35.39 44.07
Total TTC including variability 176.97 220.37
Delay Externality, Ed (70% of total TTC) 123.88 154.26
DWL (50% of total TTC) 88.48 110.18

Note: 1 USD = 122.30 BDT (exchange rate as of August 2025).

Figure 3 illustrates a comparative visualization of travel time costs across vehicle types for the Technical-
Kallyanpur and Technical-Mirpur 1 routes. The congestion cost analysis across the two corridors shows varying
contributions from different vehicle types. Buses impose the highest economic burden on the Technical-Mirpur 1
route, with costs reaching BDT 83.63 crore, and that is more than three times that of the Technical-Kallyanpur
route (BDT 25.52 crore). Minibuses show an opposite scenario. It showed significantly higher costs on the
Technical-Kallyanpur corridor (BDT 83.27 crore) compared to the Technical-Mirpur 1 (BDT 58.90 crore).
Comparison of costs in percentage (%) for all the vehicle types is also depicted graphically in Figure 4. From this
figure, it is evident that buses and minibuses are the vehicle types that are contributing the most. Figure 5 (a) and
Figure 5(b) show the distribution of costs across different times (peak, off-peak) and days for the vehicle types.
Therefore, these two figures provide an overview of the type of vehicle and its contribution to costs. For instance,
the cost for buses in weekend peak hour is approximately 42.5% on the Technical-Kallyanpur route. Overall, the
findings demonstrate how time-of-day and vehicle choice critically affect urban transport costs.
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Figure 3. Comparison of travel time costs.
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Figure 5. Overview of the TTC across various periods and days.
4 Conclusion

Traffic congestion on the Technical-Mirpur 1 and Technical-Kallyanpur routes imposes substantial economic
losses. It significantly affects travel time, fuel consumption, and environmental conditions in Dhaka. The analysis
showed that both roads experience severe congestion with large annual costs, with the Technical-Mirpur 1 route
facing the highest travel time cost at approximately BDT 176.29 crore. Among vehicle types, buses contribute the
greatest share of economic losses. It proves the heavy burden of public transport delays. The overall economic
impact remains greatly detrimental across both roads, although the intensity and patterns of congestion differ
between the two roads. These findings can be used to understand the overall cost in Dhaka in terms of road lengths
and show that resolving Dhaka’s severe traffic congestion requires effective planning. Upgrading traffic signal
systems, expanding and maintaining road infrastructure, promoting the use of public transportation, and enforcing
stricter traffic regulations to improve discipline are highly recommended. Finally, implementing these measures is
essential to mitigate congestion’s economic and environmental costs and enhance mobility within the city.
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