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Abstract 

 

Accurate traffic demand forecasting is essential for transportation planning in rapidly urbanizing economies like 

Bangladesh, where rising vehicle ownership strains major corridors such as the Dhaka-Chittagong Highway. 

Traditional forecasting methods, which focus solely on historical traffic data, often fail to account for 

macroeconomic and demographic factors, leading to less reliable predictions. This study addresses this gap by 

applying the Demand Elasticity Method, linking traffic growth to economic indicators like GDP, GDP per capita, 

and population. Vehicle registration data from 2010 to 2022 were analyzed alongside national demographic and 

economic trends to estimate elasticity values through regression analysis. Strong correlations were observed 

between key variables, guiding the selection of independent variables: population growth for public transport 

(buses, tempos, auto rickshaws), GDP for trucks, and GDP per capita for cars and motorbikes. Results show notable 

differences between growth estimates based on registration data and those using the elasticity method. Elasticity-

based projections indicate more moderate long-term growth. Projections for 2024-2030 show strong short-term 

growth for motorbikes and auto rickshaws, while growth rates are expected to decline by 2051-2060. These 

findings highlight the importance of integrating economic and demographic factors into traffic forecasting for 

effective infrastructure planning and transport policy in Bangladesh. 
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1 Introduction 

1.1 Background 

Traffic demand forecasting (TDF) is a crucial aspect of transportation planning, particularly in countries like 

Bangladesh, where rapid urbanization and increasing vehicle ownership place significant pressure on 

transportation infrastructure. In such economies, forecasting traffic growth is not only necessary for long-term 

infrastructure development but also essential for efficient policy and resource allocation (Remmouche et al., 2025). 

One of the key corridors in Bangladesh is the Dhaka-Chittagong Highway, which serves as the backbone of the 

country's road transport system. The increasing number of vehicles on this corridor highlights the need for accurate 

forecasting models that can guide decisions on road expansion, maintenance, and congestion management. 

Traditional methods for forecasting traffic have primarily focused on historical traffic data, without incorporating 

broader economic and demographic factors that drive changes in traffic demand. As a result, forecasts often fall 

short of capturing the full range of influences on traffic patterns (Pan et al., 2012). To address this gap, the demand 

elasticity method, which links traffic growth to economic variables like GDP, population, and vehicle ownership, 

offers a more comprehensive approach for predicting long-term trends in traffic demand. 

While numerous studies have attempted to forecast traffic demand in Bangladesh, they tend to overlook the 

integration of macroeconomic and demographic factors. For instance, past studies typically rely on historical traffic 

volume data without accounting for how changes in economic indicators such as GDP, GDP per capita, and 

population growth influence traffic demand. This omission limits the accuracy of forecasts and hinders their ability 

to inform long-term transportation planning effectively. The application of the Demand Elasticity Method, which 

incorporates these economic variables, represents a critical advancement in traffic forecasting, enabling a more 

nuanced and accurate understanding of traffic growth patterns (Dunkerley et al., 2014). 

1.2 Objectives of the Study 

This study aims to fill the existing gap by applying the Demand Elasticity Method to analyze traffic growth along 

the Dhaka-Chittagong Highway. Specifically, the objectives of the study are: 
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• To assess traffic growth patterns from 2010 to 2022 using vehicle registration data alongside macroeconomic 

indicators such as GDP, GDP per capita, and population. 

• To estimate future traffic growth rates from 2024 to 2060, considering projected economic trends. 

2. Literature Review 

2.1 Traffic Demand Forecasting Methods 

Early traffic demand forecasting methods relied on historical data and simple linear extrapolation, but they often 

overlooked socio-economic factors driving traffic behavior. More recent methods, such as the elasticity method, 

address this gap by linking traffic demand to economic variables like income, population, and vehicle ownership. 

According to (Graham & Glaister, 2004), elasticity models are more responsive and dynamic, especially in 

developing countries where economic factors significantly influence transportation demand. These models capture 

both short-term changes (e.g., fuel price fluctuations) and long-term shifts (e.g., income-driven mode shifts). 

However, they require high-quality data on traffic and economic indicators, which may not always be available. 

2.2 Economic and Demographic Factors in TDF 

Economic and demographic factors, such as per capita income, population growth, and vehicle ownership, are 

primary drivers of traffic demand. Studies show that motorcycle growth is highly responsive to GDP per capita 

and population increases (Ntakiyemungu & Zhang, 2015). As income levels rise, private vehicle ownership 

surges, contributing to road congestion (Mohamad & Kiggundu, 2007). Including these factors in traffic 

forecasting models improves accuracy, especially in rapidly growing economies like Bangladesh, where 

urbanization and demographic trends play a crucial role in transportation demand. 

3. Methodology 

3.1 Data Collection 

To estimate traffic growth on the Dhaka-Chittagong Highway, various data sources were utilized, including both 

primary and secondary data: 

Primary Data: Vehicle registration data from 2010 to 2022 was collected from the (Bangladesh Road Transport 

Authority (BRTA), 2023). Traffic volume data (e.g., Annual Average Daily Traffic (AADT) and seasonal 

variations) were collected through roadside traffic surveys. 

Secondary Data: Macroeconomic indicators such as GDP, GDP per capita, and population growth data from 

national statistics. 

3.2 Demand Elasticity Method 

The core of this study’s methodology is the application of the Demand Elasticity Method, which estimates traffic 

demand (vehicle growth) as a function of economic and demographic variables. The general form of the demand 

elasticity equation is as follows: 

Traffic Growth = ∑ 𝑒𝑖 (
𝑋𝑖,𝑓−𝑋𝑖,𝑝

𝑋𝑖,𝑝
)𝑛

𝑖=1          (1) 

 Here, 𝑒𝑖  =  Elasticity value for the traffic demand with respect to the economic factor 𝑋𝑖; 𝑋𝑖,𝑓 =  Value of the 

economic variable 𝑋𝑖 in the forecast year;  𝑋𝑖,𝑝 =  Value of the economic variable 𝑋𝑖 in the base year;  𝑛 =  Total 

number of economic variables considered. 

For the traffic growth rate estimation along the Dhaka-Chittagong Highway, the following economic variables 

were considered: 

• GDP Growth Rate (𝑒GDP): Reflects the overall economic growth of the country, influencing all types of vehicles. 

• GDP per capita (𝑒GDPpc): Represents the economic status of individuals, impacting private vehicle ownership 

(mainly passenger cars). 

• Population Growth (𝑒Pop): Affects the total number of vehicles on the road, with direct implications for public 

transport and private vehicles. 

Using these variables, traffic demand elasticity is calculated for different vehicle types as follows: 

 

AADT𝑓 = AADT𝑝 [1 + 𝑒GDP (
GDP𝑓−GDP𝑝

GDP𝑝
) + 𝑒GDPpc (

GDPpc𝑓−GDPpc𝑝

GDPpc𝑝

) + 𝑒Pop (
Pop𝑓−Pop𝑝

Pop𝑝

)]                  (2) 

Here, AADT𝑝 = Current (base-year) Annual Average Daily Traffic; AADT𝑓 = Forecasted Annual Average Daily 

Traffic for the future year; 𝑒GDP, 𝑒GDPpc, 𝑒Pop = Elasticity values for GDP, GDP per capita, and population, 

respectively. 
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3.3 Calculation of Elasticity Values  

To calculate the elasticity values (𝑒𝑖) for different vehicle types, regression analysis was conducted using historical 

data on vehicle registrations and corresponding macroeconomic variables. The regression equation for estimating 

elasticity with respect to each economic variable is given by: 

log(𝑃) = 𝐴0 + 𝐴1 log(𝐸𝐼)           (3) 
Here, P = Traffic volume (in terms of AADT) for a specific vehicle category; EI = Economic Indicator (e.g., GDP, 

GDP per capita, population); 𝐴0 = Intercept (constant); 𝐴1 = Slope (regression coefficient), representing the 

elasticity (𝑒𝑖). 

Elasticities were calculated for each vehicle category (e.g., cars, motorcycles, buses, trucks) using the data from 

2010 to 2022. The elasticity for each category reflects the responsiveness of traffic volume to changes in the 

respective economic indicator. 

3.4 Statistical Tools Used 

The following statistical tools were applied to analyze the data and estimate the traffic growth rate: 

Correlation Analysis: Used to assess the relationships between traffic volume (AADT) and economic variables 

such as GDP, GDP per capita, and population. This helps in identifying how closely traffic growth correlates with 

changes in these indicators. 

Compound Annual Growth Rate (CAGR): CAGR is used to calculate the average annual growth rate of traffic 

volumes over the period from 2010 to 2022. The formula for CAGR is: 

𝐶𝐴𝐺𝑅 = (
𝑃𝑓

𝑃𝑖
)

(1/𝑛)

− 1          (4) 

Here, 𝑃𝑓 = Final value (AADT in the year 2022); 𝑃𝑖 = Initial value (AADT in the year 2010); n = Number of years. 

3.5 Forecasting Future Traffic 

Based on the elasticity values and economic projections (GDP growth, population growth), future traffic volumes for 2024–

2060 were estimated. These projections are derived by adjusting the base-year data according to the expected changes in the 

economic indicators. 

4. Results and Discussion 

4.1 Summary of Cumulative Average Annual Registered Vehicles in Dhaka (2010-2022) 

Table 1 shows the cumulative number of vehicles registered in Dhaka from 2010 to 2022 across various vehicle 

types. The data reveals significant growth in vehicle registrations, with cars and motorbikes seeing the highest 

increases. Buses grew at a stable rate, while trucks demonstrated steady growth over the years. The Compound 

Annual Growth Rate (CAGR) from 2010 to 2022 is 5.59% for cars, 5.01% for buses, 10.28% for trucks, 9.06% 

for auto rickshaws, 7.35% for tempo, and 14.92% for motorbikes, highlighting a strong demand for motorbikes, 

driven by economic growth and an expanding urban middle class. 

 

Table 1:  Summary of Cumulative Average Annual Registered Vehicles in Dhaka 

Type of 

Vehicles/Year 
Car Bus Truck Auto Rikshaw Tempo Motorbike 

2010 273728 108854 137022 110623 14273 755514 

2011 289104 114915 163699 131029 15599 872048 

2012 300250 119630 181549 154557 16939 973943 

2013 312299 123412 198907 170190 17717 1059264 

2014 329538 129457 222931 190018 18414 1149665 

2015 354686 137332 245572 208718 20624 1378675 

2016 380240 147412 272946 219374 25380 1693764 

2017 408118 157231 308857 228226 30365 2019640 

2018 432609 164553 347754 249819 32392 2413185 

2019 455691 172628 375565 279626 33125 2814637 

2020 473801 178422 396779 296350 33324 3125653 

2021 498207 185272 421519 305508 33401 3500905 

2022 525737 195761 443456 313114 33420 4007817 

CAGR 5.59% 5.01% 10.28% 9.06% 7.35% 14.92% 
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4.2 Economic and Population Trends in Bangladesh (2010-2022) 

Table 2: Population and economic trends. 

Year Year Population 

GDP per 

capita 

(constant 

LCU) 

GDP (constant LCU) 

Population 

Growth 

Rate 

GDP per 

capita  

Growth Rate 

(constant 

LCU) 

GDP Growth 

Rate 

(constant 

LCU) 

Present  

2010 148391139 96120.19 14263384466900       

2011 150211005 101093.95 15185423714600 1.23% 5.17% 6.46% 

2012 152090649 106355.88 16175734862800 1.25% 5.20% 6.52% 

2013 154030139 111331.98 17148479769800 1.28% 4.68% 6.01% 

2014 155961299 116617.77 18187859307800 1.25% 4.75% 6.06% 

2015 157830000 122788.09 19379644229900 1.20% 5.29% 6.55% 

2016 159784568 129913.74 20758211000000 1.24% 5.80% 7.11% 

2017 161793964 136755.59 22126229000000 1.26% 5.27% 6.59% 

2018 163683958 145070.65 23745739000000 1.17% 6.08% 7.32% 

2019 165516222 154772.49 25617358000000 1.12% 6.69% 7.88% 

2020 167420951 158287.54 26500650000000 1.15% 2.27% 3.45% 

2021 169356251 167336.27 28339444000000 1.16% 5.72% 6.94% 

2022 171186372 177300.89 30351496000000 1.08% 5.95% 7.10% 

 

In Table 2, between 2010 and 2022, Bangladesh experienced steady population growth, increasing from 148.39 

million in 2010 to 171.19 million by 2022, with an average annual growth rate of 1.08%. Simultaneously, GDP 

per capita (constant LCU) rose from 96,120.19 to 177,300.89, demonstrating significant economic development. 

The GDP growth rate fluctuated between 3.45% in 2020 and 7.10% in 2022, highlighting the resilience of the 

economy, particularly after the pandemic. 

A strong correlation exists among Population, GDP (constant LCU), and GDP per capita, with coefficients of 

0.9993 and 0.9999, respectively. To avoid multicollinearity, one explanatory parameter was selected for each 

vehicle growth model: Population Growth for Buses, Auto Rickshaws, and Tempos due to urban dynamics; GDP 

for Trucks, reflecting the link to freight traffic; and GDP per capita for Cars and Motorbikes, based on their reliance 

on individual purchasing power. This approach ensures accurate vehicle growth modeling. 

4.3 Growth Rate by Elasticity Method (2011-2022) 

Table: 3:  Growth Rate by Elasticity Method. 

Year 

Vehicle Bus Tempo Auto Rickshaw Car Motorbike Truck 

Elasticity 4.18667 6.9337 7.0153 1.0975 2.8128 1.5566 

R-squared 0.994 0.931 0.966 0.995 0.992 0.987 

2011 

Growth Rate by 

Elasticity Method 

5.13% 8.50% 8.60% 5.68% 14.55% 10.06% 

2012 5.24% 8.68% 8.78% 5.71% 14.64% 10.15% 

2013 5.34% 8.84% 8.95% 5.13% 13.16% 9.36% 

2014 5.25% 8.69% 8.80% 5.21% 13.35% 9.43% 

2015 5.02% 8.31% 8.41% 5.81% 14.88% 10.20% 

2016 5.18% 8.59% 8.69% 6.37% 16.32% 11.07% 

2017 5.27% 8.72% 8.82% 5.78% 14.81% 10.26% 

2018 4.89% 8.10% 8.19% 6.67% 17.10% 11.39% 

2019 4.69% 7.76% 7.85% 7.34% 18.81% 12.27% 

2020 4.82% 7.98% 8.07% 2.49% 6.39% 5.37% 

2021 4.84% 8.02% 8.11% 6.27% 16.08% 10.80% 

2022 4.52% 7.49% 7.58% 6.54% 16.75% 11.05% 
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Fig 1: Regression Analysis a) ln (Vehicle Types) vs ln (Population), b) ln (Vehicle Types) vs ln (GDP per 

capita), c) ln (Truck Count) vs ln (GDP) 

4.4 Future Growth Projections (2024-2060) 

Table: 4:  Future Growth Rate by Elasticity Method 

Year/ Vehicle Types Bus Tempo Auto Rickshaw Car Motorbike Truck 

2024-2030 4.52% 7.48% 7.57% 3.45% 8.83% 6.21% 

2031-2040 4.10% 6.79% 6.87% 2.89% 7.41% 4.68% 

2041-2050 3.74% 6.19% 6.26% 2.29% 5.86% 3.59% 

2051-2060 3.43% 5.68% 5.75% 1.89% 4.85% 2.92% 

The projected growth rates in Table 4 indicate moderate growth for Cars (3.45%) and Auto Rickshaws (7.48%) 

from 2024 to 2030. Motorbikes are expected to see stronger growth at 8.83% due to high demand, especially in 

urban areas. By 2051-2060, growth rates are expected to slow, with Cars showing the lowest growth at 1.89% 

per year, driven by urban saturation and the rise of shared transportation systems. 

4.5 Comparison of CAGR between Two Methods  

 

 

Table 5 compares the Compound Annual Growth Rates (CAGR) derived from two methods: Vehicle Registration 

Data and the Demand Elasticity Method, which incorporates economic variables like GDP, GDP per capita, and 

population. The results show that the CAGR from demand elasticity is generally lower, with Motorbikes showing 

a significant difference (14.70% vs. 7.35%). Cars also show a slight discrepancy (5.74% vs. 5.59%). These 

differences suggest that the Demand Elasticity Method provides a more accurate forecast by considering economic 

factors. 

Table: 5:  Comparison of Compound Annual Growth Rate (CAGR) between two methods 

Types Bus Tempo Auto Rickshaw Car Motorbike Truck 

Based on Vehicle 

Registration Data 
5.59% 5.01% 10.28% 9.06% 7.35% 14.92% 

Based on Demand 

Elasticity Method 
5.02% 8.31% 8.40% 5.74% 14.70% 10.11% 
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4.6 Projected Annual Average Daily Traffic (AADT) Using Elasticity-Based Growth 

 

Future traffic volumes along the Dhaka-Chittagong Highway were projected using elasticity-based growth rates 

for each vehicle type shown on Table 6. The AADT estimates indicate substantial increases across all categories, 

particularly for motorbikes and trucks, highlighting rising demand for private and freight transport.  

5. Conclusions 

This study employed the Demand Elasticity Method to forecast traffic growth along the Dhaka-Chittagong 

Highway by integrating vehicle registration data with key economic and demographic indicators, including 

population, GDP, and GDP per capita. A comparison of historical growth estimates revealed notable differences 

between registration-based and elasticity-based CAGRs. While vehicle registration data indicated high growth for 

motorbikes (14.92%), trucks (10.28%), and auto rickshaws (9.06%), and moderate growth for buses (5.59%) and 

cars (5.01%), the demand elasticity method, accounting for underlying economic factors, yielded more nuanced 

estimates: motorbikes (14.70%), trucks (10.11%), auto rickshaws (8.40%), cars (5.74%), buses (5.02%), and 

tempos (8.31%). These findings demonstrate that elasticity-based approaches provide a more realistic 

representation of vehicle demand by incorporating economic drivers. Future projections based on the elasticity 

method indicate that traffic growth will remain relatively strong for motorbikes (8.83%) and auto rickshaws 

(7.57%) during 2024–2030, while cars (3.45%) and buses (4.52%) are expected to grow at slower rates. Long-term 

forecasts (2051–2060) suggest a decline in growth across all vehicle types, with motorbike demand reducing to 

4.85% and car demand to 1.89%, reflecting city saturation and evolving transport dynamics. The study highlights 

the importance of selecting appropriate independent variables to avoid multicollinearity: population growth for 

public transport vehicles (buses, tempos, auto rickshaws), GDP for freight vehicles (trucks), and GDP per capita 

for private vehicles (cars, motorbikes). These selections ensure that the models accurately capture the principal 

drivers of traffic growth. Overall, the results underscore the value of integrating economic and demographic factors 

into traffic forecasting to generate realistic projections, which can inform infrastructure planning, congestion 

management, and long-term transport policy along key transport corridors in Bangladesh. 
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Table 6: Projected Annual Average Daily Traffic (AADT) Using Elasticity-Based Growth 

Year Bus Tempo Auto Rickshaw Car Motorbike Truck 

2022 5371 31 2514 3763 1737 17275 

2030 7648 55 4507 4934 3418 27967 

2040 11433 107 8762 6562 6988 44183 

2050 16499 194 16080 8227 12350 62888 

2060 23115 337 28116 9922 19828 83840 


