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Abstract: Due to the high growth rate of urbanization in developing countries like Bangladesh leads to increase in vehicular 

traffic. Travel demand models are useful in managing the increased travel demand. So, Trip generation step is essential in 

planning of transportation facilities for Dhaka the capital of Bangladesh. In this study, the trip attraction rates of the shopping 

centers at Uttara Road, Uttara area of Dhaka are estimated by using trip rate analysis method. As part of this study, a total of 

six shopping centers are surveyed, for which the number of vehicles (car) and persons entering the shopping center during peak 

hour for every 15 minutes time interval are counted. The surveyed data deals with the relationship of trip attraction rates of the 

shopping center as a whole. Various physical features of the shopping centers are considered of this study, e.g total parking 

spaces, gross floor area, and the number of stores in the shopping center. This study will help for estimating the traffic volume 

of newly constructed shopping centers which has remarkable impact on the geometric design of roadways in the contiguous 

area. 
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1. Introduction 

Rapid urbanization is now one of the major problems for 

developing countries. Due to the rapid growth of 

urbanization coupled with the increase in demand for 

transportation services makes the travel supply remained 

unmatched to travel demand. If the impact on a current road 

way increases people tends to take an alternate route to it far 

away from it. Road pattern and length changes accordingly to 

accessibility needs of people and desire to reach their 

dimension. These situations insisted more on managing travel 

demand rather than increasing infrastructure. [1-3] 

Travel demand models are useful in this regard. The first 

step of travel demand forecasting is the trip generation which 

includes trip production and trip attraction. Trip attraction 

aims at predicting the total number of trips attracted to each 

zone of the study area and trip production identifies the 

number of trips produced by the households in the trip 

analysis zone. Trip attraction is important to the traffic 

engineer and urban planner in considering the impact of new 

development such as office complex, shopping center and 

residential development. One of the most important factors 

for trip attraction is work trips. Commercial or shopping trips 

are main category after work trips. This study creates the 

comparative relation with the trip attraction rate of the 

shopping centers and the number of people coming to the 

shopping center per unit time. 

Though study of trip attraction is introduced very recent in 

Bangladesh but there are several studies have already done 

around the world. Uddin et al estimated the trip attraction 

rates of shopping centers at Dhanmondi Area in Dhaka City 

using trip rate analysis method instead of multiple 

regressions due to the small sample size. They related the trip 

attraction of the shopping center as a function of the physical 

features of the shopping center, e.g. total parking spaces, 

gross floor area, and the number of shops, employees in the 

shopping center [4]. 

Fillone and Tecson developed models using multiple 

regressions which showed that floor area was related to trip 

attraction. Thirty condominiums within Metro Manila were 

randomly selected and they conducted a questionnaire survey 
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to collect the data related to the condominiums to know the 

characteristics of the selected condominiums and for 

modeling purpose. The data gathered include, available 

residential floor area, number of commercial establishments, 

parking slots, commercial floor area, occupancy rates, 

number of floors, years in operation, maintenance fee [5]. 

Baumeler et al, in their conference paper aim to identify 

crucial spatial characteristics of neighbourhoods and of 

shopping destinations, which has an impact on the distance, 

destination and modal split of shopping trips. They were 

taken the data for this study from the Swiss national travel 

survey, which contains individual information on the 

socioeconomic status and the travel behaviour of 

approximately 30,000 people. The important independent 

variables they selected for their study includes the number of 

different stores like, supermarket, consumer market, small 

and large stores, sum of stores in the neighbourhood [6]. 

The first zonal based trip generation analysis is done in the 

Chicago area [7]. In the later analysis, the approach 

developed at CATS (Chicago Area Transportation Study) was 

considerably modified. Earlier, many researchers are 

explored these trip generation studies and developed various 

models for estimating trip generation rates. Most of these 

studies related to residential land use. Commercial centers 

are one of the major trip attraction areas in any part of the 

world. Some of the researchers have made an attempt to 

estimate the trip attraction rates of various commercial 

centers [8-11]. 

Waloejo et al determined the characteristics of trip 

attraction at the market land use and its influencing factors 

and he also formulated a model of trip attraction and a model 

of trip delay analysis at Dinoyo market area. For model 

formulation correlation and regression analysis are used. 

Other supporting analyses are ANOVA, parking systems, 

road capacity and analysis of the level of services [12]. 

Innes et al conducted a study to determine the major 

factors affecting shopper’s destination choice. They included 

the factors, store hours of operation, quality of goods offered, 

availability of parking, price of goods, accessibility to the 

shopping area, selection of goods offered and protection from 

environmental influences for the modeling [13]. 

The purpose of this study is to collect data about the 

number of people coming to shopping centers at Uttara Area 

in Dhaka City and also study the trip attraction rate variation 

for different shopping centers in the same area. This study 

also provides the foundation for subsequent research to be 

conducted, local agencies, and/or private organizations to 

further build a comprehensive urban trip attraction database 

of shopping centers. The obtained database will be utilized 

for planning and design of shopping centers for the geometric 

design as well as for traffic control schemes on the roadways 

around the shopping centers and thereby, proper planning of 

transportation facilities and services can be effectively done 

by the urban planners and traffic engineers. 

2. Methodology 

2.1. Data Collection 

In this study trip rate analysis method is used because it is 

comparatively suitable method than regression model for 

analyzing the Trip Attraction Rates for small sample size. To 

accomplish the purpose, six shopping centers around Uttara 

area are surveyed. The shopping centers are North tower, 

Mascot plaza, Rajuk commercial complex, London plaza, 

Baly complex and Rajlaxmi complex. The location of six 

shopping centers is marked by yellow star symbol in Figure 

1. There are few behaviors were counted such as for 

shopping, fitness centers and other services for the people 

and vehicles attracted to the shopping centers when they visit 

the particular building. The data is collected by surveyors 

from the entrance and exit of the shopping centers while also 

they investigate on-street parking lots around the malls to 

insure whether the tenants of the vehicles parked on the road 

are going to the building or not. 

 

Figure 1. Surveyed Shopping Centers in Uttara Area (Source: Google Map). 
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The data is collected in the form of manual counting 

procedure. One surveyor is appointed in each gate of the 

shopping center and data is counted in every 15 minutes. To 

understand the daily variation between the trip attraction 

rates, two days data are collected, one is on weekend (Friday) 

and other one is on weekday (Saturday) for a span of three 

peak hours (4.30-7.30) pm. For each shopping center, data 

are collected for two days to get the shopper trip variation 

during week day and weekend. There is a large variation in 

the number of people coming to the shopping center 

depending on the number of the time of the day, day of the 

week and the season. The fluctuations in the Trip Attraction 

Rate of the stores and the shopping center on the whole show 

the complexity involved in studying the trip attraction of 

shopping centers. The two different day data of the number 

of vehicles and people shows the specific characteristics of 

each individual shopping center and from that data statistical 

analysis is used to determine trip attraction rate. This study 

reveals the recent trip attraction pattern of the newly 

developed area of Dhaka City. The whole study plan is 

shown in Figure 2. 

 
Figure 2. Flow chart of the study. 

2.2. Data Analysis 

Uttara area is one of the developing area of Dhaka city. A 

few years ago some research had been done on trip attraction 

rate at Dhanmondi and Mirpur area in Dhaka city but there is 

no research has done in Uttara area on trip attraction. 

Besides, we choose six shopping centers e.g. North tower, 

Mascot plaza, Rajuk commercial complex, London plaza, 

Baly complex and Rajlaxmi complex among twenty 

shopping centers in that area because these shopping centers 

are the busiest and reputed shopping centers where most of 

the people come for shopping. Some important information 

about those shopping malls is given below. 

Table 1. Details information about six shopping centers in Uttara area. 

Name of the Shopping 

center 

Floor area 

(sq. ft) 

Parking 

space 

No of shop 

(per floor) 

No of floor 

(used) 

No of entry 

gate 

Total no of employee 

(per shop) 

Restaurant 

(yes=1,no=0) 

North tower 14400 Yes 30 7 2 4 1 

Mascot plaza 14400 Yes 26 6 2 2 0 

Rajuk co. complex 18300 Yes 33 6 2 3 1 

London plaza 18000 Yes 28 3 1 2 0 

Baly complex 17800 Yes 27 3 2 2 0 

Rajlaxmi complex 18500 Yes 45 6 3 4 0 

 

The following equations are used for calculating different 

trip attraction rate: 

1. Peak hour person trip attraction rate (Trips per 1000 sq. 

ft. per hour) = (Peak hour person trip /Gross Floor Area 

(GFA))*1000 

2. Peak hour person trip attraction rate (Trips per shop per 

hour) = (Peak hour person trip/total number of shop) 

3. Peak hour person trip attraction rate (Trips per entry 

gate per hour) = (Peak hour person trip/number of entry gate) 

4. Peak hour person trip attraction rate (Trips per 100 

employees per hour) = (Peak hour person trip/total no of 

employee of shopping center)*100 

5. Peak hour car trip attraction rate (Trips per 10 parking 

spaces per hour) = (Peak hour car trip/total number of 

parking spaces)*10 

6. Peak hour car trip attraction rate (Trips per 10,000 sq. ft. 

per hour) = (Peak hour car trip/ Gross Floor Area)*10,000 

Using the equations above Trip Attraction Rates was 

calculated for six shopping centers and also for week day and 

weekend. Then standard deviation of Average Trip Attraction 

Rate of the shopping centers from Grand Average was 

calculated using the equation below. 

σ =��
� 	∑ (�� − 
)���� 	, Where, 
 = 	 �� 	∑ ����� ; (Note: σ = 
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Standard Deviation, N = Number of Shopping Centers, xi = 

Trip Attraction Rate for different Malls, 
	= Average Trip 

Attraction Rate) 

3. Results 

From the experimental study, it was observed that most of 

the shopping centers are having its peak business hours in 

between 4.30 pm to 7.30 pm. Hence, in this study, data is 

collected between 4.30 pm to 7.30 pm. The collected data of 

people and vehicles is analyzed for every 15 minutes interval. 

The highest hourly data is taken as peak hour trip rates for 

each shopping center. This process is followed for both 

weekday and weekend analysis. From the results, it shows 

the average trip rates attracted by the each shopping center in 

weekday and weekends respectively and it is also clearly 

depicted that all the shopping centers are attracting more 

number of trips in weekends. 

 

Figure 3. Pick hour Person Trip Attraction Rate (Person/1000 sq. ft/hr) 

variation for Different shopping centers. 

 

Figure 4. Pick hour Person Trip Attraction Rate (Person/entry gate/hr) 

variation for different shopping centers. 

 
Figure 5. Pick hour Person Trip Attraction Rate (Person/100 employee/hr) 

variation for different shopping centers 

 

Figure 6. Pick hour person Trip Attraction Rate (Person/shop/hr) variation 

for different shopping centers. 

 

Figure 7. Pick hour Car Trip Attraction Rate (Car/10000 sq. ft/hr) variation 

for different shopping centers. 
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Figure 8. Pick hour Car Trip Attraction Rate (Car/10 parking space/hr) 

variation for different shopping centers. 

4. Discussions 

From Figure 3, highest peak hour person Trip Attraction 

Rate is in Rajlaxmi Complex with 13 person trip/1000 sq. 

ft/hour on weekend. Rajlaxmi Complex attracted highest 

person trips per 1000 sq. ft area during peak hour because it 

is a popular shopping mall of branded clothing. Mascot Plaza 

has lowest peak hour Trip Attraction Rate 5 person trip/1000 

sq. ft/hour on weekday and 6 person trip/1000 sq. ft/hour on 

weekend and the rest all have the value of around 8.5 person 

trip/1000 sq. ft/hr. From the graph, it is clearly noticeable that 

weekends are found with higher Trip Attraction Rate (person 

trip/1000 sq. ft/hour) than weekday (typical working day) for 

six shopping centers because on weekend the shopping 

centers attract more shoppers. Figure 4 represents the 

variation in peak hour Person Trip Attraction Rate 

(person/entry gate/hour) of six shopping centers and again 

Rajlaxmi Complex is found with highest person trip/entry 

gate/hour with a value of 540 on weekend. Mascot Plaza has 

made lowest Trip Attraction Rate with a value of 150 

person/entry gate/hour on weekend. And the others such as 

North tower, Rajuk commercial complex, London plaza and 

Baly complex have 380, 450, 280 and 360 (person/entry 

gate/hour) respectively. A weekend trip attraction rate for the 

shopping exceeds the weekday shopping centers in all cases. 

It is natural that at weekend shoppers have more free time to 

spend in the shopping centers than the week days. 

Figure 5 limns the peak hour Trip Attraction Rate 

(Person/100 employee/ hr) variation of six shopping centers. 

Mascot Plaza is found with least peak hour Trip Attraction 

Rate value 110 (Person/100 employee/ hr) on weekday. 

Rajlaxmi Complex has highest Trip Attraction Rate 330 

(Person/100 employee/ hr) on weekend and the others have 

the value of nearly 200 (Person/100 employee/ hr). Figure 6 

expounds the peak hour Trip Attraction Rate (Person/shop/hr) 

variation of six Shopping Centers. Rajlaxmi Complex once 

again has made highest Trip Attraction Rate 60 

(Person/shop/hr) on weekend whereas, 54 (person/shop/hour) 

on weekday. Mascot Plaza produces least peak hour Trip 

Attraction Rate value 4 (Person/shop/hr). 

The variation in peak hour Car Trip Attraction Rate 

(trips/10,000 sq. ft/hour) of six shopping centers is showed in 

Figure 7. Rajuk commercial complex has the highest Car Trip 

Attraction Rate 17 trips/10,000 sq. ft/hour on weekday. Again 

Mascot Plaza has made lowest (trips/10,000 sq. ft/hour) with 

a value of 7 on weekday and 8 on weekend. Car trip 

attraction is lowest here because it is situated near residential 

area and most of its regular customers can easily come here 

by walking. In majority, except Rajuk commercial complex 

and Mascot Plaza, it is interesting to note that car trip 

attraction rate on weekday is greater than the weekends as 

people love shopping on holidays with their family. Figure 8 

explains variation of peak hour car trip attraction rate among 

different shopping malls. The highest trip attraction rate (car 

trip/10 parking spaces/hour) is produced by Rajlaxmi 

Complex weekday and the value is 25 (car trip/10 parking 

spaces/hour). For weekend the highest value is 22 (car trip/10 

parking spaces/hour) by North Tower. This is because 

shoppers prefer car trip to shopping center more in weekday 

than weekend to avoid traffic congestion near shopping 

centers. In case of the remaining shopping centers the car trip 

attraction rate on weekday is greater than weekend for both 

Rajuk commercial complex and London plaza except Baly 

complex. The car trip attraction rate is lowest for Mascot 

Plaza Shopping Centers. The value is 13 (car trips/10 parking 

spaces/hour) for weekday. 

Grand Average of peak hour person trip attraction rate is 

found 9.04 person trips/1000 sq. ft/hour for all six shopping 

centers. The range of values are between 5 to 13 trips /1000 

sq. ft/hour for different shopping centers and with a standard 

deviation (S.D.) of 2.37 (trips/1000 sq. ft/hour). Again, Grand 

Average of peak hour person Trip Attraction Rate is 

estimated 332.5 trips/entry gate/hour. Minimum value is 130 

trips/entry gate/hour and maximum is 540 trips/entry gate/ 

hour for different shopping centers and with a standard 

deviation (S.D.) of 116.84 trips/entry gate/hour. On the other 

hand, Grand Average of peak hour person trip attraction rate 

is found 209.58 trips/100 employee/hour. It is observed that 

the range is between 110 to 330 trips/100 employee/hour 

with a standard deviation (S.D.) of 60.3 (trips/100 

employee/hour). 

From the analysis, grand Average of peak hour car trip 

attraction rate is found 14.25 car trips/10,000 sq. ft/hour. 

Range of values has started from 7 car trips/10,000 sq. 

ft/hour to 17 car trips/10,000 sq. ft/hour) for different 

shopping centers and with a standard deviation (S.D.) of 3.45 

car trips/ 10,000 sq. ft/ hour. Again, the average of peak hour 

car trip attraction rate is found 18.67 car trips/10 parking 

spaces/hour. Minimum value is 13 car trips/10 parking 

spaces/hour where maximum value is calculated as 25 car 

trips/parking spaces/hour for different shopping centers and 

with a standard deviation (S.D.) of 3.61 car trips/10 parking 

spaces/hour. Grand Average of peak hour person Trip 

Attraction Rate is found 35.92 trips/shop/hour. Minimum 

value is 4 trips/shop/hour whereas, maximum is 60 

trips/shop/hour for different shopping centers and with a 
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standard deviation (S.D.) of 18.16 trips/shop/hour. 

In briefly from those six figures we can say that, the trip 

attraction rate for both person and car is fluctuated from one 

shopping center to another in the whole time. In case of 

person trip attraction rate Rajlaxmi complex has always the 

leading position but Mascot plaza has the lowest position and 

the rest of all have average position in different cases e.g. per 

1000 sq. ft, per entry gate etc. and there is a considerable 

deviation in this case. Now in case of car trip attraction rate 

Rajuk commercial complex has some great value most of the 

time but Mascot plaza has the lowest as usual and the other 

shopping centers has nearly to the average value and the 

standard deviation in this case is almost negligible. 

From this whole data analysis, we can ensure the 

maximum and minimum number of person and cars enter in 

the shopping centers during the pick hour (4.30-7.30) pm. By 

using these data we can calculate traffic volume of adjacent 

roads of the shopping centers which can be used for 

designing road and control of traffic of surrounding area of 

the shopping centers. These data can also be utilized for 

building new shopping centers in the same region because 

they can estimate number of entry gate, car sparking space 

etc. by taking idea from data of the adjacent shopping malls. 

5. Conclusions 

This study explores the trip attraction rates of shopping 

centers at Uttara areas in Dhaka. Because of shopping malls 

great share in economy of that area, these trips not only 

influence the individual travel behavior but also showing 

great impact on transport network. In this area, a total of six 

shopping centers are surveyed and the trip attraction rate is 

calculated by considering various physical features of the 

shopping centers. 

Trip Attraction Rate at Uttara area is fundamental in 

planning of transportation facilities and very useful for 

regional transportation network or the channelization of 

traffic control around a shopping center. Because by knowing 

the trip rate of a region we can estimate the no of people and 

car entering that area in a specific time which is definitely 

very useful for designing and controlling the traffic in that 

region. The data and the model should be useful in assessing 

the traffic impacts surrounding a new shopping center, and 

also the region wide traffic volume impacts. 

The main demerits of this study are the limited number of 

studied shopping centers and factors considering for the 

study. It only considers the physical features as a function of 

trip attraction rate of the shopping centers. It will create 

complication if two shopping centers with different 

composition of stores exists similarities in physical features. 

For further research, more independent Trip Attraction 

variables of activity centers like distance from home to Trip 

Attraction center, duration of average long and short trip to 

destination, variety and prize of products available in 

shopping centers, different time in several day in a week, 

average annual daily traffic and traffic congestion situation 

near the shopping malls etc. may be included. 

The trip attraction rate data of this study area can be used 

as a database to develop new shopping centers in Dhaka city 

as well as the whole country. And as it is new in Bangladesh, 

it will be very useful for future researcher and might helpful 

in accurate prediction of trip rates and also planning of 

transportation facilities in Uttara area. 
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