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Abstract

Along with many infrastructure developments in urban areas of Bangladesh, a significant amount of road traffic is
generated. Since there is a demand for travelling to fulfill different activities, many trips are made in Dhaka city.
Despite many studies focusing on the impact of traffic on road infrastructure, the origin and destination of trips
play a significant role in traffic generation. If the destination is a commercial zone, the volume of traffic it generates
and its capacity to accommodate vehicles in designated parking areas become critical factors to study particularly
in relation to the size of the commercial area, number of businesses, peak visiting hours, and accessibility by
different transport modes. This research aims to find the relation between the characteristics of a commercial
marketplace, the user profile and the impact on parking inventory as they significantly influence local congestion
patterns, illegal parking behavior, and overall traffic efficiency in adjacent areas. For this study, two different
commercial marketplaces with parking facility have been analyzed, and the parking inventory data has been
collected. The characteristics of parking facility users vary significantly depending on the type of marketplace,
which in turn affects parking space availability. Additionally, the amenities provided by the parking facility and
the services available at the marketplace also impact how parking spaces are utilized.
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1 Introduction

Vehicle ownership is increasing globally in both developed and developing countries (Bangladesh Motor Vehicles
Sales Growth 2006-2019). This rush in number of automobiles is setting a burden on the existing urban
transportation infrastructure and a review of the existing management strategies is becoming inevitable. Since
urban mobility of Bangladesh is becoming a concern due to limited supply but high demand of transportation,
effective management of parking service is mandatory. Effective parking facility management is crucial to solving
the problems associated with transportation like congestion and enriching the complete system overall. Different
management techniques are used to inform users of parking capacity, from real time data to prediction models (P.
Sharma et al, 2023). Sensor based systems were mainly used last decade to predict and study parking capacity of
different places (Paidi et al, 2018) by using ultrasonic/infrared and computer version technology. These systems
supplied important real-time data, which assisted in identifying the parking demands more efficiently. Efficient
and well-planned parking facilities are essential for reducing traffic congestion, improving road safety and
supporting the smooth functioning of businesses. For this reason, several research attempted to make a smart
parking development, an 10T cloud-integrated some smart system which detect both indoor and outdoor space
occupancy by using Bluetooth and ultrasonic sensors. (Soni and V. Dineshkumar,2018). Additionally, a variety of
parking lots have upgraded smart parking systems, such as camera-based models that calculate parking occupancy
using image processing methods (Fahim et al, 2021). The images are processed via computer vision and necessary
conclusions are drawn. So technological dependency for finding parking data is already feasible in most of the
countries. In busy commercial areas, outdoor parking is common. These open parking lots are also being analyzed
through satellite image-based computer vision modeling (R. Stopic et al, 2023). This method checks if spots are
free or taken by analyzing how much light they reflect but it needs high resolution images and only works in open
space parking. But passengers get benefits from systems showing real-time space availability which helps to reduce
time and fuel use. For the scope of this study, the data from two shopping complexes have been obtained by a
counter device and through survey of the market, different characteristics have been identified that effects personal
vehicle parking behavior.

2. Methodology

The following two shopping complexes, namely Shimanto Shambhar Shopping Complex and Kachukhet Shopping
Complex have been selected for study purpose.
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Figure 1: Location of Shimanto Shambhar and Kachukhet Shbpping ”Complex

For the above-mentioned shopping complexes, survey was designed to obtain data from users on their preference
and identify behavior related to use of parking space. The Shimanto Shambhar was designated as shopping
complex A and Kachukhet shopping complex as shopping complex B.

3. Result

The table “Site Characteristics” presents a comparative overview of two shopping complexes- Shopping complex
A and Shopping Complex B. The attributes include- area size, lighting, security patrol and distance of the hospitals,
offices, restaurants and bus stop. Shopping Complex A has a larger area (16,700 sq m) than Shopping Complex B
(56,200 sg m). Besides it also has high security level and better proximity to surrounding services. Though
shopping Complex B has fewer nearby facilities, but Shopping Complex A has higher accessibility and
convenience based on the listed criteria.

Table 3.1 Site Characteristics

Attributes Shopping Complex A Shopping Complex B
Area 16,700 sqm 56,200 sg m

Lighting Well-lit Well-lit

Security Patrol High Low

Hospitals within 500 m radius 2 1

Offices within 500 m radius 40 20

Restaurants within 500 m radius 70 13

Distance to Nearest Bus Stop 400 m 10m

In the next table titled “Market Characteristics” compares Shopping Complex A and Shopping Complex B.
Shopping Complex A has 3 market building and stays open from 9AM to 11 PM , therefore Shopping Complex B
has 5 market buildings and it’s operating time is 8AM to 10PM. Both Shopping Complex A and B hosts special
events but the number of the apparel stores, consumer electronic stores is higher in Shopping Complex A compared
to Complex B. Besides Shopping Complex A has a higher brand presence and has entertainment facilities which
makes it more suitable for variety and experience. While Shopping Complex B is more focused on daily grocery
needs.

Table 3.2 Market Characteristics

Attributes Shopping Complex A Shopping Complex B
Number of Market Buildings 3 5

Operating Time 9AM - 11 PM 8 AM -10PM
Special Events Wedding Ceremony Grocery Sale

Brand Presence High Low

Apparel Stores 54 32

Consumer Electronics Stores 36 25

Entertainment Facilities 3 0

Grocery Shops 2 40

Food Courts 21 4

Also, the table “Parking Characteristics” highlights the difference and similarities between Shopping Complex A
and Shopping Complex B. Shopping Complex A has the larger parking capacity and parking area than Shopping
Complex B. According to the number of security cameras, weather protection, and access control Shopping
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Complex A stands out more modern than Shopping Complex B. Shopping Complex A also offers advanced
features including peak hour management, way finder sign, loading zone, safety barrier which tells it also secure
and use friendly. While Shopping Complex A provides better safety and modern facilities, Shopping Complex B
stands out for it’s more affordable parking rate.

Table 3.3 Parking Characteristics

Attributes Shopping Complex A Shopping Complex B
Parking Capacity 250 70

Parking Area 6,600 sq m 1,200 sg m
Parking Type Open and closed Open
Security Camera 12 2

Cost per Hour 50 20
Weather Protection Yes No

Access Control Automatic Manual
Additional Amenities No Yes

Peak Hour Management Yes No

Way Finder Sign Yes No
Loading Zone Yes No

Safety Barrier Yes No

The table on “Parking User Characteristics” highlights differences in who uses the parking spaces in Shopping
Complex A and Shopping Complex B and how often they use them in both complexes. It includes aspects such as
user’s occupations, average income of the user, travel frequency, price of the ticket and purpose of visit. Shopping
Complex B has a higher travel frequency, indicating that this complex attracts more regular visitors due to its ticket
price is more convenient than Shopping Complex A. Besides Shopping Complex A has higher average income of
users compared to Shopping Complex B. It means Shopping Complex A may attract a more financially stable or
higher spending group of visitors.

Table 3.4 Parking User Characteristics

Answers from questionnaire Shopping Complex A Shopping Complex B
Self-Driven cars 22% 38%

Public Service as Occupation 18% 27%

Private Service as Occupation 37% 13%

Business as Occupation 11% 12%

Student as Occupation 29% 23%

Average income of the user BDT 60,000 BDT 35,000

Travel Frequency of users Mostly twice a month Mostly twice a week
Ticket Price Sensitivity High Low

Security Perception High Low

Purpose of use 1 Shopping Shopping

Purpose of use 2 Convention Hall Restaurant

Purpose of use 3 Restaurant Service

The table titled “Percent Mean Available Parking Inventory Over Time” compares between Shopping Complex A
and Shopping Complex B and shows the average percentage of available parking spaces in different time periods.
This data reflects how parking availability changes throughout the week. Shopping Complex A had freer parking
space in most of the days. While Shopping Complex B remines busy all the week.

Table 3.5 Percent Mean Available Parking Inventory Over Time

Sun Mon Tue Wed Thu Fri Sat
Shopping
Complex  77% 78% 82% 71% 62% 55% 50%
A
Shopping
Complex  87% 76% 74% 78% 77% 71% 73%
B

965



Z. Tasnim & M.S.S. Chowdhury
ICCEI 2025

Also, the table “Percent Peak Hour Available Parking Inventory Over Time” describes the comparison between
Shopping Complex A and Shopping Complex B and shows the availability of parking inventory of a week. This
data reflects Shopping Complex A seems more usable parking spot than Shopping Complex B.

Table 3.6 Percent Peak Hour Available Parking Inventory Over Time

Sun Mon Tue Wed Thu Fri Sat
Shopping
Complex 23% 22% 18% 29% 38% 45% 50%
A
Shopping
Complex 71% 50% 53% 57% 55% 39% 41%
B

From these, following inferences can be drawn.

Leisure Facilities vs. Peak Hour Parking Availability Brand Presence and User Income vs. Mean Parking Availability

Number of Leisure Fadiities

Shopping Complex A Shopping Complex B Shopping Complex A Shopping Complex B
Shopping Complex Shopping Complex

Number of Leisure Facilities @ Average Peak Hour Parking Availability (%) Brand Presence (Ordinal) @ Average User Income (BDT '000) Mean Parking Availability (%)

Figure 2: Relation between (a) leisure facility with peak parking availability and (b) brand presence and user
income with mean parking availability

Market, Parking, and User Characteristics vs. Parking Behavior

L o 2
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Figure 3: Radar diagram showing interrelation among market, parking and user characteristics with parking
behavior.

4. Conclusion and Future Reference

From the survey result and observation, it is noticed that leisure facilities significantly effect peak hour parking
availability. However, brand presence and user income effect the mean parking availability. It is because leisure
activities are occasional, and appear at specific time. So peak hour effects the parking behavior. On the other hand,
income is a factor that decides shopping behavior. As a result, the income effects mean parking behavior. Brand
presence influences frequency of shopping, so it has been found to be as significant factor effecting the parking
condition. The figure 3 above summarizes the overall relationship of the different factors of parking between both
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the shopping complex. It draws attention to each of the factors and how they compare. This provides justification
of the conclusion drawn above where the factors influencing the parking behaviors are explained.
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