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Abstract

Ethiopia's capital city, Addis Ababa, is dealing with issues related to transportation,
including a deficiency of public transportation, traffic caused by an imbalance between the
number of cars in the city and the capacity of on-street parking, and scarcity of parking
spaces due to a lack of availability. This study aims to assess the effect of parking facilities
within buildings on traffic congestion. Due to heavy reliance on street-side parking study
areas Megenagna, Mexico, and Merkato, were selected for the study. A descriptive and
exploratory research design with cross-sectional study has been employed by the researcher
to collect data from the targets at a single point of time. Primary data was acquired through
interviews and questionnaires, where secondary data was collected from traffic management
agency, Addis Ababa Building Permit Bureau and related literatures. Expert sampling
technique was employed for selecting the interviewee and stratified random sampling was
used for selecting the samples for the questionnaire. One hundred sixty-six (166)
questionnaires were administered for 41 traffic management higher officers and building
permit officials, 69 passengers and 56 drivers and an interview was conducted with the head
of traffic management agency. Data analysis was performed using SPSS v27 software and
Microsoft Excel. The research indicates a shortage of parking spaces within buildings,
primarily due to owners repurposing their buildings without legal repercussions. In order to
address these issues, the transport and traffic management bureau should impose strict
penalties on building owners who change the permitted use of their properties and there is a

need to re-evaluate and increase the total area allocated for parking within buildings

Key Words: building parking facilities, traffic Congestion, on-street parking.



CHAPTER ONE

Introduction

The study's background, problem statement, research question, objectives, significance,

scope, limitations, definitions of terms are all presented in this chapter.
1.1 Background of the study

Parking plays an important role in the transport system since all vehicles require a storage
location when they are not being used. Due to the city's growth, population increase, and
economic expansion, there is a growing demand for transportation services to meet the

growing needs of people for mobility.

Cities' productivity is greatly impacted by the capacity to transfer people and goods between a
variety of origins and destinations in an effective manner. Due to a number of factors that
prevent transportation networks from meeting the needs of urban mobility, the most significant

transportation issues are frequently associated with metropolitan regions. (Rodrigue et al.,

2009).

One of today's most important issues is parking as a component of a larger transportation
system. The need to store cars close to destinations presents a difficult design challenge as the
global automobile population grows exponentially. In order to ensure the car and driver have a
safe and efficient ride, the parking lot or facility must prioritize addressing functional and
operational issues. Developing a suitable solution for the site locations involves integrating

automotive, engineering, and traffic issues, making it an extremely complex challenge.

Because conventional parking methods need a lot of area, which is required to meet parking
standards, they are no longer applicable. Parking solutions need to be as space-efficient as
feasible while yet accommodating the largest number of vehicles, given the exponential rise
in land costs in cities. Ten to fifteen percent of a person's journey time is spent on end-to-end
systems.

This is corroborated by the fact that in many cities and towns, neither central authority is in
charge of the road system, public transportation, or parking lots. A planner must integrate
their plan with those of other decision-makers and prepare it in greater detail in order to

arrive at the best answer. (Litman, 1999)



Most residential and business buildings have parking systems, such as garages, lots, and
subterranean vehicle parks. Parking lots at street level may hold a large number of cars in a
comparatively small space. Where space is restricted at street level, parking lots with
multiple stories or basements are more practical. In both developed and developing countries,
parking is a major problem in urban areas. The imbalance between the supply and demand of
parking spaces, which many cities are experiencing as a result of the fast increase in
automobile ownership, is the main cause of parking issues. This mismatch can be attributed
to both poor land use planning and imprecise space need estimates from the initial stages of
planning. Lack of parking spots, excessive parking fees, and traffic bottlenecks caused by
individuals looking for a place to park are common parking issues.

The main parking issue in Africa is a lack of public parking, which is evident in large cities.
Owing to the rapid motorization and urbanization that have occurred, numerous African city
governments have reported experiencing this issue. One of the comprehensive land use
components related to transportation that can be found in the commercial, industrial, and
residential sectors is parking. Parking is related to many other types of travel, like as
vacations and shopping trips. As on Step & Mint parking survey estimates, there may be a

shortage of up to one million parking spaces in major African cities by 2020.

The city of Addis Ababa's transportation policy was created by the FDREMT in August
2011. Eleven major policy issues and implementation strategies were outlined by the FDRE
in order for the city to be competent on a regional, continental, and international scale. These
policies also specify that: “car parking facilities shall be built by private, government and
public private partnership in the city center and in areas with high traffic volume and land
supply shall be given special attention by the city administration.” They also include the

expansion of transportation infrastructure.

One of the most common transportation issues in sizable urban areas is congestion. Although
congestion exists in all cities, it is more prevalent in those with a million or more residents.
Traffic congestion is not only large and complex, but it is also strongly linked to
motorization and the proliferation of the car, which has increased demand for transportation

infrastructure. (The Geography of Transport Systems: Urban Transport Challenges, 2017).

According to IBM research from 2011, over 30% of cars that are circling a city at any given
moment are doing so to find parking. Apart from the irritation element, the single biggest

social shift impacting the parking industry, according to survey respondents, is the traffic



congestion caused by those cars. Finding a place to park can be difficult in cities all over the
world. In densely populated locations, drivers sometimes discover that parking near their

destination is either too expensive or unavailable.

Therefore, there are a variety of reasons why cruising for parking may occur, such as the
inaccessibility of a private garage, the high cost of public curbside parking compared to
private garage parking, or just a driver's inexperience with the area. According to studies,
most drivers take between 3.5 and 14 minutes to complete a normal search (Shoup, 2006). In
cities, these periods quickly mount up to produce major productivity losses. In Los Angeles,
for instance, a single 15-block area serves approximately 8,000 cars daily, resulting in 470—

1870 hours of wasted time searching for parking.
1.2 Statement of the Problem

Urbanization and transportation both contribute to Addis Ababa's rapid growth. Additionally,
it houses more than 100 embassies from various nations. It also has space for a large number
of foreign organizations that support development and aid. The city's rapid growth is a result
of'its high levels of social, economic, structural, and other change. According to H. Mariam
(2017), there are around 800,000 automobiles in Ethiopia, with 70% of those being registered
in Addis Abeba (Transport, 2011).

Due to this high growth rate, parking has become integrated component of buildings as well
as roadways. Hence, it creates a requirement while planning each infrastructure. Parking
facilities have become a fundamental concern. As such, finding parking facilities is the most
challenging issue, which causes vehicles to spend more time looking for open places, as seen
by real-world situations (Chaniotakis, 2014). The sophisticated transportation system of
Addis Ababa; the bustling city is made more complex by the steady stream of automobiles
navigating it. It is vital to solve these issues as long as the population grows and the economy
prospers. To guarantee efficient transit and improve the general urban experience for both

locals and visitors, effective solutions are required.

The goal of this study is to carry out an exhaustive assessment of the existing availability and
capacity of parking facilities within buildings at the selected locations of the city. The study
aims to ascertain the degree to which these facilities can efficiently decrease the dependence
on street-side parking alternatives, which could alleviate traffic jams and improve traffic
control in urban settings. Furthermore, the research will investigate how the accessibility of

parking facilities influences drivers’ preferences for using parking structures of buildings.



1.3 Research Questions

o what are the primary factors contributing to traffic congestion in selected areas of the
city?

o What is the current state of parking facilities within buildings in terms of capacity?

e How much are building parking facilities utilized in those locations of Addis Ababa?

o How does the availability of building parking facilities affect the level of congestion in
the selected locations?

e Are parking regulations within buildings enforced by relevant authorities?

1.4 Objectives of the Study
1.4.1 General Objective

The overarching goal of the study is to evaluate the effect of parking facilities within
buildings on traffic congestion in specified locations in order to spot trends and make

suggestions for bettering the traffic flow and easing congestion.

This objective provides a broad perspective on the purpose of the research.

1.4.2 Specific Objectives

+ To analyze the current state of traffic congestion in selected areas of the city and identify
the primary factors contributing to it.

+ To assess how much availability of building parking affect the frequency and severity of
traffic congestion.

+ To investigate whether there is an enforcement of parking regulations within buildings.

+ To assess effectiveness of building parking facilities in reducing reliance on on-street
parking.

1.5 Significance of the study

The study examines the direct relationship between lack of parking spots in urban buildings

and the worsening of traffic jams. In addition, it examines the difficulties that current parking

systems face and how poor parking infrastructure drives drivers to look for parking on the
street, which increases traffic, pollutes the environment, and creates economic inefficiencies.
As such, this research is crucial to the development of sustainable and effective urban
environments and the research provides insight for urban planners and policy makers.
In summary, examining inadequate parking spaces in buildings is crucial for developing

dynamic, accessible, and sustainable urban environments. The Addis Ababa City



Administration Construction Permit, the transport authority, and AATMA can utilize the

findings of this paper for the formulation of their social and economic policies.
1.6 Scope of the Study

The study areas Megenagna, Mexico, and Merkato are selected as they are known for their
significant transportation challenges and heavy reliance on street-side parking. Even though
the targets are limited to the three locations, it is expected to provide an insight on how much
parking facilities on buildings contribute to the traffic jams that we are seeing in recent times.
The study focuses on how parking facilities on buildings affect traffic congestion and the
research requires a thorough examination of the ways in which these facilities affect urban
traffic flow and safety. It will evaluate the adequacy of internal parking facilities and their
arrangement in relation to road capacity and safety. The study will also assess how these
parking structures influence urban traffic flow, providing insights that could inform future

urban planning and traffic management strategies.

1.7 Limitations of the study

In the study, the researcher encountered several limitations. Firstly, limited information was
acquired due to time constraint. Secondly, the lack of readily accessible secondary data posed a
challenge and furthermore the respondents were reluctant to fill the questionnaires; despite
these challenges, the researcher mitigated the limitations by taking a representative sample
from the larger population, maintaining close communication with those having the necessary
data’s and by assuring respondents their privacy and using flexible participation methodology’s

and the study states the findings by remaining impartial and unbiased.

1.8 Definition of Terms

Parking is the act of stopping and disengaging a vehicle and leaving it unoccupied.
(Wikipedia)

Parking space is an area, either paved or unpaved, that is set aside for parking. (Wikipedia)

Parking lot is a cleared area specifically designated for parking vehicles. (Wikipedia)
Traffic refers to the movement of vehicles, pedestrians, ships, or planes along a specific
route or within a particular area. (collinsdictionary.com)

Traffic Congestion in the sector of transportation, traffic congestion is defined as slower
moving traffic, longer travel times, and more cars in line. (Wikipedia)

https://en.wikipedia.org


https://en.wikipedia.org/

Parking Demand is the amount of parking that would be needed at a specific location, time,

and cost. (Victoria Transport policy institute)

Parking Utilization is the number of parking spots occupied from total parking spaces.
(eScribe Meetings).
Building Parking facility is a designated area within a building where cars can be parked to

meet the needs of drivers. (Parking Network)

On-street Parking refers to parking cars on the side of public road or street directly along
the roadside. (Parking Network)
Off-street Parking refers to Parking spaces that are situated away from streets or public

roadways. (Parking Network)
1.9 Organization of the Study

The study is divided into five chapters and is organized as follows. The study's background,
problem statement with research questions, aims, scope, and significance are all covered in
the first chapter, along with the study's constraints. chapter two provides summary of related
literatures on parking facilities, traffic congestion and parking use including the conceptual
framework devised for the study. The research strategy, sources, tools, sample strategies, and
methods for gathering data for the study are covered in detail in chapter three. Data from
primary and secondary sources are presented and analyzed in the fourth chapter of the study.
Finally, the fifth chapter synthesizes the findings and proposes recommendations for future

researches.



CHAPTER TWO

Review of Related Literature

The purpose of this chapter is to give a general theoretical framework and empirical review
about the topic; it also seeks to provide a conceptual framework by using visual

representation of the concepts and their inter-relationship in the research study.

2.1 Review of Theories and conceptual studies

2.1.1 Land Use and Traffic Congestion

The link between urban land use and road traffic congestion has been emphasized in many
studies (Colonna et al., 2012). In order to address this issue, new, sustainable theories of
urban planning have emerged. These theories, in general, take into account a variety of uses
and urban activities as a way to lessen congestion. (Kusumastuti & Nicholson, n.d. 2017).
Olagunju (2015) discussed how rapid urbanization lacks appropriate land use planning,
especially in the vicinity of certain specialized activities like workplaces, residential areas,
and recreational facilities in some other areas that are frequently distant from one another,
resulting in crisscrossing movements that exacerbate traffic problems. This is from the
perspective of land use and road congestion. Many public amenities, like banks, retail
centers, and petrol stations, as well as numerous busy places of worship, are positioned in a
way that makes them strategically close to junctions, which adds to the congestion caused by
traffic. Pre-weekend traffic is more congested than it is on a typical workday, which suggests
that traffic control measures should be tightened during this period. (A Tale of a
Northwestern Chinese City, n.d.). In conclusion, policy makers and urban planners must
understand the connection between land use and traffic congestion. By creating evidence-
based policy, we could contribute to the creation of more effective transportation networks

and a reduction in traffic.

2.1.2 Traffic Congestion
Slower driving speeds, more extended travel times, and longer vehicle lineups are the
hallmarks of the traffic congestion phenomena.
When there are more cars than a road or intersection can accommodate, traffic congestion
arises. Vehicles back up, speed drops, and travel time rises as a result. Saturation is the point
where traffic demand and road or intersection capacity are equal.

Since traffic volume grows with time, it is possible that an intersection or road's capacity was



inadequate to accommodate the current number of traffic, especially during peak hours,
leading to traffic congestion. Road and intersection capacity can be decreased by unfavorable

circumstances such as rain, snow, construction, or accidents.
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Figure 2. 1 Congestion Distance vs Speed Graph (NCHRP,2019)

According to the above figure, the actual travel rates are far slower than the free flow speed,
higher journey times or excess delays are observed. Because of this, the level of congestion
varies according on the area. Lomax et al. (1997) suggest that identifying two quantities—
congestion and unacceptable congestion—is one approach to solving this issue. Road users
are the intended audience for definitions of congestion, and the measures that follow from

them should be grounded in notions that they can comprehend.

4+ Travel time or delay that exceeds what is typically seen during light or free-flowing
travel conditions is referred to as congestion (Figure 1.1)

4+ When a trip takes longer than the predetermined amount of time, it is considered
unacceptable congestion. Depending on the kind of transportation, the mode of
transportation, the destination, and the time of day, the established standard may

change.

2.1.3 Types of Congestion
Congestion can take 2 forms that’s recurrent congestion and non-recurrent congestion.
These categories are determined by the variables that can affect driver behavior, such as the
frequency and predictability of traffic jams. Every form of congestion is probably going to

have a different cost. Because sufficient amounts of data are inherently sparse, quantifying



non-recurrent congestion costs may be more challenging. One could argue that the costs
might have been higher if drivers had not been able to factor in the possibility of traffic
when planning their route, or if the costs had not been incurred. Non-recurrent congestion is

becoming more common on some routes, such as those with accident black spots.

I. Recurrent congestion: This is mostly caused by an excessive number of vehicles
attempting to use the road simultaneously. They typically occur during weekday
morning and afternoon peak hours, when the majority of people leave for work and
return home at roughly the same time. Peak times in big cities can be found between
3:30 and 7:00 p.m. and 7:00 to 9:30 a.m. In smaller cities, the peaks could last for just
one or two hours. The increasing recurring congestion that happens during off-peak
times—that is, on weekends and other non-peak hours—is worth mentioning. This is
mostly due to the off-peak travel industry's explosive growth (off-peak travel is rising
faster than peak-period travel in some locations).

II. Non-recurrent congestion: is another major factor contributing to traffic congestion
and it’s associated with unpredictable or single events, such as work zones, truck
spills, accidents, strange or disruptive driving behaviours, infrequent facility
maintenance activities (e.g., seasonal street cleaners), inclement weather, and special
occasions. It is more challenging to anticipate and manage non-recurrent congestion

due to its erratic character.

According to Transport Canada, the effects of non-recurrent congestion are severe since the
public, the industries that produce goods, and the economy as a whole depend heavily on the
consistency and predictability of travel times. Travel time variability creates expensive
uncertainty for commuters and goods haulers in particular who have set delivery deadlines to
meet. For the general public, low fluctuation in journey times can be even more significant

than trip duration.

2.1.4 Congestion Indicator
Knowing precisely how much and under what operational conditions a particular facility can
accommodate is one of the most important requirements in traffic engineering. It is crucial to
identify or have indicators of the presence of congestion in the system because, in contrast to
other traffic flow metrics, congestion is a relative measure based on feedback from road users
about how the transportation system is operating at a particular moment in time. In the case
of a multilane roadway, for instance. It has unique qualities of its own. A multilane roadway

can be identified by three performance indicators, according to HCM:



o Density in terms of passenger cars per kilometer per lane

e Speed in terms of mean passenger car speed and

e Volume-to-capacity ratio.
The highway's ability to handle traffic flow is demonstrated by each of these metrics. Above
all, when a vehicle travels at a slower speed while a queue forms and the average travel time
increases, this is a common indicator of the presence of congestion. Compared to traffic
volume counts, which are now the foundation for the majority of congestion estimating

techniques, these two are more labor-intensive to measure.

2.1.5 Causes of Congestion
Numerous factors can cause traffic congestion, including having too many cars for a given
route or crossroads, as well as lane-switching and car-following behaviors that change the
capacity of the road on the fly. They are also inextricably linked to other indirect factors,
such as patterns of employment and land use, income levels, car ownership trends,
investment in infrastructure, and regional economic dynamics, to name a few. However, we
can distinguish between two primary and broadly categorical types of causal elements:
macro-level factors associated with the overall demand for road use and micro-level factors,
such those pertaining to traffic "on the road." in this instance, congestion on the road at both

the macro and "micro" levels is "triggered."

2.1.6 Impacts of Congestion
The most obvious effect of traffic congestion on roads is longer travel times. It's not the only
expense, though. Both concrete and intangible expenses are incurred by congestion for both
our society and individual drivers. For instance, poor mobility has a negative impact on the
business sector in addition to wasting time when individuals are stuck in traffic. The business
sector has to pay more for inventory and logistics when products or services are not delivered
on schedule. When a road fills up, every extra car causes more total delay for other users than
it can handle, leading to economically unsustainable traffic numbers. In addition to
lengthening travel times and decreasing productivity, congestion also tends to raise fuel
consumption, pollution emissions, driver stress, and a lower quality of life.
Queuing, slower moving traffic, and longer travel times are all effects of congestion that have
an adverse effect on the economy and the people who live in urban areas.
The European Conference of Ministers claims that in addition to its direct effects, traffic
congestion also has a number of indirect ones, including harm to the environment and natural

resources, stress, safety, and quality of life, as well as harm to people who use non-vehicular
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road space, like sidewalks and road frontage properties. It is crucial that decision-makers
give careful consideration to assessment methods that include a review of these effects as
well as broader considerations like the ideal urban environment. This study assesses traffic,
traffic costs, and traffic's impact on different transportation modes. The expenses associated

with traffic congestion have drawn more attention lately.

2.1.7 Parking System
When there is a need for parking, a parking system is crucial. These days, automatic parking
systems come in a variety of forms. Their goal is to create a system that works well for
managing cars as they enter and exit parking lots.
Parking policies, especially those that allow for on-street parking, affect how urban property
is used and add to traffic. As a result of on-street parking, the capacity of the road has
decreased. First, the flow of traffic around on-street parking restricts the width of the
highway. As a result, vehicles are forced to travel the clogged path, which slows down traffic
as a whole.
In addition to decreasing road capacity and traffic flow speed, this also jeopardizes road user
safety (Biswas et al., 2017). Second, frequent parking and unparking procedures cause traffic
bottlenecks on crowded city streets, resulting in difficult circumstances (Biswas et al., 2017).
It is anticipated that unless parking laws are changed, on-street parking problems would grow
more prevalent worldwide (Chiguma, 2007). The inability to see the side of the road ahead
and the challenge for vehicles to recognize an approaching pedestrian crossing the road are
two problems associated with n-street parking.
This parking-related issue in developing countries will become even more problematic if
rules are not changed (Pedrah, 2014; Chiguma, 2007; Bulacancial A, Dizon F, Garcia MW,
et al., 2013). Parking is another understudied problem in transportation, despite the fact that
"automobiles spend over 95% of their time "parked" (Ison S, Rye T, 2006) every day in three
unique parking places on average (Cullinane B, Smith D, Green P, 2004). Lawmakers find it
difficult to take into account some alternative parking strategies in the absence of sufficient

guidelines and research data.

Finding a suitable vehicle parking option is crucial due to the growing automotive population
in urban areas. Traditional parking solutions are no longer practicable due to their high area
needs and the requirement for a wide space to meet parking requirements. Parking solutions

need to be as space-efficient as feasible while yet accommodating the largest number of
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vehicles, given the exponential rise in land costs in cities. The average traveler in a large city

spends 10 to 15% of their time looking for a parking spot. (Shah et al., n.d.)

For the parking system to work, a working mechanism is needed. Furthermore, in order to
notify the user of the availability of a free parking space, a sensor system is required. When
developing this system, human and vehicle safety must be taken into account.
The two main teething problems with on-street parking are congestion and interruption of
traffic movement. Generally speaking, there are significant effects on the flow of traffic
speed, which cause unfavorable delays. This has an impact on the street's ideal or practical
capacity (Boro et al., 2015).

Parking lot
The parking lot is the area of a building complex that a user sees first and last. It serves as the
entrance for all clients, guests, and staff. Because they provide automobile owners with a
location to leave their vehicles while they go about their daily business, parking lots are vital
to the urban environment. These structures, which could be built garages, basements, or
surface lots, are essential components of our transportation system.

Parking in Basements
The Basement Parking space type refers to parking located below ground floor system within
an occupied building. This design incorporates elements into the parking entrance, providing
a safe and pleasing appearance. (Parking Facilities | WBDG - Whole Building Design Guide,
n.d.)

Space Attributes
All parking structures, whether basement, structural, or surface, must allow cars and guests to
get to and from their vehicles in a safe and effective manner. As a result, care should be taken
to ensure that drivers have the best sight possible at all intersections on the road.

e Visibility: Ensuring maximum driver visibility at turning points along the roadway is
crucial.

e Accessible Parking Spaces: Every parking structure connected to the building needs to
have them. Vans should be able to park in at least one out of every six accessible
places. These areas ought to be spread out among easily accessible entrances and
situated along the most direct path to those entrances.

e Finishes: In order to comply with accessibility standards, slip-resistant finishes are

necessary.
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e Signage: In front of parking spaces, the global symbol of accessibility must be erected
at least five feet above the ground. Van-accessible locations must be clearly marked.
e Aesthetics: Aesthetics influence how people view the building as a whole as well as its
residents. Parking garages must to be aesthetically pleasant and simple to find.
Design Considerations
* Vehicle Weight: Take into account the weight of any cars that will be kept in the
basement.
* Ceiling Height: Make sure there is enough ceiling height to allow cars to park
comfortably.

+ Slope of Land: The basement parking area's layout are influenced by the land's slope.

2.1.8 Parking Facilities

Parking facilities can be divided into public parking and private parking.
Public Parking:

v' Everyone in the public is able to drive to and park in public parking, which is overseen

by local government bodies.

v" These parking spaces are typically located in public areas such as streets, municipal lots,
and designated parking zones.
v’ Public parking serves a wide range of users, including residents, visitors, and

commuters.

Private Parking:
v’ Private parking is owned by a private entity (such as businesses, residential complexes,
or institutions).
v' It may be available for use by the public or restricted to specific groups:
Customers: Some private parking areas are exclusively for customers of a particular

establishment (e.g shopping malls, restaurants, or theaters).
Employees: Many businesses provide private parking for their employees.

Residents: buildings often have private parking spaces reserved for residents.

v' Private parking can offer additional amenities, security, and convenience but is subject
to the rules set by the owner or management.

v" Buildings with parking facilities are form of private parking elements.
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2.1.9 Types of Parking
Due to the increase in number of vehicles, the necessity to park them nearby has become
a challenge. An appropriate parking solution depends on factors like:
e Type of building project
¢ Site planning and dimensions
e Land value
e Vehicle types
Parking may take different forms (Sreyoshi Dhali,2024)
2.1.9.1 Underground parking
This is built as a basement or hidden room completely below ground. By creating more room
and removing cars from view from the roadway, it permits more active land utilization.
Benefits
Space Optimization: By locating parking underground, valuable surface land is freed up
for other uses such as parks, plazas, or commercial spaces.
Aesthetics: Concealing vehicles below ground reduces visual clutter and enhances the
overall appearance of the area.
Security: Underground parking provides better security against theft, vandalism, and
weather conditions.
Noise Reduction: Vehicles are shielded from street noise, contributing to a quieter
environment.
Challenges
Cost: Constructing and maintaining underground parking can be expensive due to
excavation, ventilation, and lighting requirements.
Drainage and Ventilation: Proper drainage and ventilation systems are essential to
prevent water accumulation and air quality issues.
Accessibility: Ensuring convenient access and egress for vehicles and pedestrians is
crucial.
In summary, underground parking optimizes land use, enhances aesthetics, and provides
secure storage for vehicles, making it a practical choice for urban environments with limited

space.
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2.1.9.2 Semi-basement Parking
Semi-basement parking is constructed as a partially covered area or as a semi-basement that
is partially below ground level. It requires less excavation, waterproofing, and substructure
than underground parking.
Benefits:
Space Utilization: By partially locating parking below ground, valuable surface land
remains available for other purposes.
Privacy: Residential and office buildings benefit from increased privacy, as the parking area
is not fully visible from the street.
Site Challenges: Semi-basement parking helps address site-related issues, such as dealing
with a higher water table.
Challenges:
Accessibility: While it grants privacy, commercial or retail buildings must find solutions to
address accessibility challenges.
Design Integration: Designers often incorporate grilles or landscaping into the building
facade where the semi-basement portion appears above ground level.
2.1.9.3 Undercroft Parking
Undercroft parking refers to utilizing the space below any building situated on a site with
inclined topography.
Benefits:
Space Optimization: By utilizing the undercroft, valuable land space is preserved for other
purposes.
Aesthetics: Concealing parking below ground maintains a cleaner streetscape.
Privacy: Residents and visitors enjoy privacy, as the parking area is not immediately visible
from the street.
Challenges:
Accessibility: Ensuring convenient access for vehicles and pedestrians remains crucial.
Integration with Building Design: Harmonizing undercroft parking with the overall
building design is essential.
2.1.9.4 Ground Floor Parking
Ground floor parking refers to parking spaces located directly on the ground level of a

building or property.
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Benefits:
Simplicity and Cost-Effectiveness: Ground floor parking is straightforward to implement
and maintain. It avoids the need for expensive underground structures.
Ease of Access: Vehicles can directly enter and exit without ramps or elevators.
Challenges:
Aesthetics: Ground-level parking can result in dull and unattractive facades when
visible from the street.
Vehicle Dominance: Large parking areas can dominate the visual landscape, detracting
from the overall appeal.
In summary, while ground floor parking offers practicality, thoughtful design interventions

are crucial to balance functionality with aesthetics and urban vitality.

2.1.9.5 Surface Floor Parking
These parking arrangements are constructed over an open space without the use of any
ground-level enclosed structures. Since it preserves the natural order alongside the
constructed environment, it is favored in suburban regions.
Benefits

Cost-Effectiveness: Surface parking tends to be less expensive than above-ground or

underground parking structures. It avoids the need for extensive foundations and structural

systems.

Energy Reduction: Surface parking can lower energy consumption by producing

renewable energy when it is planned with sustainability in mind.

Improved Air and Water Quality: By reducing pollutants, surface parking that is properly

designed can help to improve the quality of the air and water.

Traffic Alleviation: Well-organized surface parking layouts help alleviate traffic

congestion by efficiently accommodating vehicles.

Challenges

Visual Impact: Large surface parking lots can dominate the landscape, leading to dull and

vehicle-dominant facades.

Environmental Impact: If not managed sustainably, surface parking lots can pollute

water, contribute to urban heat islands, and disrupt natural landscapes.

Aesthetics: Without thoughtful design, surface parking may lack visual appeal and

negatively impact the overall environment.

Accessibility: Ensuring convenient access for both vehicles and pedestrians is essential.

16



In summary, surface floor parking offers practicality and cost-effectiveness, but integrating it

harmoniously with the environment and community requires thoughtful planning and design.

2.1.9.6 Above-Ground Parking
Above-ground parking refers to parking facilities constructed on an elevated platform
without any direct connection to the ground level. Because underground parking isn't always
an option, above-ground parking is more practical and affordable.
Benefits
Cost-Effectiveness: Since it doesn't require a lot of excavation, it is less expensive to build
than underground parking.
Construction Ease: The procedure moves more quickly and causes less disturbance to the
neighborhood.
Accessibility: Without ramps or elevators, vehicles can be reached more readily.
Problems.
Challenges
Rising Costs: Building above-ground parking has become more expensive as accessible real
estate becomes scarce.
Aesthetic Impact: Because they can dominate the surrounding landscape, large above-

ground constructions may need special design solutions to fit in.

2.1.9.7 Multi-story Parking
Multi-storied parking facilities are vertical structures that accommodate parking at multiple
levels. Unlike above-ground parking, these facilities are dedicated entirely to parking and are
often housed within large buildings.
Benefits
Space Utilization: Multi-storied parking structures optimize land use by accommodating
multiple levels of parking within a compact footprint.
Cost-Efficiency: Compared to underground or semi-basement parking, multi-storied
options are more economical in terms of construction and maintenance.
Retail and Commercial Synergy: Ground-level retail spaces near multi-storied parking
attract longer customer dwell times and enhance the overall urban experience.
Challenges:
Design Complexity: Creating efficient layouts, ramps, and access points across multiple

levels requires thoughtful planning.
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Visual Integration: Balancing aesthetics with functionality is crucial to avoid creating
monolithic structures that dominate the streetscape.
Environmental Impact: Proper ventilation, lighting, and greenery must be considered to
mitigate environmental effects.
In summary, multi-storied parking offers space efficiency and adaptability, but successful
implementation requires innovative design and consideration of evolving transportation

trends.

2.1.9.8 Multi-story Sleeved Parking
These parking spaces are likewise constructed within a massive structure that has several
floors designated for parking. On its external face, office, retail, or residential apartments,
however, improve the building.
Benefits:
Space optimization: makes effective use of vertical space to fit a large number of parking
spots into a small area.
Aesthetic Integration: By hiding parking spots behind more aesthetically pleasing uses,
including shop or residential facades, metropolitan areas are made more visually
appealing.
Environmental Benefits: It can help with air purification and urban cooling when it is
designed with green features.
Challenges:
Complex Design: To guarantee structural integrity and functional design for various
functions, meticulous architectural planning is necessary.
Higher Construction Costs: The intricacy of combining several spaces may result in
extra expenses.
2.1.9.9 Mechanized Parking
As the name suggests, mechanized parking uses automation technology to park vehicles
more efficiently. Mechanized parking is a system that utilizes automation technology to
optimize the way vehicles are parked.
Benefits:
Space Efficiency: Mechanized parking optimizes land use, especially in dense urban areas.
Reduced Footprint: Vertical systems require less ground area compared to traditional
parking lots.

Enhanced Security: Vehicles are protected from weather, theft, and vandalism.
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Challenges:

Initial Investment: Implementing mechanized parking involves higher upfront costs

due to specialized equipment.

Maintenance Complexity: Regular maintenance and technical support are essential for

smooth operation.

User Adaptation: Users need to be familiar with the automated process and follow

guidelines.

2.1.10 Addis Ababa city's strategic plan on the delivery of transportation

The population and economy of the city are expanding quickly. The city's private car
population is growing quickly, which exacerbates traffic jams, diminishes public space,
pollutes the air, and increases road deaths. Major investments and calculated choices will be
needed as the city gets more modern and motorized in order to maintain economic growth
and prevent the negative effects of private motorized mobility and traffic congestion.
According to the drafts that have been prepared by transport ministry of Addis Ababa city in

order to improve the traffic congestion and coordination of transport services in the city
Here are some of the strong and week sides that have been identified.

Strong sides that are being implemented

& New roads and transport infrastructures are being built and expanded.

& Improvement measures are being undertaken on places that are obstacles to traffic flow by
installing pedestrian crossing traffic lights in places where there is a lot of foot traffic and
problems for traffic flow.

& Inorder to reduce traffic congestion and accidents installation of traffic signals in areas
where traffic accidents and pedestrian movements are high;

« Investigating road safety and flow problems around schools and imposing travel
restrictions by installing traffic signs.

& Planning and participation of the mega project office in the development of parking spaces;

& The construction and expansion work of railways, depots, terminals, pedestrian and cycle

routes, loading and unloading and bus shelters are running away.

Weak sides that need measures
& Non-implementation of transport infrastructure in accordance with the strategic plan of the

structural plan;
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Failure to provide leadership that takes into account the current situation of the city by
having a joint plan with the relevant parties in the sector.

Non-standard and inadequate terminals, depots, parking, taxi loading and unloading areas
used to facilitate city transport services;

Non-motorized transport service lines are built in fragmented manner & are not accessible.

To facilitate the flow of traffic and ensure safety

2.1.11 Addis Ababa Parking Strategy
At a rate of 2.1% annually, Addis Ababa's population has been changing extremely quickly
(CSA, 2010). For instance, the Addis Ababa Transport Branch Office's 2003—2007 Strategic
Plan projects that, as of 2012 E.C., the city's population and human habitation will total 4.5
million. In all communities, transportation is an essential element of economic and social
development. The main form of transportation in Ethiopia is the road, which is infamously
unreliable and has a number of problems. Users' options for transportation are limited and
poor. Addis Ababa's transportation system's dependability is greatly impacted by a number of
elements, including organization, environment, infrastructure, technical state, and legislative
requirements.
The city's road network, roundabouts, intersections, terminals, and parking areas are basic
elements of traffic management, according to Addis Ababa's transport policy from 2011 E.C.
Nonetheless, a few of the previously listed aspects of road engineering significantly impact
the flow of traffic. Many parts of the city lack amenities, including parking lots, taxi stands,
and traffic-calming techniques.
There is a high concentration of motorized vehicles in Addis Ababa. Roughly 80% of all
automobiles in the nation are used in urban areas. Dane (n.d.) reports that there are now
202,123 registered automobiles in the capital city. By comparison, the growth from 2006
data, which was 158,252, is 27.27 percent. In 2003, there were 19 paid parking spaces on the
street; by 2008, there were 72. Registered parking operator's groups are in charge of
overseeing parking spots. The number of jobs associated with parking rose from 207 in 2003
to 1,244 in 2008.
According to the handbook, one of the main infrastructure problems is parking. But given the
observed nature of the issues listed in the document, there is an inadequate amount of off-
street parking and, on the other hand, an excessive amount of on-street parking. The

following are the primary parking-related concerns:
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1. Overutilization of Road Space: Parked vehicles occupy a significant portion of road
space, leading to congestion and inefficiency.
2. Lack of Off-Street Parking Facilities: The scarcity of designated off-street parking areas
exacerbates the problem.
3. Park-and-Ride Facilities: It is essential for sustainable transportation strategy to
promote the usage of park-and-ride facilities in combination with mass transit services.
It would be more accurate to characterize the problem as a market failure rather than just a
technical one when discussing the infrastructure study and optimization of car parking spaces

in Addis Ababa.
2.1.12 Causes of Parking Problems in Buildings

Parking issues in cities and urban areas are a sign of a mismatch between parking supply (the
number of spaces enough to accommodate the number of automobiles in need of parking)
and parking demand (the number of cars in need of parking spaces).

This gap is due to several reasons

1. Inadequate Parking Space Allocation: One of the main causes of parking issues is a lack
of parking spots inside buildings.

2. Badly Designed Parking Facilities: Ineffectively planned parking garages make the
problem worse. Parking can be difficult due to things like small lanes, sharp twists, and
poor signs.

3. Inadequate Planning During Construction: Shortages occur when parking requirements
are not properly planned for during the building design stage.

4. Mixed-Use Developments and Shared Parking: Structures that combine residential and
business uses frequently have shared parking areas.

5. Zoning Regulations and Minimum Parking Needs: New developments are frequently
subject to minimum parking requirements imposed by zoning rules.

6. Location and Accessibility: Buildings in crowded regions have trouble parking because
there isn't enough room.

7. High Demand and Seasonal Variations: Limited parking is available during peak
demand times (such as evenings and weekends).

8. [Illegal Vehicles and Parking Misuse: Unauthorized parking by visitors or non-staff
members may result in fewer spaces becoming available, and vehicles parked

improperly or without permits exacerbate the issue.
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9. Aging Structures and Retrofit Challenges: It's possible that older structures didn't have
enough parking planned when they were first built.
10. Economic Considerations and Cost-Effective Solutions: It's critical to strike a balance

between the project's economic feasibility and the expense of adding more parking.

2.1.13 Impacts of Parking Problem in buildings

Parking problems impair urban design. Buildings get farther apart and need more driving
when there are more off-street parking spaces available near to or beside each other, which
makes walking more difficult.
Furthermore, parking lots create multiple gaps in the facade of buildings, making it very
impossible to have aesthetically good, continuous street facades (Manville, M., 2014).
1. Causes Traffic Congestion:

Traffic congestion is a common issue when parking is insufficient and the drivers circling

around, searching for available spots, contribute to traffic jams.
2. Inconveniences Customers:

Customer convenience is crucial for successful businesses and Insufficient parking spaces

inconvenience visitors.
3. Ruins City’s Brand Image:

Disorganized, unprofessional, or unsafe parking lots reflect poorly on business and the

negative perceptions affect customer trust and loyalty.
4. Direct Costs to the Business:

Parking shortages have financial implications and businesses may lose customers due to

parking issues.

2.1.14 Parking Management

Sufficient accommodations have been made for higher-priority means of transportation, such
as walking, cycling, and public transportation, and on-street parking may be made available.
Market-based parking fees can help control demand in situations where on-street parking is
available. Strong parking enforcement systems are also required to guarantee that, once
constructed, walking and bicycling areas are kept up-to-date and clear of encroachments. In
the long run, controlling the usage of private motor vehicles and recovering street space for
sustainable modes are two benefits of rationalizing on-street parking. The current parking
rates, which range from ETB 1-6 per hour, are extremely cheap. Parking costs barely affect
the demand for parking at these low levels. The city doesn't have a formal system in place to

enforce parking regulations; thus, payment is done manually. In crowded business districts,
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parking on sidewalks and in double parking is typical. The use of priceless public space by

private automobiles is not adequately compensated for by the city. A parking management

plan for the city is presently being developed by the Traffic Management Agency (TMA). An
efficient service agreement with parking operators is essential for the successful deployment
of a parking management system.

The following components will be included in the new management system:

+ Hand-held devices used by enforcement officers to verify that vehicles have paid the
required parking costs and by field executives to administer parking payments. When
there is a default, the devices will be used to impose fines.

+ The interaction between field executives, system managers, and the city administration
will be provided via management software.

+ Customer service centers, a phone hotline, and a mobile app to provide real-time
information on parking availability and customer service.

+ On-street signage, which consists of static signs outlining the parking regulations on each
stretch of road as well as dynamic message boards informing drivers about the available
capacity in surrounding parking facilities.

Enforcement can be improved by IT-based monitoring of enforcement agents by giving the
government regular updates on the quantity of vehicles checked, the status of payments, and
the number of enforcement events. A GPS-based system will be used to track each attendant
individually, with minimal requirements for the quantity of vehicles to be inspected per hour.

The penalties for parking in no-parking zones should be raised in order to significantly alter

parking behavior. In addition, physical actions are required to support enforcement efforts.
Bollards and other physical barriers are especially necessary to keep automobiles off bike
routes and walkways. Bicycle parking can take the place of car parking in commercial areas.
Management of on-street parking can support initiatives to control the total amount of
available parking. Parking restrictions and management, particularly in developing areas that
are easily accessible by other forms of transportation, can encourage more environmentally
friendly decisions and free up space for more beneficial uses. Development control
regulations should remove the minimum off-street parking requirements and add parking
maximums for places along significant public transportation corridors.

2.1.15 Elements of Car parking buildings in Addis Ababa
The following crucial components need to be examined during the building permit provision

process for a structure that houses parking.
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Separate Entrance and Exit Accesses:

+ Ensuring separate access helps streamline traffic flow and prevents congestion during
entry and exit.

+ [t is essential to have distinct entrance and exit accesses for a parking building.
However, if separate access is not feasible, the minimum width of the combined
entrance and exit should be at least 5 meters.

Waiting Space at the Entrance and Exit:

+ The entrance or exit of the parking building should include a designated waiting space
for 2-3 cars. This waiting area serves two purposes:

e Before Entering the Parking Building: Drivers can pause and organize themselves
before proceeding into the parking facility.
e Before Reaching the Main Street: After leaving the parking building, drivers can

wait briefly before merging onto the main street.

2.2 Review of Empirical studies

2.2.1 The parking Industry
The results of other relevant empirical studies will be presented in this section of the
literature review. This section aims to review the contributions made by other researchers
regarding the construction of parking facilities as a traffic-jam-reduction strategy even
though much haven’t been said.
Inadequate Parking Infrastructure increases the search for traffic as drivers look for available
spaces. One potential solution to this issue is to enhance parking accessibility by either
building new facilities or making better use of those that already exist. Improved information
systems can more effectively direct drivers to open spots; examples of these systems are real-
time parking availability apps. Dynamic pricing and other policies that promote parking
turnover can also help reduce traffic. In the end, combining these tactics can greatly shorten
the amount of time drivers spend looking for parking while also enhancing traffic flow.
(Olorunnimbe, Giwa, Osifodurin,2021)
Parking spots can significantly affect local businesses' bottom lines and property values,
according to studies. Parking that is both convenient and plentiful can draw in more
consumers, increasing revenue and profitability for surrounding businesses. On the other
hand, a scarcity of parking spaces could discourage prospective clients, which would hurt
regional business. Additionally, because adequate parking improves accessibility and

convenience, property values are typically higher in these types of locations. For this reason,
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parking facility strategy is essential to both urban vitality and economic development. (Jun
Guo, Hongzhi Guan, Yan Han, and Yunqgiang Xue,2023)

Parking that is both convenient and plentiful can draw in more consumers, increasing
revenue and profitability for surrounding businesses. On the other hand, a scarcity of parking
spaces could discourage prospective clients, which would hurt regional business.
Additionally, because adequate parking improves accessibility and convenience, property
values are typically higher in these types of locations. For this reason, parking facility
strategy is essential to both urban vitality and economic development. (Zheng, Zeng &
Zhang, 2023)

Research has shown that on-street parking can seriously reduce road capacity and cause
major delays, especially during peak hours, especially when it is not properly controlled or
designed. Traffic safety can be jeopardized by inappropriate parking, which can cause a stop-

start situation in the flow of traffic. (Saad Yousif and Purnawan).

2.2.2 Different Articles on parking and traffic congestions
The following articles has been studied extensively. Here are some key findings related to

parking systems, parking problems, road capacity and effective management of parking

facilities:
Table 1 Different Articles Reviewed
Name of the Title of the article Studies Final Output of the study
Researcher Methods
Hua Sha, How can on-street parking | The study Cities can greatly increase
Rajae Haouari | regulations affect traffic, | utilized a mobility, lower emissions, and
, Mohit safety, traffic improve safety by swapping
Kumar Singh | and the environment network out on-street parking with
, Evita in a cooperative, model that | more effective traffic control
Papazikou, connected, and automated | had been methods.
Mohammed era? calibrated
Quddus , and
Amna validated
Chaudhry , using
Pete Thomas AIMSUN
and Andrew Next micro
Morris simulation.
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SOFIA SEID | Problems associated with | using the placement of schools,
AMEDE on street parking lots in questionnai | retail centers, and other
Addis Ababa res and locations; the insufficiency of
interview parking spaces; the absence of
alternate routes; the growth in
the number of automobiles
and pedestrians; and the
disparity between the quantity
of cars and roadways, which
results in on-street.
Wengel Yilma | Characteristics and effects | Using field | Road capacity is impacted by
of on-street parking in survey lane width reduction in traffic
Addis-Ababa a case study lanes and vehicle maneuvering
on marked box parking when parking on neighboring
facilities in N/silk sub-city lanes.
Semen Modeling the economic Using The results show that the
Bekele Gunjo | cost of congestion in observation | length of the road section, the
Addis Ababa City, number of lanes, the volume
Ethiopia of traffic, and the income level
of the respondents all affect
the economic implications of
congestion. The study also
showed that 74%, 6%, and
20% of the overall cost of
congestion can be attributed to
travel, vehicle operation, and
unreliability, respectively.
Hossam El- Car parking problem in Reviewing | Effective management of
Din L. S. urban areas, the trends parking facilities,
Ahmed, Ph.D | causes and solutions encompassing sharing,

pricing, parking regulations,
and enhancing enforcement,

can lead to a rise in efficiency.
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2.2.3 Summary and Gap of Literatures
The major findings of the article’s reviewed are summarized as the follows: -

e On-street parking and traffic congestion are caused by a lack of parking spots and
alternate routes.

e Lane width reduction due to parked cars affects road capacity.

e The economic effects of traffic congestion differ according to the length, volume, and
income levels of the road.

e Sharing, charging, enforcing, and regulating parking lots all contribute to efficient
parking management.

As far as in study investigation, the articles haven’t considered the following areas: -

e The studies don’t give insights on how to optimize parking areas specially within
buildings.

e The articles haven’t considered parking facilities with in buildings.

To summarize the impact of constructing parking facilities on traffic congestion in selected
areas of Addis Ababa have been investigated. However, the specific consideration of

building-associated parking facilities, which is our primary focus, has not been addressed.”

2.3 Conceptual framework
A conceptual framework for the effect of building parking facilities on traffic congestion was
established based on a survey of the literature. It’s prepared to illustrate how characteristics

of parking facilities influence driver behavior in choosing parking types, which in turn affects

traffic congestion and it’s illustrated below.

Space Availability on building

B Building Parking

MY (On street Parking

Drivers’

Capacity of Buildings behavior

Accessibility of the Building

Traffic

congestion

Figure 2.2 Research Conceptual Framework Source Self develop,2024
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CHAPTER THREE

Methodology Of the Study

The research process, the choice of the study area, sampling techniques and justification, and
the sources of data used in the study are all covered in this chapter, including how the study
was carried out with the methods and techniques applied in data collection and the reasons as
to why they are to be used according to the research aims and main objectives of the study.

The analytical methods that were employed to examine the study's data are also covered.

3.1 Selection of the Study Area

Ethiopia's capital, Addis Ababa, serves as the nation's geographic, political, social, and
economic hub. There are bases for the African Union, the Economic Commission for Africa,
the Council of the Oriental Orthodox Churches, and many more international organizations.
Addis Ababa covers an area of 540 km? (54000 hectares) and is located at an average
elevation of 2500 meters above mean sea level. Addis Ababa has been manifesting

to be a fast-growing city in recent decades and contributes about 40% to the national GDP.

Currently, there are 120 Woredas and 11 sub-cities that make up Addis Ababa's

administration.

The parameters below are used to select the locations

1. High Commercial Activity

High Commercial Activity is a critical parameter for selecting research locations. This is
due to the fact that places with a high volume of commercial activity draw more cars
from customers and business owners, which raises the need for parking. An overflow of
cars onto the street causes inadequate parking facilities, which exacerbates traffic
congestion. Consequently, researching high-traffic areas can yield important information
about how well-suited the present parking infrastructure is to the demands of a bustling
business district and what can be done to ease traffic. Locations where high commercial

activities are widely seen were selected for the study.

2. Prevalence of On-Street Parking
The researcher identified areas with significant traffic congestion and a high prevalence
of on-street parking in order to determine the best study locations. In order to fully
comprehend the problem, on-street parking was investigated in Addis Ababa's high

transportation challenge areas, evaluating parking availability, and the traffic flow. With
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their heavy traffic and plenty of on-street parking, the study locations chosen were

guaranteed to be representative of Addis Ababa's overall parking and traffic dynamics.

In the end, Mexico, Megenagna, and Merkato were selected as those areas exemplify the
challenges faced by Addis Ababa in terms of traffic flow and parking management. The study
aims to understand how improved parking facilities within buildings could alleviate city-

wide congestion.

Figure 3.1 On Street Parking and traffic congestion in the selected locations
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3.1.1 Characteristics of Each Locations

The selected locations are Merkato, which is located in Nifas Silk City; Mexico, located in

Kirkos City; and Megenagna, located in Yeka City.

Merkato: The Hub of Commerce

Is a vibrant market center in the Nifas Silk sub-city. Cars take cover along the curbs
from the vivid bustle of vendors and customers. Parking on the street is commonplace,
leaving tire stains on the facade of everyday existence.

Parking Facility Gap: Unfortunately, both citizens and visitors to Merkato have
difficulties due to the lack of authorized parking spots inside the city's boundaries.
Mexico: The Crossroads of History and Traffic.

A place where ancient architecture and contemporary buzz coexist is cradled in Kirkos
Subcity. On-street parking timelessly connects mobility and history.

Megenagna: A Place of Community Guidance

Is an intersection of residences and commerce and is protected by Yeka Sub-city.
Here, parked automobiles are accommodated on small roads that quietly reflect the

competition for space.

The resolution of this difficulty is necessary to ensure more effective transportation

movements across Addis Ababa and to improve urban mobility. By adding more parking

places and utilizing the ones that are already there, the city can lower traffic and enhance the

quality of life for its residents.

Study Area Location Map

Addis Ababa City Africa

e
Addis Ketema ‘ e _ ‘

\
. 0 2500 5000
Kolfe Keraniyo Kirkos 4 ; r
4 .". % - ia

Nifas Silk Lafto

1| Ethiopia

10,000
km

Akaki Kality

Figure 3.2 Addis Ababa city Map with the Sub-cities
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3.2 Research Approach and Research Design

This study utilizes Mixed method approach as it balances the limitations of using a single
method by combining qualitative and quantitative research. To provide both depth and
breadth of understanding, a concurrent mixed method design is specifically used, in which
qualitative and quantitative data are collected concurrently but analyzed separately (Leech &
Onwuegbuzie, 2009). With the qualitative data providing context for the numerical findings
and vice versa, this approach guarantees that thorough insights are gained and leads to a more

robust and nuanced understanding of the research topic.

A research design is a tool that serves as roadmap for carrying out the study’s research.

In this research, a cross-sectional study design has been employed as the researcher try to
collect the data from many individuals at a single point of time. Thus, it enabled qualitative
and quantitative data to be collected simultaneously. Because cross-sectional design focuses
on what happens or occurs now rather than drawing or following changes at a specific point
in time and comparing with the current situation, it is used (Creswell and Clark, 2007).

The study uses an all-encompassing strategy that incorporates both exploratory and
descriptive research methods to achieve its goals. The fundamental causes and connections
between parking facility within building and traffic congestion are examined using
exploratory approaches. Descriptive methods are then applied to systematically characterize

these factors and their impacts on traffic flow in specific areas of Addis Ababa.

3.3 Data Type and Source

The study employed both primary and the secondary data types. Building permit officials,
experts from the traffic management agency, drivers using roads of the selected locations,
and passengers(users) of the road are considered as the primary source of information.
While secondary data is collected from unpublished materials from traffic management
agency, documents from Addis Ababa Building construction permit. Besides different

literatures, journals and research papers related to the topic are considered for the study.

3.4 Data Gathering tools and their design
Different tools have been used for collecting information. Interview and questionnaires were
considered as tools for the primary data where secondary data were gathered from traffic

management agency and building permit officials.
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3.4.1 Designing the Questionnaire
A questionnaire is a type of research tool used to collect data from participants. It consists of
a list of questions along with additional prompts.
Three (3) sets of interviews were administered; the first was prepared for drivers using the
selected road; the second set of questionnaires was for passengers at the selected locations;
and the last set was prepared for building permit officials and traffic management higher
officers.
The questionnaire has three sections. The respondent's general information is covered in the
first portion; information concerning traffic-related problems in the city is the focus of the
second section; and the last section is about building parking facilities in the selected

locations of the city.

Both Likert scales and dichotomous forms of questions have been used for the research. The
questions were prepared in both English and Amharic versions, as all the respondents might
not be literate.
A total of 32 questions were prepared for the passengers, 39 questions for the drivers, and 35
questions for building permit technicians and traffic management higher officers.
The closed-end questions were prepared for a 5-point Likert scale of
1. Not at all significant, slightly significant, moderately significant, very significant, and
extremely Significant (Vagias, Wade M. ,2006)
2. Strongly disagree, disagree, neutral, agree, and strongly agree. (Vagias, Wade M. 2006
20006).

The questionnaire was prepared in two forms: manually and using Google Forms.

3.4.2 Designing the Interview
An efficient method for gaining a better sense of the interviewee's thoughts, feelings, or
points of view on the topic of discussion is the in-depth interview.
Apart from the previously mentioned significance of an in-depth interview, the interviewee
feels at ease responding to the questions because the discussion is one-on-one and there is no
room for a group mentality (Milena, 2007). For our research, six in-depth interview
questions were prepared, and one official head of a traffic agency was selected for the

research who has experience with parking usage and needs in the selected locations.
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3.5 Sampling Technique and Sample Size determination

Due to the nature of the research and the intended outcome, both probability and non-
probability sampling were used. Type of non-probability sampling known as Expert
sampling was utilized for interviewing the head of the traffic Agency as the respondent is
selected based on the expertise required for the study and as three questionnaires are prepared
for the distinct groups (drivers, passengers and experts of building and traffic agency) and as
the targets within these groups are selected randomly the researcher employed stratified
random sampling. In this thesis, the researcher tried to have users from the selected locations.
Before determining the sample frame, an observation was made to estimate the total number
of users in the selected locations. Due to challenges in estimating the exact population size,
the researcher opted to sample from each selected location, distributing questionnaires across
all chosen sites. Out of the 200-questionnaire distributed 166 responses were obtained. This
sample comprised 69 passengers, 56 drivers, and 41 individuals in roles related to traffic

management and building regulation, including higher officers and permit officials.

3.6 Data validity and reliability

Concepts like validity and reliability are used to assess the caliber of a research. These ideas
are suitable for presenting an amazing research scenario. Validity is the representation of the
findings' honesty, whereas reliability is the stability of the findings. (Altheide & Johnson,
1994).

Validity and reliability increase transparency and lessen the chance of introducing researcher
bias in qualitative research (Singh, 2014). According to Saunders et al. (2009), a thorough
reliability and validity review of secondary data must include an examination of the data
gathering methods. These provide an effective means of evaluating results from
psychometric instruments (such as symptom scales, questionnaires, education tests, and
observer assessments) in clinical practice, research, education, and administration [Cook &
Beckman, 2006]. According to Tavakol and Dennick (2011), these concepts are essential to

modern research since they increase the accuracy of project appraisal and assessment.

3.7 Ethical consideration

Ethical considerations have been made in order to preserve the data's validity. Before
beginning the actual data gathering process, all respondents were informed of the study's
goals. They were also told that data providers' concerns, integrity, anonymity, consents, and

other human aspects would be kept private and not shared with outside parties.
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The responders were shown a letter from the institution requesting their cooperation in order
to increase their sense of confidence. They felt free to share their opinions and knowledge

about the subject in this way when responding to the questionnaires.

3.8 Data Analysis

Depending on the type of data used, quantitative data analysis approaches have been used to
analyze and interpret primary data from the questionnaire (chosen respondents) in the
targeted sector, and qualitative methodologies have been used to interpret the interview and
the secondary data’s that have been collected from traffic management agency and Addis
Ababa building permit bureau. The study used descriptive statistical analysis approaches to
examine the data collected from the questionnaires. After the data was imported into Excel, it
was assessed, exported and examined using SPSS version 27. An evaluation of the existing
building parking facilities and traffic management practices was undertaken. These
techniques made it easier to report on and assess the practices in this industry. A description
of the research findings would be the best evaluation of the real conditions in the sector,
which is why the descriptive analysis is necessary to give a better report on what is being

done inside the study area.
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CHAPTER FOUR

Data Presentation, Interpretation and Analysis
4.1 Introduction

This chapter presents and evaluates the issues related to on-building parking facilities and the
congestions encountered in the chosen locations and the data gathered using various data
gathering techniques and instruments. The manner in which the data and response questions
were presented aligned with the corresponding study topics. In light of it, the responses are

presented as follows.

4.2 Analysing Secondary data collected from concerned bodies

4.2.1 Data collected from Addis Ababa City Building Permit and Control Authority
Addis Ababa city building permit and control is an organization that gives permission for the
construction of buildings that have above seven (7) stories. This organization ensures
compliance with urban development regulations. Data was collected from the organization
inorder to check whether the buildings given permit from the authority have the required
basement facility or not.
As recent data were not available a three (3) year data that is from 2008-2010E.C have been
collected from Addis Ababa City Administration Construction Permit and here is the result.

Table 2 Number of buildings given permit from 2008-2010

Addis Ketema S/City
Kirkos S/City 125 127 93
Yeka S/City 55 06 66

No of Buildings given permit
150

100

50

, mi II

Addis Ketema Kirkos Yeka

m 2008 m 2009 m 2010
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Table 3 Number of buildings with basements from 2008-2010 in the selected S/Cities

Addis Ketema S/City
Kirkos S/City 121 124 80
Yeka S/City 48 62 61

No of Buildings given permit having Basements
140

120

100

80
60
4
o | |

Addis Ketema Kirkos Yeka

o

o

o

W 2008 m2009 m2010

Table 4 Number of buildings with-out basements from 2008-2010 in the selected S/Cities

Addis Ketema S/City
Kirkos S/City 4 3 13
Yeka S/City 7 4 5
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No of Buildings given permit with out Basements

14
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10

Addis Ketema Kirkos Yeka
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m 2008 m 2009 m 2010

From the above tables and figures we can say that majority of the buildings that have
been given permission for constructing the buildings in the selected sub-cities have a

basement facility.

Buildings with Basement in %

100%

95%
90%
80%

2008 2009 2010

B Addis Ketema S/city M Kirkos S/city M Yeka S/city

Analyzing the chart, it becomes evident that a substantial majority over 85% of the
buildings granted permits are equipped with basement facilities. This finding
underscores the significance of basement spaces in the context of building construction
and urban planning. These basements serve various purposes, such as storage, parking,

utility rooms, or additional living areas.
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Parking requirement for individual buildings

Building parking requirement can vary based on the buildings use, size and location.

Generally, planners use different methodologies to determine these requirements.

The table below shows the space requirement that’s followed by the building permit officials.

Table 5 Parking space requirement for building

Building Type

Parking Requirement

Rental apartment (flats) and condominium housing

1 car parking space /5 flat

Offices

1 car parking space /150 m* floor space

Supermarkets, department stores, shops, etc.

1 car parking space /150 m* floor space

Primary and secondary schools

1 car parking space /2 classrooms

Uniwversities

1 car parking space /5 lecturers

Hospitals

1 car parking space /5 beds

Museums and libraries

1 car parking space /150 m” floor space

Hotels and motels

1 car parking space /5 beds

Theatres and Cinemas

1 car parking space /10 seats

Stadium

1 car parking space /10 seats

Restaurants, bars, cafes, pastries, etc.

1 car parking space /150 m- floor space

The information in the table above illustrates the current parking regulations, which stipulate

that there must be one parking space for every five rental apartments and one space for every

150 square meters of building area. This criterion implies that there aren't enough parking

spaces to accommodate the demand. It is essential to reevaluate and modify the zoning laws

in order to alleviate this deficiency. Setting maximum parking limits could be a wise move to

guarantee that there is enough parking available.

4.2.2 Data collected from Addis Ababa Traffic Management Agency

Addis Ababa, as a rapidly growing metropolis, faces the dual challenge of urbanization and

traffic congestion. To address this, the city’s traffic management authorities have been

actively conducting inspections on existing buildings to ensure they align with their

permitted use.

Purpose of Inspections

The primary objective of these inspections is to verify that buildings are being used in

accordance with their intended purpose. This involves assessing whether the actual use

matches the zoning regulations and permits granted during construction.
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By enforcing compliance, the city aims to enhance safety, optimize land utilization, and
maintain the overall urban fabric.
Here below are the results from the inspections undertaken by the bureau

Table 6 Addis Ketema Inspection results

Parking under the building of the Directorate of Road Traffic Infrastructure and Management Office inspection statement
from Addis Ketema 5/City.

Partial service
Building information A discovery made during the inspection
Number of Number of Chaneed
No The name of the building SICity vehicles from | vehicles they can unnﬁw Service used Explanation
Building permit | accommodate gl

1 Addis Ketema S/City 56 2 4 Dormitory, office
2 3 Blocks Addis Ketema /City 76 73 3 Guard house FTLdfthe permspn °

use all three buildings
] Addis Ketema 5/City % 86 b Power Box
4 Building A Addis Ketema /City 75 i 2 Tanker storage It shows 75 on the plan
5 Building B Addis Ketema §/City B4 §2 2 Store

Store, storage for
b Building C Addis Ketema 5/City 100 86 14 | generator, transformer,
tlothes changer

The fact that the two

1 Building D Addis Ketema §/City 200 185 15 For shops basgmems are fly
operational has improved

the local traffic flow
§ Building E Addis Ketema 5/City 56 40 7| Generator, water tank
0 Building F Addis Ketema 5/City 46 4 2 Water tanker

Upon analyzing the data presented in the table, a notable discrepancy emerges: the number of
vehicles specified in the building permit does not align with the current available parking
space. This divergence arises primarily due to a shift in the building’s purpose or partial
utilization of the designated parking area. Consequently, during the inspection, it becomes
evident that the parking facilities are not being fully utilized for their intended purpose.
Addressing this mismatch is crucial for optimizing urban infrastructure and ensuring efficient

use of available resources.
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Table 7 Kirkos S/city Inspection results

Parking under the building of the Directorate of Road Traffic Infrastructure and Management Office inspection statement

Partial service
Building information A discovery made during the inspection
Number of | Number of vehicles
The name of the . |vehicles from they can Changed . '
N building Subety Building | accommodate during | quantity Serice used Explantion
permit site visit

! Building A Kirkos 5/City 3 2 b Towarchouse | Six cars for another service / warchouse
we do not believe that the space is sutable for parking for fwo cars
only, given the height of the bulding, we would lke to suggest that

2 Building B Kirkos 5City b 2 4 Towarehouse  |the bulding permt be reconsidered.
Even if the qualification is renewed, the cerfificate f5 avalable af the

] Building C Kirkos §/City 18 10 § For office and cafe |ceniral branch
1t shows 7 cars and the space can hold only 5 cars. Cerfificate of
qualification has been given for 6 cars. There is no room fo add 2

4 Building D Kirkos 8/City ] 5 2 Forstorase  [cars.
The number of cars stated in the certificate of qualification 1s 4 cars,
but it is shown on the plan that it can hold § cars. We were there and
saw that the place can hold only 6 cars and 2 cars have besn

i Building E Kirkos 8/City 4 2 2 Garden converted into 2 garden.
Although the plan shows 71 cars, 19 parking spaces have been

b Building F Kirkos 8/City Iil 3 19 Forsforase  |convertad into storage, generators and waste sforage.

] Building G Kirkos §/City 12 123 4 Towarghouse | The parking lot iz not available to anvone other than the hotel user

§ Building H Kirkos 5/City 0 5 4 Forstorase  |The parking lot is incomvenient and various items are stored inside.

Completely changed the service
Building information A discovery made during the inspection
Number of | Number of vehicles
The name of the . |vehicles from they can Changed . .
No builing Subcity Buling | aeconmodate durig| quanity Service used Explanation
permit site visit
Building I Kirkos S/City 14 Nong 4 Forstorage  (The parking lot has been completely converted for storage

!

By changing the plan, the basement of the buding s completely
Buiding I Kirkos S/City 18 Nong b Cafe converted info a cafe, and they are using a place that is not convenient
) for cars on the sidz of the road.

The discrepancy between the number of vehicles specified in the building permits and the

actual available parking space has led to underutilization of parking facilities. Changes in the

buildings’ purpose—both partial and complete—have contributed to this mismatch.
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Specifically, out of the ten buildings inspected, two have undergone complete

transformations, while the remaining eight exhibit partial modifications

Table 8 Yeka S/city Inspection results

Parking under the building of the Directorate of Road Traffic Infrastructure and Management Office inspection statement from Yeka S/City.

Partial service
Building information A discovery made during the inspection
i | Number of vehicles they
i L ) Number of vehicles .| Changed ) )
No | The name of the huilding Subcity o | can accommodate during i Service used Explanation
’ from Building permit o quantity
site visit
The proposed plan and the sifuation on the
1 Buiding 4 Veka §City 46 46 Unknown ground are not the same, it lacks important
fraffic points
] Buiing B Yo SCity ) 3 | SR ot et s g ot
consiruction waste
] Buiding C Yeka SiCity 10 § 2 To warshouse The flooring is good
Basmmnet's car park has been completely
4 Building D Yeka §/City 4 n 18 Forstaffroom | repurposed. It was not possible to enter and
watch for emplovess and others
As the basement plan was nof provided, it was
] Buiding E Veka §City 10 10 Unknown | not possible to confirm whether or not there s 2
utiify servic
§ Building F Yeka §/City IA) 2 4 Foroffce ad [t fulflls important signs and is providing service
: warehouse
: Buling G Tia§ Ciy 1 1 ¢ Gfﬁijd“ff T il nporant signs and s prvidng sevice
The plan shows thres basements with four
! Building H Veka S/City IAl 2 4 |For warehouse rooms pung spa_ces fo; sotage. Te ooms e
Deen made by reducing some spacs on basement
threz.
9 Bulding I Veka §City 30 bl 0 s nﬂo:ﬂp;:;ﬂng 1 basement is not providing service
Under-buiding and above-ground vehicls parking
areas are approved by the plan and these areas
are Deing used for their intendzd purpose. They
10 Bulding T Yeka §/City were told to submit the plan as ons of the
basements is being vsed as a supermarkst and it
is mportant to check if this & approved by the
plan.

Analyzing the data from the table, it becomes evident that the building purposes of structures

equipped with parking facilities in Yeka Sub-City have undergone partial modifications
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during the inspection period. These changes are significant as they directly impact the overall

urban landscape and traffic dynamics.

From the data’s collected during our inspections, we can observe that a significant proportion

of the buildings equipped with parking facilities in the selected locations have experienced

alterations, both partial and complete, over time. These changes may be attributed to various
factors, such as urban development, maintenance, or evolving regulations.

1. Urban Development: As cities evolve, so do their infrastructure needs. Urban development
projects, zoning changes, and shifts in land use can lead to modifications in existing
buildings.

2. Maintenance and Upkeep: Regular maintenance, repairs, and renovations impact the
physical structure of buildings. Parking areas may be expanded, reconfigured, or even
relocated during maintenance cycles. Neglected facilities may deteriorate, rendering them

unusable for drivers.

3. Evolving Regulations: Building codes, safety standards, and environmental regulations
change over time. Compliance with these regulations often necessitates adjustments to
existing structures. Parking facilities may need upgrades to meet new accessibility

requirements or environmental guidelines.

In summary, while the presence of building parking facilities is essential, addressing factors
like accessibility, availability, and cost can encourage their utilization. Urban planners and
policymakers should consider these dynamics to alleviate traffic congestion and promote

efficient parking solutions.

4.3 Analysing Primary data collected from Passenger, Driver, Traffic Officers
and Building permit officials of the selected sub-cities

Identification of respondents
In this part, the study provides the details of sex, age, job, educational status and whether the
respondents are vehicle owner.
Demographic Characteristics of Respondents
According to the datas most of the respondents are males with age 18-30 that are employed
and have an educational background of degree and above and most of them don’t have

vehicles. The detail is presented in the below table.

42



Table 9 Demographic information of respondents

Freq Percent Freq Percent Frequency Percent
Sex Male 48 69.6% 37 66.1% 24 58.5%
Female 21 30.4% 19 33.9% 17 41.5%
Total 69 100.0% 56 100.0% 41 100.0%
18-30 39 56.5% 31 55.4% 18 43.9%
Age 31-40 27 39.1% 14 25.0% 17 41.5%
41-50 3 4.3% 8 14.3% 4 9.8%
Above 50 - - 3 5.4% 2 4.9%
Total 69 100.0% 56 100.0% 41 100.0%
Job Unemployed 3 4.3% - - - -
Employed 56 81.2% 48 85.7% 31 75.6%
Student 6 8.7% 1 1.8% 4 9.8%
Private 4 5.8% 7 12.5% 5 12.2%
Other - - - - 1 2.4%
Total 69 100.0% 56 100.0% 41 100.0%
Education Elementary - - - - - -
Level  yioh School 1 1.4% 3 5.4% - -
Preparatory 1 1.4% - - - -
Diploma 3 4.3% 6 10.7% 1 2.4%
Degree and 64 92.8% 47 83.9% 40 97.6%
above
Total 69 100.0% 56 100.0% 41 100.0%
Vehicle No 61 88.4% 10 17.9% 24 58.5%
Owners
Yes 8 11.6% 46 82.1% 17 41.5%
Total 69 100.0% 56 100.0% 41 100.0%
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Part II Analysis of traffic related issues
Q1 What is the major vehicular traffic related problems in the city? Rate the items/indicators
from Not at all significant to Extremely significant (1. Strongly disagree 2. Disagree
3. Neutral 4. Agree 5. Strongly agree).

Table 10 responses from Passengers

Freq % Freq % Freq % Freq % Freq %
Traffic accident 4 6% 3 4% 18 26% 16 23% 28 41%

Congestion/jam 1 1% 1 1% 6 9% 17 25% 44 64 %
Air pollution 6 9% 8 12% 16 24% 20  29% 18 26%
Noise pollution 8 12% 7 10% 15 22% 23  33% 16 23%
Parking problems 3 4% - - 8 12% 20 29% 38 55%
Lack of Public transport 3 4% 2 3% 5 7% 25 36% 34 49%
other factors (increment 7 14% 8 16 8 16% 8 16% 19 38%

in transportation fee)
Source; own survey (2024)

The most crucial issues pertaining to traffic-related issues can now be found by using a
relative importance index to rank the issues that are connected to traffic related problems.

Relative important index= 5 N5 +4 N4 +3N3 +2N2 + 1 N1
A*N

N5= number of respondents for Not at all significant

N4= number of respondents for Slightly significant

N3= number of respondents for Moderately significant

N2= number of respondents for Very significant

N1= number of respondents for Extremely Significant

A (highest weight) N (total number of respondents)
Table 11 Importance rank

Issues . Relativ.e Importance
important index rank

Congestion/jam 0.896 1
Parking problems 0.861 2
Lack of Public transport 0.846 3
Traffic accident 0.777 4
Air pollution 0.706 5
Others factors 0.696 6
Noise pollution 0.693 7
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The three most important traffic-related issues are parking issues, traffic congestion/jam, and
a lack of public transportation, according to data from the Relative Importance Index (RII).
They have corresponding RII values of 0.846, 0.861, and 0.896. Resolving these critical
issues is necessary in order to solve traffic issues from the viewpoint of the passengers. By
concentrating on these important areas, traffic will be better managed and commuters will

have a better overall experience.

Table 12 Descriptive Statistics

Std.

N Range Minimum Maximum  Mean Deviation
Traffic accident 69 4.00 1.00 500  3.8841 1.16992
Congestion/jam 69 4.00 1.00 500 44783 0.83329
Air pollution 68 4.00 1.00 500 35294 1.25151
Noise pollution 69 4.00 1.00 500 34638 1.27855
Parking problems 69 4.00 1.00 5.00 43043 0.98972
Lack of Public transport 69 4.00 1.00 500 42319 1.01670
Others 50 4.00 1.00 5.00 34800 1.48791

Valid N (listwise) 49

Source Own Survey (2024)

The mean score for traffic accidents is 3.88, meaning that most respondents (passengers)
concur that accidents happen frequently in the chosen areas. The mean score for
congestion/jam is 4.48, indicating that most respondents concur that traffic is a common
problem in those areas. With a mean score of 3.53, air pollution is clearly regarded as a
problem by respondents. Even though noise pollution has the lowest mean score (3.46), most
respondents still recognize its occurrence. Finally, passengers generally agree that parking
issues are common in those locations, as indicated by the mean score of 4.3 for parking
problems. Regarding lack of public transport, the mean score is 4.23, this indicates most of
the respondents agreed there is lack of public transport in the selected locations and
Regarding others the mean score is 3.48 which shows there are other problems that affect the

selected locations moderately.
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Table 13 responses from Drivers for Q1

Traffic accident 1 2% - - 13 23% 16 29% 26 46%
Congestion/jam 1 2% - - 2 3% 15  27% 38  68%
Air pollution 3 5% 9 16% 17 305% 17 305% 10  18%
Noise pollution 2 36% 9 161% 16 28.6% 14 25% 15 26.8%
Parking problem 2 36% 2 3.6% 2 3.6% 16 28.6% 34 60.7%
Lack of Public 1 18% 2 36% 10 179% 12 214% 31 55.4%
transport

other factors 4  12% 1 3% 8 242% 11 333% 9 @ 27.3%

(increment in
transportation fee)
Source; own survey (2024)

Table 14 Importance rank

Relative important | Importance
Issues .
index rank
Congestion/jam 0.918 1
Parking problems 0.879 2
Lack of Public transport 0.846 3
Traffic accident 0.836 4
Others factors 0.721 5
Noise pollution 0.711 6
Air Pollution 0.679 7

The three most important traffic-related issues are lack of public transportation, parking
issues, and congestion/jam, according to data from the Relative Importance Index (RII). They
have corresponding RII values of 0.918, 0.879, and 0.846. Thus, from the driver's point of

view, resolving these significant issues is essential to solving traffic-related issues.

Table 15 Descriptive Statistics

Std.

N  Range Minimum Maximum Mean Deviation
Traffic accident 56 4.00 1.00 500 41786 0.91666
Congestion/jam 56 4.00 1.00 500 45893 0.73303
Air pollution 56 4.00 1.00 500 3.3929 1.12296
Noise pollution 56 4.00 1.00 500 3.5536 1.15868
Parking problems 56 4.00 1.00 500 43929 0.98495
Lack of Public transport 56 4.00 1.00 5.00 4.2500 0.99544
Others 33 4.00 1.00 5.00 3.6061 1.27327

Valid N (listwise) 33

Source Own Survey (2024)
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With a mean score of 4.17 for traffic accidents, most drivers who responded to the survey
agreed that these particular locations are where most traffic accidents occur. With regard to
traffic jams, the average score of 4.58 suggests that most drivers who responded to the survey
agreed that traffic jams primarily occur in the designated areas. The mean score for air
pollution is 3.39, the lowest of all the elements, but most people still agreed that it occurs
frequently. With a mean score of 3.55 for noise pollution, the majority of respondents drivers
agreed that it is typically observed. The mean score for parking issues was 4.39, indicating
that most drivers agreed that parking issues are common in those particular locations.
Regarding lack of public transport, the mean score is 4.25, this indicates most of the
respondents agreed there is lack of public transport in the selected locations and Regarding
others the mean score is 3.6 which shows there are other problems that affect the selected
locations moderately.

Table 16 responses from Traffic Officers and Building Permit officials for Q1

Fre % Fre % Fre % Fr % Fre %

e

Traffic accident - - 1 2.4% 6 146% 16 39% 18  43.9%
Congestion/jam - |- 1 24% - - 7 171% 33 80.5%
Air pollution 2 49% 6 146% 9 22% 13 31.7% 11  268%
Noise pollution - |- 7 171% 7 171% 16 39% 11 26.8%
Parking problem 1 24% 1  24% 3 73% 9 22% 27 659%
Lack of Public 1 24% 1  24% 4 98% 14 341% 21 51.2%
transport

other factors 1 24% 7 171% - - 7 171% 7  17.1%

(increment in
transportation fee)
Source; own survey (2024)

Table 17 Importance rank

Relative Importance
Issues . .
important index rank
Congestion/jam 0.951 1
Parking problems 0.893 2
Lack of Public transport 0.859 3
Traffic accident 0.849 4
Noise pollution 0.751 5
Air Pollution 0.722 6
Others factors 0.709 7
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With a relative important index (RII) of 0.951, 0.893, and 0.859, respectively, the top three
significant related issues of traffic related problems are congestion/jam, parking issues, and a
lack of public transportation, according to the aforementioned Relative Important Index data.
Therefore, it is crucial to pay close attention to these crucial issues in order to solve traffic-

related issues from the perspective of officers and officials.

Table 18 Descriptive Statistics

Std.

N Range MMinimum MNaximum hMean Dewviation
Traffic accident 41 3.00 2.00 500 42439 0.79939
Congestion/jam 41 3.00 2.00 500 47561 0.58226
Air pollution 41 4. 00 1.00 500 36098 1.18064
MNoise pollution 41 3.00 2.00 500 37561 1.04356
Parking 41 4. .00 1.00 500 44634 0.92460
problems
Lack of Public 41 4. .00 1.00 500 42927 0.92854
transport
Others 22 4.00 1.00 500 3 8636 1.03719
Valid N 22
(listwise)

Source Own Survey (2024)
With a mean score of 4.24 for traffic accidents, the majority of respondents—both officers
and officials—agreed that the chosen locations account for the majority of traffic accidents.
The mean score for congestion/jam is 4.75, meaning that most respondents—officers and
officers—agreed that congestion occurs primarily in those designated areas. The average
score for air pollution was 3.61, indicating that most respondents—that is, officers and
officials—agreed that air pollution is one of the issues. The majority of respondents agreed
that noise pollution was significant in the chosen locations, as indicated by the mean score of
3.75 for this category. With regard to parking issues, the average score was 4.46, indicating
that most officials and officers concurred that parking issues are observed widely in those
selected locations. Regarding lack of public transport, the mean score is 4.29, this indicates
most of the respondents agreed there is lack of public transport in the selected locations and
Regarding others the mean score is 3.86 which shows there are other problems that affect the
selected locations moderately.
Q2. What are the major causes of congestion in the city? Rate the items/indicators from Not
at all significant to Extremely significant (1. Strongly disagree 2. Disagree 3. Neutral
4. Agree 5. Strongly agree).
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Table 19 responses from Passengers

Freq % Fre % Freq % Freq % Freq %

Shortage of infrastructure 4 6% - - 7 10% 18 26% 40  58%
supply
Lack of Building parking 1 1% 1 1% 5 7% 27 39% 35 51%
facility
population and economic 1 1% 4 6% 17 25% 20 29% 27  39%
growth

7% 12 17% 26 38% 17 25% 9 13%
7% 13% 18 26% 18 26% 19 28%

9

4% 4 6% 22 32% 17 25% 23 33%
9
4

Vehicle break downs
Traffic rule violation
Unplanned stoppage/ parking

10% 13% 21 30% 17 25% 15 22%
1% 6% 7 10% 24 35% 33 48%

Poor Signaling

Lack of investment in
transport infrastructure
Reduction of road space due =~ 2 3% 3 4% 11 16% 26 38% 27  39%
to road construction

other factors 7 15% 9  20% 7 15% 8 17% 15 33%

Source; own survey (2024)

- N W O ;

Table 20 Importance rank

Relative Importance
Issues . .
important index rank
Lack of Building parking facility 0.872 1
Shortage of infrastructure supply 0.861 2
Lack of 1pvestment 1n transport 0.843 3
infrastructure
Reduction of road space due to road 0.812 4
construction and maintenance ]
population and economic growth 0.797 5
Unplanned stoppage/ parking 0.754 6
Traffic rule violation 0.707 7
Poor Signaling 0.670 8
other factors 0.665 9
Vehicle break downs 0.638 10

We can determine from the previous Relative Important Index data that the top three
significant issues relating to the city's congestion are a lack of parking facilities, a shortage of
infrastructure, and a lack of investment in transportation infrastructure with Relative

important index (RII), 0.872, 0.861 and 0.843 respectively and Poor signaling, others and
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vehicle breakdown are the bottom three issues with Relative importance index (RII)
0.67,0.665 and 0.638 respectively. Therefore, it is critical to pay close attention to these

crucial issues in order to solve traffic congestion from the perspective of passengers.

Table 21 responses from Drivers for Q2

Freq % Fre % Freq % Fre % Freq %
Shortage of - - 1 1.8% 3 54% 13 232% 39  69.6%
infrastructure supply
Lack of Building 2 3.6% 1 1.8% 5 89% 11 19.6% 37  66.1%
parking facility
population and - - 2 3.6% 13 232% 19 339% 22  393%
economic growth,
Vehicle break downs 1 1.8% 15 268% 16 28.6% 19 33.9% 5 8.9%
Traffic rule violation 3 5.4% 4 7.1% 17 304% 17  30.4% 15 | 26.8%
Unplanned stoppage/ 2 3.6% 11 19.6% 12 214% 17 30.4% 14 25%
parking,
Poor Signaling 6 10.7% 11 19.6% 17  304% 14 25% 8 14.3%

Lack of investment in 2 3.6% 4 7.1% 10 17.9% 19  33.9% 21 37.5%
transport infrastructure

Reduction of road 1 1.8% 4 7.1% 8 14.3% 20 | 35.7% 23 41.1%
space due to road

construction and

maintenance

other factors 3 5.4% 3 5.4% 10 17.9% 8 14.3% 8 14.3%

Source; own survey (2024)

Table 22 Importance rank

Relative Importance
Issues . .
important index rank
Shortage of infrastructure supply 0.921 1
Lack of Building parking facility 0.886 2
population and economic 0.818 3
growth,
Reduction of road space due to 0.814
road construction and 4
maintenance
Lack of investment in transport 0.789 5
infrastructure
Traffic rule violation 0.732 6
Unplanned stoppage/parking 0.707 7
other factors 0.694 8
Vehicle break downs 0.643 9
Poor Signaling 0.625 10
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From the above Relative important index data; we can analyze that Shortage of infrastructure
supply, Lack of Building parking facility and population and economic growth are the top
three important issues related to the congestion in the city with Relative important index
(RIT), 0.921, 0.886 and 0.818 respectively and others, vehicle breakdown and Poor signaling,
are the bottom three issues with Relative importance index (RII) 0.694,0.643 and 0.625
respectively. Therefore, it is critical to pay close attention to these crucial issues in order to
solve traffic congestion from the perspective of drivers.

Table 23 responses from Traffic Officers and Building Permit officials for Q2

Fre % Fre % Fre % Fre % Fre %

Shortage of infrastructure - - - - 8 19.5% 8 19.5% 25 61%
supply

Lack of Building parking - - 2 4.9% 5 122% 13 31.7% 21 51.2%
facility

population and economic 2 49% 1 2.4% 6 14.6% 14  34.1% 18 | 43.9%

growth,

Vehicle break downs - - 7 17.1% 12 293% 15 36.6% 7 17.1%

Traffic rule violation - - 3 7.2% 9 22% 20 @ 48.8% 9 22%

Unplanned stoppage - - 5 12.2% 7 17.1% 18  439% 11  26.8%

Poor Signaling 1 2.4% 4 9.8% 18  439% 10 24.4% 8 19.5%
3

Lack of investment in - - 7.3% 4 9.8% 13 31.7% 21 51.2%
transport infrastructure

Reduction of road space - - 1 2.4% 4 98% 14  34.1% 22 53.7%
due to road construction

and maintenance

other factors 2 4.9% 4 9.8% 5 122% 6 14.6% 6 14.6%

Source; own survey (2024)

Table 24 Importance rank

Relative important Importance
Issues .
index rank
Shortage of infrastructure supply 0.883 1
Reduction of road space due to road
. . 0.878 2
construction and maintenance
Lack of Building parking facility 0.859 3
Lack of investment in transport infrastructure 0.854 4
population and economic growth 0.820 5
Unplanned stoppage/ parking 0.771 6
Traffic rule violation 0.771 6
Vehicle break downs 0.707 8
Poor Signaling 0.698 9
other factors 0.687 10
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From the above Relative Important Index data, we can determine that the top three issues

relating to city congestion are shortage of infrastructure supply, reduction of road space due
to construction and maintenance, and lack of building parking facilities (RIIs: 0.883, 0.878,
and 0.859, respectively), and the bottom three issues are vehicle breakdown, poor signaling,

and other issues (RIlIs: 0.707, 0.698, and 0.687, respectively).

Parking Related Questions

Table 25 responses from Passengers

Strongly Disagree Neutral Agree Strongly agree
Items disagree
Fre % Fre % Fre % Fre % Fre %
On street parking results traffic 29 42% 26 | 38% 4 6% |2 3% | 8 12%

congestion
There is enough parking situation | 6 9% 5 7% 8 12% 24 35% | 26 38%
on the selected locations

It’s difficult to find building 5 7% 7 10% | 7 10% | 23 33% | 27 39%
parking space in the selected

locations

Lack of parking facility on 6 9% 7 10% 5 7% | 35 51% | 16 23%

buildings causes on-street parking
on-street parking result car accident | 66 96% |3 4% | - - - - -

Based on the feedback, most passengers believe that on-street parking does not significantly
contribute to traffic congestion. They perceive that there is sufficient parking availability in the
selected locations, despite challenges in finding building parking spaces. However, it’s important to

note that on-street parking, while seemingly convenient, carries a low probability of causing car

accidents.
Table 26 Descriptive Statistics
Std.
N Range Minimum  Maximum Mean Deviation Variance
On street parking results traffic 69 4.00 1.00 5.00 3.9565 1.22995 1.513
congestion
There is enough parking situation 69 4.00 1.00 5.00 2.0435 1.28835 1.660
on the selected locations
It's difficult to find parking space 69 4.00 1.00 5.00 3.8551 1.25177 1.567
in the selected locations
Lack of parking facility on 69 4.00 1.00 5.00 3.8696 1.24750 1.556
buildings causes on-street
parking
on-street parking result in car 69 4.00 1.00 5.00 3.6957 1.19194 1.421
accidents
Valid N (listwise) 69
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Table 27 responses from Drivers for parking related questions

Items Strongly
disagree
Fre %
On street parking results | 2 3.6%

traffic congestion

There is enough parking =~ 18  32.1%

situation on the selected
locations

Buildings with parking 8 | 14.3%

facility in those
locations utilized for
their intended purposes

Lack of parking facility 2 3.6%

on buildings causes on-
street parking

on-street parking result 2 3.6%

in car accidents

Problems are 5 8.9%

encountered when
parking in Buildings

Disagree Neutral
Fre % Fre %

1 1.8% 3 | 5.4%
17 304% 3 5.4%
21 375% 7 12.5%

5 8% 3 54%

9 16.1% 3 | 54%
11 | 19.6% 10 17.9%

Agree
Fre %
25  44.6%
8 14.3%
9 16.1%
20 35.7%
25  44.6%
20 35.7%

Strongly
agree

Fre %
25 44.6%
10 | 17.9%
11 | 19.6%
26  46.4%
17 | 30.4%
10 17.9%

From the feedbacks given; drivers predominantly believe that on-street parking exacerbates

traffic congestion. They perceive a lack of sufficient parking facilities in the selected

locations. Additionally, they think that buildings equipped with parking spaces are not

optimally utilized for their intended purpose. The scarcity of building parking spaces leads to

on-street parking, which, despite its convenience, may contribute to car accidents.

Furthermore, drivers encounter challenges when attempting to park within buildings

Table 28 Descriptive Statistics

Std.

N Minimum Maximum Mean Deviation Variance
On street parking results traffic 56 1.00 5.00 4.2500 0.91949 0.845
congestion
There is enough parking situation 56 1.00 5.00 2.5536 1.51261 2.288
on the selected locations
It's difficult to find parking space 56 1.00 5.00 2.8929 1.38405 1.916
in the selected locations
Lack of parking facility on 56 1.00 5.00 4.1250 1.09648 1.202
buildings causes on-street
parking
on-street parking result in car 56 1.00 5.00 3.8214 1.14586 1.313
accidents
Problems are encountered when 56 1.00 5.00 3.3393 1.23989 1.637

parking in Buildings
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Table 29 responses from Traffic management officers and Building Permit officials for
parking related questions

Items Strongly Disagree Neutral Agree Strongly
disagree agree
Fre % Fre % Fre % | Fre % Fre %
There is enough parking situation 18 | 43.9% 18 | 43.9% 4 9.8% 1 2.4%
on the selected locations
Lack of parking facility on 9  22% 4 9.8% 16 39% 12 29.3%

buildings results on-street parking

Buildings with parking facility in 10 | 244% | 12 | 293% 6 | 14.6% 10  244% 3 7.3%

the selected locations are being

utilized for their purpose

Existing parking policies regarding = 11 26.8% 14 34.1% 6 14.6% 8  19.5% 2 4.9%

buildings implemented strictly

Availability of building parking 9  22% 5 122% 6  14.6% 12 293% 9 22%

facility affects the traffic flow

Congestions are seen on building 4 | 9.8% 5  122% 3 73% 16 39% 13 31.7%
entrances due to lack of parking

Do you think existing parking 3 7.3% 3 7.3% 4 9.8% 17 41.5% 14 | 34.1%
regulations on buildings should be

amended

on-street parking result car accident, 4 = 9.8% @ 2 = 4.9% 9 22% 16 39% 10 24.4%

Based on the input from Traffic Management Officers and Building Permit Officials; insufficient
parking space in selected locations leads to on-street parking. Buildings with parking facilities are
underutilized, and parking policies lack strict enforcement. Availability of parking affects traffic
flow, and congestion near building entrances is common due to the scarcity of parking spaces.

Officials recommend amending parking regulations, but challenges persist when trying to park

within buildings.
Table 30 Descriptive Statistics
N Range Minimum  Maximum Mean Std. Deviation

There is enough parking situation on 41 4.00 1.00 5.00 18293 1.02231
the selected locations

Lack of parking facility on buildings 41 4.00 100 5.00 3.5366 1 48488
results in on-street parking

Buildings with parking facility in the 41 4.00 100 5.00 2 6098 130150
selected locations are being utilized for

their purpose

Existing parking policies regarding 41 4.00 100 5.00 2 4146 122425
buildings implemented strictly

Availability of building parking facility 4.00 1.00 500 31707 148159
affects the traffic flow

Congestions are seen near building 41 4.00 1.00 5.00 3.7073 1.30851
entrances due to lack of parking

Do you think existing parking 41 4.00 1.00 5.00 3.8780 118733
regulations on buildings should be

amended

on-street parking result car accidents 41 4.00 1.00 5.00 3.6341 1.19909
Valid N (listwise) 41
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Dichotomous Questions responses

Responses from Passengers

Q1 Are you happy with the current parking situation of the selected locations

Frequency Percent Valid Percent Cumulative Percent
Valid No 67 95.7 95.7 95.7
Yes 2 4.3 4.3 100.0
Total 69 100.0 100.0

Q2 If your answer for the previous question is No, please specify the reason by ticking
one or more of the following

Valid Cumulative
Frequency Percent Percent Percent

Valid None 2 2.9 2.9 2.9

Lack of sufficient parking space 38 55.1 55.1 58.0

Inadequate parking options 14 20.3 20.3 78.3

Inefficient parking configurations 4 5.8 5.8 84.1

Inconvenient for loading & unloading 3 43 4.3 88.4

Lack of sufficient parking space & 1 14 14 89.9

Inadequate parking options

Lack of sufficient parking space, 1 14 14 91.3

Inadequate parking options & Inefficient

parking configurations

ALL 6 8.7 8.7 100.0

Total 69 100.0 100.0

Q3 What do you think is the level of traffic congestion in the selected locations

Frequency Percent Valid Percent Cumulative Percent
Valid Low 9 13.0 13.0 13.0
Medium 14 20.3 20.3 333
High 21 30.4 304 63.8
Very High 25 36.2 36.2 100.0
Total 69 100.0 100.0
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Q4 What are the trends and patterns in parking demand in the specified

locations over the past two years

Frequency Percent Valid Percent  Cumulative percent
Valid Decrease 3 4.3 4.3 4.3
Increase 56 81.2 81.2 85.5
None 10 14.5 14.5 100.0
Total 69 100.0 100.0

Q5 At what time of day you are likely to see traffic congestions in local time

Valid
Frequency Percent Percent Cumulative Percent

Valid Between 1:00-3:00 am 30 43.5 43.5 43.5

Between 3:00-6:00 am 5 7.2 7.2 50.7

Between 6:00-9:00am 6 8.7 8.7 59.4

Between 9:00-12:00 pm 16 23.2 23.2 82.6

Between 12:00pm-3:00 pm 5 7.2 7.2 89.9

Overnight 1 1.4 1.4 91.3

Between 1:00-3:00 am & Between 1 1.4 1.4 92.8

9:00-12:00 pm

Between 1:00-3:00 am & Between 3 43 43 97.1

12:00-3:00 pm

Between 1:00-3:00 am, Between 9:00- 2 2.9 2.9 100.0

12:00 pm & Between 12:00-3:00 pm

Total 69 100.0 100.0

Responses from Drivers

Q1, Do you use parking
Frequency Percent Valid Percent Cumulative Percent
Valid Never 2 3.6 3.6 3.6
Sometimes 28 50.0 50.0 53.6
Always 26 46.4 46.4 100.0
Total 56 100.0 100.0

Q2 What are the reasons behind your parking

Frequency Percent Valid Percent Cumulative Percent
Valid Work/Business related 43 76.8 76.8 76.8
Non-work/ non-business 7 12.5 12.5 89.3
Entertainment 3 5.4 5.4 94.6
Others 3 5.4 5.4 100.0

Total 56 100.0 100.0
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Q3 Are you happy with the current parking situation of the selected locations

Frequency Percent Valid Percent Cumulative Percent
Valid No 52 92.9 92.9 92.9
Yes 4 7.1 7.1 100.0

Total 56 100.0 100.0

Q4 Ifyour answer is “No” for question No 1, please specify the reason by selecting from the following

Frequency Percent Valid Percent Cumulative Percent
No Need 4 7.1 7.1 7.1
Lack of sufficient parking space 10 17.9 17.9 25.0
Inadequate parking options 7 12.5 12.5 37.5
Inefficient parking configurations 1 1.8 1.8 39.3
Inconvenient for loading & unloading 2 3.6 3.6 42.9
Lack of sufficient parking space & 4 71 71 50.0
Inadequate parking options
Lack of sufficient parking space, 6 10.7 10.7 60.7
Inadequate parking options,
Inefficient parking configurations
All 22 39.3 39.3 100.0
Total 56 100.0 100.0
Q5 What type of parking do you prefer
Cumulative
Frequency Percent Valid Percent Percent
Valid On-street parking 11 19.6 19.6 19.6
Off- street parking 7 12.5 12.5 321
Building parking 23 411 411 73.2
Smart parking centers 15 26.8 26.8 100.0
Total 56 100.0 100.0

Q6 What do you think is the level of traffic congestion in the selected locations

Frequency Percent Valid Percent Cumulative Percent
Valid Medium 6 10.7 10.7 10.7
High 17 30.4 30.4 411
Very High 33 58.9 58.9 100.0
Total 56 100.0 100.0
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Q7 For how long do you use on street parking in the selected locations

Frequency Percent  Valid Percent Cumulative Percent

Valid  Up to 30min 17 30.4 30.4 30.4
30min-1hr 20 35.7 35.7 66.1
1hr-3hr 10 17.9 17.9 83.9
More than 3hr 9 16.1 16.1 100.0
Total 56 100.0 100.0

Q8 At what time of day are you likely to park in local time

Cumulative
Frequency  Percent Valid Percent Percent
Valid Between 1:00-3:00 am 10 17.9 17.9 17.9
Between 3:00-6:00 am 13 23.2 23.2 411
Between 6:00-9:00am 5 8.9 8.9 50.0
Between 9:00-12:00 pm 12 214 214 71.4
Between 12:00pm-3:00 pm 1 1.8 1.8 73.2
Overnight 15 26.8 26.8 100.0

Total 56 100.0 100.0

Q9 s it easy to find parking space in the selected locations

Frequency Percent Valid Percent = Cumulative Percent
Valid No 49 87.5 87.5 87.5
Yes 7 12.5 12.5 100.0

Total 56 100.0 100.0

Q10 Ifyour answer is “No”, for the previous question at what times do the problems occur

Monday-Friday Saturday Sunday
Frequency Percent  Frequency Percent Frequency Percent
No response 7 12.5 7 12.5 7 12.5
Morning 36 64.3 7 12.5 11 19.6
Afternoon 9 16.1 36 64.3 19 33.9
Evening 4 71 6 10.7 19 33.9
Total 56 100.0 56 100.0 56 100.0

Q11 What measures do you take if parking spots are not available

Valid Cumulative
Frequency Percent Percent Percent
Valid Waiting 7 12.5 12.5 12.5
lllegal parking 12 21.4 21.4 33.9
Searching another parking 37 66.1 66.1 100.0
Total 56 100.0 100.0
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Q12 Indicate your reasons for using on street parking instead of parking in Buildings

Valid Cumulative
Frequency Percent Percent Percent
Valid Lack of building parking facility 35 62.5 62.5 62.5
Lack of space for parking 19 33.9 33.9 96.4
Others 2 3.6 3.6 100.0
Total 56 100.0 100.0

Responses From Traffic Management Officers and Building Permit officials

Q1 What do you think is the level of traffic congestion in the selected locations

Frequency Percent Valid Percent Cumulative Percent
Valid Low 1 24 24 24
Medium 3 7.3 7.3 9.8
High 14 34.1 34.1 43.9
Very High 23 56.1 56.1 100.0
Total 41 100.0 100.0

Q2 What percentage of building parking spaces are occupied during peak hours

Frequency Percent Valid Percent Cumulative Percent
Valid Up to 25% 1 2.4 24 24
25-50% 10 24.4 24 .4 26.8
50-75% 13 31.7 31.7 58.5
more than75% 17 41.5 41.5 100.0
Total 41 100.0 100.0

Q3 When does parking demand exceeds capacity

Frequency Percent Valid Percent Cumulative Percent
Valid Working days 36 87.8 87.8 87.8
Weekends 4 9.8 9.8 97.6
Holidays 1 24 24 100.0
Total 41 100.0 100.0

Q4 What are the trends and patterns in parking demand in the specified locations over
the past two years

Frequency Percent Valid Percent Cumulative Percent
Valid Decrease 1 24 2.4 24
None 10 24.4 24.4 26.8
Increase 30 73.2 73.2 100.0

Total 41 100.0 100.0




Q5 At what time of day you are likely to see traffic congestions in local time

Cumulative
Frequency Percent Valid Percent Percent

Valid Between 1:00-3:00 am 21 51.2 51.2 51.2
Between 3:00-6:00 am 3 7.3 7.3 58.5
Between 6:00-9:00am 1 24 2.4 61.0
Between 9:00-12:00 am 1 24 2.4 63.4
Overnight 15 36.6 36.6 100.0
Total 41 100.0 100.0

4.3 Response from the Interview

The interview discussion was made with traffic management official head. The respondent's

response to the questions is examined in the following manner.

Table 31 Interview questions with their response

No Question Response

Ql What strategies do you Different types of strategies can be used to reduce
use to reduce traffic traffic congestion these include
congestion in a particular | v* Prohibition of flow-based vehicle parking and
area? preparing fixed parking facilities

v" By closing unnecessary bends

v’ If the place is a junction, changing it to a traffic
signal

v If it is a square, demolish and change it to a
signal

Q2 Is there enough Building Although there are many buildings specially in
parking facility in Mexico and Megenagna, the parking spaces, the
Mexico, Megenagna and basement, are used for other purposes as a result
Merkato locations? If no we can say there is no enough building parking
what is the reason facility in the selected locations
behind?

Q3 How much does lack of Due to the lack of building parking facilities in the
building parking facility selected locations, the experience of standing on the
affect the traffic road is becoming an experience on the main roads of

the city. There is a high demand for parking in some
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congestion in the selected

places, and the number of vehicles stopping even in

locations? one direction is high. In some places, residents are
forced to stand at the gate and as a result, these on-
street parking’s would result in congestion/jams

Q4 Are buildings being Yes, but not to a level that is sufficient and even if it
checked for their is controlled, it depends on the voluntary nature of
permitted use? What the building owners, but since April Ist, a law has
measures would be taken | been passed to force building parking, so we are
if the permit have been preparing to enforce it. If the permitted use of a
changed? building is changed, we will take measures against

the owners.

Q5 Inorder to reduce on- Different measures should be taken inorder to
street parking and reduce on-street parking and to improve building
improve the utilization of | parking facility usage these include
building parking facility | v" The city administration should allow a place for
what measures should be parking
taken? v Encourage investors to construct parking

facilities in buildings by offering them special
incentives.
v To make the buildings that’s built by the owners
used for the permitted use
v' To strictly control the building usage
Q6 What types of strategy and | To address parking issues and relieve traffic

policy solve the current
parking practice in Addis
Ababa? Would you please
describe how Addis Ababa

city implement them?

congestion, Addis Ababa has been putting numerous
tactics and policies into practice. Using a smart
parking system, standardizing rules and procedures,
creating a master plan for parking places, adjusting
parking fees, and other things are a few of them.
Smart facilities, modified policies, and uniform
procedures all work together to create a city parking

ecosystem that is more effective.
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According to the perception of the traffic management official head, to mitigate Addis
Ababa's traffic congestion, it is critical to address the repurposing of building parking spaces,
which has led to a lack of sufficient facilities. One major factor contributing to the congestion
on the main thoroughfares is the high demand for parking and the limited supply. It will take

a diversified approach to address this issue.

First and foremost, it is essential to construct permanent parking facilities. To guarantee that
these efficient service areas have the highest demand, significant consideration of location
should go into their construction. Second, the use of traffic management technologies to

optimize junctions can significantly improve traffic flow and lessen bottlenecks.

Moreover, the participation of the local administration is crucial in this undertaking. When
assigning parking spots, it ought to be proactive in making sure that they are used for the
original purpose and aren't put to other uses. Enforcement of regulations and the provision of
incentives for appropriate use can accomplish this. In addition to increasing parking
availability, encouraging building owners to use parking spaces for their intended purposes
will help to lessen traffic congestion.

It is projected that by implementing these changes, Addis Ababa's traffic flow will improve,

resulting in a more planned and effective use of the infrastructure in the city.
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CHAPTER FIVE

Summary, Conclusions, Recommendations

5.1 Summary of the findings
Based on the discussions in the previous chapter, the major findings of the study are

summarized as follows.

Here below are the results obtained from primary and secondary sources in relation to

research questions

I. Regarding primary factors contributing to traffic congestion in selected areas of the
city.

+ The main factors contributing to congestion within the city include infrastructure
shortages, a lack of building parking facilities, and insufficient investment in the transport
sector.

II. Regarding Current state of parking facilities within buildings interms of capacity

+ More than 85% of the buildings are granted permits as they are equipped with basement
facilities.

+ The current parking requirement show that there must be one parking spot for every 150
square meters of building area.

ITI. Regarding Utilization of building parking facilities in those locations of Addis Ababa

+ One of the reasons why lack of building parking facilities comes from is changes in
permitted use without getting the required acceptance from the building permit which
shows they are not being utilized for their purpose.

IV. Regarding the effect of Availability of building parking facilities on the level of
congestion in selected locations.

+ More than 75% of building parking spaces are occupied during peak hour worsening the
level of congestion in the selected locations.

+ Although drivers favour parking within buildings, the scarcity of such parking spaces
forces them to park on the street, consequently narrowing the roadways in the selected
locations.

V. Regarding how the enforcement of building parking regulations improve the
efficiency of traffic flow.

+ The head of the traffic management office acknowledged that building parking regulations

had been laxly enforced. However, recognizing the significant contribution to citywide
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congestion, the agency has begun to strictly enforce these regulations on building owners

to improve traffic flow efficiency.

5.2 Conclusion
The study's main goal was to determine how parking facilities affect urban traffic congestion.
Merkato, Mexico, and Megenagna were the three locations chosen from Addis Ababa City to

provide a clear understanding of the subject.

In order to achieve the objectives, data have been collected from different organs, which are
building permit officials of the selected locations, experts of the traffic management agency,
drivers that use different forms of parking, and passengers using the roads of Megenagna,

Mexico, and Merkato.

The purpose of the study was to comprehend how building parking availability affects traffic
congestion and how parking rules are enforced within buildings. The findings indicate that
while a majority of buildings are equipped with basement facilities, there is a significant lack
of utilization due to changes in permitted use without proper approval. This has led to an
increased reliance on on-street parking, exacerbating congestion and dissatisfaction among
drivers.

Additionally, the study shows that inadequate building parking facilities, a lack of investment
in the transportation sector, and a lack of infrastructure are the main causes of traffic
congestion. Officials in charge of traffic management and building permits have stated that
changes to the current parking laws are necessary to guarantee that buildings are used for

their intended purposes.

5.3 Recommendations
Based on basis of the findings of this research work, the following recommendations are

suggested to solve the traffic congestions happening due to lack of building parking facilities.

I. Enforce Existing Regulations: strengthen the enforcement of current parking
regulations within buildings to ensure that changes in permitted use are approved and
that buildings are utilized for their intended purpose.

II. Re-Evaluating Building Parking Area Allocations: there is a need to re-evaluate and

increase the total area allocated for parking within buildings.
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III. Increase Building Parking Facilities: Encourage the construction of additional
building parking facilities in order to accommodate the growing demand and lessen the
dependency on street-side parking, which exacerbates traffic congestion.

IV. Optimize Parking Configuration: Redesign parking spaces for efficiency, with
adequate space for better configuration to meet drivers’ preferences.

V. City Administration Involvement: To effectively address parking issues, the city
administration should actively participate in assigning designated parking spaces and
encouraging appropriate building use.

VI Invest in Transport Infrastructure: Make enough investments in the transportation
sector, emphasizing the development of new and upgraded infrastructure to reduce

traffic.

According to the research, better parking facilities within buildings along with enhanced
public transportation can significantly reduce traffic congestion. Adopting these strategies by
policymakers is imperative in mitigating the issues arising from inadequate parking in
buildings.

To comprehensively address this issue additional studies should be undertaken on topics such
as advancements in the parking industry innovations, adapting intelligent transportation
systems and Smart parking centers in minimizing congestion problems. Such comprehensive
investigations will provide a holistic view of the factors affecting traffic flow and offer

insights into potential solutions for urban traffic management.
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Appendix
ADDIS ABABA UNIVERSITY
SCHOOL OF COMMERCE

DEPARTMENT OF PROJECT MANAGEMENT
QUESTIONNAIRES

Dear respondents,

I am a graduate student at Addis Ababa University School of commerce undertaking a
MMaster’s degree in project management I am conducting research on the title “Assessing the
impact of building parking facilities on traffic congestion in selected locations of Addis
Ababa: A Case Study of Mexico, Megenagna. and Merkato locations™. Thiz questionnaire
is designed to collect data on the mentioned topic for academic purposes Therefore, I kindly
ask vou to give me a few minutes of vour time to answer the questions. The information vou
will provide will be treated with the utmost confidentiality and will only be used for
academic purposes. Thank vou in advance for yvour cooperation. For any information’s vou

can contact me through davesis012{@ gmail com

General Instructions
+ You do not need to write your name

s Use tick mark (+) to answer the questions on the space provided

Personal Information of respondents

1. Gender

Male |:| Female |:|

2. Age

1830 [ | 3140 [
41-50 [ ] Above 50 [ ]
3. Job
Unemployed  [__] Employed [ ]
Student [ | Private [ |  Other [ ]
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4. Educational level

Elementary |:|

Diploma |:|

5. Do you have a vehicle?

Part II Traffic related questions

High School |:|

Degree and above

L]

O —

Choose the number and mark what you choose in the box

1. What is the major vehicular traffic related problems in the city?

Preparatory |:|

Items

Absolutely
significant

Largely

Reasonably
significant

To some
extent

Not
significant

Traffic accident

Congestion/jam

Air pollution

Noise pollution

Parking problems

transport

Lack of Public

Others

2. What are the major causes of congestion in the city?
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Items

Absolutely
significant

Largely

Reasonably
significant

To some
extent

Not
significant

Shortage of infrastructure
supply

Lack of Building parking
facility

population and economic
growth

Vehicle break downs

Traffic rule violation

Unplanned stoppage/ parking

Poor Signaling

Lack of investment in
transport infrastructure

Reduction of road space due
to road construction and
maintenance

Others. please specify

Part III

Parking related questions to be filled by drivers

Items

Strongly
disagree

Disagree

Neutral

Agree

Strongly
agree

On street parking results traffic
congestion

There is enough parking situation on the
selected locations

Buildings with parking facility in those
locations utilized for their intended
purposes

Lack of parking facility on buildings
causes on-street parking

on-street parking result in car accidents

Problems are encountered when parking
in Buildings

1. Do you use parking?

L]

Always

2. What are the reasons behind your parking?

Work/Business related [ |  Non-work/ non-business [ |

Entertainment [ |

Others| ]

Sometimes [ | Never [ |
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Are you happy with the current parking situation of the selected locations?
Yes [ No [
4. If your answer is “No” for question No 3, please specify the reason by ticking one or

more of the following

Lack of sufficient parking space |:| Inadequate parking options |:|

Inefficient parking configurations |:| Inconvenient for loading & unloading |:|

What type of parking do you prefer

On-street parking [ ]  Off- street parking [ ]

Building parking [ ] Smart parking centers [ ]

6. What do you think is the level of traffic congestion in the selected locations?

Low [ ] Medium [ ]
High [ ] Very High [ ]

7. For how long do you use on street parking in the selected locations?

Up to 30min :l 30min-1hr |:|
1hr-3hr |:| More than 3hr [ ]

8. At what time of day are you likely to park in local time?

Between 1:00-3:00 am |:| Between 3:00-6:00 am |:|
Between 6:00-9:00am |:| Between 9:00-12:00 am |:|

Between 12:00pm-3:00 pm [ | Overnight[ |

9. Isiteasy to find parking space in the selected locations?

Yes |:| No |:|

10. If your answer for question No 13 is “Yes”, at what times do these problems occur?

Days Morning | Afternoon | Evening

Monday-Friday

Saturday

Sunday

72



11. What measures do you take if parking spots are not available?

Waitingl | Tllegal parking [ | Searching another parking [ ]

12. Indicate your reasons for using on street parking instead of parking in Buildings?

Lack of building parking facility [ |  Lack of space for parking [ ]

Others |:|

Part III  Parking related questions to be filled by passengers

Items Strongly | Disagree | Neutral Agree Strongly
disagree (1) (2) (3) (4) agree (5)

On street parking results
traffic congestion

There is enough parking
situation on the selected
locations

It’s difficult to find parking
space in the selected locations
Lack of parking facility on
buildings causes on-street
parking

on-street parking result in car
accidents

Choose your response by checking [V], filling in the blanks.

1. Are you happy with the current parking situation of the selected locations?
Yes [ | No[ ]
2. Ifyour answer is “No” for question No 1, please specify the reason by ticking one or
more of the following
Lack of sufficient parking space |:| Inadequate parking options |:|
Inefficient parking configurations |:| Inconvenient for loading & unloading |:|

3. What do you think is the level of traffic congestion in the selected locations?

Low [ | Medium [ ]
high [ Very High [
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4. What are the trends and patterns in parking demand in the specified locations over the
past two years?

Increase [ | None [ | Decrease [ |

5. At what time of day you are likely to see traffic congestions in local time?
Between 1:00-3:00 am [ ] Between 3:00-6:00 am [ |
Between 6:00-9:00am [ | Between 9:00-12:00 pm [ |

Between 12:00pm-3:00 pm [ ] Overnight [ ]

Part III Parking related questions to be filled by Building Permit officials of the

selected sub-cities and Traffic Management Authority employees.

Items Strongly | Disagree | Neutral | Agree| Strongly
disagree agree

There is enough parking situation on
the selected locations

Lack of parking facility on buildings
results in on-street parking

Buildings with parking facility in the
selected locations are being utilized
for their purpose

Existing parking policies regarding
buildings implemented strictly

Availability of building parking
facility affects the traffic flow

Congestions are seen near building
entrances due to lack of parking
facilities

Do you think existing parking
regulations on buildings should be
amended

on-street parking result in car
accidents

Choose your response by checking [V], filling in the blanks.

1. What do you think is the level of traffic congestion in the selected locations?

Low [ ] Medium [ ]
High [ ] Very High [ ]
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. What percentage of those parking spaces are occupied during peak hours?
Upto25%[ | 25-50% [ |

50-75% [ | more than75% [ |
. When does parking demand exceeds capacity?
Working days [ | Weekends [ ]  Holidays [ |
. What are the trends and patterns in parking demand in the specified locations over the
past two years?

Increase |:| None |:| Decrease |:|

. At what time of day you are likely to see traffic congestions in local time?
Between 1:00-3:00 am [ | Between 3:00-6:00 am [ |

Between 6:00-9:00am |:| Between 9:00-12:00 am |:|

Between 12:00pm-3:00 pm [ | Overnight [ |

75



AR.0 AN RLACA:T:
27918 +IUCT (L
@2 °AQ (e PT

0A%0 ANQ eZOCAE 798 TPUCT (W OTCERT 9158007 AT 8260%7 KO- APT “ WWIRPT
AL Pi LTCNYY oot ATHT (FFe-&h aonS1P AL PAT@- +06F (FHarlm« Ph%0 AN hioF,
ZhAh: av195G aoChp RNOLPT 1994 Con TSHP 067 hALU- ALPT LU aom@d NtmPad-
Con AL avZ8 AGPANAN PHILLM- AANSTLN GATT F (1P ATPEPT apdn APttt
LEPPTT KILTAMTT FUHS An@PAU-= hCOAP PTLePCNT a2 G ATSFR GATT OF PTIPCA OUY?
ATIAOP AO8AU- ATNEE ANPLTE ATPAIGAU-:

AT75 @90 avc B (1 davesisO12@gmail.com ALTFT 2T AN

AMmPAL aoavseP T
o OF°P7 %G hPNLNIPTI°

o FAM®: NF AL LA TEEPT Aavavpi PR (V) Lmear:

76



Addis Ababa University Institute of Technology School of Commerce
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Interview Questions for Traffic Management Bureau head

1.

What strategies do you use to reduce traffic congestion in a particular area? What is
the level of congestion in the selected cities?

Is there enough Building parking facility in Mexico, Megenagna and Merkato
locations? If no what is the reason behind?

How much does lack of building parking facility affect the traffic congestion in the
selected locations?

Are buildings being checked for their permitted use? What measures would be taken if
the permitted use has a parking facility but have been changed?

Inorder to reduce on-street parking and improve the utilization of building parking
facility what measures should be taken?

What types of strategy and policy solve the current parking practice in Addis Ababa?

Would you please describe how Addis Ababa city implement them?

82



