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A bus lane is generally a lane restricted to buses but depending on local solutions that 

restriction often does not apply to certain other vehicles. Dedicated bus lanes are typically 

applied on major routes or where traffic congestion may significantly affect reliability or 

may only be used to bypass a single congestion point such as an intersection. Bus lanes can 

operate as restricted lanes round the day or at certain times of the day only, usually during 

rush hours, allowing all vehicles to use the lane at other times (Robert Ziolkowski, 2015).  

A bus lane is a lane restricted to buses, often on certain days and times, and generally used 

to speed up public transport that would be otherwise held up by congestion. And it 

improving bus travel speeds and reliability by reducing delays caused by other traffic and 

improving schedule reliability, and reducing overall emissions. An efficient and attractive 

public transport system should provide high commercial speed, high-frequency operations, 

user comfort, and a predictable service.  

Bus lane systems are widely used because of their relatively low investment and 

operational cost compared to subway systems, along with their potential for easier network 

modifications and extensions. However, since buses operate on the existing road 

infrastructure, traffic and congestion significantly impact their performance and result in 

lower quality of service and declining ridership. To address this, bus priority measures have 

been widely implemented in the past few decades to improve the performance and quality 

of service of surface transit systems; such measures include, for example, exclusive transit 

corridors (bus ways, bus lanes) and the provision of signal priority. 

1.2 Statement of the Problem 

Nowadays the size and population of Addis Ababa are greater than 570 km2 and 3,378,116 

respectively.  As the size and number of populations increases, the demand for using 

transportation service also increases ( Mesfin, March 2018). 

As stated by  (Mekonnen, 2010) during peak hours, the demand extremely exceeds the 

supply of service. Even though a lot of buses are entering to the city to give the service, 

but its number is not enough for the people. The waiting time to get transportation service 

is high and passengers struggle hard to get the services. It is also too difficult for elderly, 

pregnant, patient and disabled people to get the service since the number of buses is limited 

and they use the lane share with other vehicles. 

https://en.wikipedia.org/wiki/Lane
https://en.wikipedia.org/wiki/Bus
https://en.wikipedia.org/wiki/Public_transport
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Due to the introduction of abuse lane the community will have benefits, among them it 

avoids delay due to this reduce travel time, it increases productivity. 

1.7 Thesis Organization  

This study is organized in five chapters. Chapter one gives a brief overview of the general 

background of the study, statement of the problem, the general and specific objectives of 

the study, research question, scope of the research. Chapter two deals with a review of 

relevant literature. Chapter three describes research methodology including a description 

of the study area, data collection, extraction and analysis methodology, sample size 

determination and study design. Detailed data analysis and discussion of results is 

presented in chapter four. Conclusion and recommendations are drawn in the last chapter. 

 

Figure 1 Thesis Organization Flow Chart 



https://en.wikipedia.org/wiki/Lane
https://en.wikipedia.org/wiki/Bus
https://en.wikipedia.org/wiki/Traffic_congestion
https://en.wikipedia.org/wiki/Bus_rapid_transit


https://en.wikipedia.org/wiki/Chicago
https://en.wikipedia.org/wiki/Germany
https://en.wikipedia.org/wiki/Hamburg
https://en.wikipedia.org/wiki/Trams_in_Hamburg
https://en.wikipedia.org/wiki/Japan
https://en.wikipedia.org/wiki/Paris
https://en.wikipedia.org/wiki/Contraflow_lane
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2.2 Bus Lane Design  

Bus lanes may be located in different locations on a street, such as on the sides of a street 

near the curb, or down the center. They may be long, continuous networks, or short 

segments used to allow buses to bypass bottlenecks or reduce route complexity, such as in 

a contraflow bus lane (Anon., 2007). Bus lanes may be demarcated in several ways. 

Descriptive text such as "BUS LANE" may be marked prominently on the road surface, 

particularly at the beginning and end. Some cities use a diamond-shaped pavement marking 

to indicate an exclusive bus lane. The road surface may have a distinctive color, usually 

red, which has been shown to reduce prohibited vehicles from entering bus lanes. Road 

signs may communicate when a bus lane is in effect. Bus lanes may also be physically 

separated from other traffic using bollards, curbs, or other raised elements. The design of 

bus lanes requires balancing many competing factors.  

2.3 Bus Lane Operation 

Bus lanes may have separate sets of dedicated traffic signals, to allow transit signal priority 

at intersection. The operations of bus lanes be can set to peak daily periods only or all day. 

Overall bus lanes have been shown to improve bus speed and reduce delays between stops 

but the need for setbacks at intersects can cause delays as other vehicles enter the bus lane 

to either transverse the intersection or to make a turn. 

Peak-only bus lanes are enforced only at certain times of the day, usually during rush hour, 

reverting to a general purpose or parking lane at other times. Peak-only bus lanes may be 

in effect only in the main direction of travel, such as towards a downtown during morning 

rush hour traffic, with the buses using general purpose lanes in the other direction. 

Entire streets can be designated as bus lanes (such as Oxford Street in London, Princes 

Street in Edinburgh, or Fulton Street in Downtown Brooklyn), allowing buses, taxis, and 

delivery vehicles only, or a contra-flow bus lane can allow buses to travel in the opposite 

direction to other vehicles. Some locations allow bicyclists or taxis to use bus lanes, 

however where bus or bicycle volumes are high, mixed traffic operations may result in 

uncomfortable conditions or delays. Certain other vehicles may also be permitted in bus 

lanes, such as taxis, high occupancy vehicles, motorcycles, or bicycles. Police, ambulance 

services and fire brigades can also use these lanes (Jepson & Ferreira, 1999). 

https://en.wikipedia.org/wiki/Road_sign
https://en.wikipedia.org/wiki/Road_sign
https://en.wikipedia.org/wiki/Traffic_signals
https://en.wikipedia.org/wiki/Traffic-light_signalling_and_operation
https://en.wikipedia.org/wiki/Rush_hour
https://en.wikipedia.org/wiki/Oxford_Street
https://en.wikipedia.org/wiki/Princes_Street
https://en.wikipedia.org/wiki/Princes_Street
https://en.wikipedia.org/wiki/Taxicab
https://en.wikipedia.org/wiki/High_occupancy_vehicle
https://en.wikipedia.org/wiki/Motorcycle
https://en.wikipedia.org/wiki/Bicycle
https://en.wikipedia.org/wiki/Police
https://en.wikipedia.org/wiki/Ambulance_service
https://en.wikipedia.org/wiki/Ambulance_service
https://en.wikipedia.org/wiki/Fire_brigade


https://en.wikipedia.org/wiki/Parking_violation
https://en.wikipedia.org/wiki/Brisbane,_Australia


https://en.wikipedia.org/wiki/Air_pollution




  

12 
 

time. However, occasionally late arrival at the station due to traffic accidents and service 

disruptions are not considered unreliability. 

A study conducted in Changzhou located at the southern Jiangsu province of China 

indicated that the service reliability of bus lane is different from morning and evening time. 

The bus operators suggested that unreliability was caused by headway irregularity which 

is worst during the A.M and P.M peaks. However, from the perspective of passengers the 

un-liability was based on potential waiting time (PWT) and reliability buffer time (RBT), 

service reliability is the worst during the early period followed by the AM Peak (Y, et al., 

June 2014). 

d) Passenger comfort 

Comfort is one of the major travelling behaviors which cause commuters to shift to other 

modes neglecting other benefits such as travel time and fare. In order to minimize 

overcrowding and improve comfort to commuters, it is necessary to shorten the waiting 

time of buses at the station and applying the bus platoon system (Duwa Hamisi Chengulaa* 

& Keneth, December 2017). This is a psychological state characterized by stress and lack 

of control due to the suffocation caused by overcrowding before and during the trip 

including poor physical facilities of the system (B, et al., 2015). 

This is considered in terms of noise levels produced by bus and passengers, vehicle 

bumping due to poor road condition, overcrowding of commuters at the stations and 

terminals and within the buses, rough driving and over speeding, poor/lack of toilets at the 

terminals, bad communication between ticketing agency or drivers and commuters, poor 

hygiene and ventilation in buses and stations and lack/poor travel information. 

2.6 Types of Bus Lane 

a) A curbside bus lane: -runs along the curb. Vehicles are not allowed to park or stand this 

lane, but may briefly enter this lane to make right turns unless otherwise.  

b) An offset bus lane: - is placed one lane away from the curb. In this setup, vehicles are 

able to park or stand at the curb but are not allowed to double park or stop on the bus lane. 

Vehicles may briefly enter this lane to make right turns unless otherwise specified.  

c)  Median bus lanes: - which are placed in the center of the road.  

 

https://en.wikipedia.org/wiki/Parking
https://en.wikipedia.org/wiki/Double_parking
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2.7 Bus Lanes Capacity  

The vehicle capacity of a bus lane is influenced by the capacity of the critical bus stop 

located along the lane, which typically is the stop with the highest volume of passenger 

movements. However, the critical stop might also be a stop with an insufficient number of 

loading areas.  

2.8 Bus Lanes and Variations 
Bus lanes are roadway lanes dedicated to bus use. Variations include HOV lanes 

accommodate buses and rideshare vehicles that carry a designated minimum number of 

passengers (often 2+ or3+) and High Occupant Toll (HOT) lanes which accommodate 

buses, rideshare, and toll-paying vehicles. These lanes sometimes accommodate other 

vehicle types including motorcycles, alternative fueled vehicles, and freight trucks. Several 

current trends support bus lane development: many residents and communities want transit 

service improvements in order to respond to changing consumer demands and to help 

achieve planning objectives such as reducing traffic and parking congestion, improving 

mobility options for non-drivers, and reducing traffic accidents and pollution emissions 

(Levinson and Krizek 2015). Bus lanes are a type of managed lanes (FHWA 2015), a transit 

improvement strategy (Kittleson &Associates 2013), Urban planning often focuses on the 

efficiency and attractiveness of grade-separated rail transit while undervaluing grade-

separated bus lanes. 

2.9 Bus Lane Impacts 

2.9.1 Travel Impacts 

Under certain conditions, bus lanes can significantly increase bus travel speeds and 

reliability (Currie and Sarvi 2012; Boyle 2013). On congested roads, dedicated lanes can 

double or triple bus travel speeds, although, since only a minor portion of total but travel 

occurs under such conditions and congestion is just one of several causes of transit delay 

(bus travel requires time to access bus stops, wait for buses, dwell time loading and 

unloading passengers, plus intersection delay), by themselves bus lane may only reduce a 

small portion of total travel times.  
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2.10.1.4 Cleanliness 

The indicators regarding cleanliness refer to the physical condition of vehicles and 

facilities, and specifically, it includes cleanness of interior and exterior of vehicle, shelter 

and benches. 

2.10.1.5 Safety and Security 

Safety and security indicate the degree of safety from crime or accidents and the feeling of 

security resulting from psychological factors; therefore, this aspect refers not only to safety 

from crimes while riding or at bus stops and from accidents, but also to safety related to 

the behavior of other persons and to the bus operation (Mazzulla, et al., 2007). 

2.10.1.6 Fare 

The service aspect regarding fare includes characteristics of the monetary cost of the 

journey by bus, like the cost of a one-way ride, the cost of a transfer, the availability of 

discounted fares, the availability of volume discounts, the cost of parking at bus stops  

(Mazzulla, et al., 2007). 

There are several possible ways to favor higher value and space-efficient trips, including 

road pricing, or priority intersection treatments and dedicated lanes for certain vehicles 

such as freight trucks, buses and High Occupancy Vehicles (HOVs). Bus lanes can 

significantly increase transport system efficiency and equity. 

2.11 Measures to improve quality of service in public bus transportation 

Improving the bus system helps transportation planners and transportation service 

providers to improve the current and future mobility needs, increase customer satisfaction 

and profitability of the transportation industry. Through sustainable transportation and 

transportation demand management, many Canadian communities have taken actions to 

improve the sustainability of their urban system and reshape their transportation system to 

address the congestion issue, respond to their community needs and provide travelers and 

commuters with convenient, reliable, clean, safe and sustainable transportation options 

(Gris Orange 2012). 
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Multiple linear regression is one of the most widely studied and applicable statistical and 

economic techniques for the following reasons. The major part of a regression analysis is 

checking the assumptions.  

Before conducting any regression analysis, the assumptions should be checked. The 

following multiple linear regression assumptions are checked for violation before 

performing the regression analysis. The assumptions are lists below 

Assumption 1: - the relationship between the independent and dependent variables to be 

linear. There should be a significant linear relationship between the dependent variable and 

each of the independent variables. Scatter plot of each independent variable versus the 

dependent variable is used to check the assumption. 

Assumption 2: - Multicollinearity (linear regression assumes that there is little or no 

Multicollinearity in the data) Multicollinearity occurs when the independent variables are 

too highly correlated with each other. We can check Multicollinearity two ways: 

correlation coefficients and variance inflation factor (VIF) values. To check it using 

correlation coefficients, simply throw all your predictor variables into a correlation matrix 

and look for coefficients with magnitudes of .80 or higher. If your predictors are 

Multicollinearity, they will be strongly correlated. However, an easier way to check is 

using VIF values, which we will show how to generate below10. 

Assumption 3: - Homoscedasticity (residuals have a constant variance along the fitted 

value). Homoscedasticity refers to whether these residuals are equally distributed, we 

check this assumption by plotting the predicted values and residuals on a scatterplot. 

 Assumption 4: - An outlier is an observed data point that has a dependent variable value 

that is very different from the value predicted by the regression equation. As such, an 

outlier will be a point on a scatterplot that is (vertically) far away from the regression line 

indicating that it has a large residual.  
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3.2.1 Alternative Transport Modes in the Study Area 

The available alternatives on the route from German roundabout to Mexico roundabout 

include private vehicles, Taxi or minibus, midi-buses (Higer or Lonchinas), large buses, 

such as Anbessa bus, Sheger bus ,and public bus. In addition, during the pilot survey, midi-

buses (Higer and Lonchinas) were found to be unavailable between 6:00 AM and 9:00 AM. 

Hence midi-buses were not considered from the choice set. Therefore, the choice set was 

only including; bus to the bus lane system. 

There are three different public bus transport enterprises that provide transport services in 

the study corridor; Anbessa bus, Sheger Bus ,and public buses. It was observed on site both 

Anbessa buses and Sheger buses along that corridor are of two types; double-decker and 

flat floor buses and public buses are of mid-floor bus type only. The double-decker buses 

shown in Figure 5, below, have a capacity of 80 seated and 60 standing passengers and low 

floor buses shown in Figure 6 have a capacity 40 seated and 30 standing passengers (Anon., 

2016). The cost of traveling with these three different buses is similar from the origin to 

destination of the study trip. 

   

Figure 5 Anbessa Double Decker Bus                   Figure 6 Sheger flat floor bus 

 

 

 

 




























































































































