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ABSTRACT 

Transportation is the indispensable component of the economy that plays a major role in 

spatial relations between locations. Public bus transportations are broadly accepted in 

many cities as preferred transportation alternative for commuting to work, performing 

short journey or travelling to social events. The study only focused on the intra-city 

(within city) bus service among the three services (intercity service (with other cities), 

intra-city service and rural services) because of the traffic situation experienced within 

the municipal areas of the City. The main objective of the study was to analyze public bus 

transportation service condition and customer satisfaction in Addis Ababa city. 

The study was conducted in seven selected areas (Megenagna, Merkato, Mexico, Piassa, 

Shiro Meda, Arat Kilo, and Legehar) for the questionnaire survey as a primary data. The 

research methodology was designed to collect data from 250 respondents so as to elicit 

their overall satisfaction and factors that adversely affect their satisfaction. The survey 

were conducted during both on and off peak hours  and collected data from study was 

analyzed by using STATA statistical software package 14.0 versions. 

The results of the analyses showed that passengers are mostly dissatisfied with public bus 

transportation services in Addis Ababa city. Using confirmatory factor analysis, two 

underlying observed variables SSI1 (Safety and security indicators of driving practices 

by drivers) and AICI4 (availability of enough information and communication indicators 

of tariff) were excluded from the model due to their low loading coefficient on their path 

and too low values of goodness-of-fit indexes which were 0.42 and 0.29 respectively. All 

observed variables in the measurement model are statistically reliable at the significance 

level of 0.05 and the reliability tests by Cronbach´s Alpha were 0.9198 for the 

measurement model. 

It is recommended that, introduction of dedicated bus lanes or Bus Rapid Transit (BRT), 

should be established, existing bus routes should construct and maintain, finally Shelters 

and benches should be provided well at bus stops. 

Key words: - Public bus transportation: Customer satisfaction: quality service 

indicators: Confirmatory factor analysis. 
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CHAPTER ONE 

INTRODUCTION 

1.1   Background of the study 

Transportation represents one of the most important human activities worldwide and it is 

an indispensable component of the economy that plays a major role in spatial relations 

between locations (Rodrigue etal, 2006) .The purpose of transportation is to overcome 

space, which is shaped by a variety of human and physical constraints such as distance, 

time, administrative divisions and topography. Urban transportation is thus associated 

with a spatial form which varies according to the modes being used and one of the urban 

transportation systems is public transportation (Rodrigue etal, 2006). 

Public transportation (also called public transit, public transport, mass transit and urban 

transit) is a transportation service that is available to the general public including 

vanpools, buses, trains, ferries, and their variations that carry passengers to destinations 

for a fee (Litman, 2010). The systems are broadly accepted in many cities as preferred 

transportation alternative for commuting to work, performing short journey or travelling 

to social events. The mode is an essential component especially for low income groups 

(Richard, 2005). However, it should not be viewed as only for the poor, as the importance 

of public transportation to all income groups in many rich European cities demonstrates, 

it also provides an alternative to those who have private transportation (Richard, 2005). 

Bus systems provide a versatile form of public transportation with the flexibility to serve 

a variety of access needs throughout an urban area. Transportation service performance 

should be assessed from the passengers’ perspectives hence it is essential to determine 

passengers’ views of service provided. The exploration of service quality of bus is 

essential in order to provide a better service in future (Rahman etal, 2017). 

Good public transportation is vital to successful urban areas, enabling people to access 

jobs and services, employers to access labor markets and businesses to reach the 

customers for their services (International Association of Public Transport, 2009). 
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Richard (2005) stated that immobility leads to poverty. This implies that movement of 

people and goods affects the daily endeavors of human beings particularly in the 

economic aspect. A good transportation system cannot be attained if there is no effective 

and efficient services that enhances people’s living standards and gives them satisfaction 

through features such as affordability, efficiency, availability and economically important 

for development. Not only should it have these features but should be a transport system 

that gives commuters the satisfaction they want. 

Today, Addis Ababa is facing huge challenges emanating from years of poor 

coordination in its existing urban systems. Transportation, one of these components of the 

urban system, which is responsible for bridging the gap between areas of production and 

consumption, as well as creating a medium for spatial interaction, continues to be in the 

these challenges. The lack of properly planned urban transportation system in Addis 

Ababa is manifested through the low degree of efficiency of urban mobility that is now 

observed in almost all of the city’s center, sub-centers and other major traffic corridors. 

Urban mobility, which is increasingly becoming inefficient in Addis Ababa and resulting 

in congestion, can be viewed as a function of various components of the urban 

transportation system problems. These elements are traffic management, and 

transportation infrastructure.  

There are several kinds of public transportation service providers in Addis Ababa city 

such as: the blue-white line “taxies” which are shared minibuses: three-wheel cars 

(Bajaj): salon taxi: light rail transit: mid buses and buses. Examples of public bus 

transportations are Anbessa City Bus Service Enterprise (ACBSE), Sheger Mass 

Transport Enterprise (SMTE) and Public Service Employee/s Transport Service 

Enterprise (PSETSE).  

In addition, cross country buses are serving the city during peak hours of working days. 

In increasing numbers, people are using public transportation and local communities and 

are expanding public transit services. Every segment of the Ethiopian society- 

individuals, families, communities, and businesses - benefit from public transportation. 

As a result, residents of Addis Ababa still had to face great inconveniences, as well as 
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additional costs to the daily trips to their destinations (Addis Ababa City Transport 

Authority, 2010 E.C). 

The result of this research can help the public transportation providers to improve their 

services. It is important to attract many passengers mainly because of decrease in the 

number of cars in the cities resulting in reduction of the environmental pollution and also 

because of the noise abatement. According to Replogle and Fultorn (2014), the urban 

passenger transportation emissions can be reduced by 40 % by 2050 if the use of public 

city transportation, walking and cycling in cities expands. 

Finally, this research is envisaged to produce valuable and acceptable conclusions and 

recommendations. 

1.2   Statement of the problem 

Urban public transportation industry is one of the service sectors, which contributed 

much to the economy of the country and also plays important role of reducing 

unemployment problem. A principal function of urban public transportation industry 

should be organized around to satisfy the clients. When the passengers are satisfied, then 

the public services are credited with proving effective service opportunities (Kundi, 

2013). 

The population of Addis Ababa is increasing significantly and the size of the city is 

amazingly expanding horizontally. As the number of population increases, the numbers 

of passengers using public transportation also increases. To accommodate the increasing 

numbers of passengers, transport service is expected to expand. However, the supply of 

transport service is not proportional to the demand. Due to limited numbers of buses as 

well as routes, poor people who cannot afford other modes of transportations are exposed 

to walk long distances on not a well prepared walk ways, and longer waiting and travel 

times in addition to high congestion, large number of accidents and fatality rates; the 

pedestrian, the elderly, the disabled and the children being primary victims. (Addis 

Ababa City Transport Authority, 2010 E.C). 

During peak hours, the demand extremely exceeds the supply of service. At this time, 

namely people are waiting for transport service for long time and there is hard struggle to 
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get the service. Furthermore, buses are overcrowded and operate without closing their 

doors, which may expose passengers to accidents, suffocation, pick pocketing and 

communicable diseases. It is also too difficult for the elderly, pregnant, patients, children 

and disabled people to get the service easily.  

Hence, this research will assess the overall level of satisfaction of customers taking 

quality indicators of public bus transportation service and identify the most important 

factors influencing customer satisfaction with public city transportation services in the 

city. 

In other respect, there are opportunities which have a significant role in public bus 

transportation improvement. The commitment of the government and the interest of the 

residents, as well as the interest of the private sector to participate in improving the 

sector, are major issues to be indicated. 

1.3    Objectives   

1.3.1   General objective  

This research is mainly intended to gain a better quality service and overall customer 

satisfaction focusing on public bus transportation users in Addis Ababa city. 

1.3.2   Specific objectives  

The specific the objectives of this research are; 

 To assess the availability and conditions of public bus transportation system in 

Addis Ababa City; 

 To identify which service quality indicator is the most dominant factor and 

greatest contribution to the customer satisfaction level;  

 To analyze the customer’s attitude towards public bus transportation through 

questionnaire; 

 To analyze the satisfaction of public bus transportation users in Addis Ababa city; 

and  

 To summarize and suggest several improvements to stake holders. 
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1.4   Hypothesis development 

The results for the significant of findings can be supported by hypothesis that whether the 

correlation between all latent variables or not on customer satisfaction with 5 % 

significant level. 

The following typical example of hypotheses were developed that whether the correlations 

between latent variables exist or not. 

Hnull1: There is no correlation between safety and security indicator (SSI) and comfort 

indicators (CI). 

HAlt1: There is correlation between safety and security indicator (SSI) and comfort 

indicators (CI). 

1.5    Research questions 

The general research question was to identify existing public bus transportation service 

conditions and analyzing customer satisfaction in Ethiopia; particularly in Addis Ababa 

city. In order to answer this general question, the following specific questions were 

developed:- 

 What are the challenges facing passengers in urban public transportation 

industry? 

 Why most urban people or public transportation users choose private taxies 

or other public transportation?  

 Why public transportation service providers are could not meet the current 

demands of public bus transportation users? 

 How public bus transportation system is performed with relevant 

technologies? 

 



 

6 

 

1.6   Significance of the study 

The output of the study would help future researchers to expand their knowledge on 

urban public bus transportation services in Ethiopia; particularly in Addis Ababa city. 

Similarly, the output of the study would help various urban transportation service 

providers to develop new insights in marketing strategies by being able to offer the best 

service to their customers so as to retain and maintain them. The study would identify the 

factors influencing customer satisfaction in urban public bus transportation services and 

reveal the importance of attracting and patronizing customers as a key success factor to 

win the competitive environment. 

The study would also help policy makers in the country to understand the economic 

contribution of public bus transportation industry in order for them to make strategic 

decisions. 

This study will contribute in building up academic and empirical literature on travel 

behavior and will be useful for transportation planners in travel demand analysis. 

1.7   Scope and limitation of the study 

The study only focused on the intra-city (within city) bus service among the three 

services (intercity service (with other cities), intra-city service and rural services). This is 

because of the traffic situation experienced within the municipal areas of the City. 

Though a study of this nature requires large samples to statistically generalize results, the 

survey was limited to the number of respondents due to limited resources; especially that 

of time. 

Some of the respondents were illiterate and so all of the questions in the questionnaire 

had to be translated in to the rational working language, Amharic and interviews had to 

be conducted face to face to get the clear picture from most of them. Passengers were 

also in a hurry boarding and did not gate enough time to respond hence may only be 

interviewed on the queue while waiting at the terminal. This challenge was overcame by 

travelling both ways, to get information from the passengers en route to their destination 

and staying at the bus station during off peak hours when buses took longer hours to fill 

to capacity.  
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1.8   Expected outcome 

At the end of this research, all the purposes specified in the objective will get a sensible 

explanation. Based on the observed, interviewed, surveyed data and analysis, the basic 

problems of public bus transportation will be reasonably set and clearly identified. 

1.9   Organization of the study 

This study encompasses five chapters. Chapter One deals with the introductory part of the 

study which included: background of the study; statement of the problem; objectives of 

the study; research questions; significance of the study; scope and limitation of the study; 

expected outcome and organization of the study and. Chapter Two deals with the reviews 

of different literatures relevant to the study mainly empirical and theoretical literatures of 

public transportation from various sources. Chapter Three provides description of the 

study and the data collection process regarding the methodology. Chapter Four deals with 

the description of the findings, presentation and analysis of the study; and finally Chapter 

Five presents conclusion and recommendations of the study. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1   General overview  

2.1.1   General  

This chapter intends to give review on theoretical background in relation to the problem 

under the study whereby numerous empirical studies carried out outside and inside 

Ethiopia were reviewed. It did so by reviewing academic literatures on concepts and 

theories relating to public bus transportation. The chapter begins with conceptual 

definitions, theoretical literature review, a look at urban public bus transport systems, 

mode choice, quality indicators and their characteristics. It then discusses literatures on 

travel behavior, the factors that affect mode choice and customer satisfaction. 

2.1.2   Conceptual definitions 

2.1.2.1   Customer service 

Two terms need to be defined distinctively here; that is customer and service. People 

have developed a number of phrases that illustrate the importance of the term 

customer. These include: “a customer is always right, customer is a king, give customer 

what they need, and customer is an asset’’ etc. Parasuraman & Grewal (2000) define a 

customer as an individual or business entity that buys the product, meaning that they 

acquire it (regally, and probably but not necessary, physically) and pay for it. 

Service is also performances, needs or efforts, risky to clients. They are also 

perishable, variable and inseparable. Today, service is one of the most widely used in 

different sectors. Customer Service is defined as a department or function of an 

organization that responds to inquires or complaints from customer of that organization. 
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2.1.2.2   Quality of service   (Service quality) 

Quality is the totality of features and characteristics of a product or service that bear on 

its ability to satisfy stated or implied need (Markus and Margareta, 2012).
  
Service quality 

can be understood as the same thing with satisfaction, i.e. perceived service quality, as 

well as a match between a customer’s expectation of a service and perception of its 

delivery (Jonson and Clark, 2005). As Palmer and Cole (1995) defined that Service 

Quality can be only by customers and occurs when an organizations goods or a service to 

a specification that satisfies their need and it is an antecedent of customer satisfaction and 

satisfaction in turn has greater effect on purchase intentions. More specifically, it is 

important to investigate which service quality attributes that have the most influence to 

customer satisfaction in Addis Ababa public bus transportation. In this case, the customer 

is a passenger. Therefore, when a passengers becomes satisfied with transportation 

service he/she perceives the service as being of good or high quality and service of good 

or high quality and vice versa. 

2.1.2.3   Customer satisfaction 

Satisfaction is one of the key factors which influence customer loyalty. We assume that 

the satisfied customer will be willing to use the same service provider again.  

Marketing research measures customer satisfaction after a purchase, but in this study 

after a service execution. Satisfaction can be described as the difference between 

consumer expectation and actual satisfaction (Shiau and Luo, 2012). Customer 

satisfaction is the result of a customer’s assessment of a service, based on a comparison 

of their perceptions of service delivery with their prior expectations (Jonson and Clark, 

2005).  

The level of satisfaction of customers depends on their perceptions and expectations of 

the service. Customer’s satisfaction occurred when the requirements of customers are 

exactly fulfilled by the service; i.e. to satisfy customers, service providers are required to 

deliver a service that can at least meet or exceed their expectations. Customer satisfaction 

is an important outcome of career guidance. Public services have a duty to attend to their 

customers and to ensure that they are happy with the services they receive (Hooley et al, 
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2016). Hence, in order for achieving customer satisfaction service providers are 

essentially demanded to know customer’s expectations and periodically assess their level 

of satisfaction. Customer satisfaction is the backbone of service organization and the 

organization gets more than money (Denton, 1989). Gaining competitive advantage for a 

service organization is dependent up on the level of satisfaction of customer (Denton, 

1989). To satisfy customers, accurate understanding of their expectation has invaluable 

importance for those engaged in the provision of service. A service organization that 

understood the expected service in the mind of the customer has better chance of 

satisfying that expectation and getting competitive advantage over other (Palmer and 

Cole, 1995). In-depth understanding and fulfillment of customer’s requirements and 

expectations enables service providers to retain their customer by improving their 

satisfaction (McDonald et al, 2001). 

Customer satisfaction, therefore, highlights and explains the link between what a 

company does (in terms of the products and services offered) and how its customers 

react. For public transport, this link is a key concern. In many countries, major 

investments are being made in public transport systems in order to make them more 

competitive with other means of transport, most notably private cars. New services are 

being developed and old ones are being improved. However, an increase in supply 

(qualitatively or quantitatively) will not automatically lead to a corresponding increase in 

demand and satisfaction (Fellesson and Friman, 2012). 

A customer is satisfied whenever his/ her needs and expectations are met or exceeded. 

First class service and quality creates a satisfied customer. It is important not only 

achieve satisfaction but also maintain and improve it. 

Customer satisfaction is therefore about understanding what customers expect, and 

meeting or exceeding those expectations. 
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2.1.2.4   Service quality and customer satisfaction 

There is a strong linkage between service and quality dimensions (Anderson and 

Sullivan, 1993). But debate arises from whether customer satisfaction in an antecedent of 

service quality judgments or the other way round. Delivering quality service is indeed an 

important marketing strategy, but the difficulty in defining service quality and customer 

satisfaction as well as problems in deploying to specific contexts current instrument 

for measuring such contracts, represent important constraints for the organizations to 

approach their markets. 

A study by Mudenda and Guga (2017) on assessment of the relationship between service 

quality and customer satisfaction, a case of a public passenger road transportation 

company in Zambia found that customers of the case service provider were satisfied with 

the service and that reliability; assurance and tangibility were the most significant 

variables leading to customer satisfaction. In the final analysis, service quality cannot be 

separated from the concept of customer satisfaction. 

2.1.2.5   Service in public transportation industry 

As Kundi (2013) explains, the fare and quality of vehicles are usually indicative of the 

range and type of service available. Increasingly, companies are realizing that service is 

the best way to achieve differentiation and is what can give an operation a competitive 

edge in the transportation sector (Kundi, 2013). 

Services cannot be seen, felt, tasted or touched as tangible products, which can be readily 

displayed and easily transferred to customers (Zeithaml & Bitner, 2000). In public bus 

transport, service is performed for the passengers by people. The emphasis on this is on 

the passenger’s total experience. Indeed, from the passenger’s point of view; service is 

the performance of the organization/vehicle owner and its/his or her staff; hence it is a 

major tool for marketing of service. The passenger and the operators of the bus are 

personally involved in the service transaction. The service is produced and consumed at 

the same time and the experience is an essential element in the transaction. The basis of 

service strategy is market segmentation, largely based on consumer service expectations. 

Successful bus operators develop a service culture based on top commitment, 

management consistency between policy and practice, and well developed channels of 
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communication. Because service people are a part of the product, a good service operator 

is essential. 

Zeithaml & Bitner (2000) added that behavior of a service provider cannot remain 

constant over time; hence there is no consistency in the performance of a service. 

2.1.2.6   Quality service in urban public transportation sector 

An improvement to a supplied service quality can attract more users. This fact could 

resolve many problems (e.g., helping to reduce traffic congestion, air and noise pollution, 

and energy consumption) because individual transportation would be used less (Eboli and 

Mazzulla, 2007). 

On one hand, satisfaction is defined as customer fulfillment. It is a judgment that a 

product or service feature or the product or service itself provides a pleasurable level of 

consumption-related fulfillment, including levels of under-over-fulfillment. Satisfaction 

is defined as “fulfillment of a need, demand, claim, desire, etc.” Need fulfillment is a 

comparative process giving rise to satisfaction responses. The dominant theoretical model 

employed in research into customer satisfaction is the expectancy/disconfirmation model 

in which customers are satisfied (dissatisfied) if their experience and perceptions of the 

service they perceive exceed (fall short of) their expectations. Within this framework, 

satisfaction is analyzed by examining the expectation of service quality and the attributes 

of the service quality that influence the experience and perceptions. On the other hand, 

service quality is defined as a comparison between customer expectation and perception 

of service (Gronroos 1984). 
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2.2   Empirical literature review 

2.2.1   Empirical studies in the world  

Eboli and Mazulla (2007) described service quality attributes are important for customer 

satisfaction with a bus transit service in Cosenza, Italia. Respondent were asked to rate 

the importance and satisfaction with 16 service quality attributes (bus stop availability, 

route characteristic, frequency, reliability, bus stop furniture, bus overcrowding, 

cleanliness, cost, information, promotion, safety on board, personal security, personnel, 

complains, environmental protection and bus stop maintenance). The result shows that 

the latent variable important for global customer satisfaction is service planning which is 

reflected in reliability, frequency, information, promotion, personnel and complaint. For 

instance, Beirão (2007) conducted depth interviews in Porto to find out dissatisfying 

factors. Customers reported waste time, too crowded, lack of comfort, time uncertainty, 

lack of control, unreliability, long waiting times, need to transfer, they cannot change 

route to avoid traffic congestion, lack of flexibility, and long walking time. Edvardsson 

(1998) found that driver incompetence, punctuality and information were important 

factors causing dissatisfaction. 

Rahman etal (2017) conducted a survey to identify existing bus service condition and 

analyzing customer satisfaction of bus service in Dhaka city, Bangladish. A questionnaire 

survey was conducted in five locations in Dhaka city. Bus users’ satisfaction was 

analyzed by discrete choice logit model towards quality, reliability, safety and security 

and service provided by buses functioning in Dhaka city. 

The results indicated that more than half of the respondents believed that the present 

condition of bus service is not satisfactory. In case of the quality of buses, people think 

that the body and sitting arrangement of the buses are uncomfortable. Regarding the 

safety and security condition, the three main reasons of dissatisfaction of passengers’ are 

unsafe driving practices, poor boarding and alighting facilities and lack of enforcing 

agencies surveillance. Reasons which make the service unsatisfactory include irregular 

service provided by buses, regular overcrowding, lack of good standard buses and lack of 
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cleanliness. In spite of these negative views, users’- possessed a positive attitude for 

buses with low travel cost. 

Pawlasová (2015) had used structural equation modeling approach to explore the factors 

influencing satisfaction with public city transport. As he concluded that the logistic 

parameters, including service continuity and frequency, and service, including 

information rate, station proximity and vehicle cleanliness, are the factors influencing 

passengers´ satisfaction on a large scale. 

Mshadoni (2010) conducted PhD dissertation towards improving customer satisfaction in 

transportation decision making. The results support the hypothesis that the impact of 

negative performance is different than the impact of positive performance on customer 

satisfaction in a transportation context. His findings suggest that the relationship is 

asymmetrical and nonlinear contrary to implicit assumptions of current decision support 

tools like the Importance-Performance Analysis (IPA) matrix. The results also identify 

that transportation agencies identify quality of life and customer satisfaction as an 

important goal and measure for their regions. These results suggest that customer 

satisfaction is a tool in decision making and there is an empirical methodology to 

accurately assess the relationship of performance to satisfaction that can impact resource 

decisions in transportation. The results also suggest that customer satisfaction can be used 

to address issues of social equity and the broader goals of transportation plans. 

Rabiul Islam, Mohammed S. Chowdhury, Mohammad Sumann Sarker and Salauddin 

Ahmed (2014)  on measuring customer’s satisfaction on bus transportation result showed 

that service quality attributes influences overall customer satisfaction in using public bus 

transport. High quality public bus transport not only keep customer to continue using 

public bus transport to fulfill their travel demand but also attract potential customer. The 

examination of the literature provide some interested results: Behavior of personnel and 

specifically behavior of bus driver, frequency of services, reliability of services as well as 

time and particularly waiting time seemed to be the most crucial factors affecting 

customer satisfaction within other. 
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2.2.2   Empirical studies in Africa 

As (Kundi, 2013) on the Factors Influencing Customer’s Satisfaction in Urban Public 

Transport in Tanzania, “A Case Study of Public Transport in Kigoma-Ujiji Urban 

concluded that public transport is still very important to the community who depend on 

public transport which is regarded as safe, secured and available information all the time 

and so economical related to customers with normal income. The study also concluded 

that proper price set, safety and security, good and comfortable means of transport and 

availability of information’, remain as challenging factors to satisfy customers from time 

to time and this should be tackled time to time. 

Nwachukwu (2014) carried out a study on the Assessment of Passenger Satisfaction with 

Intra-City Public Bus Transport Services in Abuja, Nigeria. In the study, 10 samples of 

bus stop areas were selected 300 public bus transportation users were randomly selected 

to elicit their overall satisfaction and factors that influenced their satisfaction in the use of 

public bus transportation services in Abuja using a self-rated questionnaire.  

Finally, Nwachukwu concluded that the results of these analyses showed that passengers 

were not satisfied especially under availability of sufficient benches at bus stops, 

availability of seats in buses, enough leg-space in buses, maintenance, and sufficient 

number of buses with the public bus transport services in Abuja.  

2.2.3   Empirical studies in Ethiopia 

Mekonnen (2010) did a study on the Assessment of Customer Satisfaction in 

Transportation Service Delivery: The Case of Three Terminals of Anbassa City Bus 

Service Enterprise. He concluded that the quality of service is poor and the basic quality 

of service indicators devised by the World Bank was not met and the majority of 

customers were not satisfied based on the selected service attributes. Most of the 

respondents did not have positive feeling about the transport service of ACBSE. 

Therefore, ACBSE is not meeting the requirements of customers using quality indicators 

of bus transport service as parameters. 
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2.3   Research gap identified 

After reading different authors’ definitions, models and empirical literatures written 

by different researchers, it was found that most of the authors emphasize about 

customer’s satisfaction, customer perception of service quality, quality of Service 

(service quality). Therefore, it is concluded that there was a need to study more about the 

factors which affect customer’s satisfaction on urban public transportation, a case of 

Addis Ababa city. 

2.4   Urban public transportation system  

The provision of public transportation in urban areas has become a major problem in 

most developing countries, in some respects more so than in developed countries. A 

major cause is rapid urban population growth, resulting in increased demand with which 

many transportation systems are unable to cope adequately, compounded by low levels of 

income, inadequate road infrastructure, and uncontrolled use of private transportation, 

severe traffic congestion, and inadequate and inefficient public transportation systems. 

Increasing car ownership is also having an effect on the layout of cities, with greater 

decentralization of commercial activities and dispersal of residential areas. This has 

implications for transportation provision: public transportation is relatively inefficient in 

serving areas of low population or employment density (Richard, 2005). 

All but the smallest towns usually have some form of local public transportation service, 

ranging from those in which conventional and formal public transportation services 

predominate, to those which are heavily or totally dependent on informal public 

transportation modes. Typically the majority of urban passenger journeys in developing 

countries are by public transportation. The greatest demand for transportation is from 

residents of the city, travelling as commuters to work or school, on business, or for social 

and leisure purposes, together with visitors including business travelers and tourists. The 

proportions of these categories of user vary widely from city to city, as do their 

requirements (Richard, 2005). 

The rate of urban population growth in the majority of developing countries is very high, 

with natural population growth compounded by migration from rural to urban areas. In 
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many countries, therefore, the urban population is increasing at a much faster rate than 

the national population as a whole. The volume of passenger movements increases due 

not only to population growth but also, in many cases, to increasing mobility resulting 

from growth in gross domestic product (GDP). Moreover, as the city population grows, 

so does the size of the city itself in terms of area; some people therefore have to travel 

longer distances from home to work as residential areas spread outwards at the city 

boundaries, and for many commuters walking ceases to be an option. Average 

commuting distances increase, so that the rate of increase in passenger kilometers is often 

substantially greater than the increase in the number of journeys. However, growth in the 

level of public transportation provision tends to lag behind the increase in demand 

(Richard, 2005). 

2.5   Characteristics of public bus transportation services 

Public bus transportation can be characterized as service quality and customer 

satisfaction. 

2.5.1   Service quality of public bus transportation 

Richard (2005) stated that Service quality, embracing: reliability, punctuality, safety, 

convenience, comfort and security, should be the first responsibility of a transport 

undertaking to its customers. Standards are often difficult to define and measure; they 

vary considerably from one country to another, as well as over time, as do opinions as to 

what is satisfactory and what is not. It is therefore impossible to specify standards which 

are universally acceptable. Achievable standards are constrained by what users can afford 

or are willing to pay for. Different standards are demanded by users at different income 

levels. However, it is clear from comments in the media and elsewhere that there is 

general public dissatisfaction in many developing countries with the quality of public 

transport services. Another indication of the perceived quality of service is the often 

considerable extent to which organizations find it necessary to operate personnel 

transport on their own account, suggesting that many users regard public services as 

inadequate for their requirements. 
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2.5.2   Customer satisfaction of public bus transportation 

The overall passengers´ satisfaction with public bus transportation may be affected by the 

overall service quality. Frequency, punctuality, cleanliness in the vehicle, proximity, 

speed, fare, accessibility and safety of transportation, information and other factors can 

influence passengers´ satisfaction (Pawlasová, 2015). 

2.6   Quality indicators of public bus transportation service 

Mekonnen (2010 G.C) assessed the quality of service and customer satisfaction using 

quality indicators of bus transport service as parameters. In the analysis it was found that 

the transport service of ACBSE was constrained by capacity limitation. Consequently, 

the quality of the service was poor and the basic quality of service indicators devised by 

World Bank was not met and the majority of customers were not satisfied about the 

selected service attributes. In addition, Mekonnen (2010 G.C) stated that most of the 

respondents did not have positive feeling about the transportation service of ACBSE. The 

quality of public transportation service can be measured against reliability, convenience, 

safety, security and comfort (Richard, 2005). 

2.6.1   Reliability  

According to Richard (2005), reliability is an important element of service quality, and 

where users have a choice, has a strong influence on demand; when services become 

unreliable, some passengers are lost who are never regained. There are several aspects of 

reliability: - most fundamental is whether a particular scheduled service operates at all, 

and if it does, whether it operates according to scheduled departure and arrival times. 

Also important is reliability on the road; frequent vehicle breakdowns detract 

considerably from service quality where services are operated to a timetable, passengers' 

expectations with regard to punctuality vary considerably; some expect to have to wait a 

considerable time for a bus, regarding this as normal, and may not even be aware of 

scheduled departure times or understand the concept of scheduling.  

In some countries, it is usual for long distance passengers, particularly those living in 

rural areas who travel infrequently, when wish to travel, merely to go to the nearest point 

where they may join the bus, and wait until one arrives; this may be several hours later. 
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However, most passengers, particularly those using urban services, are becoming 

increasingly conscious of waiting times, and are dissatisfied when buses fail to arrive on 

time or operate at the appropriate frequency. It is also very much in the operator's interest 

to ensure that buses run in accordance with their schedules, in order to achieve 

satisfactory passenger loadings and vehicle utilization (Richard, 2005). 

Standards of reliability in developing countries, particularly on long distance services at 

the lower end of the market, are often very low, due partly to road conditions, but also to 

poor management control. Many services do not operate to schedule, but even where 

schedules apply, timekeeping is often poor. A primary determinant of service reliability is 

the reliability of the vehicle itself, which can be measured in terms of average kilometers 

per breakdown; an excessive number of mechanical failures is a common problem. 

Accidents also affect service reliability but primarily are a safety issue, as discussed 

below. The effects of breakdowns are often compounded by long recovery times, 

particularly in the case of long distance bus services, when vehicles may break down 

many hundreds of kilometers away from base; broken down buses may have to wait 

several days before being recovered, and when reliability within an operation is poor and 

several breakdowns occur each day, this has a seriously adverse effect on vehicle 

availability, affecting all services (Richard, 2005). 

2.6.2   Convenience 

Convenience comprises accessibility, waiting time, interchangeability between services, 

fare, speed or journey time, ease of payment, and availability and accuracy of information 

as an important element, which determines the quality of the service (Richard, 2005). 

2.6.2.1   Accessibility (Walking distance) 

Accessibility can be expressed in terms of the distance passengers have to walk starting 

from their home to the initial bus stops and from the final bus stops to their final 

destination. Accessibility to bus services is a function of the density of the route network 

and the distance between bus stops. It can be expressed as the average distance users 

must walk between the starting point of their journey (normally their homes) and the bus 

stop, and the distance between the destination bus stop and the ultimate destination. 
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Walking distance is an indicator of the coverage of the service. High walking distance 

indicates small coverage (Armstrong-Write, 1993). In dense urban areas the walking 

distance should range from 300-500 meters. In low densely urban areas, 500-1000 meter 

is the acceptable distance that passengers may walk to and from bus stops (Armstrong-

Write, 1993). 

2.6.2.2   Waiting time 

Waiting time is an important element of convenience: the shorter the waiting time, the 

greater the level of convenience. Waiting time is a function of both service frequency and 

the capacity of the service: even with a high frequency the waiting time may be excessive 

if inadequate capacity results in users having to wait for several full buses to pass before 

one arrives which has accommodation.  

Waiting time is the time passengers have to wait at bus stops for buses. Even though, 

their expectations may vary, most passengers are delighted with minimum waiting time. 

The shorter the waiting time is the greater the level of convenience.
 
 Longer waiting time 

indicates poor quality of service. To achieve a reasonable level of service, the average 

waiting time should be in the range of 5-10 minutes and the maximum waiting time 

should be in the range of 10-20 minutes (Armstrong-Write, 1993).  

2.6.2.3   Interchangeability between services 

Interchangeability between services is the number of times a passenger has to change 

buses or other modes on a journey to or from work (Armstrong-Write, 1993). Passengers 

are more satisfied with a route network which enables them to complete their journey 

without having to transfer from one vehicle to another (Richard, 2005). The average 

interchanges between routes and services are determined to be in the range of zero to one 

and the maximum should not be more than two. At the same time, the number of 

passengers who interchange two times (i.e. the maximum interchange) should be less 

than 10% of passengers (Armstrong-Write, 1993). 
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2.6.2.4   Fare  

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

journey by any public transportation modals, like the cost of a one-way ride, the cost of 

transfer, the availability of discounted fares (e.g. for students), the availability of volume 

discounts (e.g. for monthly passes), the cost of parking at vehicle stops, etc. Clearly, cost 

affects mode choice behavior of travelers. On the other hand, many studies about the 

attitudes towards transportation system alternatives found that the monetary travel cost 

does not constitute a major factor in the modal-choice decisions. As an example, (Wallin 

and Wright 1974)
 
concluded that “cost does not play a major role in the choice of 

transportation mode”, whereas (Beirão and Sarsfield 2007) stated that public transport is 

generally perceived as cheaper than car and monetary cost does not appear as a key factor 

for changing to public transport. 

Most public transportation service in Addis Ababa city buses, mini bus and other types of 

public transportation in the city collect their fares in side vehicles. LRT, SMTE, ACBSE, 

PSETSE and others require the purchase of a ticket to generate for the operators. Tickets 

may be bought either in advance, or at the time of the journey, or the carrier may allow 

both methods. Passengers may be issued with a paper ticket and these tickets may be 

valid for only single trip. 

The tickets may have to be shown or checked at the station platform or when boarding, or 

during the ride. Operators may choose to control all riders, allowing sale of the ticket at 

the time of ride. Alternatively, a proof of payment system allows riders to enter the 

vehicles without showing the ticket, but riders may or may not be controlled by a ticket 

controller; if the rider fails to show proof of payment, the operator may fine the rider at 

the magnitude of the fare. This kind of fare collection is much tedious particularly when 

it comes to the mass transportation such as SMTE, LRT, ACBSE, PSETSE and other 

mass transport services due to the higher number of passengers in a single trip make the 

fare collection worse. 

It is felt that the fare collection systems on all modes in the public transportation 

networks require significant upgrading and overhauling to match the investments and 
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improvements on other aspects of the service (http://tpmo.gov.et/public-transport 

Feb.4,2019). 

2.6.2.5   Journey time 

Passengers should not be expected to spend more than two to three hours each day 

travelling to and from work (including walking to and from bus stops, waiting time, 

interchanging, and bus trip times). Excessive journey times may be a reflection of 

inadequate bus supply or poor scheduling and routing. But other external factors may 

have a much greater influence and need to be taken into account when assessing the 

performance of bus services (Armstrong-Write, 1987). According to Armstrong (1987), 

average journey time should be between 1 and 1.5 hours. 

2.6.2.6   Ease of payment  

Ease of payment is a system which requires passengers to have the exact fare ready when 

boarding the bus and advance purchase of tickets from road side vending machines are 

common in most countries. Whatever the system of payment, it should be easy and more 

user-friendly than others (Richard, 2005). 

2.6.2.7   Availability and accuracy of information 

Availability and accuracy of information enables passengers to plan their journeys, 

especially for prospective passengers. Even if the service is very good, the convenience 

of the service is significantly reduced if passengers do not have information about the 

service. Details of routes operated, points at which vehicles may load and unload 

passengers, places served along each route, final destinations of routes, the fares for the 

journeys to be made, and service operation timetables which include departure times 

from terminals, times at major intermediate stops and arrival times at the destination are 

important information that should be made available to passengers. Service providers 

should also keep information about the service up-to-date. Accurate and up-to-date 

information increases passengers satisfaction and it may also persuade additional 

passengers to use the service (Richard, 2005). 

http://tpmo.gov.et/public-transport%20Feb.4,2019
http://tpmo.gov.et/public-transport%20Feb.4,2019
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No matter how good a service is, if the prospective passenger cannot understand it, or is 

unable to discover where bus or rail services run, the convenience is greatly reduced. 

Regular passengers will be familiar with the services which they use, but prospective 

passengers may be deterred from travelling or, if they have the means, they may use taxis 

or private transport. 

As discussed earlier, availability and accuracy of information is therefore vital, as is ease 

of identification of the vehicle on a particular service, or to a particular destination; this is 

an area of weakness in many developing countries (Richard, 2005). 

2.6.3   Safety 

Safety in most situations, high standards of safety is a desirable objective of most 

passengers. Road accidents are the main threat of passengers. Poor driving standards and 

poor vehicle conditions are considered as the primary causes of accidents. The tendency 

for drivers to drive at dangerously high speeds accompanied with overloading, poor 

maintenance, and poor vehicle lighting while driven at night, failure of drivers to regulate 

their speed in accordance with road conditions are the common sources for the death and 

injury of passengers. Hence, safety measures have to be put in practice so that the 

passengers will be guaranteed of safety (Richard, 2005).  

2.6.4   Security 

Due to overcrowding of buses and poor discipline at bus stops and terminals, passengers 

are most of the time vulnerable to pick pocketing and they lose their wallets and 

properties. The way in which transport is operated determines the level of insecurity. 

While the presence of inspectors or conductors on the vehicles, good lighting on buses 

and at bus stops have a beneficial effect in reducing the opportunities for the crime of 

pick pocketing, overcrowding of buses and poor discipline at bus stops and terminals 

increases passengers vulnerability to pick pockets (Richard, 2005). On public buses 

particularly, stealing is common and people lose their wallets due to pick pocketing. 

These acts often create a sense of insecurity among passengers and diminish their 

satisfaction with public transportation services (http://www.nctr.usf.edu).  

http://www.nctr.usf.edu/
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2.6.5   Comfort 

Comfort is considered by passengers using public transportation services. Good seats 

with available space to move easily, good heating and ventilation systems, high 

proportion of seated to standing passengers, low step heights (to facilitate access by 

disabled passengers), good maintenance standards so that the interiors of buses are in a 

good state of repair and good standards of cleanliness, low level of crowding, smoothly 

driven buses particularly where standing passengers are carried, good protection and 

resting facilities for waiting passengers at bus stops and stations, good discipline at bus 

stops and on boarding the vehicle so that passengers are being protected from jostling or 

losing their places in a queue are highly required by passengers and determine their level 

of comfort and satisfaction (Richard, 2005). 

2.7   Existing modes of transportation services in Addis Ababa 

Currently the modalities of urban transportation in Addis Ababa city are by motorized 

and non-motorized transportation and are limited to the road transportation that mainly 

comprises White and Blue Minibus taxis that have seats at most 12 people:- Higer midi-

buses that have seat 22 to 27 people:- Anbessa City Buses (which carry 30 people seated 

and 70 standing):- Addis Ababa Light Rail Transit AA-LRT (about 60,000 passengers 

per hour (CREC Schematic, 2012):- Sheger City Bus (32 seats with 2 foldable and 38 for 

standing):- and Public Bus Service (which carry 53 people seated and 35 standing).  

In addition, supplementary vehicles, and Saloon (meter taxi or z-Lucy taxi and Pick Pick) 

taxis that have seat 4 people, Bajaj (3-wheel tire for 3 persons) and Animal carts are also 

used at the peripheral areas. These providers are hardly able to cope up with public’s 

demand for transportation. As a result, residents of the Addis Ababa city still had to face 

great inconveniences, as well as additional costs to the daily trips to their destinations 

(Addis Ababa City Transport Authority, 2010 E.C). 
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2.8   Trends of public bus transportation in Addis Ababa city 

The history of the public bus transportation service in the city of Addis Ababa is dated 

back to the end of the Italian invasion. It was started in 1942 G.C, when fascist Italy was 

driven out of Ethiopia, by collecting vehicles and spare parts used by the invader. In 

1952G.C, it was reorganized as a Share Company of the royal family of Emperor Haile- 

Selassie I and started its services with ten buses, which were dispatched to four routes 

each containing two buses.  

2.8.1   Anbessa city bus service enterprise (ACBSE) 

The Anbessa (yellow and red colored City Buses) started as a Share Company which was 

founded in 1945 has served Addis Ababa over the past seven decades as a major public 

mode of transportation.  

The Anbessa Bus Company was named many years ago and was nationalized by Military 

Regime in 1974. In 1982 G.C, the Share Company was nationalized by the government. 

From 1994 up to date, it has been established as an autonomous public enterprise by the 

council of ministers, Regulation No. 187/1994 as Anbessa City Bus Service Enterprise. 

Currently, it is named as Anbessa City Bus Service Enterprise (ACBSE) owned by the 

Federal Government of Ethiopia. Today there are over 500 buses providing the city 

transportation services under ACBSE and these include: DAF, Bishoftu Rigid and 

Bishoftu Articulated buses. ACBSE operates on about 124 routes, 29 stations, four (4) 

bus terminals at Megenaga, Piasa or Minillik Square, Legehar, and Merkato, areas. In 

addition, it has three (3) depots at Mekanisa with 74,631 sq. m: - Shegole with 53,996 sq. 

m (currently under construction) and Yeka with 97,147sq.m for parking, maintenance and 

other support services. The maximum length of the route is that of bus No. 91 which 

covers about 52 kilometers from Addis Ketema/ Merkato through Sebeta to Teji which 

costs Birr 3 with two (2) designated buses. The minimum length of the route is that of bus 

No. 72 that covers about 4.9 kilometers from Hana Mariam to Saris Abo which costs Birr 

1.25 with four (4) designated buses as provided by the Anbessa City Bus Service 

Enterprise, 2010 E.C.  Figure 2.1 below shows the service map of ACBSE to the farthest 

suburb communities (up to 50 km). 
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Figure 2.1: Service map to the suburb population (up to 50 km) of ACBSE 

Source: ACBSE 

The fare system is based on distance in which the distance is categorized in to eleven (11) 

groups as shown in Table 2.1 below. For each group there is a flat fare from the starting 

point. After the mid distance, a discount fare of the price (considered as a flexible fare) is 

charged. 

Paper tickets are valid for a single trip. They are sold inside the bus at the time of the 

ride. Pre-paid tickets are served only to certain organizations with special arrangements. 

Free travel passes are granted to tree groups: family members of employees, ancient 

patriots and to war veterans. 
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 Table 2.1:  Fare structure of ACBSE 

Distance (Km) Fare (Birr) Passenger share (%) Description 

< 5 1.25 35.35 City center 

5-9 1.50 6.67 City center 

9-12 2.00 38.60 City center 

12-15 2.50 10.77 City Boundary 

15-18 3.00 1.83 City Boundary 

18-21 3.50 0.65 City Boundary 

21-24 4.50 2.07 Suburb 

24-30 5.00 2.29 Suburb 

30-40 9.00 1.36 Suburb 

40-47 10.00 0.29 Suburb 

>47 13.00 0.12 Suburb 

 Source: ACBSE  

2.8.2   Sheger mass transport enterprise (SMTE) 

Sheger Mass Transportation Service Enterprise was established with a view to address 

the acute shortage of transportation service in Addis Ababa City Administration at a cost 

of two billion Birr launched its service since 28 May 2016 G.C under the Regulation 

number of 70/2008 E.C. It was also launched to provide public transportation service on 

free trial on May 28, 2016 with 10 Express buses for 10 days. During this period, 112,000 

passengers were transported on the route from Mexico to Shiromeda. After the free trial 

service, SMTE started with the normal fare service along the three routes: Mexico-

Estifanos Arat killo - Sidist killo - Shiro Meda; Piassa - Bole and Mexico - Bole. Each 

bus is 12.5 m in length with a capacity of 70 passengers 38-42 seated and 28-32 standing. 

In 2017 G.C, SMTE also introduced 25 new buses with Double Deckers. Each bus is 8 m 

in length and 3 m in height with a capacity of 140 passengers 80 seated and 60 standing. 

The busses are envisaged to reduce space occupation which is so in the case of cars on 

the road and the introduction of these new buses is ultimately deemed to reduce traffic 

congestion and provide better and convenient transportation service to the metropolitans. 

SMTE has its own three temporary depots for administrative purposes and these are 

Mexico Depot, Megenagna Depots, and Piassa Depots. 
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Double decker busses are very popular in France, England and in other Europe, countries 

and also in Asia and African countries (Egypt and South Africa). It is for the first time 

that Ethiopia is using the double decker busses 

(https://diretube.com/play/2018/01/30/double-decker-buses-run/). 

The buses are equipped with different technologies like  global positioning systems  

(GPS), security cameras, televisions, e-ticketing and other facilities to assist passengers 

with disabilities, pregnant women and children for entering the bus easily (Shege Bus 

Banner, 2009). 

The fare establishments are based on distance coverage. Tables 2.2 below shows travel 

fares of the SMTE.  

Table 2.2: Travel fares of the SMTE normal and double decker buses. 

Distance travel in Km Fare in Birr 

Up to 4 KM 1.5 

4.1 km – 6 km 2.0 

6.1 km – 9 km 3.0 

9.1 km – 10 km 3.5 

 Source:  Sheger Bus Banner (2009) 

In December 2017 G.C, (SMTE) introduced the City’s first school bus service for 

elementary and high school students only (Grade 1-8 and Grade 9-12 respectively) with 

100 Buses. After inauguration, the new school buses provided services with no charge for 

20 days within the City. Each bus assigned for the elementary school students is 6.6 m in 

length having 32 seats, and  buses assigned for the high school students is 10 m in length 

having 42 seats. All school bus are working in the morning from 6:00 a.m. to 2:00 p.m. 

and in the afternoon, from 2:00 p.m. to 5:00 p.m., both for students in private and 

government schools.  

In the case of school bus fares, charges depend on distance coverage’s. Table 3.2 below 

shows the fares and corresponding distances of the Enterprise’s school bus. 

 

 

 

https://diretube.com/play/2018/01/30/double-decker-buses-run/
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Table 2.3: Travel fares of the SMTE’s school bus 

Distance travel in Km Price in Birr 

Up to 7 km 250 

7.1 Km – 12 km 350 

12.1 Km – 15 km 400 

 Source: Sheger Bus Banner (2010) 

In the near future, SMTE will introduce new service of the Bus Rapid Transit (BRT) 

system. The BRT will be a high quality public transportation system with an aim to 

provide faster, more comfortable and cost-effective service through a dedicated bus lane. 

The Enterprise is making efforts to reduce the passengers' waiting time to 10 min (Sheger 

bus banner, 2010).  

All the SMTE school buses are assembled at the Bishoftu Automotive Engineering 

Industry by the Metals and Engineering Corporation (MeTEC). 

Currently, SMTE operates along about 47 routes with 25 double deckers:- 296 normal 

and 100 School buses.  The average daily number of passengers transported by SMTE is 

about 136,245 and average daily frequency is 7 (Sheger Bus Banner, 2011). 

2.8.3   Public service employees transportation service enterprise (PSETSE) 

Transportation service for the Federal and Addis Ababa city civil servants was launched 

with 199 buses and added twenty buses from the Bishoftu Automotive and Locomotive 

Industry of the planned 410 buses. The transportation of civil servants to and from work 

and also provide a paid transportation services for the general public during the rest of the 

day. Lack of transportation service has been a critical problem in Ethiopia’s capital city, 

Addis Ababa. It is very common to see people queuing for a long time on the main roads 

of Addis Ababa as they try to race for time. This was particularly a source of worry for 

civil servants who had to report at their offices on time and provide the required services 

to clients waiting for them in their offices. 

The construction of the Addis Ababa light railway line and other projects geared towards 

sustainability solving the transportation problem and so the government started a new 

transportation service for civil servants. It will save time that could have been lost due to 
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lack of transportation. It enables civil servants to be in office on time. It is helpful 

because civil servants can use their office hours properly (Mulu, 2015). 

PSETSE were decided to be established in September 2014 under the governmental 

developmental organization’s proclamation number 25/1984 E.C. In November 2013, it 

was intended to render free transportation service for civil servants. It was disclosed that 

it was going to start trial transportation service from Monday, September 15, 2014 using 

over 55 buses on 10 routes. The free transportation service for civil servants is part of the 

package the government is giving to government employees along with the salary 

increment it made a while ago. (http://www.2merkato.com/news/alerts/3262-ethiopia-

civil-servants-free  transport-to commences). 

Currently, the enterprise has more than 390 buses and in addition to the public servants 

giving services for the city population during non-working hour, public holidays and 

weekends (Saturday half day) at a reasonable price; and thereby reduce expense and 

maximize profit as per the objective of the organization during establishment in four 

districts known as North, South, East, and West regions of the city. PSETSE has widened 

its services by giving contract (lease) for Governmental offices and NGO’s. 

(http://www.psetse.gov.et/index.php/en/). 

The time it serves the population is during hours of 7:00 a.m. to 10:00 a.m. and afternoon 

hours from 4:00 p.m. to 7:00 p.m. evening time. It provides the service during Monday-

Friday, including Saturday half day.  

2.8.4   Star alliance city bus (SACB) 

The Alliance transportation service S.C was established in 2009 and has 2,100 

shareholders with paid capital of Birr 35 million capitals, bought twenty five buses, at a 

cost of Birr 36 million, before taxi. Half of the cost was financed through a loan from 

Dashen Bank, according to Adil Abdela, chairperson of Alliance’s board of directors. 

Alliance is the first and the only private city bus to join the sector, and deliver 

transportation services along five different routes in the city. The Star alliance buses 

transport 25,000 passengers every day as data from the AATB in 2014 indicate. The 

buses had a GPS online tracking system to increase efficiency.   

http://www.2merkato.com/news/alerts/3262-ethiopia-civil-servants-free%20%20transport-to
http://www.2merkato.com/news/alerts/3262-ethiopia-civil-servants-free%20%20transport-to
http://www.psetse.gov.et/index.php/en/
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Currently, the Alliance Transportation Services S.C. has stopped providing public 

transportation services for commuters starting on February 5, 2019. The board chairman 

of Alliance transportation service Adil Abdela told to journalists that the disagreement 

with Commercial Bank of Ethiopia (CBE) about the debt payment system for 100 buses 

that were purchased in 2015 was the reason for the stoppage. The buses were purchased 

as part of a government initiative to solve the Addis Ababa City transport service 

problem. However, when the bank wanted the debt paid before the buses began 

operating, it created difficulties. “The tariff set by the government has affected the 

company since it did not consider the market price,” Adil added. The 125 Alliance buses 

transport ten thousand passengers, mostly in Addis Ababa and its suburbs like Sebeta, 

Holeta, Burayu, Sululta, Legetafo and Bishoftu and different routes in the capital city. 

The chairman apologized to customers for stopping the service without notifying people 

in advance, and hopes the problem will be solved very soon as discussions are ongoing 

with the CBE and the Ministry of Transport, Adil said. Currently, the buses are parked at 

the Alliance transportation services compound, in Gulele District. 

(https://www.capitalethiopia.com/capital/alliance-halts-bus-service/). 

 

 

 

 

 

 

https://www.capitalethiopia.com/capital/alliance-halts-bus-service/
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CHAPTER THREE 

MATERIALS AND RESEARCH METHODOLOGY 

3.1   Research approach 

This chapter presents the research methodology that was used in this study. Areas that 

were looked in this research were: description of study area, research design, target 

population, sample size and sampling procedures, data collection tools, method of data 

analysis, ethical considerations, and data quality are discussed in line with the quality 

standard of the research. 

3.2   Description of the Study Area 

Addis Ababa lies between 9°1′48″N latitude and 38°44′24″E longitude. The City is 

located at the heart of the country at an altitude ranging from 2,100 meters at Akaki in the 

south to 3,000 meters at Entoto Hill in the North. The average altitude of the city is 2400 

meter above sea level. This makes Addis Ababa the third highest elevated city in the 

world following La Paz in Bolivia and Quito in Ecuador. Its time zone is categorized in 

east Africa time (UTC+3). Extensive physical growth is shown over the years growing 

from only 33 square kilometer (km
2
) in 1920 E.C. to 224 km

2 
in 1984 E.C and 530.14 

km
2
 in 1990 E.C and 540 km

2
 2007 E.C. The density of the city is over 6060 people per 

km
2
 (BoFED, 2009 E.C). The city has a complex mix of highland climate zones with 

average temperature differences of up to 12.2°C, depending on elevation and prevailing 

wind patterns. The high elevation moderates temperatures year-round, and the city's 

astronomical position near to the equator has made the city to endow constant 

temperatures throughout the year (www.climatezone.com). Table 3.1 below shows the 

population of the Addis Ababa city from 2000 E.C to 2007 E.C. 

 

 

 

http://toolserver.org/~geohack/geohack.php?pagename=Addis_Ababa&params=9_1_48_N_38_44_24_E_type:city%282757729%29
http://en.wikipedia.org/wiki/Time_zone
http://en.wikipedia.org/wiki/East_Africa_Time
http://en.wikipedia.org/wiki/UTC%2B3
http://en.wikipedia.org/wiki/Highland_climate
http://en.wikipedia.org/wiki/Equator
http://www.climatezone.com/


 

33 

 

Table 3.1:  Population of Addis Ababa city from 2000 E.C to 2007 E.C 

Region Year (E.C) Male Female Total 

 

 

Addis Ababa 

 

 

 

 

 

 

 

2000  1333,000 1,459,000 2,792,000 

2001  1,359,000 1,492,000 2,851,000 

2002  1,387,000 1,526,000 2,913,000 

2003  1,420,001 1,560,000 2,980,001 

2004  1,452,968 1,595,668 3,048,631 

2005  1,460,758 1,659,242 3,120,000 

2006 1,515,000 1,680,000 3,195,000 

2007 1,551,000 1,722,001 3,273,001 

Average 

Growth Rate 

(%) 

 

2.2 

 

2.4 

 

2.3 

 Source: City Administration of Addis Ababa Finance and Economic Development 

According to table 3 above, the total population of Addis Ababa was 2,792,000 in 2000 

E.C of which 1,333,000 were males and 1,459,000 were females. By 2006 E.C, the size 

of the city population increased to 3,195,000 with an annual growth rate of 2.1 %. Out of 

this, 52.6 % (1,680,000) were females and the remaining 47.4 % were males. Generally, 

the data shows that the city population has been growing at an optimal rate in the two 

subsequent years with almost equal growth rate. In 2007, the total population was 

3,273,001 of whom 52.6 % and 47.4 % were female and male population respectively. 

During the seven years between 2000 and 2007, the growth rates of male population, 

female population and overall population were: 2.2 %, 2.4 % and 3.3 % respectively. 

Seven important locations from Addis Ababa city (Megenagna, Merkato, Mexico, Piassa, 

Shiro Meda, Arat kilo, and Legehar) were chosen to conduct the questionnaire survey. 

And the study areas were indicated on the map in figure 3.1 below by black circle shapes. 

   



 

34 

 

 

Figure 3.1: Map of study area in Addis Ababa city 

Source: 

https://www.google.com/maps/@8.9865366,38.7602875,11z/data=!10m2!1e2!2e14   

 

   

https://www.google.com/maps/@8.9865366,38.7602875,11z/data=!10m2!1e2!2e14
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3.3 Research design 

The figure below shows the procedures followed in carrying out the research. The 

research problem was identified through literature review and investigation of the real 

world problem. To solve the problem, appropriate research objectives and questions were 

defined. Next, key concepts and service quality indicators were reduced from service 

quality literatures. Then, the necessary data were collected during the field work and 

prepared to make suitable for the analysis. Finally, analysis at different levels was carried 

out. Based on the analysis result conclusions and recommendations for future were 

drawn. 

 

Figure 3.2:  Research design 
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3.4   Target population 

The target populations for the study were included passengers and students from the 

identified population and target respondent was a person above 18 years of age living in 

Addis Ababa city and has the experience of using public bus transportation. The ages 

above 18 were chosen because, people in these ages have a routine commute travel 

behavior and probably has taken public bus transportation as their mode of choice. 

3.5   Sample size and sampling procedures 

For populations that are large and unknown, Cochran (1963:75) 

developed the  equation  as shown below: 

n0=
    

   ................................................................................ (1) 

 Where: 

 n0 is the sample size,  

Z
2
 is the abscissa of the normal curve that cuts off an area α at 

the tails (1 - α equals the desired confidence level, e.g., 95%), the value for Z is 

found in statistical tables which contain the area under the normal curve(1.96) 

 e is the desired level of precision ( standard value of 0.05)  

p is the estimated proportion of an attribute that is present in the population (0.5),   

or maximum variability and 

 q is 1-p=1-0.5=0.5.
 

Therefore,
 

 n0=
               

     
=384.16=385 sample size needed to the study. 

According to Kothari (2004), sampling design and procedures involves the decision to 

the type of sample and technique to be used in selecting the items for sample due to 

limited time and financial resources. Therefore, this study was limited to a sample of 250 

potential respondents and of whom 210 responded with a response rate of 84 %. 
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According to ISO 9000:2000 for Customer Satisfaction Measurement, a response of 200 

is the minimum number for a reliable measure of customer satisfaction. 

The study employed a number of non-probability data sampling techniques. This was 

used because, even though the population size of Addis Ababa is known, probability 

techniques such as simple random sampling requires a list of population elements for 

public bus transportation users, which can be time-consuming and expensive. 

Convenience sampling techniques were used in selecting data collection points and 

respondents. 

Finally, some representative officials from public bus transportation officials were 

selected using purposive (judgment) sampling technique to get some facts about the 

status of the service in Addis Ababa City. 

Structured and unstructured questionnaires were prepared and administered during data 

collection. 

3.6   Data collection tools 

Data collection tools refers to gathering specific information required for providing 

relevant information needed for the study. The major survey instrument was collection of 

primary information using a structured and unstructured questionnaire. The questionnaire 

was designed to collect relevant data and information intended to address the objectives 

of the study. In this regard, the questionnaire included questions properly set to collect 

information required for conducting this final research. Both primary and secondary data 

were collected and analyzed. 

3.6.1   Primary data 

Questionnaire surveys likely covers the views of potential passenger respondents to rate 

their satisfaction. In depth, open - ended interviews with pertinent government officials 

and stake - holders were performed using both photographs including writings. On the 

other hand, field surveys would likely able to acquired important information of locations 

of depots, terminals, bus stations, stops and, passengers. Seven important locations 

(Megenagna, Merkato, Mexico, Piassa, Shiro Meda, Arat kilo, and Legehar) were chosen 
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to conduct the questionnaire survey. Surveys were conducted during both on and off peak 

hours.  

The questionnaire was divided into three parts: (1) demographic information which 

incorporates: age, sex, marital status, educational level, occupation, income level and 

working hour :-(2) mobility details:- routine commute pattern, commute purpose, 

distance of travel, travel time, majority daily transportation of choice, criteria to choose 

which public bus transportation, purpose of travel, route interchangeability, journey 

distance, travel time, and waiting time; and , (3) items measuring satisfaction indicators 

with safety and security, comfort,  availability of enough information and 

communication, reliability and bus service indicators. The respondents expressed their 

satisfaction with factors using a likert scale of 1 to 5, where 1 corresponded to a negative 

statement (Strongly Dissatisfied) and 5 corresponded to a positive statement (Strongly 

Satisfied). 

The questionnaire was developed based on customer satisfaction measurement for ISO 

9000:2000 and previous researches conducted in the areas of public transportation. 

3.6.2   Secondary data 

Secondary data were mostly obtained from published and unpublished documents and 

were collected from pertinent stakeholders, including the Addis Ababa City Transport 

Authority; Addis Ababa City Administration; Anbesa City Bus Service Enterprise 

(ACBSE); Sheger Mass Transport Enterprise (SMTE); Public Service Employees 

Transport Service Enterprise (PSETSE) and different research reports, books, articles, 

journals, government policies, and websites. 

3.7   Methods of data analysis  

In the analysis, both qualitative and quantitative approaches were used to analyze the 

collected data. The acquired data were analyzed using the statistical software package 

called STATA version 14.0 to develop the required measurement model and to evaluate 

the proposed model and find the optimal model with the most significant factors towards 

quality service, reliability, safety, security and comfort. Based on the results, 

interpretations were performed through data management and with simple descriptive 
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statistics in the form of tables, charts, and graphs. Both qualitative and quantitative 

interpretations have been provided. 

The data were acquired in March 2019 through personal questioning. The population was 

all passengers of the public bus transportation in Addis Ababa, meaning everyone who 

has ever used public bus transportation services. As mentioned above, the sample 

consisted of 250 respondents. The respondents expressed their satisfaction regarding to 

the statements. The statements quality indicators towards satisfaction of the public bus 

transportation were adopted from Armstrong-Wright (1993) Public Transport in Third 

World Cities and Richard Illes (2005) Public Transportation in Developing Countries. 

The respondents expressed their satisfaction with factors using a likert scale of 1 to 5, 

where 1 corresponds to a negative statement and 5 corresponds to a positive statement. 

3.7.1   Structural equation model (SEM) 

Structural equation modeling (SEM) is a method which is similar to the regression 

modeling but SEM is more advanced. SEM permits to show latent constructs really 

appearing in such a phenomenon in which are some latent factors due to the respondent 

subjectivity (Kenneth, 1989).  

The structural equation system is estimated by using different methods: maximum 

likelihood, weighted and un-weighted least squares, generalized least squares, and so on. 

SEM have been adopted for describing customer satisfaction in several public 

transportation services: metropolitan public transportation (e.g. Karlaftis et al., 2001; Lai 

and Chen, 2011; Minser and Webb, 2010; Nurul-Habib et al., 2011; Stuart et al., 2000; de 

Oña et al. 2013); interurban bus services (e.g. Wen et al., 2005); rail transportation (e.g. 

Chou et al., 2011a; Tripp and Drea, 2002; Eboli and Mazzulla, 2012b) and airlines (e.g. 

Cheng et al., 2008; Park et al., 2006; Saha and Theingi, 2009; and Yang et al., 2012). 

According to (Kenneth, 1989), a general structural model consists of two parts. These 

parts are a measurement model and a structural model.  



 

40 

 

3.7.1.1   Measurement model  

A measurement model depicts the relations between the observed and the latent variables. 

Observed variables correlate only with measured latent variables that is why the variance 

explained by the linear dependency of the observed variable on the latent variable 

represents every ‘valuable’ variance of the observed variable. The model does not 

interpret the residual segment of the variance. The residual variance can be considered as 

a latent variable (Kenneth, 1989). 

This approach allows the modeling of a phenomenon by considering both the unobserved 

“latent” constructs and the observed indicators that describe the phenomenon. 

The measurement model can be algebraically interpreted as follows in two systems of 

equations in matrix form (Kenneth, 1989). 

 x=Λxξ+δ……………………………………………. (2) 

For the exogenous variables  

 y=Λyη+ε …………………………………………… (3)  

For the endogenous variables 

 Where: 

 ξ (xi)  is an (n x 1) vector of the exogenous latent variables; 

 x and δ1(delta) are column q-vectors related to the observed exogenous 

                        variables and errors, respectively; 

Λx (capital Lambda) is a (q x n) structural coefficient matrix for the effects    

of the latent exogenous variables on the observed variables; 

 η (eta)  is an (m x 1) vector of the endogenous latent variables; 

 y and ε (epsilon) are column p-vectors related to the observed endogenous 

                        variables and errors, respectively; 

 Λy (capital Lambda) is a (p x m) structural coefficient matrix for the effects 

of the latent endogenous variables on the observed ones 
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The measurement model includes also the co-variation matrixes of the vectors of the 

residual variables. These matrixes are usually diagonal, and residual variables do not 

correlate in the model (Kenneth, 1989). 

Confirmatory factor analysis (CFA) is a way of analyzing measurement models. CFA 

models are a synonym for measurement models. 

3.7.1.2   Structural model 

The relations between the latent variables are measured in a structural model. This model 

detects which latent variable is independent (exogenous) and which latent variable is 

dependent (endogenous). The exogenous variable is not influenced by any of the 

independent variables, whilst the endogenous variable is influenced by other variables. 

And, describes the strength of the causal effects among these variables (Kenneth, 1989). 

The basic equation of the latent variable model is the following (Kenneth, 1989): 

 η=βη+Γξ+ζ………………………………………… (4) 

Where:  

 Elements of β (beta) and Γ (gamma) matrices are the structural   

coefficients of the model; 

 β matrix is an (m x m) coefficient matrix for the latent endogenous 

variables; 

 Γ matrix is an (m x n) coefficient matrix for the latent exogenous 

variables; 

 ζ (zeta)   is an (m x 1) vector of random variables 

The structural equation system is generally estimated by using the maximum likelihood 

method (ML). 

The validity of the model can be proven with multiple chi-squared tests and the rate of 

change of a conditional mean is interpreted as a regression coefficient. Comparative fit 

index (CFI), normed fit index (NFI), root mean squared error of approximation (RMSEA) 

and Cronbach’s Alpha (α) were applied in this paper. Standardized regression 
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coefficients should take values equal or higher than 0.5 (optimally 0.7) if the relations 

between the variables are significant (Hair et al, 2010). 

The comparative fit index (CFI) can be algebraically defined as: 

CFI=PN/PNb  .................................................................................. (5) 

 Where: 

PN and PNb are the parameters of non-centrality for the estimated and the 

basic model.  

The possible range of CFI values is 0 to 1. The CFI should also be close to 1.000. This 

index does not vary much with sample size (Urbánek, 2000). 

The normed fit index (NFI) can be algebraically calculated as: 

NFI=1-F/Fb,………………...…………… ...................................  (6) 

 Where: 

F is the minimum value of the loss function for the estimated model; and  

Fb is the value of the loss function as the minimum for the basic model        

(Urbánek, 2000).  

The NFI ranges between 0 and 1 and the value of this index should be close to 1.000 for 

the optimal model. We consider that a model with an NFI lower than 0.9 can be improved 

(Hooper, Coughlan & Mullen, 2008).
 

The root mean squared error of approximation (RMSEA) index can be interpreted as: 

RMSEA=√                 
 

Where: 

 x
2
 is the chi-square,  

df is the degrees of freedom,  

k is the number of estimated (free) parameters, and  

N is the sample size; see Hair et al. (2010).  
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The RMSEA index should take a value of 0.08 up to 0.10 and lower. The lower its value, 

the more proposed mode. 

The Cronbach´s Alpha is one of the most frequently used coefficients of reliability and it 

measures reliability as internal consistency. It is a measure of reliability used to evaluate 

the degree to which different test items that probe the same construct produce similar 

results. 

The Cronbach´s Alpha (α) can be calculated as: 

α= (1-∑    
   i/  

t)………….(3.7) 

Where: 

   k is the number of estimated (free) parameters,  

α
2

i is the variance of component i for the current sample, and  

α
2

t is the variance of the observed total test scores.  

The Cronbach´s Alpha should take value (in optimal case) higher than 0.7 for each latent 

variable. We can consider that the latent variable is valid, if the Cronbach´s Alpha of the 

latent variable exceeds 0.7 and higher (Urbánek, 2000). 

This study depicts on only measurement model. 

3.8   Ethical issues 

Before administering the questionnaire on the potential respondents, prior arrangement 

was made. The purpose of the study was explained to the respondents and they were not 

forced to give their responses but were allowed to participate voluntarily in the study. An 

explanation of the objectives of the research was done before and after undertaking the 

research for clarity purposes on the direction of the study. Utmost confidentially about 

the respondent’s responses was assured by way of keeping all responses secure and using 

them only for academic purposes. 
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3.9   Data quality  

Even though it is difficult to use advanced equipment due to financial constraints, it 

was tried the best for the reliability and validity of the data. In addition efforts were made 

to use appropriate sampling technique. 

Two key concepts in quantitative methods are validity and reliability of the data 

collection instruments was looked at. 

3.9.1   Reliability of data 

Reliability is defined as the quality of consistency or reliability of a study or 

measurement. Measuring instrument is reliable if it provides consistent results (Kothari, 

2004). That means if the same or different researcher repeats the study it should produce 

more or less the same results. This improves reliability by standardizing the conditions 

under which the measurement took place, thus external sources of variation such as 

boredom and fatigue were minimized. Furthermore, the researcher designed direction for 

measurement with no variation from group to group, and by asking similar questions to 

sampled respondents.  

3.9.2   Validity of data 

Content validity refers to whether or not the content of the manifest variable is right to 

measure the latent concept that the study is trying to measure. An extensive search of the 

literature on the concept that will be measured is one way to achieve content validity. 

Criterion validity is also related to the theory and is expected to be able to predict certain 

outcomes.  

Construct validity is a slightly more complex issue relating to the internal structure of an 

instrument and the concept it is measuring.  

Different steps were taken to ensure the validity of the study: Data was collected from the 

reliable sources, from respondent who has experiences in using public bus transportation. 

Interview guide and questionnaire were made based on literature review and frame of 

reference to ensure result validity. Data collected within two weeks to minimize major 

event has been changed with the related topic. 
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CHAPTER FOUR 

RESULTS AND DISCUSSIONS 

4.1   Introduction   

This section contains finding from statistical analysis response rate, demographic 

statistics, and model analysis result. 

4.2   Response rate of questionnaires 

Kothari (2008) refers to the response rate as the extent to which the collected set of data 

includes all sample numbers of the targeted population. To ascertain in-depth of data 

collected, stating response rate of respondents is essential. The response rate is calculated 

by the number of collected questionnaires divided by the number of entire sample. The 

study targeted a sample size of 250 respondents and the completed number was 210 and 

the response rate was 84 %. Therefore, the questionnaire return rate was commendable at 

84 % and credible for analysis. 

4.3   Demographic characteristics of the respondents 

This section considered the gender, age, marital status, educational level, occupation, 

income level and working hours of the respondents. This information is important for the 

study as it helped to evaluate the credibility of the respondents in answering the 

questionnaires or questions posed to them regarding the factors influencing customer 

satisfaction in public transportation sector: A case of Addis Ababa city, in Ethiopia. 
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4.3.1   Gender 

This study sought to establish the gender of the respondents. The research findings are as 

indicated in Table 4.1 below: 

Table 4.1: Percentage distribution of respondents by gender 

Gender Frequency % Cumulative % 

Male 116 55.24 55.24 

Female 94 44.76 100.00 

Total 210 100.00  

One of the variables used to discuss the demographic characteristics of the respondents 

was gender. As presented in Table 4.1, among the 210 respondents 55.24 % were male 

whereas females comprised 44.76 %. There were more male respondents in the study 

than female because of most of the female respondent were reluctant at the time of data 

gathering. The male respondents were more open during the data gathering. 

4.3.2   Age of the respondents 

This study sought to establish the age of the respondents. The research findings are as 

indicated in Table 4.2 below. 

Table 4.2: Percentage distribution of respondents by age 

Age (years) Frequency % Cumulative % 

Between 18 and25 54 25.71 25.71 

Between 26 and 40 99 47.14 72.86 

Between 41 and 60 45 21.43 94.29 

Over 60 12 5.71 100.00 

Total 210 100.00  

Table 4.2 above shows that the majority 47.14 % of the respondents were aged between 

26 and 40 years, 25.71 % between 18 and 25 years, 21.43 %  between 41 and 60 years 

and 5.71 % were aged over 60 years. The age of the respondents was important as 

different age groups have different perception and experience in public transportation 

sector. 
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4.3.3   Marital status of the respondents 

This study sought to establish the marital status of the respondents. The research findings 

are as indicated in Table 4.3 below. 

Table 4.3: Percentage distribution of respondents by marital status 

Marital status Frequency % Cumulative % 

Single 71 33.81 33.81 

Married 130 61.90 95.71 

Others 9 4.29 100.00 

Total 210 100.00  

Table 4.3 shows that the majority 61.9 % of the respondents was married, 33.81 % were 

not married (single) and 4.29 % were others i.e. may be divorced, widowed or widower. 

4.3.4   Academic qualification of the respondents  

This study sought to establish the educational level of the respondents. The research 

findings are as indicated in Table 4.4 below 

Table 4.4: Percentage distribution of respondents by educational level 

Educational level Frequency % Cumulative% 

No schooling (illiterate) 11 5.24 5.24 

Grade 1up to 12 65 30.95 36.19 

Diploma 73 34.76 70.95 

BSc or BA degree 54 25.71 96.67 

Master’s degree 7 3.33 100.00 

Above Master’s degree 0 0.00 100.00 

Total 210 100.00  

Table 4.4 above shows that the majority 30.9 % of the respondents have reached grade 

twelve; 34.76 % have obtained diploma or a college level of education; 25.71 % have 

obtained BSc or BA degree; 5.29 % were illiterate or no schooling; 3.33 % have obtained 

Master’s degree and no respondents were above Master’s degree. The result shows that 

most of the respondents have attained grade 1 up to 12 and diploma level education and 

most of them were travelling for educational and working purposes. Therefore, 

educational qualification may have the impact on acquiring information during data 

collection. 
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4.3.5   Occupation of the respondents 

This study sought to establish the occupation of the respondents. The research findings 

are as indicated in Table 4.5 below. 

Table 4.5: Percentage distribution of respondents by occupation 

Occupation Frequency % Cumulative % 

Students 28 13.33 13.33 

Employed 99 47.14 60.48 

Not employed 12 5.71 66.19 

Both students and self employed 39 18.57 84.76 

Retired 18 8.57 93.33 

Others 14 6.67 100.00 

Total 210 100.00  

Table 4.5 shows that the majority 47.14 % of the respondents were employed; 18.57 % 

were either students self-employed; 13.33 % were students; 8.57 % were retires; 6.67 % 

were others; and 5.71 % were unemployed. The result shows that the predominant 

purposes of travel were work-related or education based. 

4.3.6   Income per months of the respondents 

Table 4.6 below shows the distribution of respondents by their income levels. 

Table 4.6: Percentage distribution of respondents by income level 

Income per month (Birr) Frequency % Cumulative % 

Less than 500 5 2.38 2.38 

500-1,000 21 10.00 12.38 

1,000-2,000 21 10.00 22.38 

2,000-3,000 39 18.57 40.95 

Over 3,000 86 40.95 81.90 

No income 38 18.10 100.00 

Total 210 100.00  

Table 4.6 above shows that the majority 40.95 % of the respondents had an income of 

over Birr 3,000 per month; 18.57 % between Birr 2,000 and Birr 3,000 per month; 18.10 

% of the respondents had no income per months; 10.00 % of the respondents had an 

income of between Birr 1,000 and Birr 2,000 per month, similarly 10.00 % of the 

respondents had an income of between Birr 500 and Birr 2,000 per month and 2.38 % of 
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the respondents were generate an income of less than Birr 500 per month. Therefore, the 

income level of the respondents has its own contribution towards the usage of the public 

transportation services. 

4.3.7   Working hours of respondents 

Table 4.7 below shows the distribution of the respondents’ working hours. 

Table 4.7: Percentage distribution of respondents by working hours 

Working hour  Frequency % Cumulative % 

7:00 a.m. - 2:00 p.m. 33 15.71 15.71 

2:00 p.m. - 10:00 p.m. 9 4.29 20.00 

10:00 p.m. - 6:00 a.m. 4 1.90 21.90 

8:00 a.m. - 5:00 p.m. 115 54.76 76.67 

Others 49 23.34 100 

Total 210 100.00  

Table 4.7 above shows that the majority 54.76 % of the respondents work from 8:00 a.m. 

in the morning to 5:00 p.m. in afternoon, 23.34 % of the respondents working hour is not 

constant i.e. working time is vary; 15.71 % of the respondents work from 7:00 a.m. in the 

morning to 2:00 p.m. in the afternoon; 4.29 % of the respondents work from 2:00 p.m. in 

the afternoon to 10:00 p.m. in the evening; 1.90 % of the respondents work from 10:00 

p.m. at night to 6:00 a.m. in the morning. Therefore, working hours of the respondents 

has its own contribution towards of the public transportation demand and supply. 
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4.3.8   Mode of public bus transportation frequently used 

Table 4.8 below shows the percentage distribution of respondents by their choice of bus 

transportation frequently used. 

Table 4.8:  Percentage distribution of respondents by their choice frequently used 

Which public bus mode choice do you use 

mostly? 

Frequency % Cumulative 

% 

Sheger city bus 84 40.00 40.00 

Anbessa city bus 94 44.76 84.76 

Public service employee bus 31 14.76 99.52 

Others 1 0.48 100.00 

Total 210 100.00  

As shown in Table 4.8 above, 40 % of the respondents choose Sheger city bus for their 

daily trips; the majority 44.76 % of the respondents chooses Anbessa city buses; 14.76 % 

of the respondents choose Public Service Employee Bus for their daily trips; and 0.48 % 

of the respondent chooses other public transportation modes for their daily trips. 

4.3.9   Reason to choose public bus transportation 

Table 4.9 below shows the percentage distribution of the respondent’s criteria to choose 

public bus transportation services. 

Table 4.9:  Percentage distribution of respondent’s criteria to choose public buses 

Reason to choose 

public bus 

Frequency % Cumulative % 

Comfort 66 31.43 31.43 

Travel time 14 6.67 38.10 

Quality 20 9.52 47.62 

Travel cost 75 35.71 83.33 

Safety 10 4.76 88.10 

Availability 19 9.05 97.14 

Regular on time 6 2.86 100.00 

Total 210 100.00  

As shown in Table 4.9 above the majority 35.71 % of the respondent’s criteria to choose 

public bus was travel cost; 31.43 % of the passengers’ criteria to choose public bus was 

comfort; 9.52 % of the passengers preferred most quality of the bus; 9.06 % of the 

passengers preferred most bus availability; 6.67 %, 4.76 % and 2.86 % preferred most 
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travel time, safety and regularity respectively. Therefore, according to the respondent’s 

reply comfort and travel cost plays the most predominant criteria to choose public buses. 

4.3.10   Purpose of passenger travels 

Table 4.10 below shows that the percentage distribution of the respondents based on their 

purpose of travel. 

Table 4.10: Percentage distribution of respondents based on their purpose to travel 

Purpose of travel Frequency % Cumulative % 

Work 136 64.76 64.76 

School 30 14.29 79.05 

Leisure 18 8.57 87.62 

Shopping or business 3 1.43 89.05 

Others 23 10.95 100.00 

Total 210 100.00  

As shown in Table 4.10 10 regarding purposes of travel of the respondents, 64.76 % 

expressed for work; 14.29 % expressed for school; 8.57 % expressed for leisure; 1.43 % 

expressed for business purpose and lastly 10.95 % expressed for other purposes. 

Therefore, based on the responses, the major purposes of travel are work and school. 
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4.4   Topic related analysis  

4.4.1   Respondents choice of public buses 

All 210 respondents were public bus users of the city and the choices of respondents for 

their service are illustrated in Figure 4.1 below. 

 

Figure 4.1: Respondents choice of public buses 

4.4.2   Quality of service performance analysis  

Quality of service has been evaluated based on the defined indicators in Chapter Three of 

under literature review and customer opinions as an input for the indicators.  

Quality indicators of public bus transportation service accessibility (walking distance), 

waiting time, interchangeability between services and journey time are discussed as 

follows based on the respondent’s opinions. 



 

53 

 

4.4.2.1   Accessibility (Walking distance) 

Accessibility can be expressed in terms of the distance passengers have to walk starting 

from their homes to the nearest bus stops from the bus stops to their final destination. 

Accessibility to bus services is a function of the density of the route network 

and the distance between bus stops. It can be expressed as the average distance users 

must walk between the starting point of their journey (normally their homes) and the bus 

stop, and the distance between the destination bus stop and the ultimate destination. 

Walking distance is an indicator of the coverage of the service. 

Based on the survey, 11.43 %, 36.19 %,  28.57 %, and 23.81 %  of the respondents walk 

on the range of up to 300m, 301m – 500m, 501m – 1000m, and above 1,000m 

respectively to access the buses service (to and from the bus stops). Figure 4.2 below 

illustrates the graphical presentation of the walking distances. 

 

Figure 4.2: Graphical presentations of the walking distances 

Figure 4.2 above shows that less than half that is, 47.6 % of the customers walk below 

500m which is in the range to the standard given by Armstrong-Wright (1993) from 

11.43 %

23.81%

28.57%

36.19%

Walking distance

Less than 300m 301-500m

501-1000m Over 1000m
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300m to 500m for a reasonably well-served or densely urban area. Furthermore, 28.57 % 

of passengers walk between 500m and 1,000m to and from bus stops. Armstrong-Wright 

(1993) also put standards of the maximum distance that passengers have to walk to and 

from a bus stop which should not exceed 1,000 meters. However, about 23.81 % of the 

customers walk more than one kilometer according to the results of the study. As a result 

Addis Ababa is one of the densely city However, this result is solely based on the 

customer’s opinion about the distance they walk which may not be the real case. So, the 

result obtained is limited on the replies of the respondents. 

4.4.2.2   Waiting time 

Waiting time is an important element of convenience as a quality service indicator of bus 

transportation. Figure 4.2 below illustrates customers' opinions on waiting time buses to 

get bus services. 
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Figure 4.3: Waiting time based on customer service 

According to (Armstrong-Write, 1987) standards to achieve a reasonable level of service, 

the average waiting time should be in the range of 5-10 minutes and the maximum 

waiting time should be in the range of 10-20 minutes. However, Figure 4.3 above shows 

that, about 32.86 % of the respondents wait for more than 20 minutes to get service which 

is above the standard; similarly, 39.52% of the respondents wait a maximum of between 

10 to 20 minutes; 25.24 % of the respondents wait between 5 to 10 minutes which is 

reasonable as stated in the standard. Finally, 2.38 % of the respondents wait below 5 

minutes to get service. 
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4.4.2.3   Interchangeability between services 

The other factor which determines the quality of the service is interchangeability between 

the services. Figure 4.4 below illustrates customers' opinions on service waiting time for 

buses. 

 

Figure 4.4: Interchangeability between services based on customer service 

According to Armstrong-Write, 1987, the average interchanges between routes and 

services are determined to be in the range of zero to one and the maximum should not be 

more than two. At the same time, the number of passengers who interchange two times 

(i.e. the maximum interchange) should be less than 10 % of passengers. But, based on the 

survey result, 60.29 % of the respondents interchange more than two times which is 

beyond the standards and this leads to serious inconvenience. Furthermore, the maximum 

interchange of the result for two times shows 17.65 % which is greater than 10 % and 

indicates out of the standard of Armstrong-Write, 1987. 

60.29%

17.65 %
11.76 %

10.29 %

One time Two times

More than Two times No Interchange at all

Interchangeability between services
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4.4.2.4   Journey time 

According to Armstrong Write (1987), passengers should not be expected to spend more 

than two to three hours and on average should spend between 1 and 1.5 hours each day 

travelling to and from work (including walking to and from bus stops, waiting time, 

interchanging, and bus trip times). Figure 4.5 below illustrates customers' opinions on 

journey time. 

 

Figure 4.5:  Respondents journey time 

Based on the survey, 41.91 % of the respondents spent their time for journey between 1 

and 1.5 hours per day which is within the average value of the standard; 22.79 % of the 

respondents spent their time for journey between 2 and 3 hours per day which lies on the 

maximum journey time of the standard; 20.59 % of the respondents spent their time for 

journey between 1.5 and 2 hours per day; 10.29 % of the respondents spent their time for 

journey less an hour per day and 4.41% of the respondents spent time for journey over 3 

hours per day. 

Journey time

41.91 %

20.59 %

22.79 %

10.29 %

4.41 %

Less than one hour 1-1.5 hour 1.5-2 hour

2-3 hour Over 3 hour
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4.5   Analysis of frequency distribution of respondent’s perception 

Analysis of overall satisfaction (dependent variable) and specific service quality 

indicators (independent variables) was based on the frequency values obtained from the 

self-rated questionnaire. The frequency values are the number of times respondents 

mentioned a variable as their answers or options. This enabled us to obtain the mean 

scores, standard deviations, and variances of the frequency of counts of the response 

values. Adding all the ratings (strongly satisfied=5 + satisfied=4 + average=3 + 

dissatisfied=2 + strongly dissatisfied =1) gave us 15 points for overall satisfaction and for 

each of the specific service quality indicators that affect passenger satisfaction. Thus, 

Q=∑  /N………………………… (7) 

Where,  

Q=mean,  

∑=summation,   

fx=frequency of x, and 

N= number of occurrence 

By summing the nominal values and dividing by the total number of scaling variables, 

the cut-off point is determined. Thus, 

Q=∑  /N=15/5=3.0 

Dividing the total ratings of each variable gives us a mean of 3. Thus, any mean value of  

above 3 indicates passenger satisfaction and below 3 indicates passenger dissatisfaction 

with service quality indicators and overall satisfaction of the public bus transportation 

system. A mean of exactly 3 shows average satisfaction level. The statistical frequency 

distribution of respondents’ perception of the overall satisfaction and specific service 

quality indicators that affect their satisfaction of public bus transportation services in the 

city of Addis Ababa is shown in Table 4.17 below. The specific service quality indicators 

of public bus transportation services that affect passenger satisfactions were poorly 

perceived (Table 3). For instance, variable SSI3 (Chance of pick pocketing), with a mean 

score of 2.99 (mean <3. 0), a standard deviation of 0.97,  recorded 29.52  % under “ 
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dissatisfied” and 3.81 % under “Strongly dissatisfied,” with a total of 33.33 %. 

“Average” and “Satisfied” scored 36.67 % and 23.33 %, respectively, and “strongly 

satisfied” scored 6.67 %.  

Table 4.11: Frequency distribution of satisfaction and quality of service indicator 

Responses (N =210) 

Measur

ed 

variable 

code 

SS S Avg. DS SD  

Mean 

Std.

Dev. 
N % N % N % N % N % 

SSI1 40 19.05 80 38.10 56 26.67 32 15.24 2 0.95 3.59 0.99 

SSI2 33 15.71 75 35.71 41 19.52 37 17.62 24 11.43 3.26 1.25 

SSI3 14 6.67 49 23.33 77 36.67 62 29.52 8 3.81 2.99 0.97 

SSI4 26 12.38 30 14.29 77 36.67 71 33.81 6 2.86 2.99 1.04 

CI1 19 9.05 22 10.48 66 31.43 95 45.24 8 3.81 2.76 1.00 

CI2 27 12.86 40 19.05 33 15.71 93 44.29 17 8.10 2.84 1 

CI3 26 12.38 38 18.10 64 30.48 76 36.19 6 2.86 3.00 1.07 

CI4 40 19.05 43 20.48 30 14.29 68 32.38 29 13.81 2.98 1.36 

AICI1 33 15.71 36 17.14 43 20.48 75 35.71 23 10.95 2.91 1.26 

AICI2 24 11.43 36 17.14 21 10.00 123 58.57 6 32.86 2.75 1.12 

AICI3 31 14.76 21 10.00 53 25.24 93 44.29 12 5.71 2.52 1.18 

AICI4 42 20.00 28 13.33 24 11.43 106 50.48 10 4.76 2.93 1.28 

AICI5 25 11.19 32 15.24 37 17.62 102 48.57 14 6.67 2.77 1.00 

RI1 34 16.19 29 13.81 33 15.71 109 51.90 5 2.38 2.89 1.18 

RI2 25 11.90 40 19.05 30 14.29 98 46.67 17 8.10 2.8 1.19 

RI3 23 13.33 26 12.38 27 12.86 109 51.90 20 9.52 2.68 1.00 

BSQI1 23 10.95 37 17.62 27 12.86 107 50.95 16 7.62 2.73 1.17 

BSQI2 25 11.90 49 23.33 28 13.33 101 48.10 7 3.33 2.92 1.00 

BSQI3 42 20.00 96 45.71 11 5.24 25 11.90 36 17.14 3.39 1.38 

Note:-SS=Strongly Satisfied, S=Satisfied, Avg. =Average, D=Dissatisfied and SD= 

Strongly Dissatisfied 

Only three variables met the expectation of passenger satisfaction of public bus 

transportation services in the city of Addis. The first, variable SSI1 (Driving practices by 

drivers), with a mean score of 3.59 (mean > 3. 0), a standard deviation of 0.99, recorded 

38.10 % under “Satisfied” and 15.24 % under “dissatisfied.”  “Strongly Satisfied and 

“Strongly Dissatisfied” scored 19.05 % and 0.95 %” respectively, “Average” scored 

26.67 %. Secondly, SSI2 (Boarding and alighting facilities), with a mean score of 3.26 

(mean > 3. 0), a standard deviation of 1.25, recorded 35.71 % under “Satisfied” and 17.62 
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% under “Dissatisfied.”  “Strongly Satisfied and “Strongly Dissatisfied” scored 15.71 % 

and 11.43 %” respectively, “Average” scored 19.52 %. Third, BSQI3 (Boarding facilities 

for disabled/women/children), with a mean score of 3.39 (mean > 3. 0), a standard 

deviation of 1.38, recorded 45.71 % under “Satisfied” and 11.9 % under “Dissatisfied.”  

“Strongly Satisfied and “Strongly Dissatisfied” scored 20.00 % and 17.14 %” 

respectively, “Average” scored 5.24 %. Passengers/respondents showed similar values on 

one variable only: CI3 [Availability of seats (seating arrangements)], with the mean value 

of 3.0 (mean = 3. 0) and a standard deviation of 1.07. Figure 4.6: below the shows overall 

quality service indicators of public bus transportation in the city of Addis Ababa. 

 

Figure 4.6:  Overall quality service indicators of public bus transportation 

4.6   Confirmatory factor analysis 

Some terminologies used by the Software are explained below:  
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Observed (manifest) variables: These are directly observed variables that are included 

in the dataset. They are represented by rectangles. For this study the variables x1, x2, x3, 

x4…….and x19 are observed variables in this path diagram and their symbolic 

representations are indicated in the Table 4.12 below. 

Paths: These are direct relationships between variables. Estimated path coefficients are 

analogous to regression coefficients. They are represented by straight forwarded arrows 

and loaded with lambda (λ) structural coefficient matrix for the effects of the latent 

exogenous variables on the observed variables. 

Covariance (non-directional path): This specifies that two latent variables or error 

terms of covary. They are represented by curved arrows and loaded with phi (ϕ) the 

variance and covariance of the latent variables. In addition, it is loaded with epsilon (ε) 

the variances and covariance’s of the errors terms. 

Latent (measured) variables: These are unobserved variables that we wish we had 

observed. They can be thought of as a composite score of other variables. They are 

represented by ovals or ellipse. The variables ξ1 (xi-one), ξ2 (xi-two), ξ3 (xi-three), ξ4 

(xi-four) and ξ5 (xi-five) are latent variables in this path diagram and they are indirectly 

measured by observed variables. Table 4.12 below shows notations for the path diagram 

in above. 

Single headed arrow (directional path): This represents a proposed direct effect of one 

variable on another. 
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Table 4.12: Notations for path diagram 

Quality performance 

indicators (latent 

variable code) 

Observed  

variable code 

Name of observed variables in the 

model 

SSI (safety and security  

indicators) 

(ξ1) 

SSI1(X1) Driving practices by drivers 

SSI2 (X2) Boarding and alighting facilities 

SSI3 (X3) Chance of pick pocketing 

SSI4 (X4) Lightning facilities 

CI (comfort indicators) 

(ξ2) 

CI1 (X5) Crowdedness 

CI2 (X6) Neatness 

CI3 (X7) Good ventilation 

CI4 (X8) Availability of seats (seating 

arrangements) 

AICI (availability of 

enough information and 

communication 

indicators) 

(ξ3) 

AICI1  (X9) Basic Route line 

AICI2 (X10) Travel delay 

AICI3 (X11) Bus stop info 

AICI4 (X12) Tariff 

AICI5  (X13) Emergency situation 

RI (reliability indicators) 

(ξ4) 

RI1 (X14) Availability of sufficient number of 

buses 

RI2  (X15) On time arrival of buses 

RI3  (X16) Customer service 

BSQI (bus service 

quality indicators ) 

(ξ5) 

BSQI1 (X17) Frequency of bus services 

BSQI2 (X18) Fare collection system 

BSQI3 (X19) Boarding facilities for 

disabled/women/children 
 

4.6.1   Confirmatory factor analysis for proposed model 

The measurement models shown below are also known as confirmatory factor analysis 

(CFA) models because they can be analyzed using CFA. In this research five factor of 

confirmatory analyses were done. There were 19 observed variables in the following 

proposed model. Figure 4.7 below shows the theoretical path diagram considered in the 

study. 
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Figure 4.7:  Theoretical path diagram  

According to Kenneth (1989) the models can be unidentified, identified and over-

identified by checking counting rule as follows; 

t=
      

 
 model is just identified 

t>
      

 
 model is unidentified 

t<
      

 
 model is over-identified 

Where:  t= number of parameters to be estimated 

             s= number of observed variables in the model 

             
      

 
=number of non-redundant parameter 

In this case: number of parameters to be estimated=t=λ+ϕ+δ=19+
      

 
+19=53 

Number of non-redundant parameter =
      

 
=

        

 
=190 

Therefore t=53<190, the model is over identified i.e. desirable or good case. And over 

identified model yield a likelihood value which can be used to assess model fit. 

The outputs of the first measurement model (confirmatory factor analysis) for the 

proposed model are illustrated in Figure 4.8 below. 
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Figure 4.8: Path diagram for proposed model 

After the estimation of the model, the software identifies 19 (nineteen) observed variables 

as “measurement’’ variables that contribute to the identification of the latent variable as 

shown in Figure 4.8 above. It also shows how much iteration were done using maximum 

likelihood and number of observations (210) the log likelihood value for mode. 

The software output is attached in Annex B-1. The proposed model shows the 

standardized factor loading values for each of the 19 (nineteen) observed variables as 

well as their standard error, significance, and confidence intervals. For example the 

standardized factor loading for SSI2 (safety and security indicators of boarding and 

alighting facilities) on to SSI (safety and security indicator) was 0.63 with a standard 

error of 0.053. It was significant at P<0.00 and had a 95 % confidence interval that 

ranged from 0.526 to 0.733. All this looks statistically significant. 

The output also provides the chi-square value of 344.06, the degree of freedom of 142, 

and the significance of the chi-square test (i.e. P<0.00). This preliminary goodness of fit 

statistics suggests that the model does not fit the data all that well.  

Even though the variables were statistically significant in the original model but due to 

very small coefficient of path loading they were excluded. These variables were SSI1 

(Safety and security indicators of driving practices by drivers) and AICI4 (availability of 

enough information and communication indicators of tariff), see Table 4.12 above. These 

variables had to be excluded from the model because of the small coefficient and too low 

values of goodness-of-fit indexes (Kaiser-Meyer-Olkin). It can be considered that these 
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observed variables are not significantly important for Addis Ababa city passengers’ 

quality indicators that lead to satisfaction. 

4.6.1.1   Validity for proposed model 

To check the validity of the proposed model equation level goodness of fit, goodness- of-

fit statistics and modification indices should be checked as follows. 

4.6.1.1.1   Equation level goodness of fit   

Table 4.13 below shows the fitted, variance predicted, residual and coefficient of 

determination (R
2
) of each observed variables. The correlation between SSI2 and SSI is 

0.64 implies that the fraction of the variance of SSI2 explained by SSI is 0.64
2
=0.41 i.e. 

coefficient of determination, and left unexplained is 1-0.41=0.59, but equation level 

goodness of fit could be governed by the overall coefficient of determination which was 

0.994, because a value close to one indicates a good fit (Kenneth, 1989). 

Table 4.13: Equation level goodness of fit for the proposed model 

.  
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4.6.1.1.2   Goodness- of-fit statistics 

Goodness of fit can be influenced by sample size, correlations, variance unrelated to the 

model, and multivariate non-normality (Kline 2011, 201). 

Goodness of fit is a measure of how well the observed moments fit, which in this case are 

covariance between all pairs of SSI2… SSI4, CI1…CI4, AICI1…AICI5, RI1…RI3 and 

BSQI1…BSQI3. In a measurement model, the assumed underlying causes are 

unobserved or latent variables; SSI, CI, AICI, RI and BSQI. Table 4.14 below shows the 

goodness of fit statistics for the proposed model. 

Table 4.14: Goodness of fit statistics for the proposed model 

 

The above Table 4.14 shows that under likelihood ratio the chi-square value of 294.20, 

the degree of freedom of 109, and the significance of the chi-square test (i.e. P<0.00). In 

order to fit the model the chi-square value should not be significant at 95 %. Therefore, 

this preliminary goodness of fit statistics suggests that the model does not fit the data that 

well. Details are presented below: 
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 Under population error, the RMSEA values were reported along with the lower 

(should be below 0.05) and upper bounds (should be greater than 0.1) of 90 % 

confidence interval.  Therefore this model’s fit is not close, and its upper limit is 

just over the bounds and so is considered poor. 

 Pclose, commonly is the probability that the RMSEA value is less than 0.05, 

interpreted as the probability that the predicted moments are close to the moments 

in the population. This model’s fit is not close. 

 Under information criteria, AIC and BIC are reported, which contain little 

information by themselves but are often, used to compare models. Smaller values 

are considered better. 

 Under baseline comparison, CFI and TLI are reported; two indices such that a 

value closes to one indicate a good fit. TLI is also known as the non-normed fit 

index.   

 Under size of residuals is reported the standardized root mean squared residual 

(SRMR) and the coefficient of determination (CD).  

 A perfect fit corresponds to an SRMR of 0, and a good fit corresponds to a 

“small” value, considered by some to be limited at 0.08. The model fits well by 

this standard. 

 The CD is like an R
2
 for the whole model. A value close to 1 indicates a good fit. 

The model fits well which were 0.994. 

In general the proposed model seems unfit. Therefore some modification indices were 

needed in order to fit the model as well. 

4.6.1.1.3   Modification Indices 

These modification indices give some important information about omitted paths in the 

fitted model. Two particularly salient points stand out. First, the variables in the 

“covariance” column identify potential suggested paths. Second, the numbers in the MI 

column represent the decrease in the Chi-Squared value that will result if the suggested 

paths added. For instance, if a path were added from e.SSI2 to e.BSQI3 then the Chi-

squared value will decrease by value of 38.36 as shown in Annex B-2. 
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Security and safety indicator for boarding and alighting facilities and boarding facilities 

for the disabled are conceptually akin (similar) and thus it is conceptually plausible that 

the error terms might be correlated, etc. Annex B-2 shows the modification indices’ 

output for proposed model. 

Annex B-2 shows larger number of errors should be modified by adding covariance path 

i.e. SSI2-BSQI3, AICI2-RI2, CI1-CI3,CI3-RI1, SSI4-BSQI2, CI1-CI4, CI2-AICI3, 

AICI1-RI2 & CI3-AICI5, 38.36, 19.679, 12.119, 11.085, 10.694, 10.406, 9.261, 9.100 & 

8.771 respectively in order to obtain modified model. 

4.6.2   Confirmatory factor analysis for the modified model 

After the revision of the proposed model, the software identifies 17 (seventeen) observed 

variables as “measurement’’ variables that contribute to the identification of the latent 

variable as shown in Figure 4.9 below. It also shows the number of iterations using 

maximum likelihood and number of observations (210) the log likelihood value for 

modified model shown in Annex B-3 output for modified model. Figure 4.9 below shows 

the modified path diagrams for this study. 

  

Figure 4.9: Path diagram for the modified measurement model 

After the revision of the modified model, the software identifies 17 observed variables as 

“measurement’’ variables that contribute to the identification of the latent variable as 
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shown in Annex B-3. It also shows the number of iterations using maximum likelihood 

and number of observations (210) the log likelihood value for the model (Figure 4.9 

above). 

The software output Annexed B-3 for modified model shows standardized factor loading 

values for each of the 17 (seventeen) observed variables as well as their standard error, 

significance, and confidence intervals. For example the standardized factor loading for 

SSI2 (safety and security indicators of boarding and alighting facilities) on to SSI (safety 

and security indicator) was 0.64 with a standard error of 0.054. It was significant at 

P<0.00 and had a 95 % confidence interval that ranged from 0.537 to 0.747 which 

slightly differ from the previous output because of the removal of observed variables. All 

this looks statistically significant at 95 % confidence interval. 

From Annexed B-3 for modified model, the standardized coefficients for this modified 

model can be interpreted as the correlation coefficients between the indicator and the 

latent variable because each indicator measures only one factor. For instance, the 

standardized path coefficient SSI2 <- SSI is 0.642, meaning the correlation between SSI2 

and SSI is 0.64. 

Annexed B-3 provides outputs of the standardized factor loading values for each of the 

17 observed variables as well as their standard error, significance, and confidence 

intervals as shown in the previous proposed model. Similarly, all this looks statistically 

significant at 95 % confidence interval. 

The bottom of the coefficients in Annex B-3 of  SSI-CI, SSI-AICI, SSI-RI, SSI-BSQI, 

CI-AICI, CI-RI, CI-BSQI, AICI-RI, AICI-BSQI and  BSQI-RI  are correlated with values 

of: 0.86, 0.69, 0.71, 0.69, 8.86, 0.76, 0.72, 0.89,0.76 and 0.89 respectively: because, 

standardized covariance’s are correlation coefficients. These correlations can be 

hypothesized as 5 % level as follows: 

Hnull1: There is no correlation between safety and security indicator (SSI) and comfort 

indicators (CI) 

HAlt1: There is correlation between safety and security indicator (SSI) and comfort 

indicators (CI) 



 

70 

 

From Annex B-3, the probability value for SSI and CI was zero (p=0.00) which is less 

than 5 %, so the null hypothesis were rejected. Meaning that there is correlation between 

safety and security indicator (SSI) and comfort indicators (CI). Similarly for all variables 

probability values was zero (p= 0.00) which is less than 5 % and, the null hypothesis 

were rejected. Therefore, all variables are correlated amongst themselves. 

4.6.2.1   Validity for the modified model 

There are validated relations between observed and latent variables in the measurement 

model. Table 4.15 shows below the values of standardized regression coefficients in the 

measurement model, when the significance level of 0.05 was used. 

Table 4.1 5 Values of standardized regression coefficients in the measurement 

model 

Latent variables Observed variables Significa

nce level 

Standardized 

regression 

coefficients 

 

Safety and security 

Boarding and alighting facilities 0.000 .6424812 

Chance of pick pocketing 0.000 .5205712 

Lightning facilities 0.000 .686723 

 

 

Comfort 

Crowdedness 0.000 .6731018 

Neatness 0.000 .7526023 

Good ventilation 0.000 .6052976 

Availability of seats (seating 

arrangements) 

0.000 .6734622 

Availability of enough 

information and 

communication 

Basic Route line 0.000 .7520939 

Travel delay 0.000 .6677585 

Bus stop info 0.000 .786947 

Emergency situation 0.000 .7004901 

 

 

Reliability 

Availability of sufficient 

number of buses 

0.000 .699701 

On time arrival of buses 0.000 .9243799 

Customer service 0.000 .8470836 

 

Bus service quality 

Frequency of bus services 0.000 .8306258 

Fare collection system 0.000 .7309162 

Boarding facilities for 

disabled/women/children 

0.000 .5082337 

Source: Author´s own. 

Table 4.15 above indicates all observed variables in the measurement model are 

statistically reliable at the significance level of 0.05. 
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4.6.2.2   Equation level goodness of fit for the modified model 

Table 4.16 below shows the fitted, variance predicted, residual and coefficient of 

determination (R
2
) of each observed variables. The correlation between SSI2 and SSI is 

0.608 implies that the fraction of the variance of SSI2 explained by SSI is 0.608
2
=0.369 

i.e. coefficient of determination, and left unexplained is 1-0.369=0.63, but equation level 

goodness of fit could be governed by the overall coefficient of determination which was 

0.996, because a value close to one indicates a good fit (Kenneth, 1989). 

Table 4.16: Equation level goodness of fit for the modified model 

 

4.6.2.3   Goodness- of-fit statistics for modified model 

Goodness of fit can be influenced by sample size, correlations, variance unrelated to the 

model, and multivariate non-normality (Kline 2011, 201). 

Goodness of fit is a measure of how well the model fits the observed moments, which in 

this case are covariance between all pairs of SSI2… SSI4, CI1…CI4, AICI1…AICI5, 
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RI1…RI3 and BSQI1…BSQI3. In a measurement model, the assumed underlying causes 

are unobserved or latent variables SSI, CI, AICI, RI and BSQI. Table 4.17 below shows 

the Goodness of fit statistics for modified model. 

Table below 4.17 Goodness of fit statistics for modified model 

 

The results under Table 4.17 above indicate that under likelihood ratio the Chi-square 

value of 169.913, the degree of freedom of 100, and the significance of the Chi-square 

test (i.e. P<0.00). In order to fit the model, Chi-square value should not be significant at 

95 %. Therefore, this preliminary goodness of fit statistics suggests that the model does 

not fit all the data that well. Details are as follows: 

 Under population error, the RMSEA values were reported along with the lower 

(should be below 0.05) and upper bounds (should be greater than 0.1) of 90 % 

confidence interval.  Therefore this model’s fit is not close, and its upper limit is 

just over the bounds of being considered poor. 

 Pclose, a commonly is the probability that the RMSEA value is less than 0.05, 

interpreted as the probability that the predicted moments are close to the moments 
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in the population. The output value indicated is equal to 0.05, so this model did 

fit. 

 Under information criteria are reported as, AIC and BIC, which contain little 

information by themselves but are often, used to compare models. Smaller values 

are considered better. 

 Under baseline comparison are reported as, CFI and TLI, two indices such that a 

value close to one indicates a good fit. 

 Under size of residuals is reported the standardized root mean squared residual 

(SRMR) and the coefficient of determination (CD).  

 A perfect fit corresponds to an SRMR of 0, and a good fit corresponds to a 

“small” value, considered by some to be limited at 0.08. The model fits well by 

this standard. 

The CD is R
2
 for the whole model. A value close to one indicates a good fit. Therefore, 

the model fits well with R
2
 0.996. 

The Cronbach´s Alpha is one of the most frequently used coefficients of reliability and it 

measures reliability as internal consistency. It is a measure of reliability used to evaluate 

the degree to which different test items that probe the same construct produce similar. 

Table 4.18 below shows output for the reliability test as internal consistency. 
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Table 4.18 Reliability test  

 

Table 4.18 above shows the items of the scale hang together seems well. The Cronbach’s 

Alpha coefficient of 0.9198 is clearly acceptable. It is likely to know that both the item-

test correlation for AICI4 of 0.3480 and the item-rest correlation for AICI4 of 0.2727 are 

quite a bit lower than the corresponding values for other items. It does not seem to affect 

the overall reliability of the scale. 

Table 4.18 below shows the comparison of goodness of fit statistics for the proposed and 

the modified model. 
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Table 4.19 Comparison between proposed and modified model 

SSI, CI,RI, BSQI and AICI 

Fit indexes Proposed model Modified model 

Chi-square value (df) 294.195(109) 169.913(100) 

RMSEA 

Lower bound 

Upper bound 

0.090 0.050 

0.078 0.042 

0.102 0.072 

Pclose 0.000 0.192 

AIC 9854.931 9748.649 

BIC 10053.104 9982.947 

CFI 0.899 0.962 

TL 0.874 0.948 

SRMR 0.057 0.046 

CD 0.994 0.996 

As shown in Table 4.19 above, all the criteria for goodness fit indices fitted by the 

modified model. 
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  CHAPTER FIVE 

CONCLUSIONS, RECOMMENDATIONS AND PROPOSED 

FUTURE RESEARCH AREAS 

5.1   Conclusions 

Despite the challenges influencing customer’s satisfaction in urban public transportation 

in Addis Ababa city and other towns within the country, public transportation is still 

important for daily commute by stakeholders. 

The result from respondents showed that more than half of the respondents believed that 

the present condition of bus service is not satisfactory. In case of bus stop information, 

commuters think that the information are not fully available causing passengers to  

inconveniences. 

Regarding safety and security, the three major reasons of dissatisfaction are; are unsafe 

driving practices, poor boarding and alighting facilities and lack of law enforcing 

agencies. In the case of the facilities provided, there are a number of reasons which make 

the service unsatisfactory and these are mainly: irregular service, overcrowding, lack of 

standard buses and cleanliness. In spite of these negative views however, users’ have 

possessed positive attitude for buses because of low fares.  

According to the respondent’s opinion towards the bus transportation, some of the quality 

service indicators did not fit with the standards as indicated by the results. 

According to the goodness-of-fit indexes, the proposed measurement model can be 

considered to be optimal for describing the correlation of the direct observations of the 

Addis Ababa city passengers. The fit of the real data with the proposed model is high. 
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5.2   Recommendations 

Based on the findings, the following recommendations are forwarded:-  

 The Addis Ababa City Transport Authority in the provision of buses for intra-city 

transportation services to increase bus service frequency and reduce passenger 

waiting time and walking distance in the area, especially at the peripheries of the 

city, the introduction of dedicated bus lanes or Bus Rapid Transit (BRT), need to 

be established. This will encourage more people (including private vehicle 

owners) to use the bus transportation system concurrently reducing the number of 

private vehicles on the city roads.   

 The government should construct and maintain the existing bus routes to increase 

accessibility and encourage bus operators to provide more services to more areas 

in the city. In this regard, delayed road projects should be completed on time to 

have an efficient road network in the city. This will not only reduce the bus travel 

time but also increase the accessibility to encourage the operator to provide bus 

transport services to more areas in the city. 

 The Addis Ababa City Transport Authority should be faithful to the terms of the 

public-private partnership agreement it entered into with the private sector in the 

provision of public bus transportation services to enhance private operators and 

serviceability standards required of them to improve passenger satisfaction. 

 Shelters and benches should be provided at bus stops to provide protection to 

passengers waiting for bus services. 

 Strategies of the Government must be driven into a phase which will 

take care of safety and security concerns to attract new users and also retain the 

existing users of bus services. 

 

 

 

 

 



 

78 

 

5.3   Proposed future research areas  

The research aimed to assess on the identification of existing public bus transportation 

service condition and analyzing customer satisfaction in Addis Ababa city (Case Study). 

The research also creates a way for other areas for future research in other topics as 

mentioned bellow: 

 The impact of private transportation on the public bus transportation 

should be studied. 

 The importance of public bus transportation in economic development as the 

expense of other transportations sector should be assessed. 

 The impact of public transport in reducing traffic jam within rapid developing 

cities should be assessed. 

 There is no denying the fact that, because of socio-economic and cultural differences, 

there is a variation in the perceptions of people. Thus the study could be extended to 

other parts of the country so that the findings may be more useful. 
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Annexes 

Annex-A Questionnaire survey format 

Dear Respondents:- 

This questionnaire is designed to gather data on the overall on Analyzing Public Bus 

Transportation Service Condition and Customer Satisfaction in Addis Ababa City 

(Case Study) to achieve this purpose and to deeply investigate the case, your response to 

the questions given below has a crucial value. Therefore, you are kindly requested to read 

the questions carefully and give accurate and real data, which exists on the ground. 

Note:-The response that you reply will be used for only academic purpose and kept 

confidential. 

 Thank you very much for your great co-operation! 

Instructions:- 

 Circle the letter of your choice, fill the blank spaces or put the sign (√) 

on the table 

 You may respond more than one answer if it is necessary.  

 It is not necessary to write your name. 

Location of Survey-------------------------------------------------------- 

Time------------------------------- 

Date-------------------------------- 

Part I Demography Information 

1. Sex  M      F 

2. Age  

1)  18-25                           3) 40-60 

2)  25-40                           4) Above 60            

3. Marital status 

1) Single         2) Married           3) Other 
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4. Educational level 

1) No schooling (illiterate)           4) Bachelor degree (BSc or BA) 

2) Grade 1-12                               5) Master’s degree 

3) Diploma                                   6) More than Master’s degree 

5. Occupation  

1) Student                                    4) Both student and self-worker 

2) Not employed                          5) Retired  

3) Employee                                6) Other 

6. Income per month (Birr) 

1) <500 birr                                 3) 1001-2000 birr             5) >3000 birr 

2) 501-1000 birr                         4) 2001-3000 birr        

7. Working hour (local time) 

1) 1:00-8:00 day                         3) 4:00-12:00 night            5) Other 

2) 8:00-4:00 day and night         4) 2:00-11:00 day 

Part II topic related questions 

8. Do you prefer public bus transportation for your trip?    Yes       No 

9. If your answer is “No” for question number 8, why? 

10. If your answer is “Yes” for question number 9, which public bus transportation mode 

do you use mostly? 

1) Sheger mass transport           3)  Anbessa city bus             5)  Other 

2) Star alliance bus                   4)  Public employee service bus 

11. What is your criterion to prefer in question number 10 above? 

1) Comfort                                4)  Travel cost                      7)  Regular (on time) 

2) Travel time                            5)  Safety                             8)  Other 

3) Quality                                   6)  Availability 

12. For what purpose do you mostly use public Bus transport? Rank according to 

frequency please! 

1) Work                                     3)  Leisure                               5)  Other 

2) School                                    4)  Shopping / business 
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13. How many times do you change route or other modes on a journey to or from work? 

1) One time                                3)  More than two times 

2) Two times                              4)  No interchanges at all 

14. How long do you walk to and from bus stops or stations? 

1) Up to 300m                           3)  500-1000m 

2) 300-500 m                             4)  Above 1000m 

15. How long do you spend for journey (walking time, waiting time and travelling time) 

on public bus transports throughout the day 

1) < 1hour                                3) 1.5-2 hour           5) > 3 hour 

2) 1-1.5 hour                            4) 2-3 hour 

16. How long do you wait at the bus stop? Or stations? 

1) <10 minutes                         3) 15-30 minutes 

2) 10-15 minutes                      4) > 30 minutes 

Part III level of satisfaction using likert scale 

17. How do you rate your level of satisfaction regarding to safety and security of public 

bus transport? 

No. Safety and 

Security 

Indicators 

Strongly 

satisfied 

Satisfied Average Dissatisfied Strongly 

Dissatisfied 

1 Driving practice 

by drivers 

     

2 Boarding and 

alighting 

facilities 

     

3 Chance of pick 

pocketing or 

hijacking 

     

4 Lightening 

facilities 

     

5 Feeling secured 

of goods 
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18. How do you rate your level of satisfaction regarding to Comfort of Public Bus 

transport? 

 

19. How do you rate your level of satisfaction the availability of enough information and 

communication? 

No. Availability of 

enough 

information and 

communication 

Indicators 

Strongly 

satisfied 

Satisfied Average Dissatisfied Strongly 

Dissatisfied 

1 Basic route line      

2 Travel delay      

3 Bus stop info      

4 Tariff      

5 Emergency 

situation 

     

 

20. How do you rate your level of satisfaction on Reliability of Public Bus transport? 

No. Reliability 

Indicators 

Strongly 

satisfied 

Satisfied Average Dissatisfied Strongly 

Dissatisfied       

1 Availability of 

sufficient number 

of Buses 

     

2 On time arrival 

of  buses   

     

3 Customer service      

 

 

 

No.  Comfort 

Indicators 

Strongly 

satisfied 

Satisfied Average Dissatisfied Strongly 

Dissatisfied 

1 Crowdedness      

2 Neatness      

3 Good 

ventilation 

     

4 Availability of 

seats (seating 

arrangement) 
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21. How do you rate your level of satisfaction on service Quality of Public Bus transport? 

No. Bus service 

Quality 

Indicators 

Strongly 

satisfied 

Satisfied Average Dissatisfied Strongly 

Dissatisfied 

1 Frequency of 

Bus service 

     

2 Fare collection 

system/ease of 

payment 

     

3 Boarding 

facilities for 

disabled 

persons/wome

n/children 

     

 

22. What is your opinion about public bus transportation service in the city? 

-------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------- 
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Annex-B-1 Software output for proposed model 

This output shows that standardized factor loading values for each of the 19 observed 

variables. 
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Annex B-2 Software output of Modification Index for proposed model of 17 variables 
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Annex-B-3 Software output for modified model 

This output shows that standardized factor loading values for each of the 17 observed 

variables. 
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