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Abstract 

Physical integrations of public transport aims to make the intermodal transit system accessible for 

all users by reducing discontinuities within the system. Enhancing the physical integration of 

public transport stations allows users to make travel decisions that enables them to save their time 

and money. The research was conducted to assess the physical integration of public transport 

stations and its effect on the public transport user. The study area was at Mexico roundabout, 

Addis Ababa and included the study of 20 public transport stations including the LRT stations and 

covered all the public transport modes present in the area. The study assessed the physical 

integration of the public transport stations of the area by assessing the transfer experience of the 

public transport users.it used survey method to capture the perception of the public transport 

users. The study also assessed the trip characters and modal usage of the public transport users. 

The findings revealed that more than 30% of respondents had to walk 400-500 meters to make a 

transfer to another mode of transport.  Ordinal regression was used to analyze which parameters 

of the transfer experience had significant effect on the public transport users. The distance traveled 

to make a transfer, protection against weather while making a transfer, the increase in number of 

transfers a public transport user makes, safety security and conditions of sidewalk are amongst 

the significant parameters that affect the satisfaction towards the transfer experience. There is a 

strong institutional interest to enhance physical integration. However, concrete measure are not 

undertaken. The study recommends changing open spaces in the study area to interchange 

facilities and provision of longer routes to decrease discontinuities of trips. The study further 

recommends the city place public transport interchange facilities around transport hubs of the city 

to enhance physical integration of transport modes.  

 

Key words: Physical integration, Public transport, User satisfaction   
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CHAPTER ONE: INTRODUCTION 

1.1 Background of the study 

According to Milller (2004) Physical integration is described as the planning of station, stops, 

transfer centers and facilities as well as their respective designs. In addition, physical integration 

also incorporates the reduction of conflict points between pedestrians and vehicles to create a safe 

environment for transferring users. Physical integration is also defined by UNDP (2010) as the joint 

use of equipment and transport facilities in order to achieve seamless mobility.  

As stated by Saliara (2014) the planning of physical integration focuses on creating a system with 

a convenient path for walking, efficient station design and station amenities such that it increases 

the speed and security of transfers. In addition, it aims to make the intermodal transit system 

accessible for all users by reducing discontinuities within the system. Furthermore Nag, Goswami, 

& Bharule (2019) claims, enhancing the physical integration of public transport stations allows 

users to make travel decisions that enables them to save their time and money. Physical integration 

can also be described as an effort to “co-locate” various parts of the public transport system with 

the intent of facilitating transfers (ITDP, 2021) 

Furthermore, (Nag, Goswami, & Bharule, 2019) claims, that true physical integration is possible 

when there are coordinated and seamless modal transfers. According to (UNDP, 2010) seamless 

mobility is the uninterrupted journey of users while still being able to roam across various transport 

modes.  

As stated by, Monzón, Hernández, & Ciommo, (2016), the proper management of interconnection 

can come up with many benefits such as the time saving, reduced time for transfers and efficient 

travelling for users. In addition (Mbatta, Sando, & Moses, 2008) showed that Adopting a station 

area facility design which focuses on seamless movement of passengers, as they change their modes 

of transportation at the station would help accomplish safe and efficient movement of passengers 

as they access and egress the station area. 

Addis Ababa the political and finance capital of Ethiopia has been undergoing continuous growth 

and change. Hence, as physical integration of public transport stations are important factors for 

effective mobility of goods and people, it is crucial to focus on the physical integration of the public 



2 | P a g e  

 

transport service of the city. In addition, it is significant to also understand how the public transport 

users perceive their transfer experience. 

1.2 Statement of the problem  

The matter of supply and accessibility to transport are at the heart of urban issues for a city 

experiencing rapid urban changes like the city of Addis Ababa (Nallet, 2018). Walking is still the 

most common mode of transport. Most journeys are carried out by public transport or walking 

(M.O.T, 2011).  

Public transport is one of the significant components in the daily activities of Addis Ababa city 

dwellers (ESHETE, 2015). Presently there are various public and privately owned public transport 

operators in the city. However, there is lack of coordination and integration amongst them 

(TRANSIP, 2020). For a developing city with low level of car ownership, it is important to promote 

the transport modal share of public transport and non-motorized transport.  

In an integrated public transport system, the users do not board a single line, but a whole system 

(Lee, 2013). The significant benefits of a user friendly integrated transport system is the 

development of a seamless transfer amongst the different transport modes (Luk & Olszewski, 

2003). However, it is not the case for Addis Ababa; the city has a disintegrated transportation 

system with different service providers operating independently (GTZ, 2016).  

Presently there are government owned public transport providers which are Anbessa, Sheger, light 

rail and PSETSE and privately owned service providers which are Code-1 minibus, Code-3 

minibus, Higer-midibus and “Kitikit”- midibus (TRANSIP, 2020).  

Physical integration of the different modes of public transportation such as the Mexico roundabout 

is low. The stations of the different public transport modes are located physically disintegrated. 

These forces users to have a delayed transfer time, walk a path, which requires them to cross-

different roads, make a journey through uncomfortable spaces and walk a transfer path that lack 

sheltering facilities from the sun or rain.  

The transport providers are various in number and type. However they have no input in routes 

assignments and are assigned with shorter routes which forces them to work on short round trip 
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which contributes to the discontinuities of the journeys and increase the physical disintegration of 

the public transport service. 

The presence of an efficient and seamless public transportation system is important for the city 

dwellers to achieve their day-to-day activities (A.F.D, 2014). Hence, the physical integration of the 

public transport stations of the city of Addis Ababa needs to be assessed. An analysis that can 

identify the gaps and barriers in the physical integration of the different transport modes of the 

city’s public transportation is required.   

1.3 Research objectives  

1.3.1 General objective 

The objective of the research is to evaluate the physical integration of public transport stations and 

the effects it has on the users of the public transport service.     

1.3.2 Specific objective 

 To identify the effect of transfers on the public transport user by analyzing user satisfaction. 

 To find the major variables that affect the perception of users in relation to physical 

integration. 

 To identify the potential strengths and weaknesses of public transport stations of the city in 

relation to their physical integration and in creating seamless urban transportation by taking 

the example of Mexico major public transportation interchange. 

 To suggest a possible recommendation for the improvement of the physical integration of 

the public transport stations of the city 

1.4 Research questions 

 How does the physical integration of public transport stations affect the users? 

 What are the major variables that affect user satisfaction in relation to physical integration?  

 What are the strengths and weaknesses of the public transport stations of Mexico 

interchange in relation to physical integration and creation of seamless transportation? 

 What are the possible recommendations to improve the physical integration of public 

transport stations? 
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1.5 Significance of the study  

It is essential to create a seamless public transport network. The aim of user-friendly integrated 

transport system is to develop “seamless” journeys, which are convenient and safe. As transfers are 

part of the network of public transport, it is important to understand and assess their roles in 

providing an efficient public transport system. Hence, it is important to understand the role of public 

transport transfers in increasing the quality of service in urban public transport.  

The study contributes to the physical integration planning of the public transport system of the city. 

As stated by Monzón & Ciommo, City Hubs- sustainable and efficient urban transport interchanges 

, (2016) physically integrated public transport network plays a key role as one component of the 

transport network, which has the ability to facilitate and link the different transport modes of the 

city. This results in better time saving, improved transfer experience and a better satisfaction of 

public transport service.   

1.6 Scope  

The scope of the study focused on public transport transfer stations specifically in connection with 

the integration of Light rail stations of the city. 

The study considered Anbessa city bus, Sheger city bus, LRT, Higer bus and minibus taxi stations 

for analysis of the physical integration among these modes of transport. The study was only 

conducted on Mexico roundabout.     

1.7 Limitations of the study  

The main limitations faced throughout the research was associated to the outbreak of Covid -19. It 

has restricted the frequent interaction with the informants. 

1.8 Organization of the document 

The study contains five chapters. Chapter one provides with an introduction part of the paper. The 

chapter includes background of the study, the problem statement, objective of the study, research 

questions, significance, scope, and organization of the paper. The second chapter will provide a 

literature review on the subject and how different literatures approaches assessing the subject 

matter. The third chapter will focus on the methodology of the study. Chapter four will focus on 

result and discussion. Chapter five will provide conclusion and recommendation.   



5 | P a g e  

 

CHAPTER TWO: LITERATURE REVIEW 

2.1 Introduction 

This chapter provides a detail review on urban transport, the different forms of public transport 

integration, physical integration of public transportation and its effect on the public transport users. 

The entire thesis and this review is done with the basic belief that assessment of the physical 

integration of public transport stations and understanding the effect it has on the users is crucial for 

the development of the public transport sector of the city. 

The chapter starts with defining urbanization and basic concept of urban transport and the role of 

public transport in the development of urban areas. Then it reviews the successes and failures of 

the public transport sector and future prospects of the sector. In addition, the chapter follows with 

describing the different forms of public transport integrations and the contemporary best practices 

and solutions prescribed in enhancing the physical integration of the public transportation service.   

2.2 Urbanization  

According to World Bank (2017) the share of people living in cities has surpassed fifty percent and 

expected to reach 60 percent by the year 2030. In addition, European Union (2016) reports that 

despite urbanization, allegedly contributing to economic growth, it is out stripping the capacity of 

most urban centers to provide adequate services for their citizens and that it is essential to ensure a 

high quality of life in urban areas. Furthermore, Anastasia, et al. (2016) observes, it is certain that 

the economic prosperity of nations and urban areas is highly dependent on the efficiency of their 

transportations system. 

As stated in Lhomelet et al. (2014) mobility is an essential tool required to maintain targets of 

increasing living standards. Hence, urban transportation is becoming a significant challenge for 

developing countries. As reported in UN (2016) urban transport has the ability to facilitate the 

movement of people and goods for efficient and sustainable cities. However, GTZ (2016) criticizes 

that in reality many cities lack affordable and reliable options for public mobility. This has become 

an obstacle for the economic development of regions and cities as new residential areas and jobs 

are being placed further away from each other.  
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This trend of “Rapid global urbanization” leads to an immense move of population from rural to 

urban areas (Haider et al., 2018).  In addition, it is important to emphasize that the majority of this 

growth will happen in developing regions (World Bank, 2017). 

Better health, education and employment opportunities are considered as the driving factors behind 

this phenomenon (UNDP, 2010). This trend is extreme especially in developing countries where it 

is difficult to provide people with better health and education facilities due to limitation of resources 

(Haider et al., 2018). 

The rapidly increasing urban population leads to an increased pressure on urban infrastructure 

because it usually means an increase in number of commuters on roads, which creates immense 

stress on the urban infrastructure and demands for immediate improvements (Haider et al., 2018). 

Hence, the ‘urban agenda’ will ever more become a main concern for governments everywhere 

(UN Habitat, 2009). 

It is certain that the urbanization process increases substantially the demand for urban services such 

as transport, on whose efficiency and availability, the successful and continued existence of urban 

society depends (ESHETE, 2015). According to Freeman & Jamet (1998) transport is a vital part 

of human life. Suitable transport links permit effective frequency of services, flow of passengers 

and commodity on (rail, roads, air, water) mode of travel. UN Habitat (2009) also considers as one 

of the important systems (Transport, water, sewerage, electricity and telecommunications) that play 

key roles in the development of efficient, healthy and sustainable cities. 

2.3 Urban transport 

As reported by World Bank (2017) for a rapidly urbanizing world, a well-functioning and well 

planned urban transport sector acts as an artery with the ability to facilitate the urban economy and 

link disadvantaged and poor people to services and opportunities. Similarly, M.O.T (2011) stated 

that urban transport serves as a vein to accelerate developments in Industry, trade, education, health 

and other services. ORAAMP (2010) Claimed, “Cities are the engines of growth in most developing 

as well as developed countries. More importantly, urban transport can be viewed as the oil that 

prevents this engine from seizing up.”  

Cities worldwide can be compared based on the efficiency of their transport system (GEORGE, 

2017). People employed formally must be transported to work, and the ones in the commercial 
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sector have to transport their merchandise from source to the market, urban citizens in general need 

transport to get to the places of leisure (Dagnachew, 2007) and in addition, people are connected 

between cities and their rural homes by transport (Bogale, 2012). 

According to George (2017) transport is vital for all aspects of urban life. Socially transport is the 

means of to access jobs, health, education and social services essential to the welfare of the city 

residents (World Bank, 2001). The prosperity of cities depend on the accessibility to markets and 

services (UN, 2015). 

As claimed by A.F.D (2014) deteriorating transport conditions affect all city residents; they impact 

particularly the poor through a decline in public transport service levels, increased length of the 

journey to work and other essential services and the negative impacts on environment, safety and 

security that the poor are least able to mitigate. George (2017) argues that urban authorities should 

give priority to transport problems for them to achieve their development goals.  

In order to provide the transport service that can uphold the residents’ socio-economic development 

effort; it is vigorous to take necessary measures, which will have a positive impact in addressing 

complex problems observed in the sector (M.O.T, 2011). However, maintaining efficient urban 

transportation is becoming a major challenge for most developing cities (Clever, 1997). 

As also reported by EU (2013) to improve living standards, urban transport mobility must not be 

hampered. As also, stated by APTA (2009), urban transport mobility is an important factor to 

nurture economic and social development for a developing nation. However, as argued by A.F.D 

(2014) approaches and solutions to improve urban transports are numerous and adapting them to fit 

each specific urban context is important.  

According to UN (2015) Successful urban transport mobility  is one that can satisfy the numerous 

and diverse requirements of the metropolitan mobility, including minimizing travelling time 

between various locations, while at the same time internalizes externalities to positively affect the 

well-being and the quality of life of the citizens of that area. 

As stated by Fruin (1971), urban transport has three components private, public and non-motorized 

transport. The merging of these components can help in the creation of a balanced intermodal public 

transport system that can increase urban mobility (Saliara, 2014). According to Bok & Kwon (2016) 

Public transport should be given priority in urban areas as it has been hailed and promoted in recent 
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years for improving sustainability and the quality of urban life. The role of efficient public transport 

service has been vital as urban areas are increasing in sprawl and economic activity (Dagnachew, 

2007).  Hence, planning is faced with the challenge of addressing the many social, economic and 

physical problems, including, provision of public transport (UN Habitat, 2009). 

2.3 Public transport 

Public transport has long since received attention as a sustainable and environmentally sensitive 

transport form (Krygsmana et al., 2004). As also, emphasized by EU (2013), public transport 

symbolizes an alternate to car transport and is as such a significant element in of the sustainable 

transport policy. UN Habitat (2009) Observed cities that are able to create a sustainable system of 

public transport decreased their ecological footprints by reducing fossil fuel consumptions and 

decreased urban sprawl and automobile dependence of their residents. 

Efficiently Connecting resources to destinations can improve economic and environmental 

performance of cities, meaning using mass mobility (Bok & Kwon, 2016). Public transport 

networks are recognized as a vital portion of urban morphology (Anastasia et al., 2016). Hence, the 

monitoring and assessment of public transit can be crucial to understand an urban system and its 

major function (Bok & Kwon, 2016).  

Development of sustainable urban mobility and public transport networks leads by all means to 

radical improvement of citizens’ quality of life (UN, 2015). It improves access to markets and job 

opportunities, to education, to health care services, to leisure, to the things citizens need in everyday 

life.  According to UN Habitat (2009) cities planned with giving priority to public transport are 

socially sensitive and equitable in terms of providing services to both high income and low-income 

urban residents and overcoming spatial marginalization. 

Public transport is an essential tool to “attract users to public and non-motorized transport by 

providing a safe and efficient public transport system” (Saliara, 2014). Still there is an increase seen 

in private car ownership and it is obvious that the availability of public transport, the increase in 

city size (i.e. distance from home or destinations) and the disutility (or inconvenience) associated 

with the non-seamless stages and connections that characterize public transport are very much to 

blame (Krygsmana et al., 2004).  
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According to UN Habitat (2009) cities with high density as most cities of the developing work are, 

if they do not have sustainable public transport system and allow too much traffic to develop in 

their roads, it can easily lead to the development of a dysfunctional transportation system. However, 

their density will always enable them to provide viable public transport solutions if they invest in 

them. As stated by EU (2016) effects of public transport enhancements are likely to be more 

significant in the longer – rather than the shorter-term.  

In developing nations it is also important to combine informal public transport operators as they 

provide a vital service in areas where official public transport is either not provided or too costly 

for residents (UN Habitat, 2009). In addition, Conventional public transport services should be 

reorganized to feed, rather than to compete with, Light Rail and BRT systems (Ibrahim, 2003). 

2.3.1 Modes of public transport  

Public transport has a long history of existence by taking different forms and technologies 

assimilating and improving it through time (Transafrica, 2008). From the roman times of Emperor 

Augustus and Tiberius two and four-wheel wagons to 16th and 17th century European stagecoaches 

(Alan, 1995). The public transit has developed to “The Omnibus” in 1825 Paris, which had a bigger 

stagecoach with a larger seating capacity. Then to the development of horse drawn street railways 

in 1832 (Eshetie, 2015).  

The development of engines benefited the public transport service as steam engines were placed on 

cable cars and use as public transport in San Francisco (ESHETE, 2015). The invention of 

electricity was also adapted for public transport use in the form of streetcars (A.F.D, 2014). 

According to Alan (1995) the most influential innovation for the growth of public transport was the 

development of the motor vehicle. Public transport vehicles running on motor engines and electric 

mass transit rails are the dominant forms of public transport in various contemporary cities (A.F.D, 

2014).  

Public transportation can be classified as demand responsive and fixed route services. Demand 

responsive passenger transport is characterized by flexible pick up and drop off locations that 

consist of smaller vehicles and adaptable routes tailored to passenger’s needs (EU, 2018). Fixed 

route services are public transport systems that use predetermined routes and schedules. In addition, 

they use bigger vehicles such as buses or light rail systems (RHIHUB , 2020).  
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Tufa & Girma (2001) categorized public transport on the form of line systems they use. They are  

On street systems (Bus, trolley buses and trams), Mixed on street and Off-street systems (bus lanes, 

bus ways and light rail) and Off street systems.  

2.3.1.1 Bus and trolley bus  

As reported by Armstrong-Wright & Sebastian (1987) the ‘Conventional bus” was the dominant 

mode for road based public transport in the developing world. Buses mostly use public streets in 

mixed traffic to operate but sometimes they have exclusive lanes or busways (ESHETE, 2015). It 

is also easier to implement as it has route flexibility with increased permeability in to surrounding 

towns and cities. In addition, bus transport has low initial and operational cost (Davison & Knowles, 

2006). The service is known for its affordability to the urban poor (Vikash, 2003). However, the 

demand for the service is high while the service quality is low (Transafrica, 2008). The system is 

often described as severely over stretched, unreliable and uncomfortable (Anastasia et al., 2016).  

Trolley buses are buses that also use fuel or electricity however; they are mounted on cables 

throughout their operation line (Tufa & Girma, 2001). 

2.3.1.2 Light rail transit 

Light rail can operate in both mixed traffic and exclusive rail systems (Tufa & Girma, 2001). They 

run on electric systems. The service can be found in tunnels or surface light rails (James, 2010). 

Light rails are known for bridging the gap between heavy rail or metro systems and the conventional 

city buses (Knutton, 2005). According to Agarana et al. (2016) light rail system is the best way for 

moving large populations in and out of urban areas.  

2.3.1.3 Rapid rail transit (Metro, Subways) 

Rapid rail transits operate on an exclusive lanes at high capacity and high speed (Tufa & Girma, 

2001). It is different form other modes of transport because it operated on a closed system with no 

access to other vehicles or pedestrians (Agarana et al., 2016). They also require a high platform to 

board the system. Hence they cannot be operational on a normal road condition (GTZ, 2016).   

According to Haider et al. (2018), public transport is still considered the best system and the most 

suitable solution for moving large masses of people from one place to another. Proper integrated 

public transport system is the need of the time, which can enhance public mobility by providing 

state of the art transport services to daily commuters (Ibrahim, 2003).  
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2.4 Intermodal Integration  

As specified by Monzón et al. (2016) the significant tasks in trying to attain accessible urban 

transport is the integration of mobility and enhancing collective transport modes. Based on Haider 

et al. (2018) a properly integrated public transport system is timely and expected to enhance the 

mobility of the public by giving a “state of the art” public transport service. However, Nallet (2018) 

identifies that, in the global south, the urban transport sector has been an issue that was neglected. 

Pratelli & Brebbia (2010) further describes that with the ever-increasing level of urbanization, 

numerous scientific and technical works have addressed the issue of developing an effective urban 

transport strategy, especially in the developed countries' context. As stated by Transafrica (2008) 

in sub-Saharan Africa walking was the most common mode of transport next to public transport. 

As attested by Luk & Olszewski (2003) there is significant determination in improving public 

transport connectivity across all transport modes and services. Furthermore, Monzón et al. (2016) 

shows the reason that is an increase in Multimodal trips in urban areas; hence, this is in turn 

decreases the attractiveness of public transport service. There is a need for integration in order to 

achieve effective seamless mobility. One dimension of integration is to reduce the disruption of 

transfer among modes. 

Intermodal integration entails in providing a coordinated, smooth, convenient high quality public 

transport service with minimum interruption on interchanges (Saliara, 2014). Integration of public 

transportation can be described as holistic planning of services, which results in a rationally 

structured public transport service (Hussein, 2016). Integration of transport networks aims at 

making public transports more attractive than individual modes. An integrated public transport 

network undeniably has the ability to attract larger number of users (Berlepsch, 2018). 

Public transport Integration can also be defined from a systems perspective, as a process of unifying 

the different modes in order to increase the quality of the service (Hussen, 2016). The development 

of intermodality, which can be understood as the combination of diverse types of transport modes 

during the same journey, greatly depends on integrated systems (A.F.D, 2014).According to UN, 

(2015) efficiency of urban transport for various transport modes depends on their integration. 

 In addition Monzón & Ciommo, City Hubs- sustainable and efficient urban transport interchanges  

(2016) argues, integration of the different modes is required in order to provide a seamless door to 

door transport service. Integration of the different aspects is beneficial for all parties involved as it 
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decreases competition and increases cooperation (A.F.D, 2014). Integration is important where 

there is presence of multiple modes of public transportation operators and they lack coordination, 

cooperation and interaction amongst each other (Saliara, 2014). 

Public transport system does include an integrated network of Bus Transit and Rail Mass Transit 

making (Haider et al., 2018). However, Integration requires to have the right combination between 

the various motorized individual or collective/public and non-motorized transport modes, as well 

as easy transfers between them to meet the mobility demand (UN, 2015). According to Hussen 

(2016) “Developing a framework for integration requires identification of preconditions for 

integration, barriers for integration, policy instruments for integration, forms of integration and 

institutions” to assert the integration.  

As categorized by Saliara (2014) public transport integration can be categorized in to three forms 

“physical, operational and organizational integration”. However Hussen (2016) categorized public 

transport integration into five; “physical integration, network integration, fare integration, 

information integration and institutional (operational) integration”.  

According to Saliara (2014) organizational integration focuses on contracts and arrangements 

amongst the different public transport operators to ensure their commitments in improving the 

service. While operational integration focuses on day to day planning and management intended to 

provide a smoother and continuous service.  

According to Liu, R, & S (1997) the accessibility of opportunities for direct trips when using public 

transport is becoming a scarce reality, and for this reason, the majority of trips require transfers 

between transport modes. In addition, Lee (2013) elaborated that there is a need for public transport 

integration, the various transport modes are planned and operated independently. The lack of 

intermodal linkage has created in convenience for public transport users. Berlepsch (2018) Suggests 

the physical integration of the various transport modes would decrease the inconvenience. Further 

explains that the close proximity amongst the different operating transport modes would ensure 

easier accessibility for the users.  

Furthermore, Luk & Olszewski (2003) stated that the significant benefits of a user friendly 

integrated transport system is the development of “seamless” transfer among different transport 

services. In addition, Maxwell (2003) observed that, an easy transfer will assist users in accessing 
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a holistic public transport network, making transfers a beneficial part of the public transport journey 

as supposed to something to avoid during the trip. 

As claimed also by Zimmerman & Fang (2015) public transport has a rising customer satisfaction 

if it is efficiently planned and operated as a seamless integrated system. Moreover, ITDP (2021) 

notes, one of the significant part of Successful public transport integration is the physical planning 

of terminals and stations. For the purpose of the study, the literature will focus on physical 

integration of public transport. 

2.5 Physical integration of public transport  

It is the planning of stations, stops and facilities in order to create a safe environment for transferring 

users (Milller, 2004). It also embraces the coordination of vehicle movements for transfers to be 

safe without any conflicts between pedestrians and vehicles movement (Saliara, 2014). 

Physical integration can also be described as an effort to “co-locate” various parts of the public 

transport system with the intent of facilitating transfers (ITDP, 2021) . According to Krygsman & 

Dijst (2004), the weakest part of a public transport service is the access and egress stages (together 

with wait and transfer times) or simply put transfers. In addition, CTPS (1997) shows that transfers 

are considered the “necessary evils” of public transport even though they make it possible to access 

a hierarchical and multimodal service with an enlarged network.  

Transfers are known to reduce the satisfaction of public transport users (Lam & Xie, 2002). In 

addition, they can affect the customer’s perception in use and path choice (Hine & Scott, 2000). 

Furthermore, they can be disruptive and have a travel disutility, which deters users from public 

transport (CTPS, 1997).  

According to (EU , 2016) , to increase the efficiency of multimodal public transport network it is 

import to focus on decreasing distance amongst the train stations, bus stops and non-motorized 

transport modes. According to (A.F.D, 2014) efficiency of a multimodal public transport network 

can be increased by physically integrating the various modes of transport in a closed or open system 

of facility.  

It is crucial to make sure the “connected” public transport services do not have a poor quality or are 

too expensive and can be reliable, as the success of the integration will also depend on those 

characters of the transit (EU , 2016).  
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2.5.1 Benefits of physically integrated public transport 

Physical integration can reduce the cost incurred while making transfer convenient by providing 

comfortable transfer walking space, reducing transfer time and offering comfortable transfer 

environment (Krygsmana et al., 2004). Similarly, Berlepsch (2018) observed that physical 

integration is a good intervention to increase convenience and ensure accessibility for the 

commuters.  

In addition, one of the major benefit of a physically integrated transit system is that the diversity of 

the modes integrated allows merging different types of travel needs and services (Milller, 2004). 

Furthermore, Physical integration has the ability to speed up and secure transfers by improving 

accessibility while facilitating movement of the users and decreasing discontinuities of the transfer 

(Saliara, 2014).  

Physical integration can also be applied without making major changes to the existing public 

transport network. This makes it more convenient and cost effective to apply for a developing 

country (Milller, 2004).  

2.5.2 Physical integration: the institutional dimension 

Integrating a multimodal transport network is a very difficult task. It will require a strong 

cooperation and coordination amongst different institutions and stakeholders (Hussen, 2016). It 

should be done with advanced financial and institutional framework (A.F.D, 2014). There needs to 

be an impartial “umbrella authority” which has the ability to unify the different institutions and 

stakeholders with autonomous metropolitan authority (Saliara, 2014).  

2.5.3 Challenges for physical integration  

There are a number of problems that will be encountered in the implementation of physical 

integration through the provision of interchange facilities and services. Multimodal public transport 

integration is difficult to achieve when there are numerous private operators as in the many cities 

in Developing countries. The fewer the operators and the modes, the easier it will be to integrate 

the existing mode of transports (Rivaspalta, 2008).  

Multimodal stations, which facilitate intermodality, have to be integrated within a larger urban 

project (A.F.D, 2014). Physical integration can also become a hard task when it requires free spaces 
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to build interchange facilities. Because the facilities need to be placed along city centers and it is a 

hard task to find free space or pay compensation for occupied space in inner cities (Hussen, 2016).  

2.6 Interchanges  

The development of smart urban interchanges can promote urban integration, minimization of 

transfer time, better access to information better use of waiting time and can provide clean, safe and 

seamless transport service (Tsami et al., 2013). During a person’s day to day trips comfort has 

become one of the crucial elements next to security and reliability. Interchange facilities have the 

ability to add comfort to basic transport functions (Monzón et al., 2016). In addition to this transport 

interchanges, can act as “open gates” to a cities system and society by enhancing activities and 

events (Tsami et al., 2013).  

Urban transport interchanges can be important measures to promote use of public transport and 

enhance modal redistribution (Lambas et al., 2010). As Terzis & Last (2000) highlighted the 

location of interchange development should focus on spaces with large number of public transport 

modes and with high volumes of transferring users. The design of interchanges is also vital to 

promote accessibility to all passengers and is a crucial part of providing a seamless door-to-door 

transport service. However, EU (2013) highlighted that every interchange design should fit the areas 

context and there is no one optimal solution for all.  

Interchanges based on their functions can be large and might consider and consist of various 

components in their designs like a rail station, a metro station and a bus terminal (Monzón et al., 

2016). In addition, Terzis & Last (2000) showed that transport interchanges should focus on 

delivering efficient transport function and be perceived as attractive by the users because both 

“physical and psychological reactions” of users are crucial. The success and failures of an 

interchange can only assessed by the satisfaction of the users (Lambas, E, & Monzon, 2010). 

According to EU (2013) the development of interchanges is the next logical step towards enhancing 

physical integration of public transport stations. However as Lee (2013) observed that it is important 

to take in to account the users perception towards various elements of the transfer to ensure the 

development of the interchange can satisfy the traveler’s needs. As Lam & Xie (2002) stated 

traveler surveys can assist in better understanding and become efficient tools in the development of 

interchange facilities.  
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Interchanges are the way forward for improving the physical integration of public transport stations. 

The design and management of interchanges should be a collaborattive effort amongst all the 

stakeholders. The most crucial element in the design of interchanges is understanding and 

integrating the needs and preferences of the travelers.  

2.7 Approach in assessing physical integration of public transportation and its effect 

on the user 

2.7.1 Approach  

There are Various literatures that tried to formulate methodologies in assessing public transport 

experiences of users. (Hernandez et al., 2016)  used  a survey method to understand user preference 

and satisfaction towards different elements of a transfer. The elements were categorized in to 8 such 

as travel information, wayfinding, time, movement, comfort and convenience, attractiveness and 

safety and security. Respondents used a five scale likert scale to rate their satifaction towards the 

elements.  

Cascetta & Cartenì (2014) used a comparative quantitative analysis of two rail station where the 

only major difference was the quality of architecture. Out come of the research shows architectural 

quality has a huge influence on travel choice especially on the female gender. Silva & Bazrafshan 

(2013) applied structural equation model to analyze user satisfaction data of 8 transport 

interchanges. Results show user satisfaction increased with increase in guidance signs and decrease 

with presence of litter or graffiti.  

Similarly attempts were made to understand perception of users towards their transfer experience 

by Iseki & Taylor (2010) who formulate an importance satisfaction analysis with ordered logistic 

regression at Los Angeles transfer stations. The result dictates the highly influential determinants 

of satisfaction where  not physical integration of stops and stations but access to safe enviroment 

and reliable public transport service. Further more Cherry & Townsend (2012) used the same 

methodology to assess the intermodal connection between metro and bus services in thailand. The 

surveyed users show high dissatisfaction rates towards all parameters.  

The assessment of the physical integration of public transport stations will require quantitative and 

qualitative assessment of the transfer experience of the users. The mixed method approach uses 

both qualitative and quantitative data forms for analysis (Creswell, 2009). Based on the various 

literatures which attempted to understand and assess the physical integration of public transport 
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stations. it is observed that the research needs Qualitative analysis for understanding trip character, 

influences of transfer path and examining effects related to proximity of stations.  

According to Cascetta & Cartenì (2014),  surveying user satisfaction will also require quantitative 

analyis with use of regression models to understand which elements of a transfer are more 

influencial in affecting user satisfaction or dissatisfaction towards elements of the transfer. It is also 

important to formulate indicators which can help in assessing which elements are more significant 

in evaluating the physical integration of public transport stations.  

Mixed methods of research is an approach to data inquiry, which has the ability to combine and 

connect both quantitative and qualitative forms of data. The approach is constructed with 

philosophical assumptions in which the use of qualitative and quantitative approaches, and the 

mixing of both approaches in a study is critical for the analysis of the data. (Creswell, 2009).  

According to Creswell (2009) the process of this approach of research involves emerging questions 

and procedures. Data typically collected in the participant's setting. The data analysis inductively 

builds from particulars to general themes. In addition, the researcher will make further 

interpretations by analyzing the data further and clarifying the meaning of the data. 

2.7.2 Indicators  

An indicator in the perspective of evaluation and monitoring is  a quantitative tool which can give 

information on how to measure performance of a service or project (UN, 2000). Indicators have the 

ability to simplify complex data, assisting the understanding and measuring the progress of 

numerous transportation systems, hence they can be tools to help analyze urban spaces in the access 

to transit stations (Fernanda B. Monteiro, 2012).  

It is problematic in dealing with issues related to the quality of urban spaces since it is a hard task 

finding measuring instruments that have the ability to measure and evaluate the transfer space 

(Fernanda B. Monteiro, 2012). For assessing pedestrian space, Fruin (1971) stated different 

methodologies for characterizing side walk service by quantifying elements such as; human 

anatomy, field of view, comfortable distance between bodies depending on the relationship to the 

other person, walking down stairs and psychological perception of urban space. 

According to Fernanda B. Monteiro (2012) , the indicators to assess the quality of transfer paths are 

the continuity of paths, the attractiveness and convenience of routes, the distance to be traveled, the 
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slope of the track, the conditions of sidewalks, the straightness of the route and any other factor to 

facilitate walking.  

Hernandez et al. (2016) used the indicators such as ; “Availability of quality information ,Safety 

and Security, Services  (toilets, ticketing, luggage check and so on) ,Shops and Coffees, Easy 

transfers between transport modes  and Access to interchange facility” to assess urban interchanges.  

The common indicators used by the different literatures that can help assess the transfer path of a 

public transport service are the slope of the transfer path, safety and security of the transfer path , 

attractiveness of the transfer path, convenience of the transfer path, conditions of sidewalk , 

straightness of the transfer path , continuity of the transfer path.  

2.7.2.1 The influence of slope on walking activity and transfers 

According to Meeder et al. (2017) , the effect of elevation differences and slopes on pedestrians has 

been well researched in biomechanics. Stated or revealed preference survey researchers have linked 

objectively measured characters of the path traveled by participants’ to walking a certain path. 

Accordingly Cervero et al. (2003) highlighted that there is a negative correlation between increase 

in walking time due to slope of the terrain that discourages people form walking.  

 In the field of transportation engineering the effects of the slope on transferring travelers has hardly 

been researched (Olszewski & Sony, 2005). Still, there are exceptions that can be found, the results 

confirm that the slope of a path traveled can deter people from choosing and walking a certain path 

(Cervero et al., 2003).  

According to the study of Meeder, Aebi, & Weidmann (2017) “the effect of a walkway’s slope on 

walking attractiveness”, the study was done by using a logit model. It suggests that, a 1 percent 

increase in walking makes the experience 10 percent less attractive. This shows that slope has a 

very huge role to play in order to increase the attractiveness of a pedestrian walkway or transfer 

route to the public transport user.  

2.7.2.2 The influence of Continuity of path 

Paying more attention to the physical location where the transfer happens and increasing comfort, 

safety and security perception during public transport use will be key factors for attracting 

additional users of intermodal trips (Lee, 2013). Sidewalks play an essential role in transportation, 

as they provide a safe path for people to walk along that separated from the motorized traffic. It is 
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a description of the quality of the path's surface. The continuity of the pedestrian facility is 

significant for the pedestrian with disability and of old age. Since, the reason behind not preferring 

the walkway indicates that street vendors, discontinuity of sidewalk and surface quality are 

affecting the pedestrian safety (Meeder et al., 2017). 

According to Alemgena et al. (2018) the majority of the respondents in the study did not prefer 

using the sidewalks due to different variables introduced in the sidewalk such as; reduced quality 

of sidewalk , discontinuity of sidewalk and street vendors respectively. This implication is that the 

continuity of path has a strong influence on the perception of a path traveled to make a transfer.  

2.7.2.3 The effect of time in public transport  

Daily commuters have a certain route and modal choice with a specific time for their trip (Kieu et 

al., 2004). User’s perception of time saving and use is a huge influencer for the continued use of 

public transport in an intermodal trip (Mackie et al., 2001). In addition Stradling (2002) also 

observed travel time saving as one of the influencers in making public transport attractive.  

As Chowdhury et al. (2013) highlighted commuters are more lenient in making transfers on 

attractive routes. According to Stradling (2002) users describe an attractive route as a cost effective 

and time efficient route. However Nowadays, passengers often use more than one traffic mode or 

service to complete the trip.  

Accordingly, the total travel time includes all supplementary travel times between the origin and 

destination such as wait time, walking time, etc. studies using a pure utility approach show that 

transfer time is perceived as negative and as a disutility (Mackie et al., 2001). 

Time has a huge effect on the daily trip of a traveler. The first step is walking from origin to 

transport station, second it might be bus to a Mass Rapid Transit (MRT) station, then drop off and 

walk to the office. The trip consists of three transport modes such as “walk, bus and MRT, with 

five trip stages, first mile, first main haul (bus), transfer stage, second main haul (MRT), and last 

mile”. The time perspective of the trip can be considered as the out-of-vehicle-time and in-vehicle 

time. The out of vehicle time consists of transfer time and walking time (Mahardhika et al., 2018). 
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Figure 2. 1 Trip stages and travel time in multimodal public transport trip 

Source: (Mahardhika et al., 2018) 

The planning and operation of a public transport system should consider perceived travel time as it 

has a huge role to play in affecting travelers satisfaction towards a public transport service. 

2.7.3 Origin Destination Flows 

According to Alsger, et al. (2015) for improving a public transport service understanding of the 

origin destination flows of the commuters is important. In addition Transit Laboratory (2020) 

highlighted that the use of Origin destination data is crucial for the improvement of the operation 

and management of a public transport service.  

Table 2.  1 Basic origin destination matrix 

Origin -i / 

destination -j  

1 2 3 4 5 

1 T11 T12 T13 T14 T15 

2 T21     

3 T31     

4 T41     

5 T51     

Source: (Transit Laboratory, 2020) 

Where: T ij = trips from origin i to destination j. Note that the practical value of trips on the 

diagonal, e.g. from zone 1 to zone 1, is zero since no intra-zonal trip occurs. 

2.7.4 User perception of public transport transfers  

Many researchers have tried to use user perception as  a form of assessing the quality of public 

transport service. They believe Understanding passengers’ points of view is essential for the 

efficient design and management of public transport (Iseki & Taylor, 2010). Travelers tend to use 

public transport based on their personal travel needs and perceptions (Berlepsch, 2018). Hence, user 

perception is considered when assessing public transport and thus very crucial to understand users’ 

opinions (EU, 2013).  

It is commonly accepted that the design and operation of a public transport service may influence 

the physical experiences and psychological reactions of a traveller, and thus an efficient design and 
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operation should attract travelers and be linked to the sustainability of public transport (Saliara, 

2014). One of the aspects of a public transport journey that leave a negative impression on users is 

a transfer. It is important to understand the effect of transfers on the perception of the public 

transport user (A.F.D, 2014).  

Understanding the user’s perception and satisfaction towards the transfer experience can help in 

identifying potential weak points that can assist in improving the service (Eboli et al., 2018). 

However, the transport agencies have not given focus to improve the convenience of intermodal 

transfers (F.T.A, 1996). It is important to give attention to the customer’s perception of transfers as 

they feel it is an inconvenient and time-consuming part of their journey (Guo & Wilson, 2011).  

2.8 Best practices of physical integration of multimodal public transport  

Best practices are projects, which have shown better outcomes in the measures they have taken.  

The development of an intermodal exchange station is one of the most successful measure to 

increase the physical connection between a subway system and a conventional bus service (Monzón 

et al., 2016). Recently many projects worldwide have tried to improve the physical integration of 

their multimodal public transport service. The selection process was based on what is perceived as 

a better service and improvement in providing a physically integrated public transport network.  

The Moncloa interchange in Madrid Spain is one of the successful projects in addressing issues of 

physical interchange. It has decreased journey time for both users and transport operators. It is 

found in the northern part of Madrid and serves an estimate of more than 280,000 people per day. 

During peak hour, buses an metro depart every five to 10 minutes. The goal of the interchange is to 

link buses and metro stations. Travelers have shown increased satisfaction towards the interchange. 

They have a reported short transfer time.   

The analysis of the case study of the Avenida de America interchange has positive outcomes in 

gaining between 3 and 7.5 minutes per trip for conventional bus services. Both travelers and 

operators have saved their travel times. This resulted in an increase of profit for the interchange 

owners as both the operators and travelers increased their use the interchange. 

Interchange development is the current best practice to improve the physical integration of public 

transport stations.  
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2.9 Summary of literature review and identified research gaps  

2.9.1 Summary of literature review  

The literature reviews that focus on assessing quality of public transportation and the method and 

approaches used by them have been summarized in the table 2.2 below. 
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Table 2.2 Summary on Benefits of physical integration of public transport station and assessment of public transportation 

 

(Source: organized by the author)

Summary on benefits of physical integration of public transport stations  

Author Author’s thoughts on benefits of physical integration  

(Krygsman & Dijst, 2004) Physical integration can provide comfortable transfer walking space, reduce transfer time and 

offer comfortable transfer environment. 

(Berlepsch, 2018) Physical integration is a good intervention to increase convenience and ensure accessibility 

for the commuters. 

(Milller, 2004) Physical integration is a convenient and cost effective measure to apply for a developing 

country. 

Summary on Assessing public transportation 

Author  Location of 

study  

Variables 

measured  

Method  Result  

(Hernandez, Monzon, & Oña, Urban 

transport interchanges: methodology 

for evaluating perceived quality, 2016) 

Madrid, 

Spain 

8 Variables  Survey method using five 

scale Likert scale to rate 

satisfaction of users and 

a regression tree model and 

importance-performance 

analysis. 

 Strengths of the interchange 

are found to be information 

provision  and the internal 

design of interchanges 

(Cascetta & Cartenì, 2014) Naples, Italy  11 Variables  Comparative quantitative 

analysis of two-rail station 

using binomial logit model. 

Architectural quality of 

interchanges has a huge 

influence on travel choice 

especially on the female 

gender 

(Iseki & Taylor, 2010) Los Angeles  4 Variables  Importance satisfaction 

analysis with ordered 

logistic regression 

Access to safe transfer 

enviroment and reliable 

public transport service are 

the  influential determinants 

of satisfaction  
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2.9.2 Research gap  

There are different practices and literatures in multimodal integration and development of 

interchange facilities in the western world nonetheless there is limited knowledge when it comes to 

the characters of small demand response transport services like the minibus and midi-bus transport 

modes and how to integrate them with existing fixed route services like the LRT and the Bus routes. 

In addition to the above stated matter there is limited research done on transfer experiences of public 

transport users in the sub-Saharan Africa. There is also lack of standards for designing public 

transport transfers in the local context. According to the author’s knowledge, there is no study that 

tried to assess the perception of public transport users in relation to physical integration, in the city 

of Addis Ababa. 

This research tried to fill the gap by including the small demand responsive services and the fixed 

transport services in the study. It also attempted to assess the transfer experience of public transport 

users in relation to physical integration. 
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CHAPTER THREE: RESEARCH METHODOLOGY 

3.1 Study area 

It is a roundabout in Addis Ababa, Ethiopia named after the country of Mexico. It was named after 

the country of Mexico preceding Second Italo-Ethiopian War, as the country was the one of the 

five countries to refuse Italy’s annexation of Ethiopia. The Addis Ababa Light Rail system has an 

overpass over Mexico roundabout. In 2013, much of the square was demolished to make way for 

the LRT Project. The site is also classified as future central business district and major high-rise 

buildings are being constructed at a near distance of 800-meter radius. It is expected to continue 

serving as a public transport hub of the city as the future flow of the population will be pulled to 

that area. Hence, the Mexico roundabout is chosen for the study, as it fulfills the criteria that the 

research requires. 

 

Figure 3. 1 Map of the study area 

 (Source: organized by the author) 
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3.2 Study area selection  

The study is conducted in Addis Ababa. The reason that Addis Ababa is chosen as the study area is 

because the city is the primate city of the country and is showing signs of congestion and increase 

in private car ownership and the city has different public transport options that are disorganized 

compared to other cities of the country. There is presence of different modes of public and private 

public transport operators.  

In addition the study will be based around physical integration of public transport stations and as 

the LRT route of the city is only found on the North-South and East-West part of the city. The site 

selected will be to make sure that the LRT route will be included as part of the study. The LRT 

route of Addis Ababa has total length of 34.25 km (North-South line 16.9 km and East-West line 

17.35 km) two lines (i.e. North-South and East-West lines) use common track of about 2.7km. The 

Addis Ababa transport system structural plan also shows future directions for a BRT and MRT 

network development.  

The study will focus on the transportation system, specifically around the  physical integration of 

different modes and station closeness and proximities among different modes, at a specific site. The 

selection criteria is   

 Connectivity of the area to the other parts of the city 

 The area should have an agglomeration of public transport stations 

 In addition, the presence of LRT stations in the area.  

 it should also be an inner city area which is considered as a major transport node 

 a site which serves a huge number of people per day 

 Future central business district area.  

 An area which gives multimodal transport service 

Based on the above criteria Mexico roundabout is selected for the study.  

The roundabout also has many different public transport stations located surrounding it. They are 

composed of different modes of private and public operators of public transport and two LRT 

stations that serve both the East-West and North-South corridor. 
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3.3 Research design  

 

 

Figure 3. 2 Research Design 

 (Source: organized by the author) 
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3.4 Data types and sources 

Both primary and secondary data have been used in the research. The primary data consists of 

questionnaires, interviews and base maps. The secondary data includes results from different 

literature works, policy and manuals from different government and non-governmental institutions. 

3.5 Data sources 

The source of the primary data were surveys from the respondents, base maps prepared from 

sources such as satellite maps from official web sites including Google Earth and interviews with 

transport operators and providers.  

Secondary data was collected from different local and international literature works, offices such 

as the ministry of transport and Anbessa city bus services.  

3.6 Sampling design  

The research used different type of sampling methods to conduct the study. Stratified sampling was 

used to make sure equal number of sample is taken from all the public transport stations present in 

the study area. Random sampling was used in the intercept survey to choose people to be engaged 

in the survey from each public transport station.  

3.6.1 Population of the study  

Based on data from four months (September – December 2018) the center and operation control of 

ticketing division of AALRTs office the average passengers per day is greater than 105,760. This 

coupled with the transport users of minibus taxis, which serve more than 1,000,000 per day and the 

Anbessa bus that serves more than 600 thousand people per day it is for sure that the study area 

serves more than 100,000 people per day.   

3.6.2 Sample size and techniques  

In the process of the sample size selection, simple random and stratified sampling (for the station) 

is used. The first step was to calculate sample size out of the total public transport users in the area 

including the LRT users. Because the population size is unknown, the Cochran formula was used 

to determine the minimum sample size. The Cochran formula is majorly used when a population 

size is greater than 100,000. Accordingly the minimum sample size for a larger population greater 

than 100,000 at 95% confidence interval, with 0.5(50%) degree of variability and +\- 5% precision 

is 384.  
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Depending on this figure, the researcher has collected a survey of 700 passengers to get a more 

sound and representative size for the study. Even though the Cochran formula is 384 enough sample 

size. The next was to proportionally divide the sample size to the number of stations present in the 

study area.  

3.7 Data collection techniques 

The primary data is collected using intercept surveys that integrate origin destination matrix in the 

survey. There are 20 public transport stations in the area and as such 35 sample respondents were 

collected from each public transport stations. The secondary sources of data were collected from 

different local institutions and journals. 

3.7.1 Intercept survey 

Public intercept surveys are a straightforward and direct method for gathering data on public 

perceptions or other locally relevant information. It is one of the methods that can help analyze the 

perception or satisfaction of users on a certain product or service. The method helped analyze the 

satisfaction of user towards the public transport transfers they make. The survey method can help 

gather information from a sampled sub group of population and acquire a holistic picture of a larger 

population.  

User surveys can highlight elements which haven’t been taken adequately into account. An 

intercept survey approach was used to capture pedestrians, question, and ask them about their travel 

patterns, their mode of choice and perception of their transfers to other modes.  The survey included 

several questions about intermodal and unimodal travel behavior and assessment criteria for the 

transfer path. The respondents were asked whether they combined different means of transport on 

one trip. The users were also asked to rate their satisfaction of the different aspects of their transfer. 

3.7.2 Origin destination matrix 

The study will require the collection of quantifiable primary data. The primary technique that will 

be used is origin-destination matrix, which is crucial in Understanding passenger origin-destination 

(OD) flows and a tool to improve the planning and operation of transit systems and enhancing 

passenger satisfaction. The intercept survey will include a tracking question of the users origin and 

destination along with the modes of transport used for the trip.  
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3.8 Data presentation  

The data analysis and result is presented using graphs, charts, tables, figures and map. This assisted 

in simplifying and clearly showing the results of the data collection and analysis. 

3.9 Data analysis 

Quantitative data is numerical and will be collected in a number of forms. Statistical analysis is 

used to summarize and describe quantitative data and graphs or tables are used to visualize present 

raw data.  

3.9.1 Intercept survey analysis 

The intercept survey is used to interact and ask the public transport users on route to make a transfer 

about their transport mode of choice, perception of their transfer path and the whole transfer 

experience. 

3.9.2 Pedestrian trip analysis 

Walk distances and Walk times is analyzed by conducting analysis on the path of transfer from drop 

off station to egress station. This helps to know which stations posed the longest and shortest travel 

distance and time to the public transport users.  

3.9.3 Presentation techniques 

The data analysis and result is presented using graphs, charts, tables, figures and map. This assisted 

in simplifying and clearly showing the results of the data collection and analysis.  

3.9.4 Ordinal regression  

Ordinal regression is a form of regression method used to predict an ordinal dependent variable 

given one or more independent variables (Lared Statistics, 2020). Ordinal regression is a method 

used by the study to identify the major variables that can affect the perception of users towards their 

transfer experience. This regression can help identify which parameters of the transfer are more 

crucial in affecting users perceptions of the transfer.  

3.10 Variables  

Independent variables are those that (probably) cause, influence, or affect outcomes. They are also 

called treatment, manipulated, antecedent, or predictor variables. The independent variables of the 

study are composed of the demographic, trip and modal character of the respondents. 
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Dependent variables are those that depend on the independent variables; they are the outcomes or 

results of the influence of the independent variables. The dependents variables are the physical 

integration of the public transport stations and the satisfaction of public transport users towards 

their transfer experience.   

The survey was based on 15 survey questionnaires, which consist of 27 variables. The variables 

consisted of the demographic character of the respondents (gender, age), the occupation of the 

respondents, the trip purpose, the trip rate, trip time of the respondents. The variables also include 

the origin and destination route of the respondents. Furthermore, the transport mode used to enter 

the site and egress the site is included in the variables. The number of transfers throughout the day 

a respondent makes is also included in the transfer. Finally, the 14 parameters of a transfer are 

included in the variables with a five-scale Likert measurement of the satisfaction of respondents 

towards the parameters. The measurements ranged from very satisfied to very dissatisfied. This 

form of measurement was introduced to analyze the perception of the public transport users towards 

the transfer experience. 

The questionnaires are self-administered close-ended questions with only one open-ended question. 

The open-ended question was included for the respondents to recommend different viewpoints on 

how to improve their transfer experience.  

Based on the above statements the variables that the research will focus on are listed below.  
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Table 3. 1 Variables of the study 

No Name of variables Type of Variable Analysis of the 

variables  

Analysis 

method  

1 Distance between 

urban transport 

stations  

Independent variable Origin Destination 

matrix 

Cross tabulation 

and ordinal 

regression 

2 Age   Independent variable Descriptive statistics 

3 Gender Independent variable Descriptive statistics 

4 Occupation  Independent variable Descriptive statistics 

5 Trip reason  Independent variable Descriptive statistics 

6 Trip rate Independent variable Descriptive statistics 

7 Entry mode of 

transport  

Independent variable Descriptive statistics 

8 Exit mode of 

transport 

Independent variable Descriptive statistics 

9 Origin route  Independent variable Descriptive statistics 

10 Destination route Independent variable Descriptive statistics 

11 Transfer rate  Independent variable Descriptive statistics 

12 Time of transfer Independent variable Descriptive statistics 

13 Physical 

Integration of 

public transport 

stations 

Dependent variables  Descriptive statistics 

and inferential statistics 

14 Users perception of 

the transfer 

Dependent variables  Descriptive statistics 

and inferential statistics 

 (Source: organized by the author) 

Indicators are a tool that enables monitoring and feedback. Indicators can alert and reveal the key 

areas where policies and measures need to be put in place to make improvements. Such a system 

can also highlight status, performance, progress and efficiency. In wider context indicators can be 

an important tool for building capacity since they might foster understanding of what factors 

facilitate or hinder good practice. The indicators used to measure the perception of the transfer 

amongst users was a Likert scale satisfaction survey of the different parameters of a transfer.  

The parameters used to measure the satisfaction of users on the transfer are listed in the table below.  
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Table 3. 2 Physical integration Parameters of public transport transfer used to measure the 

satisfaction of users 

No Physical integration Parameters used to 

measure the satisfaction of users on the transfer 

Analysis of the 

variables 

Analysis 

method 

1 Satisfaction of distance traveled to make a transfer  Ranked data by 

Likert scale 

of five points which 

is from very satisfied 

to very dissatisfied 

Cross 

tabulation 

and ordinal 

regression 

2 Satisfaction of the continuity of path traveled to 

make the transfer  

3 Satisfaction of the convenience of path traveled to 

make the transfer  

4 Satisfaction of the attractiveness of path traveled 

to make a transfer  

5 Satisfaction of the slope of the track traveled to 

make a transfer 

6 Satisfaction of the straightness of route traveled to 

make the transfer  

7 Satisfaction of the time taken to walk from drop 

off station to exit station 

8 Satisfaction of the number of streets crossed to 

make a transfer.  

9 Satisfaction of the conditions of sidewalk while 

making the transfer  

10 Satisfaction of safety and security while waking 

the transfer path  

11 The perception of easy transfer  

12 The satisfaction of provision of necessary 

requirements to make the transfer  

13 The satisfaction of making the transfer during any 

weather conditions 

14 The satisfaction of making the transfer during any 

time of the day 

 (Source: organized by the author) 
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CHAPTER FOUR: RESULTS AND DISCUSSION  

4.1 Results 

4.1.1 The socio-economic description and modal usage and trip characteristics of 

respondents 

An entire of 700 questionnaires were distributed to public transport users around Mexico 

roundabout to gather information about the Physical Integration of Public Transport Stations and 

Its Effect on them. Out of the 700 questionnaires distributed, 668 usable responses were obtained 

with a response rate of 95.42%.  

The data extracted from the above questionnaires was coded for entry and entered in to statistical 

package for social science (SPSS) and analyzed by using descriptive and inferential statistics.  

4.1.1.1 socio-economic description of respondents 

4.1.1.1.1 Gender and Age of respondents  

It is observed that out of the 668 usable respondents, which filled out the intercept survey, 58.2% 

of the respondents are male and 41.8 % of the respondents are female.  

Table 4.1 Gender and Age of respondents 

Gender of Respondents 

  Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid male 389 58.2 58.2 58.2 

female 279 41.8 41.8 100.0 

Total 668 100.0 100.0   

Age of Respondents  

  Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid below 15 

years 

2 .3 .3 .3 

15-20 64 9.6 9.6 9.9 

21-30 359 53.7 53.7 63.6 

31-40 146 21.9 21.9 85.5 

41-50 60 9.0 9.0 94.5 

51-60 29 4.3 4.3 98.8 

61-70 7 1.0 1.0 99.9 

above 70 1 .1 .1 100.0 

Total 668 100.0 100.0   

 (Source: organized by the author) 
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The age category of respondents shows that more than 80% of the respondents are under the age of 

forty and above the age of 20 which shows that majority of the respondents that favor the area are 

young, with 53.7% falling in the age range of 21-30 and 21.9% in the age range of 31-40. Even 

though it is lower in number people in the age range of 41-50 consist of 4.3 of the population 

followed by people above sixty years of age with only 1% of the respondents being categorized in 

this age range.  

4.1.1.1.2 Occupation of respondents 

From table 4.7 it is observed that 15.9% of the respondents are students. However, the majority of 

the respondents are full time employed consisting of 68.9% of the respondents and 7.3 % falling 

under part time employed and only 4% unemployed with house maker and retired following with 

2.4 % and 1.3 % respectively. The table 4.7 shows that the majority of the respondents that use 

public transport stations around Mexico roundabout are fulltime-employed people, which means 

they make the transfer at a fixed schedule and at a fixed rate making the transfer to another mode 

is done as efficiently and as fast as possible for them.  

 

Table 4.2 Occupation of respondents 

Occupation of respondents  

  Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid Student 106 15.9 15.9 15.9 

Full time employed 460 68.9 68.9 84.7 

Part time employment 49 7.3 7.3 92.1 

Unemployed 27 4.0 4.0 96.1 

House Maker 16 2.4 2.4 98.5 

Retired 9 1.3 1.3 99.9 

Other 1 .1 .1 100.0 

Total 668 100.0 100.0   
 

(Source: organized by the author) 
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4.1.1.2 Modal share of transport used by respondents 

 
Figure 4. 1 Graph showing modal share of transport used by respondents to enter (A) and egress 

(B) the Mexico area 

(Source: organized by the author) 

it can be observed that 51% of the public transport users that come to the area use minibus taxis. 

The second preferred transport mode amongst the respondents is the city bus, which consist of 24% 

of public transport used. Walking is also another major mode of choice, which consist of 15% of 

modal share. From the respondents response it has been understood that only 5% of the public 

transport users used the LRT to enter the area. The Higer bus has only 3% of the respondents use 

this public transport service.  

4.1.1.2.1 Entry mode of transport with Exit mode of Transport  

The data reveals that 72.6% of respondents who entered the site with Minibus taxi have used the 

same mode of transportation to exit the site, While 6.8% used LRT, 7.4% used Higer bus, 9.1% 

used Bus and 2.9 % used walking to exit the site. 47.2% of the Respondents, which used Bus to 

enter the site, used the same mode of transportation to exit the site, while 28.9% used Mini bus 

taxis, 12.6 % used Higer bus, 10.1% used LRT and 1.3% used walking to exit the site. Looking at 

the data of the respondents, which used Higer bus, to enter the site, 43.5% of them used the same 

mode of transportation to leave the site while 30.4% used Minibus taxi, 21.7% used Bus and 4.3% 

used LRT to exit the site. In addition observing the data of respondents which use LRT to enter the 

site 50% used the same mode of transportation to exit the site, in addition 26.7% used taxi, 10% 
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used walking, 6.7% used the Bus transport, 3.3 % used the other forms and 3% used Higer bus. 

Similarly, 16.5 % of the respondents who walked in the site used the same mode to leave the site, 

in addition, 40.8% used minibus taxi, 14.6% used Higer Bus 18.4% used Bus and 8.7% used LRT 

to exit the site. Lastly, respondents who used other form of transportation, 57.1% used taxi, 14.3% 

used walking and 28.6% used other forms of transportation. 

 

Figure 4. 2 Graph showing the respondent’s Entry mode of transport with Exit mode of 

transportation 

(Source: organized by the author) 

4.1.1.1.3.2 Age of respondents with Entry Mode of transport use 

 

Figure 4. 3 Graph showing Age of respondents with Entry Mode of transport use in percentage 

 (Source: organized by the author) 
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The entry mode of transportation crossed with Age group can be observed. It is observed that 64.1% 

of 15-20 age groups use Minibus taxi followed by 17.2% for Bus and 10.9% walking as a form of 

transport to entry the study site. In addition, 54.9% of 21-30 age group use minibus taxis to gain 

entry to the site followed by Bus with 20.1% and walking taking a 15.3% share of transport mode 

used by the age group. More over the 31-40 age group modal choice to enter the site is majorly by 

minibus taxis (44.5%) with slight increase seen in Bus usage with 28.1% and walking taking similar 

shares of 14.4%. Similarly the 41-50 age group the minibus taxi usage is 38.3% , followed by bus 

usage at 33.3% and walking at 15% with other transport services being less than 5% each. Likewise, 

the 61-70 age group is dominated with bus usage with 42.9 % and a huge increment in walking with 

57.1%.   

 

Figure 4. 4 Graph showing the respondent’s age with exit mode of transportation 

 (Source: organized by the author) 

On the other hand when the data of mode used for entry and exit from the area is 41-50 years of 

age use cross with age it is clear to observe that the majority of the youth respondents in 15-20 years 

of age being 53.1% and 21-30 being 59.1% using minibus taxis as a mode of transportation. While 

the percentage shows decrease in the older age groups it is still a significant share of transport mode 

used. Hence, 41-50 year age groups 36.7%, 51-60 age group 44.8% and 61-70 age group being 28.6 

% for using minibus taxis as a mode of transportation to exit the site. Bus takes 20% of transport 

mode used in 15-20 Age group, 16% in 21-30 Age group, 18.5% in 31-40 age groups, 28.3% in 41-
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50 Age group, 41.4% In 51-60 Age group and 51.7% in 61-70 age group and a significant 

dominance in above 70 age group.     

4.1.1.3 Trip characteristics of the respondents 

4.1.1.3.1 Trip purpose of the respondents 

The trip purpose of the respondents was included in the survey to understand the specific reason 

behind the present trip they were making. From the data we are able to observe that , 60% of the 

respondents were making a trip which is intended for work. As there are numerous number of 

reasons people make trips the most redundant and the most repeated form of trip purpose is the 

work commute and it is mostly consisted of people who make the same trip at least twice a day 

every day except weekends. It is the most dominant and significant trip that people make in the 

same location and route daily. 

Table 4.3 Trip purpose of the respondents 

Trip purpose 

  Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid For Work 401 60.0 60.0 60.0 

For education 63 9.4 9.4 69.5 

For leisure 20 3.0 3.0 72.5 

Visiting Family 44 6.6 6.6 79.0 

others 140 21.0 21.0 100.0 

Total 668 100.0 100.0   

 (Source: organized by the author) 

The above table shows that 60 percent of the respondents were making the work trip followed by 

the education trip purpose, which is consisting of 9.4 percent of the respondents. The educational 

trip purpose has the same characteristics as the work trip however; it is more flexible than the work 

trip in terms of specific time and day.  

The other form of trip purposes included in the survey are trips made for the purpose of leisure and 

for the purpose of visiting family. Which are 3% and 6.6% respectively of the respondents answer 

on the reason they are making the trip. From the above data, it is clear to see that most of the trips 

made by the respondents consists of work trips and educational trips, which are characterized by 

day to day twice a day round trips.  
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4.1.1.3.2 Trip repetition of the respondents   

In order to understand how often the passengers make the trip a question was included to the survey. 

it has been observed that from the sampled respondents 50% of the respondents make the trip on a 

daily basis and 15% of the respondents make the trip very often. In addition to the above 

respondents 34% of the respondents claim they make the ascertained trip sometimes while only 1% 

responded that they rarely make the trip.  

 

Figure 4. 5 Graph showing the trip repetition of the respondents 

(Source: organized by the author) 

4.1.1.3.3 Transfer Rate per day of the respondents  

As the study focuses on public transport transfers it was important to identify how many times a 

day a transfer was required to complete their trip. A question was incorporated to find out with 1-

2, 3-5 , 6-8 or 8-10 transfers a day. The data reveals that from the sampled respondents 51% of 

them make 3-5 transfers per day. While 42% of respondents answered that, they make 1-2 transfers 

a day. In addition to the above respondents 4.3 % of the sampled respondents make 6-8 transfers 

and 1.9 % make 9-10 per day.  

 

(Source: organized by the author) 
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Figure 4. 6 Graph showing the transfer rate per day of the respondents 
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4.1.1.3.4 Transfer time of the respondents  

The respondents were asked two time windows where they pass through or make a transfer through 

the study area 72% of the respondents picked 6:00-9:00 am as first time they make their transfer 

10.8% make their transfers during 09:00-12:00, 14.8% make their transfers during 12:00-02:00 pm. 

The second transfer time the respondents gave 10.3% is during 02:00-04:00 pm, 60.5% is during 

04:00-7:00 pm and 20.8% is during 7:00-9:00 pm.  

 

Figure 4. 7 Graph showing the transfer time of the respondents 

 (Source: organized by the author)     

4.1.1.3.5 Origin route of respondents  

The data reveals that most of the respondents come from Sarbet, Mekanisa , Jemo Garment area 

(26.2 %) followed by respondents from the torhayloch ayer tena and kara area (21.1 %). In addition 

to the above similar number of respondents (16.8 and 16.6% respectively) coming from the Kera , 

Mebrat hayl Cherkos and Megenagna 22 stadium area route. Other routes  are not consisting of 

more than six percent.   
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Figure 4. 8 Graph showing Origin route of respondents 

(Source: organized by the author) 

The origin route data with the transport mode used data shows that respondents from the Kasanchis 

Biherawi area 77.8% of them use Minibus Taxis while the rest rely of the city bus to enter the study 

area. Following on the data of the Tikur Anbessa, Merkato, Awutobis terra respondents the data 

reveals that 44.7% of the respondent use Minibus taxis while 18.4% use the Bus ,5.4% use the Higer 

Bus, 2.3% use the LRT and 23% of the respondents use walking to enter the site from the area. 

However, slight increment is seen in Bus usage on respondents coming from the Sarbet Mekanisa, 
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“Megenagna” “22” “Stadium” have similar characteristics with 45% using Minibus taxis followed 

by Bus with 20.7% and LRT with 17.4% using to enter the study area.  

 
Figure 4. 9 Graph showing origin route of respondents with mode of transportation used 

(Source: organized by the author) 
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Figure 4. 10 Graph showing Destination route of respondents 

 (Source: organized by the author) 

On the other hand observing the data cross tabulation of destination of the respondents and transport 

mode used to leave to their destination, it is seen that respondents heading to Kasanchis Biherawi 

area 91.3% used Minibus taxis, while others preferred walking. 58.7% of Respondents heading to 

Tikur Anbessa, Merkato, and Autobis Tera area used Taxi, 17.5% used LRT,17.5% used Bus and 

1.6% used Higer ,1.6% used walking and 3.2% used other for of transportation to exit the site. In 

addition respondents heading to Sarbet, Mekanisa Jemo Area replied as 51.6% used Bus, 4.1% 

Higer Bus, 32.8% used Minibus taxi, 4.9% used walking to exit from the site.  

 

Figure 4. 11 Graph showing destination route of respondents with exit mode of transportation 

 (Source: organized by the author) 
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The assessment of origin and destination routes of the respondents helps analyze which paths are 

mostly walked for transfer and which routes lack connection. Hence, the figure 4.10 below shows 

from which routes the respondent access the study area and to which routes the respondents egress. 

The data reveals that the majority of the respondents that came from Megenagna area egress to 

Sarbet Mekanisa area and Torhayloch. While similarly the respondents from Sarbet Mekanisa area 

majorly egress to Megenagna (30%) and Torhayloch area (21%) . This interpretation does not 

include the people that work in the Mexico area and head back the same route. The respondents 

coming from the Torhayloch area also egress majorly to Megenagna area (26%) and Sarbet 

Mekanisa area (12%) followed by Bole route (10%) and Kera route (11%). 

 

Figure 4. 12 Graph showing both the origin and destination routes of the respondents 

 (Source: organized by the author) 
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349 meters, 7.9% walked 250-299 meters,6% walked 200-249 meters, 10.9% walked 150-199 

meters, 10.2% walked 50-99 meters and finally 18.7% walked 0-49 meters to make a transfer.    

 

Figure 4. 13 Graph showing Distance traveled by respondents to make a transfer in meters 

(Source: organized by the author) 

4.1.2 Effects of transfers on the public transport user by analyzing user satisfaction 
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Figure 4. 14 Graph showing satisfaction of Distance traveled parameter of the respondents 

 (Source: organized by the author) 

The satisfaction parameter for the distance traveled and the age group shows variation amongst 

different age groups, on average more than 35% of the age groups shows dissatisfaction towards 

the distance they had to travel to make the transfer. Age group above 70 show that they are very 

dissatisfied. For the age group 61-70 more than 14.3% are very dissatisfied while 57.1% are 

dissatisfied. 

 

Figure 4. 15 Graph showing the satisfaction of distance traveled parameter with age group of the 

respondents 

(Source: organized by the author) 
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However, the satisfaction level seems to show slight increment as the age group decreases, for the 

age group of 51-60 13.8% are very dissatisfied while 51.7% are very dissatisfied with the distance 

parameter of their transfer. In addition, people under the age group of 41-50 the data shows that 

11.7% are very dissatisfied with the transfer while 30% are dissatisfied. Similarly ages 31-40 have 

similar characteristics with 16.4% being very dissatisfied with the distance they had to travel to 

make a transfer and 35.6% being dissatisfied. The age groups of 21-30 and 15-20 have parallel 

data’s with more than 12% being very dissatisfied and more than 35% on average being dissatisfied 

with the distance they had to travel.   

4.1.2.2 Satisfactions of the continuity of path by respondents in making the transfer 

Continuity of path is one of the indicators that affect users perception or satisfaction of a path 

traveled during a transfer. The respondents were asked how satisfied they were with the continuity 

of the path they traveled. The majority of respondent answered neither (31%) while still 24% 

responding that they were dissatisfied and 8.5% very dissatisfied with the path’s continuity. 

However, 26.2% of the sampled respondents are satisfied and 9.7% are very satisfied.  

 

Figure 4. 16 Graph showing respondent’s satisfactions of the continuity of path 

(Source: organized by the author) 
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16.5% of the respondents answered dissatisfied and very dissatisfied respectively. In addition to the 

above respondents 18% claimed they were satisfied with convenience of the path and 6.4 % were 

very satisfied with the convenience of the path while making their transfers.  

 

Figure 4.17 Graph showing convenience of path traveled by respondents to make a transfer 

(Source: organized by the author) 

4.1.2.4 Attractiveness of the path traveled to make the transfer  

 

Figure 4. 18 Graph showing the respondent’s satisfaction of attractiveness of path traveled to 

make a transfer 

(Source: organized by the author) 
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4.1.2.5 Slope of the path traveled to make the transfer  

 

Figure 4. 19 Graph showing the respondent’s satisfaction of slope of the path traveled to make the 

transfer 

(Source: organized by the author) 

The slope of the path traveled to make a transfer is one of the parameters that affect the perception 

of the public transport user while making a transfer. A five point Likert scale question was included 

in the survey. The data reveals that 14.8% of the respondents are “Very dissatisfied” with the slope 

they had to travel to make a transfer while 21% are dissatisfied. However, 34.9% of the respondents 

reacted “Neither”, 22.1% are satisfied and finally 7.3% are very satisfied with the slope of the path 

they traveled to make a transfer.   

 

Figure 4. 20 Graph showing the respondent’s entry mode of transport with satisfaction of slope of 

the path traveled 

(Source: organized by the author) 
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On the other hand, observing the transport mode the respondents used to enter the study area and 

their response on the slope of the path they traveled the data shows that the LRT users increase in 

dissatisfaction almost 67% of the users are “Very dissatisfied” with the slope of the path they 

traveled and 16.7% are “Dissatisfied” with the slope. The other mode user responded with similar 

traits of an average of 10% being “Very dissatisfied” and more than 20% being “Dissatisfied”. 

However the users of Minibus taxis and Bus higher response in “Satisfied” with 22.1% and 24.2% 

respectively.    

 

Figure 4. 21 Graph showing the respondent’s exit mode of transportation with satisfaction of the 

slope of the path traveled 

(Source: organized by the author) 
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4.1.2.6 Conditions of the sidewalk traveled to make the transfer  

 

Figure 4. 22 Graph showing satisfaction of respondent's towards conditions of sidewalk 

(Source: organized by the author) 
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Figure 4. 23 Graph showing satisfaction of respondent's towards straightness of route traveled 

(Source: organized by the author) 

4.1.2.8 Time taken to travel from drop off station to egress station 

The time taken parameter was included in the survey for the respondents to assess the time the path 
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while 27.8% responded “Dissatisfied”. Nonetheless, 35% of the respondents are neither satisfied 

nor dissatisfied with the time taken to walk the path. In addition, 16% were “Satisfied” and 8.8% 

were “Very satisfied” about the time it took to make the transfer. 

 

Figure 4. 24 Graph showing satisfaction of time taken to travel from drop off station to egress 

station 

(Source: organized by the author) 
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Similarly, the transfer time of the day of the respondents and the time taken parameters measured 

by Likert scale can be observed. The data reveals that the respondents which make their transfer 

during the 09:00-12:00 am and 02:00-04:00 pm have minor increment  (19.4% “Very dissatisfied” 

,31.9% “Dissatisfied” and 24.6% “Very dissatisfied” and 29.% Dissatisfied respectively) in the 

dissatisfaction of the time parameter than the other respondents which make their transfers in other 

time window’s. However, the 6:00-09:00 am transferring respondents responded 11.2% “Very 

dissatisfied”, 27.2% “Dissatisfied”. Furthermore, respondents transferring in period of 12:00-02:00 

pm, 04:00-7:00pm and 07:00-09:00 pm have similar characteristics with an average of 10% of 

“Very dissatisfied” and 25% “Dissatisfied” respondents.  

 

Figure 4. 25 Graph showing the transfer time of the respondents with satisfaction towards time 

taken to travel from access to egress stations 

(Source: organized by the author) 

4.1.2.9 The number of streets crossed to make the transfer 

 

Figure 4. 26 Graph showing satisfaction towards number of streets crossed to make a transfer 

(Source: organized by the author) 
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The number of streets a person has to cross to make a transfer is one of the parameters that affect 

the public transport user’s perception of the path traveled to make the transfer. The data reveals that 

9.6% of the respondents are “Very dissatisfied”, 29.5% are “Dissatisfied”, 33.2% are “Neither”, 

17.8% are “Satisfied” and 9.9% are “Very satisfied”.  

 

Figure 4. 27 Graph showing the distance traveled by respondent with satisfaction of number of 

streets crossed 

(Source: organized by the author) 
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respectively. 
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4.1.2.10 Safety and security while making the transfer  

 

Figure 4. 28 Graph showing satisfaction of safety and security while making a transfer 

(Source:  organized by the owner)  

The safety and security of the public transport user while making the transfer is a significant factor 

for assessing the transfer path. The data from the survey reveals that 20.4% of the respondents 

answered “Very dissatisfied” while 25.4% stated they were “Dissatisfied” with the safety and 

security parameter of the transfer path. Furthermore 25.1% of the respondents replied “Neither” 

while 14.8% stated that they were “Satisfied” and 13.9% stated they were “Very satisfied” with the 

safety and security aspects of the path traveled to make a transfer.    

 

              

Figure 4. 29 Graph showing satisfaction of safety and security with Gender and Age 

(Source: organized by the owner) 

20.4

25.4

25.1

14.8

13.9

0.0 5.0 10.0 15.0 20.0 25.0 30.0

Very dissatisfied

Dissatisfied

Neither

Satisfied

Very satisfied

18.3%

23.4%

24.7%

26.6%

21.6%

30.2%

16.8%

12.2%

18.6%

7.6%

0.0% 20.0% 40.0% 60.0% 80.0% 100.0% 120.0%

male

female

10.9%

22.8%

19.9%

16.9%

28.6%

50.0%

18.8%

23.7%

30.8%

33.9%

14.3%

28.6%

100.0%

50.0%

37.5%

25.1%

19.9%

22.0%

35.7%

14.3%

17.2%

13.4%

15.8%

16.9%

17.9%

28.6%

15.6%

15.0%

13.7%

10.2%

3.6%

28.6%

0.0% 20.0% 40.0% 60.0% 80.0% 100.0% 120.0%

below 15 years

15-20

21-30

31-40

41-50

51-60

61-70

above 70

Very dissatisfied Dissatisfied Neither Satisfied Very satisfied

Percentage 

Percentage 

Age 

Gender 



57 | P a g e  

 

On the other hand observing the safety and security parameter of the transfer path from the point of 

view of gender, we can observe that 23.4% of females were “Very dissatisfied” and 26.6% were 

“Dissatisfied”. However, on the Male gender, 18.3% were “Very dissatisfied” and 24.7% were 

“Dissatisfied” with the safety and security parameter of the path traveled to make the transfer. 

Furthermore, when we see the safety and security parameter of the transfer path traveled from the 

perspective of Age group the data reveals that 28.6% of 51-60 age group were “Very dissatisfied” 

and 14.3% were “Dissatisfied” with the safety and security aspect of the transfer. Meanwhile in the 

41-50 age group 16.9% were “Very dissatisfied” and 33.9% were “Dissatisfied” with safety and 

security of the path traveled to make a transfer.  

4.1.2.11 Easy transfer parameter  

 

Figure 4. 30 Graph showing the satisfaction of respondents with easy transfer parameter 

(Source: organized by the owner) 

Easy transfer parameter was included in the survey for the respondents themselves to assess their 

whole transfer as easy or not a five point Likert scale. It can be observed that 19.3% of the 

respondents were “Very dissatisfied” and 26.8% were “Dissatisfied” with the easy transfer 

parameter. 20.2% of the respondents answered “Neither” for the question do they think their 

transfer path was easy to make. 17.4% were “Satisfied” and 16.3% were “Very satisfied” with the 

transfer they made.   

On the other hand, the interaction of the Easy transfer parameter data with the data of the distance 

the respondents had to travel to make the transfer the relationship is easier to observe.  More than 

35% of the respondents that traveled 400-450 meters to make a transfer rated the easy transfer 

parameter “Very dissatisfied” and more than 40% rated it “Dissatisfied”. 
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Figure 4. 31 Graph showing respondent's satisfaction of easy transfer with the distance traveled 

by respondents 

(Source: organized by the author) 

In addition to the above, similarly the respondents that traveled 350-399 meters to make the transfer 

had a 30% of “Very dissatisfaction” rate towards easy transfer parameter and a 35% “Dissatisfied” 

response. The number shows a slight decrease amongst the respondents who traveled 300-349 

meters to make a transfer with a 25% “Very Dissatisfied” and more than 35% “Dissatisfied” 

response.  
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we can see that more than 27% of the respondents are “Very dissatisfied” with the easy transfer 

parameter and 20% are “Dissatisfied”. The data from the respondents with lesser distance traveled 

(200-249 meters) reveals that almost 15% of the respondents were “Very dissatisfied” 30% were 

“Dissatisfied”. The data form the other respondents, which traveled smaller distances than the above 

respondents did showed an increment in satisfaction level towards the easy transfer parameter with 

almost 35% “Very satisfied” and 40% satisfied towards easy parameter transfer for respondents 

who traveled less than 50 meters to make the transfer.   
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4.1.2.12 Necessary Requirements to make the transfer  

 

Figure 4. 32 Graph showing satisfaction towards necessary requirements to make a transfer 

 (Source: organized by the author) 

The respondents were asked to rate their transfer experience in the parameters of the necessary 

requirement parameter of the transfer with a five point Likert scale. 22.8% of the respondents were 

“Very dissatisfied” with the parameter of necessary requirements to make the transfer while 34.6% 

were “Dissatisfied” with the parameter. However, 26.9% of the respondents rated the parameter 

“Neither” ,12.6 % were satisfied and 3.1% were “Very satisfied”.  

4.1.2.13 Weather transfer parameter 

 

Figure 4. 33 Graph showing respondents’ satisfaction of weather transfer 

(Source: organized by the author) 
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the respondents answered “Neither” for the any weather time transfer while 9.2% responded 

“Satisfied” and 4.1% of the respondents countered “Very satisfied”.  

4.1.2.14 The Anytime transfer parameter 

 

Figure 4. 34 Graph showing respondents’ satisfaction of anytime transfer parameter 

(Source: organized by the author)  

The anytime transfer parameter was included in the survey to understand the respondents perception 

for making the transfer during any given time of the day. This is corresponding to late hours or 

early morning. The respondents answered a five point Likert scale question, with 26.9% responding 

with “Very dissatisfied”, 32.6% responding “Dissatisfied”, 24.7% answering “Neither” ,11.9% 

“Satisfied” and lastly 3.9% “Very satisfied”.  

 

Figure 4. 35 Graph showing respondents satisfaction towards anytime transfer with Gender 

(Source: organized by the author) 
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Similarly observing the data of the anytime transfer parameter with the Gender it is revealed that 

the women responded 32.4% “Very dissatisfied” while men 23.0% “Very dissatisfied”. Hence, both 

Female and male responded similarly with 31.3% and 33.6% “Dissatisfied” respectively. While the 

satisfaction level increases in the Male gender with 14.5% responding “Satisfied” and 3.4% “Very 

satisfied” it is 3% and 4.7% respectively for Females.    

 

Figure 4. 36 Graph showing respondents satisfaction towards anytime transfer with the entry 

mode of transport 

 (Source: organized by the author) 

4.1.2.15 Route and modal choice  

In order to understand if the transfer experience affects the respondent’s route and transport mode 

choice a YES or NO question was included in the survey. The data reveals that 87.3% of them said 

YES the transfer experience affects their route and transport mode choice while 12.7 percent said 

No does not affect their choice.  

 

Figure 4. 37 Graph showing respondents’ response to influence of transfer on route and modal 

choice 

(Source: organized by the author) 
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4.1.3 Major Variables that affect the perception of users in relation to physical integration 

Ordinal regression is used to find and assess the major variables that affect the perception of users 

in relation to physical integration.  

4.1.3.1 Descriptive Statistics of the perception of the respondents 

Table 4.4 Descriptive Statistics of the perception of the respondents  

Descriptive Statistics 

List of parameters to 

assess the transfer 

experience N Mean Mode  Median  

Std. 

Deviation Variance 

Skewness 

Statistic 

Std. 

Error 

Distance traveled 668 1.69* 1 1.59 1.174 1.379 .393 .095 

Continuity of transfer 

path 

665 2.05** 2 2.06 1.112 1.237 -.039 .095 

Convenience of 

transfer path 

667 1.70* 2 1.67 1.134 1.287 .183 .095 

Attractiveness of 

transfer path  

668 1.49* 2 1.43 1.165 1.357 .331 .095 

Slope of the transfer 

path 

662 1.86* 2 1.88 1.138 1.295 -.031 .095 

Conditions of 

sidewalk 

661 1.36* 2 1.30 1.101 1.211 .397 .095 

Straightness of route 668 2.04** 2 2.01 1.028 1.057 .086 .095 

Time taken from drop 

off station to exit 

station 

668 1.81* 2 1.76 1.118 1.250 .225 .095 

Number of streets 

crossed 

668 1.84* 1 1.74 1.246 1.553 .274 .095 

safety and security of 

the transfer path 

667 1.76* 1 1.66 1.313 1.725 .272 .095 

Easy transfer 668 1.85* 1 1.74 1.359 1.846 .209 .095 

Necessary 

requirements 

668 1.39* 1 1.32 1.065 1.134 .433 .095 

Weather transfer 666 1.22* 0 1.09 1.120 1.254 .649 .095 

anytime transfer 665 1.33* 1 1.24 1.111 1.234 .526 .095 

*average “Dissatisfied”, ** average “Neutral”, *** average satisfying parameters 

(Source: organized by the author) 

It can be observed that most of the values have perception value around “Dissatisfied”. However, 

there are some perception values, which tend to be near “Neutral There are no Satisfied and Very 

satisfied parameters found. 
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Some of the parameters tend to be more dissatisfying for the respondents like Conditions of 

sidewalk, Anytime transfer, any weather transfer and necessary requirements to make a transfer. 

while other parameters are standing at Neither satisfied nor dissatisfied like the Continuity of 

transfer path and the Straightness of transfer path .  

In addition other parameters like the distance traveled to make a transfer, Convenience of path 

traveled to make a transfer, time taken to walk from drop off station to exit station, number of streets 

crossed to make the transfer, safety and security parameters of the transfer and easy transfer are the 

parameters with mean’s closer to neither satisfied nor dissatisfied. The parameters that showed a 

high variance are the safety and security of the transfer path parameter and the perception of easy 

transfer assessed by the respondents.  

Observing the skewness of the data, it can be revealed that the skewness of the responses are 

between -0.5 and 0.5, this suggests that the data are symmetrical. Except the parameters of weather 

transfer and anytime transfer which are between 0.5 and 1 inferring the data are moderately skewed. 

This generalized that the responses of the sampled users are skewed with minimal outliers present 

in the data. all the parameters and responses have a normal distribution or an acceptable distribution.  

4.1.3.2 Ordered logit regression results towards the 14 parameters of the transfer 

This model of regression was assimilated to further analyze ranked satisfaction and outcome 

variables and identify the major influence factors or predictors of the characters of the public 

transport users. In addition, the model can examine the significant factors to alter the perception of 

the public transport users making the transfer.  

The interpretations of the results were based on degree of freedom and t-value to consider the 

result's statistical significance level. Hence, since t-value with a significance level of p < 0.05 at a 

confidence interval of 95% are considered for this model analysis.  

 

In the Parameter Estimates table we see the coefficients, their standard errors, the Wald test and 

associated p-values (Sig.), and the 95% confidence interval of the coefficients. The dependent 

variables included in the above table are Distance traveled to make a transfer, Continuity of path 

traveled to make a transfer, convenience of routes traveled to make a transfer and attractiveness of 

Route traveled to make a transfer.  

 



64 | P a g e  

 

 

For each significant value the interpretation of the values are described below as follows.   

 

Table 4.5 Ordered logit regression result for riders perception table 1 of 4 

    Distance Traveled  
Continuity of path 

traveled 

Convenience of 

Routes 

Attractiveness of 

routes 

  

Estima

te Wald Sig. 

Esti

mate Wald Sig. 

Esti

mate Wald Sig. 

Esti

mate Wald Sig. 

  
  

 T
h

re
sh

o
ld

 

Y = 0] -6.995 88.047 .000 -

3.847 

31.78

7 

.000 -

2.953 

19.24

3 

.000 -

2.539 

14.40

7 

.000 

Y = 1] -4.468 38.198 .000 -

2.128 

10.09

7 

.001 -

1.515 

5.185 .023 -

1.356 

4.176 .041 

Y= 2] -2.319 10.997 .001 -.725 1.191 .275 -.076 .013 .908 .088 .018 .894 

Y = 3] -.465 .447 .504 1.004 2.252 .133 1.512 5.038 .025 1.573 5.432 .020 

  
  

  
  
  

  
  
  

  
  
  
  

  
  

  
  

  
  
  

  
  
 L

o
ca

ti
o
n

 

Distance -.639 328.94

4 

.000

* 

-.035 2.222 .136 -.010 .170 .680 -.017 .509 .476 

Sex -.077 .264 .608 .193 1.793 .181 .175 1.475 .225 .053 .134 .714 

Age -.113 2.172 .141 -.055 .560 .454 -.040 .309 .578 -.056 .600 .438 

Trip 

repetition 

.021 .055 .814 -.114 1.698 .193 .030 .118 .732 .192 4.890 .027 

Transfer rate -.087 .588 .443 -.249 5.188 .023

* 

-.454 17.06

5 

.000

* 

-.313 8.163 .004

* 

Occupation .058 .440 .507 .155 3.481 .062 .027 .107 .744 .092 1.245 .264 

Trip purpose -.013 .061 .806 -.026 .257 .612 -.124 6.053 .014 -.147 8.473 .004

* 

Entry mode -.086 2.376 .123 .075 2.009 .156 .089 2.804 .094 .030 .326 .568 

Exit mode -.032 .266 .606 -.394 42.69

6 

.000

* 

-.184 9.860 .002

* 

-.235 15.96

8 

.000

* 

Origin route .029 .779 .377 -.005 .028 .866 -.050 2.583 .108 -.018 .340 .560 

Destination 

route 

.032 1.174 .279 -.010 .118 .731 .076 7.268 .007

* 

.067 5.708 .017 

Transfer 

time 

-.067 .579 .447 -.038 .206 .650 -.115 1.903 .168 -.103 1.519 .218 

Transfer_ti

me_2 

.005 .003 .953 .045 .337 .562 -.008 .010 .920 -.063 .682 .409 

Significant* <0.05 statistically significant at 95% confidence interval 

(Source: organized by the author) 

 

4.1.3.2.1 Ordered logit model analysis result for Distance traveled to make a transfer parameter 

It can be observed that observed that there are different independent variables, which can 

significantly affect the above listed parameters. In the distance traveled parameter measured with 

Likert scale the statistically significant independent variable which is  <0.05 statistically significant 
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at 95% confidence interval which affects it is the measured distance the respondents traveled from 

entry station to exit station. For every 50-meter increase of Distance the respondent travels to make 

a transfer, we expect a 0.639 increase in the ordered log odds of being in a lower level of satisfaction 

for distance traveled, given all of the other variables in the model are held constant. 

 

Figure 4. 38 Graph showing regression model result of distance traveled parameter 

(Source: organized by the author) 

4.1.3.2.2 Ordered logit model analysis result for Continuity of path traveled to make a            

transfer  

On the other hand, observing the continuity of path traveled parameter, the significant variables that 

are <0.05 statistically significant at 95% confidence interval are the transfer rate and exit mode. It 

can be said that for every two transfers a, we would expect a 0.249 increase in the log odds of being 

in a lower level of satisfaction for Continuity of path traveled to make a transfer, given that all of 

the other variables in the model are held constant. This indicated that the more a respondent makes 

a transfer throughout the day the more is to be dissatisfied with the continuity of path traveled to 

make a transfer. The exit mode is also another significant variable that can affect the continuity of 

path traveled with a 0.40 ordered log odds. The negative beta attached to the result entails that some 

public transport modes used for exit have less satisfaction of continuity of path than other.  
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Figure 4. 39 Graph showing regression model result of continuity of path traveled to make a 

transfer 

(Source: organized by the author) 

4.1.3.2.3 Ordered logit model analysis result for Convenience of routes  

The continuity of routes traveled parameter, the significant variables which is <0.05 statistically 

significant at 95% confidence interval are the transfer rate and exit mode. It can be said that for 

every two increment in transfers made throughout the day, we would expect a 0.454 increase in the 

log odds of being in a lower level of satisfaction for convenience of routes walked to make a 

transfer, given that all of the other variables in the model are held constant. This indicates that the 

more a user makes a transfer throughout the day the more he is to be dissatisfied by the convenience 

of routes. The exit mode is also another significant variable that can affect the convenience of route 

traveled with a 0.184 ordered log odds. This analysis implies that some public transport stations 

have an inconvenient route to make a transfer than other public transport stations.  

 

Figure 4. 40 Graph showing regression model result of convenience of routes traveled to make a 

transfer 

(Source: organized by the author) 
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4.1.3.2.4 Ordered logit model analysis result for attractiveness of Transfer path 

The ordered logit model analysis result for this explanatory variable shows statistically significant 

in affecting the over satisfaction. The significant variables which are <0.05 statistically significant 

at 95% confidence interval that affect the Attractiveness of Transfer routes parameter are the 

transfer rate of the respondents throughout the day, the exit transportation mode and the trip 

purpose. Accordingly, the result indicates that with a factor of 0.313 with a negative beta attached 

the transfer rate of the respondents affects the attractiveness of route satisfaction. Similarly like the 

above parameters more the people make a transfer throughout the out the day the more their 

satisfaction of transfer parameters decrease. Hence, the model analysis reveals the more people 

make transfers the more they are dissatisfied with the attractiveness of the transfer route given that 

all of the other variables in the model are held constant.    

The additional variable with a significant value less < 0.05 is the exit transportation mode of the 

transfer. The ordinal logit model analysis indicates that the transport mode used to exit the site by 

the respondents affects their view of attractiveness of route in a 0.215 factor with a negative 

attached, revealing that there are some transfer routes used to travel to exit station that are less 

attractive than others.  

 

Figure 4. 41 Graph showing regression model result of Attractiveness of transfer path 

(Source: organized by the author) 
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Table 4.6 Ordered logit regression result for riders perception Table 2 of 4 

    
Slope of track  

 

Conditions of side 

walk  

Straightness of 

route  Time taken 

  

Estim

ate 

Wal

d 

Sig

. 

Estim

ate 

Wal

d 

Sig

. 

Estim

ate 

Wal

d 

Sig

. 

Estim

ate 

Wal

d 

Sig

. 

  
 T

h
re

sh
o

ld
 

Y = 0] -

2.748 

16.5

06 

.00

0 

-

2.821 

17.0

29 

.00

0 

-

4.097 

35.1

20 

.00

0 

-

2.986 

19.5

06 

.00

0 

Y = 1] -

1.545 

5.31

5 

.02

1 

-

1.521 

5.04

5 

.02

5 

-

2.045 

9.24

7 

.00

2 

-

1.347 

4.07

9 

.04

3 

Y= 2] -.002 .000 .99

8 

.086 .016 .89

9 

-.419 .393 .53

1 

.254 .145 .70

3 

Y = 3] 1.717 6.43

2 

.01

1 

1.793 6.54

7 

.01

1 

1.241 3.38

7 

.06

6 

1.529 5.17

7 

.02

3 

  
  

  
  
  

  
  
  

  
  
  
  

  
  

  
  

L
o

ca
ti

o
n

 

Distance -.006 .077 .78

2 

-.017 .527 .46

8 

-.018 .606 .43

6 

-.018 .589 .44

3 

Sex .121 .698 .40

4 

-.220 2.26

0 

.13

3 

.267 3.39

5 

.06

5 

-.012 .007 .93

6 

Age -.016 .046 .83

0 

.051 .474 .49

1 

-.026 .130 .71

8 

-.015 .043 .83

6 

Trip 

repetition 

-.137 2.44

5 

.11

8 

.029 .109 .74

2 

-.035 .156 .69

2 

-.256 8.55

5 

.00

3* 

Transfer 

rate 

-.110 1.01

9 

.31

3 

-.399 12.7

71 

.00

0* 

-.323 8.59

0 

.00

3* 

-.296 7.26

0 

.00

7* 

Occupation .042 .254 .61

4 

.122 2.10

1 

.14

7 

.066 .619 .43

1 

-.018 .046 .83

1 

Trip 

purpose 

.039 .590 .44

2 

-.124 5.80

3 

.01

6* 

-.045 .792 .37

4 

.100 3.93

8 

.04

7 

Entry 

mode of 

transportati

on 

.088 2.75

9 

.09

7 

-.004 .007 .93

5 

.045 .728 .39

3 

.020 .148 .70

0 

Exit mode 

of 

transportati

on 

-.281 22.3

43 

.00

0* 

-.254 18.2

06 

.00

0* 

-.253 18.0

81 

.00

0* 

-.302 25.7

35 

.00

0* 

Origin 

route 

-.008 .065 .79

9 

.060 3.58

5 

.05

8 

-.028 .788 .37

5 

.072 5.23

7 

.02

2* 

Destination 

route 

-.067 5.63

9 

.01

8 

.027 .937 .33

3 

-.004 .020 .88

7 

.014 .235 .62

8 

Transfer 

time 

-.136 2.65

9 

.10

3 

-.362 16.5

88 

.00

0* 

-.026 .098 .75

5 

-.030 .127 .72

2 

Transfer_ti

me_2 

.080 1.08

4 

.29

8 

.005 .004 .95

0 

.000 .000 .99

8 

.110 2.04

1 

.15

3 

Significant* <0.05 statistically significant at 95% confidence interval 

(Source: organized by the author) 
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4.1.3.2.5 Ordered logit model analysis result for Slope of the track traveled to make a transfer 

The table 4.12 above shows that the only <0.05 statistically significant at 95% confidence interval 

variable, to affect the perception of the slope of the track traveled to make a transfer is the exit mode 

of transportation used. The data reveals that at 0.281 factor the exit mode of transportation used 

affects the perception of the slope of the track with a negative beta attached. This implies that 

transportation mode used to exit the study area is a huge factor for the satisfaction of the slope of 

the track traveled to make a transfer. the model analysis entails that with a certain choice of 

transportation mode there is a decrease in satisfaction in slope of the track traveled to make a 

transfer.  

 

 
Figure 4. 42 Graph showing regression model result of slope of the path traveled to make a 

transfer 

(Source: organized by the author) 
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trip purposes. Similarly, the other significant variable with a p-value of less than 0.05 and a 

confidence interval of 95% is the transportation mode used to leave the area with a factor of 0.254 

negative beta attached given that all the other variables are held constant. This implied that 

respondents who picked certain type of transportation mode to exit the area are more inclined to be 

dissatisfied with the conditions of sidewalk than others. 

Lastly, the other significant variable that can affect the perception of conditions of the sidewalk is 

the transfer time of the respondents. This analysis indicates with a factor of 0.362 with a negative 

beta attached the transfer time of the respondents affects their perception towards the conditions of 

sidewalk. Hence implying certain transfer time’s leave a negative impression on the user than 

others.  

 
Figure 4. 43 Graph showing regression model result of conditions of sidewalk traveled to make a 

transfer 

(Source: organized by the author) 

4.1.3.2.7 Ordered logit model analysis result for Straightness of the route traveled to make a 

transfer  

The variable that is significant in the ordered logit analysis with a p-value <0.05 at confidence 

interval of 95% to affect the perception of Straightness of the route traveled to make a transfer is 

the transfer rate of the respondents and the transport mode used to exit the site. Hence, when the 

transfer rate is observed it reveals that a factor of 0.333 with a negative attached affects the 

satisfaction of straightness of routes traveled to make a transfer given that all the other variables are 

held constant. This implicates that with one unit increase in transfers throughout the day 0.33 

probability that their satisfaction towards straightness of route-traveled decreases. 
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The other significant variable is the transport mode used to exit the study area. it indicates that the 

choice of transport mode to exit the area affects the perception of straightness of route with a factor 

of 0.253 confirming a negative beta attached given that all the other variables are held constant. 

Hence, it denotes that certain transport mode options have a negative perception of straightness of 

route towards the user.  

 

 
Figure 4. 44 Graph showing regression model result of Straightness of route traveled to make a 

transfer 

(Source: organized by the author) 

4.1.3.2.8 Ordered logit model analysis result for Time taken to walk from entry station to egress 

station  

The significant variables with a p-value <0.05 at a confidence interval of 95% that affect the 

perception towards time taken are the trip repetition, the transfer rate, the exit mode and the origin 

route. Observing the implications of the trip repetition variable it affects the time taken perception 

with a factor of 0.256 given that all the other variables are held constant. It has also a negative 

attached meaning the more people make the trip the more they are likely to be dissatisfied with the 

time it takes to make the transfer.  

In addition the data from the transfer rate variable indicates that the variable affects the perception 

of time taken with a factor of 0.293 given that all the other variables are held constant. It also has a 

negative attached meaning that the more people make transfers during their day the more they have 

a negative perception towards time taken to make the transfer.   
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Moreover, the variable that can also significantly affect the perception of time taken is the Exit 

mode of transportation with a factor of 0.302 given that all the other variables are held constant. 

This implicates that the choice of transportation mode to exit the study area affects the perception 

of time taken to make the transfer. Similarly the variable that has also a significant p-value <0.05 

that affects the perception of time taken is the origin of route. It has a factor of 0.072 given that all 

the other variables are held constant. This indicates that some drop off stations of routes can create 

a negative perception of time taken.  

 
Figure 4. 45 Graph showing regression model result of time taken to walk from entry station to 

egress station 

 (Source: organized by the author) 
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Table 4.7 Ordered logit regression result for riders perception Table 3 of 4 

    
Number of streets 

crossed  Safety and Security Easy transfer 

  

Estimat

e Wald Sig. 

Estimat

e Wald Sig. 

Estimat

e Wald Sig. 

  
 T

h
re

sh
o

ld
 

Y = 0] -3.702 29.424 .000 -2.729 16.72

0 

.000 -5.560 62.521 .000 

Y = 1] -1.883 7.814 .005 -1.472 4.958 .026 -3.906 32.086 .000 

Y= 2] -.426 .406 .524 -.335 .259 .611 -2.678 15.512 .000 

Y = 3] .784 1.371 .242 .626 .897 .344 -1.380 4.194 .041 

  
  

  
  
  

  
  
  

  
  
  
  

  
  

  
 L

o
ca

ti
o
n

 

Distance -.356 175.69

4 

.000

* 

.023 .998 .318 -.422 224.79

9 

.000

* 

Sex .077 .285 .594 -.511 12.67

8 

.000

* 

-.036 .061 .805 

Age -.132 3.224 .073 -.168 5.376 .020

* 

-.056 .581 .446 

Trip repetition  -.121 1.925 .165 .077 .800 .371 -.049 .306 .580 

Transfer rate .146 1.761 .184 -.032 .090 .764 -.276 6.205 .013

* 

Occupation .141 2.840 .092 .078 .908 .341 -.023 .077 .782 

Trip purpose -.015 .084 .772 .017 .112 .737 -.056 1.207 .272 

Entry mode of 

transportation 

-.029 .307 .580 .053 1.021 .312 -.055 1.066 .302 

Exit mode of 

transportation  

.005 .008 .930 -.097 2.827 .093 .027 .203 .653 

Origin route .045 1.975 .160 -.011 .119 .730 .045 1.990 .158 

Destination 

route 

-.025 .764 .382 .057 4.165 .041 -.017 .357 .550 

Transfer time -.082 .943 .331 -.430 25.43

0 

.000

* 

-.138 2.643 .104 

Transfer_time_

2 

.124 2.573 .109 .038 .248 .619 -.040 .258 .611 

Significant* <0.05 statistically significant at 95% confidence interval 

(Source: organized by the author) 
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4.1.3.2.9 Ordered logit model analysis result for Number of streets crossed to make the transfer 

 

 (Source: organized by the author)  

4.1.3.2.10 Ordered logit model analysis result for Safety and security parameter while making the 

transfer 

Observing table 4.8 we can see that three variables are statistically significant with a p-value < 0.05 

statistically significant at 95% confidence interval. The first variable is the Gender of the 

respondents. It indicates that gender affects the satisfaction of safety and security while making the 

transfer with a factor of 0.511 given that all the other variables are held constant. This infers that 

the female gender has a decreased satisfaction toward the parameter and it increases the chance of 

being dissatisfied with the safety and security parameter of the transfer.  

The other variable that affects the perception of safety and security is the Age variable. The variable 

affects the parameter with a factor of 0.168 with a negative beta attached given that all the other 

variables are held constant. This indicates that with an increase in age the perception of safety and 

security decreases.  

Lastly, the variable that affects the perception of safety and security is the transfer time. The model 

indicates with a factor of 0.430 with a negative attached that the transfer time can significantly 

affect the perception of safety and security given that all the other variables are held constant. This 

indicates that certain user that transfer during a specific time have a negative impression of safety 

and security than others.  
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Figure 4. 46 Graph showing regression model result of number of streets crossed to make a 

transfer 
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Figure 4. 47 Graph showing regression model result of safety and security of transfer path 

(Source: organized by the author) 

4.1.3.2.11 Ordered logit model analysis result for Satisfaction of Easy transfer parameter  

The perception of easy transfer has two significant variables with a p-value <0.05 and a confidence 

interval of 95%. The variables that are significant are the Distance walked by respondents to make 

a transfer and the transfer rate of the respondents. 

The distance walked variable affects the easy transfer parameter with a factor of 0.422 with a 

negative beta attached. For every increment in unit of distance, in this case 50 meters as a unit, the 

easy transfer dissatisfaction increases with a factor of 0.422 given that all the other variables are 

held constant. This implies that the distance walked by the respondents is a huge contributor to the 

easy transfer satisfaction of the respondents. The more people walk to make a transfer the less they 

will be satisfied with the easy transfer parameter. 

The other variable that significantly affects the easy transfer parameter is the Transfer rate of the 

respondents. The variable affects the parameter with a factor of 0.276 with a negative betta attached 

given that all the other variables are held constant. This implies the more people make transfers 

throughout the day the more their dissatisfaction towards the easy transfer parameter increases.  
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Figure 4. 48 Graph showing regression model result of easy transfer parameter 

 (Source: organized by the author) 

Table 4.8 Ordered logit regression result for riders perception Table 4 of 4 

    Necessary requirements  Weather Transfer Anytime Transfer 

    Estimat

e Wald Sig. 

Estimat

e Wald Sig. 

Estimat

e Wald Sig.     

T
h
re

sh
o

ld
 

Y = 0] -2.864 17.98

6 

.000 -2.063 9.361 .002 -1.396 4.357 .037 

Y = 1] -1.290 3.732 .053 -.772 1.328 .249 .027 .002 .967 

Y= 2] .154 .053 .817 .638 .901 .342 1.349 4.058 .044 

Y = 3] 1.934 7.781 .005 1.934 7.863 .005 2.895 17.58

3 

.000 

  
  

  
  
  

  
  
  
  
  
  
  
  
  

  
  
  

  
  
  
  
  
  

L
o

ca
ti

o
n
 

Distance -.035 2.207 .137 -.009 .154 .695 -.024 1.046 .306 

Sex -.288 3.956 .047

* 

-.467 10.20

6 

.001

* 

-.380 6.872 .009

* 

Age -.137 3.520 .061 -.095 1.659 .198 -.060 .686 .407 

Trip repition .097 1.231 .267 .111 1.616 .204 .025 .081 .775 

Transfer rate -.312 8.044 .005

* 

-.107 .955 .329 -.059 .295 .587 

Occupation .141 2.858 .091 .092 1.205 .272 .049 .338 .561 

Trip purpose -.116 5.240 .022

* 

-.124 5.925 .015

* 

-.063 1.552 .213 

Entry mode of 

transportation  

.019 .132 .717 .029 .292 .589 .033 .398 .528 

Exit mode of 

transportation 

-.166 7.974 .005

* 

-.078 1.765 .184 -.108 3.388 .066 

Origin route -.006 .037 .847 -.029 .841 .359 .027 .732 .392 

Destination 

route 

.039 1.921 .166 .050 3.118 .077 .032 1.278 .258 

Transfer time -.159 3.559 .059 -.235 7.461 .006

* 

-.176 4.307 .038

* 

Transfer_time_

2 

.070 .815 .367 .040 .263 .608 .165 4.524 .033

* 

Significant* <0.05 statistically significant at 95% confidence interval 

(Source: organized by the author) 
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4.1.3.2.12 Ordered logit model analysis result for Necessary requirements to make a transfer  

The satisfaction parameter of necessary requirements to make a transfer has four significant 

variables, which affect it with a p-value of <0.05 and a confidence interval of 95%.  The variables 

are the Gender of respondents, the transfer rate of the respondents the trip purpose of the 

respondents and the exit mode transportation used by the respondents.  

Gender variable affects the necessary requirement satisfaction parameter with a factor of 0.288 with 

a negative beta attached. This implies that Gender is a factor to affect the perception of necessary 

requirements to make a transfer parameter. 

The second variable that affects the parameter is the trip purpose variable. The trip purpose affects 

the parameter with a factor of 0.116 with a negative beta attached given that all the other variables 

are held constant. This indicates that the trip purpose of respondents affects the perception of 

necessary requirements needed to make a transfer.  

Thirdly, the variable that affects the parameter with a significant p-value is the transfer rate with an 

estimate of 0.312 given that all the other variables are held constant. It has a negative betta attached 

implying that the more the transfer made the less satisfied the respondents will be with the necessary 

requirements parameter.  

In addition to the above, the exit mode of transportation of the respondents also affects the 

parameter with a factor of 0.166 given that all the other variables are held constant. This infers that 

the transportation mode used to exit the study area is a significant factor to alter the satisfaction of 

users in the necessary requirements to make a transfer parameter.  

 

 
Figure 4. 49 Graph showing regression model result of necessary requirements to make a transfer 

(Source: organized by the author) 
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4.1.3.2.13 Ordered logit model analysis result for Weather transfer parameter 

The protection against weather transfer parameter has three significant variables with a p-value < 

0.05 at a confidence interval of 95%, which affects it. The first variable is the Gender variable with 

a factor of 0.467 it affects the Weather transfer perception of the respondents. This implies that the 

gender of the respondents is a huge factor that contributes to the dissatisfaction of the weather 

transfer parameter.  

 In addition, the trip purpose and the transfer time of the respondents are variables that can affect 

the weather transfer perception of the users with a factor of 0.124 and .235 respectively. 

 
Figure 4. 50 Graph showing regression model result of weather transfer 

(Source: organized by the author) 

4.1.3.2.14 Ordered logit model analysis result for Anytime transfer parameter   

The anytime transfer parameter has three variables that are significant with a p-value <0.05 at a 

confidence interval of 95%. The first variable is the Gender of the respondents, it affects the result 

of the anytime transfer parameter with a factor of 0.380 given that all the other factors are held 

constant. It infers that the gender of the respondents affects how the respondents perceive the 

anytime transfer parameter.  

The second and third variables that affect the anytime transfer parameter are the transfer time 

windows of the respondents. The two transfer time windows affect the parameter with a factor of 

0.176 and 0.165 respectively. It implies that the time window that the transfer is made by the 

respondents affects the satisfaction towards the anytime transfer parameter.  
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Figure 4. 51 Graph showing regression model result of anytime transfer 

 (Source: organized by the author) 

4.1.4 Potential strengths and weaknesses of public transport stations  

The results of this objective was investigated in relation to the physical integration of public 

transport stations in creating seamless urban transportation as presented below. 

4.1.4.1 Public transport in Addis Ababa 

Addis Ababa serves as the capital city of Ethiopia. It is also the major commercial and 

manufacturing city of the country (Aimero, 2016). Addis Ababa has an area of 527sqm. The city is 

divided in to 10 sub cities, which are further divided for convenience of administration in to 116 

woredas. The city has total of 3,761km road length, out of which 706km are two lane or above 

which standard buses can comfortably maneuver. This means that more than 18 percent of the city’s 

roads can support standard buses comfortably (AACRA, 2020).  

The modal share of the city based on 2018 survey is dominated by walking at 54%, public transport 

at 31% and private cars at 15% with expected rise in the future (ITDP, 2020). There are many public 

transport service providers, which are funded by the government and others that are privately owned 

(TRANSIP, 2020). Public transport mainly consists of conventional bus services provided by the 

publicly owned Anbessa City Bus Enterprise and also and mini and midi-buses operated by the 

private sector (Transafrica, 2008). The city also has also a light rail transit system that was 

developed to assist the public transport sector (AACRA, 2020).  

Even though there is presence of different transport operators there is lack of coordination amongst 

them (TRANSIP, 2020). Car ownership among residents is very low, so the majority depends on 
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buses and taxis for their day-to-day mobility in terms of motorized transport (Transafrica, 2008). 

Listed below on table 4.1 are the various public transport operators in the city excluding the LRT.   

Table 4.9 Addis Ababa public transport in number and their share in percentage 

No. Type In Number Share in% 

1 Code 3 Mini-bus 6,148 57.2 

2 Code 1 Taxi 3,110 28.9 

3 Anbessa City Bus 663 6.2 

4 Sheger City Bus 209 1.9 

5 Hyger/ Midi-bus 194 1.8 

6 Isuzu Kitkit 242 2.3 

7 Public Service 177 1.6 

Total 10,743 100 

 (Source: Addis Ababa Transport Authority, December, 2019 data from the last five months of 

2012 E.C, (i.e. July, August, September, October and November). 

Based on table 4.2 it is clear to see that the private public transport operators such as the Mini-bus 

taxis are huge contributors to the public transport service of the city. They serve more than a million 

people per day while the conventional bus services serve 600,000 people per day.  

Table 4.10 Public transport modes and estimated daily passenger transported in Addis Ababa in 

2019 

No. Type Served 

population in 

Last 5 months 

Daily served 

population 

Share 

in% 

1 Code 3 Mini-bus 114,647,904 1,032,864 39.52 

2 Code 1 Taxi 57,995,280 522,480 19.99 

3 Anbessa City Bus 73,593,000 663,000 25.37 

4 Sheger City Bus 16,239,300 146,300 5.60 

5 Hyger/ Midi-bus 10,744,800 96,800 3.70 

6 Isuzu Kitkit 8,613,600 77,600 2.97 

7 Public Service 8,251,740 74,340 2.84 

Total 290,085,624 2,613,384 100 

 (Source: Addis Ababa Transport Authority, December, 2019, data from the last five months of 

2012 E.C, (i.e. July, August, September, October and November). 
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4.1.4.1.1 Public transport regulation of Addis Ababa 

At the country level, the ministry of transport is responsible for the public transport sector. It is in 

charge of formulating policy and giving a clear vision for public transport development of the 

country (M.O.T, 2011).  However, at the Addis Ababa regional level, the Addis Ababa city roads 

authority is responsible under the auspices of the City Government with the overall mandate to 

issue route licensing and permits to the operators. The public transport fares are also set and 

managed by the authority (Transafrica, 2008). 

4.1.4.1.2. Analysis of the available public transport modes in Addis Ababa 

4.1.4.1.2.1 Anbessa City Bus Service Enterprise and sheger bus 

The Anbessa city bus service enterprise is a bus company that is known for operating large buses 

with in Addis Ababa (Transafrica, 2008). It has a rich history of transporting passengers in the city 

(TRANSIP, 2020).The company operates out of 3 central depots, four bus terminals 124 routes, 29 

check points and 1640 bus stops (Weheyaga, 2019). Fares are controlled by the City government 

which compensates with a subsidy per ticket sold (Transafrica, 2008). The anbessa city bus service 

has 125 routes in and around the city of addis ababa.   

The addis ababa transport authority through regulation no. 70/2015 has established sheger mass 

transport service enterprise in the year 2015. Sheger bus service has 48 routes in Addis Ababa 

(AACRA, 2020). It started its operation in 2016 .The average rough length of each routes is 11.59 

km. It is an express service and has bus stations at every 1km compared to anbessas 500 meters 

(TRANSIP, 2020).  

4.1.4.1.2.2 Minibus Taxi 

The City of Addis Ababa has also another means of transportation  service by minibuses also known 

as “taxis” (Transafrica, 2008). There were 8500 minibuses operating in the city (Weheyaga, 2019). 

They consist of code 1 and 3 minibuses and are one of the dominant privately owned transport 

service providers (AACRA, 2020).  

The city’s transport authority is in charge of controlling the fares and routes of the service providers 

(TRANSIP, 2020). They contribute in bridging the gap created by anbessa and sheger city bus 

services. They typically cover 100 kms per day and work 6 to 8 round trips.The distance covered 

by minibus taxis range form 2.7kms to to 10.7 km with minimus length of 0.6km (AACRA, 2020). 
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4.1.4.1.2.3 Higer midibus 

There are about 461 Higer midi buses operating in the city of Addis Ababa, which has a twenty-

five seating capacity each, while, 411 Higer buses properly working on the routes .Most of these 

vehicles are out of market in a short period of time because of their quality is very low. These Higer 

midi buses operate on three zone and thirty-seven routes of the city (Eshetie, 2015).  

4.1.4.1.2.4 Light rail transport of Addis Ababa  

To address the gap in public transport the government developed a light rail transit (TRANSIP, 

2020). It is the first light rail and rapid transit in eastern and sub-Saharan Africa. It consists of 34 

km of running line. It is 17 km from east to west and 16.9 km from north to south. There are 39 

stations with a minimum distance of 700 meters and a maximum of 1.1km. It has a daily ridership 

of 55,452 people (AACRA, 2020). 

According to TRANSIP (2020), the LRT ridership numbers is not satisfactory for the government 

and the mode is struggling to be the most popular mode to commute. Hence, the expansion plans 

for the LRT route were canceled.  

4.1.4.2 Physical integration of urban transportation in Addis Ababa 

There is a clear physical integration problem in the city as public transport stations are seen scattered 

and unplanned (Aimero, 2016). There is lack of physical connection between the different public 

transport operators (Hussen, 2016). The public transport facilities do not create a vehicle 

interruption free walk for pedestrians. In addition, the high curbs and fences force users to make a 

longer walk for their transfers (Azemeraw, 2015).  
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Table 4.11 Number of scattered Anbessa city, midi and minibus stops at major public transport 

hubs 

Public transport node 

 

Number of city, midi and 

minibus stops at the node 

Approximate longest walking 

distance for route change 

Merkato  7 One kilometer 

Megenagna  7 500 to 700 meters 

Laghare-Stadium 6 300 to 500 meters 

Menelik square to piazza 7 300 meters 

Saris Abo 3 200 meters 

Tor-hayloch 4 200 meters 

Arat-kilo 6 400 meters 

Sidist-kilo 4 300 meters 

Kaliti 3 400 meters 

Ayertena 4 400 meters 

Source: (Hussen, 2016) 

There have been attempts to improve the physical integration of public transport station in the city. 

The Megnagna terminal is one of the interventions made in the city. It was intended to collect and 

integrate the different public transport operators in one location. The terminal had an area of 

16000m2. 

4.1.4.3 Physical integration of public transport station in Mexico roundabout 

4.1.4.3.1 Connectivity of the Study area 

There are six major roads leading to Mexico roundabout. Road from Megnagna from east direction, 

road from Torhayloch from west direction , road from Tikur Anbessa to the north , road from 

Mekanisa from the south west, roads from Kera from the south directions.  
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Figure 4. 52 Connectivity of Mexico roundabout 

(Source: organized by the author) 

The area is connected with major arterial streets that connect the study area to the different parts 

of the city. The site is linked highly to major and dominant parts of the city hence why the site is 

crucial in facilitating the public transport service of the city.    
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4.1.4.3.2 Public transport stations around the study area 

There are 20 places serving as public transport stations in the study area, two of which located to 

serve the needs of the LRT route. The stations here mentioned are not all planned or designed for 

this purpose. Some are just spaces or places used as a public transport station.    

 

Figure 4. 53 Public Transport stations around Mexico roundabout 

(Source: organized by the author) 
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Figure 4. 54 Public transport stations around Mexico roundabout and corresponding label 

numbers 

(Source: organized by the author) 

The public transport stations have different uses for different modes. Some are used only used for 

the purpose of dropping off public transport users while others are only used for loading passengers 

and some station serve both purposes. Listed below on table 4.4 we can see the purpose of each 

station and the transport modes that use them. 
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Table 4.12 Public transport stations of the study area and label numbers with their functions 

Station label 

number 

Transport Modes 

using the station  

Use of station  

1 Bus , Minibus taxis Drop off station, Loading station 

2 Bus , Minibus taxis Loading station 

3 Bus , Minibus taxis Loading station, Drop off station 

4 Bus , Minibus taxis Loading station 

5 Bus , Minibus taxis Loading station 

6 Minibus taxis, Higer Loading station, Drop off station 

7 Minibus taxis, Bus Drop off station 

8 Minibus taxis, Bus Loading station 

9 Bus , Minibus taxis Loading station, Drop off station 

10 Minibus taxis Loading station 

11 Higer bus, Bus, 

Minibus taxi 

Loading station 

12 Minibus taxis Drop off station 

13 Bus Loading station 

14 Minibus taxis Loading station 

15 Bus , Minibus taxis Drop off station 

16 Bus , Minibus taxis Loading station 

17 Minibus taxis Drop off station 

18 Bus Loading station, Drop off station 

19 LRT Loading station, Drop off station 

20 LRT Loading station, Drop off station 

 (Source: organized by the author) 

4.1.4.3.3 Transfer paths of the study area 

The approach of the study has been to focus on the physical space where people transfer between 

two modes of transport. The path required to travel to make a transfer amongst the above mentioned 

stations vary in types and nature. Some stations in the study area are very close to each other and 

do not require crossing a street while other stations are very apart from each other and crossing 

multiple streets is required to make a transfer.  

The transfer paths also differ in the straightness and their continuity of path. Hence, a few transfer 

paths are straightforward and easy to reach while some are very crooked and require change of 

direction.  Similarly, the continuity of path of the transfer path differs amongst the different transfer 

paths. Hence, it can be observed that some transfer paths like the station 6 to station 9 are 

uninterrupted routes, while the transfer path from station 3 to station 10 is interrupted five times 

with two-way facing streets, making it a highly discontinued and interrupted path. A close 
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illustration of some of the paths traveled to make a transfer is in red and the crossing required in 

black is shown in the figures below.  

 

 

 

 

Figure 4. 55 Further illustrations of Transfer paths of Public transport stations around Mexico 

roundabout 

 (Source: organized by the author) 
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Some transfer path such as the path from station 3 to station 10 and station 10 to station 15  are 

more than 600 meters apart and require crossing more than 3 two-way streets which makes 6 

crossing points. These are risky and tiresome transfer paths.  

 

 

 

 

Figure 4. 56 Further illustrations of transfer paths of Public transport stations 

(Source: organized by the author) 

4.1.4.3.4 Origin destination matrix of public transport stations in the study area 

Based on the path traveled to make a transfer the station-to-station distance can be analyzed using 

an origin-destination matrix. Table below shows the distance in meters needed to travel for a user 

to walk to different stations. The table 4.5 shows the distance of the stations amongst each other 

measured in meters taking in to account the formal crossing points and paths required to walk to 

the other stations. 
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Table 4.13 Origin destination matrix of the public transport station showing results of the distance 

measurement 

 

 (Source: organized by the author) 

The figure 4.5 below shows the summed proximity distance a station is nearer or further from other 

stations. The data reveals that stations with the label of 9,18,19,20,11 and 1 are placed very far 

away from the other stations while stations 4,5,6,17,8 ,12 and 13 are placed with a much closer 

distance to other stations making them much more accessible and physically integrated to one 

another and to other stations.   

 

Figure 4. 57 Graph showing the summed distance proximity of the public transport station to each 

other 

 (Source: organized by the author) 
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4.1.4.3.5 Street crossing required for transfer  

 

Figure 4. 58 Street crossing points for the public transport users of the area 

 (Source: organized by the author) 

There are 59 crossing points provided for public transport users to make their transfers to the 20 

station areas of which 2 are of the LRT located around Mexico roundabout. The public transport 

users, to make their daily transfer frequently uses these crossing points. These crossing points are 

the formal planned crossing points marked with zebra crossing, however there are informal crossing 

points regularly used by users to make their transfers. Although there are facilitators that guide 

pedestrians to cross during peak hours this crossing points are not accompanied by signalized 

pedestrian crossings.   
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4.1.4.3.6 Pedestrian Network  

There is more than 40 thousand meter square of delineated pedestrian network in the delineated 

study area . The pedestrian network is interrupted with different street crossings, fencing structures, 

informal market vendors and parked cars, causing distress and inconvenience to the pedestrians 

making their transfers. In addition the path has, cracked walkways, and non-covered utility 

holes which creates more discomfort for the transferring users.  

 

Figure 4. 59 The pedestrian network around the Mexico roundabout 

(Source: organized by the author) 
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4.1.4.3.7 Pedestrian Activity map of the study area 

 

Figure 4. 60 Pedestrian Activity map of the area around Mexico roundabout 

(Source: organized by the author) 

Analysis of pedestrian flow characteristics constitute one of the foundations of urban traffic 

planning. This map shows the pedestrian movement and activity  that are of fundamental 

importance in making the transfer. The flow map of the pedestrain was constructed using 

observational data and the activity can show that there is a huge number of pedestrian flow around 
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the gas station and walkways adjacent to it and across south from it. The pedestrian network’s level 

of activity is higly influenced by the placement of the transport station. The majority of the 

pedestrian activity is the users trying to transfer to another mode of transport on another 

station.hence the data shows a large increase of activity in between stations than exterior of them. 

These areas are crowded and can cause stress, as it can be difficult to navigate around to the specific 

stations.  

4.1.4.3.8 Analysis of transfers in accordance to Weather conditions in the study area  

Exposure to weather elements during transfer is one of the factors that make a specific transfer 

undesirable and affect the perception of transfer experience. The weather conditions that make 

transfers undesirable are exposure to harsh suns or rain.  The study area is located in Addis Ababa 

and according to analysis of climate and temperature’s it is estimated that Addis Ababa is provided 

with on balance 1089 mm (42.9 in) of rainfall per year, or 90.8 mm (3.6 in) per month. On average 

there are 148 days per year with more than 0.1 mm (0.004 in) of rainfall (precipitation) or 

12.3 days with a quantity of rain, sleet, snow etc. per month.  It is important to assess the transfer 

path in perspective of protection against harsh sun or rain. The public transport user should be 

sheltered from the unsuitable weather conditions of the city.   

According to the findings of the study it can stated there is lack of any planned or designed 

sheltering objects or area that is placed to protect the public transport users during harsh weather 

time. The paths connecting all station currently do not have sufficient shelter amenities to protect 

the public transport users making transfers during harsh weather times. 

The buildings that are located around the public transport stations do not support this function they 

are not designed to have exterior arcades to create a covered walk way for pedestrians. 
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Figure 4. 61 Image showing the station (A) areas and paths (B) do not have any shelter 

(Source: organized by the author) 
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4.1.4.3.9 Landuse of the study area 

         

Figure 4. 62 Land use of the Mexico roundabout 

(Source: organized by the author) 

It can be observed that the majority of the land use around the Mexico roundabout is occupied by 

the road network (36%) followed by residential (28.44%) and different administrative and 

municipal services. In addition, the majority of the functions around the Mexico roundabout are 

dominated by government institutions followed by manufacturing and storage services, which are 

known to be huge contributors for increment in people and traffic flow. 
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Figure 4. 63 Graph showing the percentage share of the land uses around Mexico roundabout 

(Source: organized by the author) 

Space in urban areas is a scarce resource however, it is essential to include and integrate public 

transport spaces and future public transport interchange and terminal spaces for such a crucial 

public transport hub of a city. In addition, here so it can is observed that there is absence of space 

dedicated for urban public transport terminal or interchange terminal for this study area. 

 The study has found numerous sites around the study area, which meet the specifications of serving 

as a public transport interchange facility being leased out by the municipality for other purposes. 

This is a huge loss for the city as a whole, which loses critical opportunities, and spaces, which 

have the ability and role to play in increasing the physical integration of public transport stations. 

4.1.4.3.10 Structural plan of the study area  

The future structure plan of the city of Addis Ababa has included the construction of  a city wide 

bus rapid transit(BRT) and a Mass rapid transit(MRT) the map shows that both of this future 

projects are passing through and nearby the Mexico roundabout bringing more traffic and influence 

to the area. This increases the site’s importance and influence on the public transport network’s 

integration of the city.  
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Figure 4. 64 Structural plan of the Mexico roundabout area 

 (Source: Addis Ababa transport Authority, organized by the author) 

4.1.4.3.10 Interviews with stakeholders  

As stakeholders appear to be the key players in the planning and operation of public transport 

services, supporting their engagement and enhancing their cooperation in the planning, design and 

operation of public transport is crucial to address the problem.  
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There are three groups of stakeholders that affect public transport integration: decision makers, 

service providers and end users. In particular to the study the decision makers are the Addis Ababa 

transport authority the service providers are the Anbessa city bus operation managers and the 

individual vehicle owners of the Higer bus and minibus taxis and lastly the end users are the public 

transport users of the area.  

Existing transport policy and the involvement of governments are the two principal factors in 

development of multimodal integration of public transport.  

4.1.4.3.10.1 Decision makers 

The previous master plan of Addis Ababa mentioned amongst its recommendation to improve the 

urban transport challenges the city faces was “to improve the efficiency of the city’s public transport 

service and traffic management system, to provide the required bus stops, to build the capacity of 

concerned institutions in planning and management so as to upgrade them in performing urban 

transport planning and management”. It has been understood from the statement that there is a 

desire to increase the efficiency of public transport services of the city however; it falls short in 

mentioning or including the need to integrate and design for multimodal integration of public 

transport service.  

The transport policy of Addis Ababa city was also published on August 2011. It detailed the 

problems the transport problems the city faces and the recommendations and the future prospects 

the city should aspire to achieve in regards to urban transport. One of which was giving attention 

to inter and multimodal public transport and the different suppliers involved to enable an “integrated 

and convenient service to users”. In addition, the strategies also stated are “organize and strengthen 

prevailing scattered private sector operators and deploy them in the provision of mass transport 

service”. Furthermore, the policy mentioned, “developing standards, integrated and coordinated 

system for the mass transport service provided in the city and organize public and private operators 

forum and share best practices of other cities convenient to its users”.  It also illustrated the need 

for interchanges describing the strategy as “deliver convenient inter modal mass transport service 

for transfer in terminals”. The transport policy of Addis Ababa has better awareness and notions to 

improve the multimodal integration of the city.   The policy also included the interest in decreasing 

the private car ownership by stating “Take measures that initiate private car owners to use mass 

transport”. It can revealed from the transport policy of the city that there is a huge desire to increase 
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the quality of public transport service of the city and decrease private car ownership in the process. 

There is a strong mention of efficient public transportation system and an integrated multimodal 

public transportation service.  

However, in reality it cannot be overlooked that there is very few being done to improve the 

multimodal integration of public transport services. There is also hardly anything done to improve 

the transfer experience of the public transport user. The city does not have any facilitated public 

transport interchanges in majority of the public transport centers, which can protect users from 

harsh weather conditions of the area by providing shelter. 

4.1.4.3.10.2 Service providers  

The service providers are the key stakeholders to accomplish a multimodal integration of public 

transport. The challenge of multimodal public transport integration was assessed from the 

perspective of the service providers using informal interviews.  One of the interviewed stakeholders 

was the authorities in charge of planning of the city bus routes and stations. The planning authority 

personnel stated when asked about the consideration of integrating service with other public 

transport options. That it is not something that the public transport service provider considers. They 

focus on their “own routes and designated stations”. “We have a lot of customer base and lots of 

old buses to maintain and need to get operational , our priorities are set on that issue”. In addition, 

the personnel replied that recently the city’s transport authority has overtaken the task of assgning 

routes and designing station and integrations with other public transport providers. 

The city bus planning personnel also replied that they have given priority to route optimization and 

efficiency. Solving redundant routes by sharing and dividing routes amongst the anbessa city bus 

provider and sheger city bus provider. This was intended to increase service coverage and profit by 

maximixing efficiency. 

Similarly, from the privately owned minibus taxi owners and drivers it was the same response. They 

stated in their interviews that “we have our dropping and loading stations and also have assigned 

routes there is little we can do to change that”. The minibus owners further specified the transport 

authority is the one in charge that assigns routes and manages them. Further more the minibus taxi 

drivers requested more freedom to be given to them in picking their work routes as it benefits them 

and their customers.   
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4.1.4.3.10.3 End users 

The study has conducted a close-ended intercept survey to assess the transfer experience of the 

public transport users of the study area. However, it was important to further analyze the experience 

of the users by using other methodologies like interviews to further enrich the analysis of the 

transfer experience. Hence, interviews were held with different public transport users of the area.  

The public transport users making their transfers in the area explained their tiresome transfer 

experience. “It is very difficult to make a transfer during the rainy season and the harsh sun is very 

tiring” explained a young interviewee. “I always carry an umbrella in my purse to avoid the harsh 

sun and sometimes rain that I have to deal with while making a transfer,” said a women heading to 

work in the midday. She further explained that she had lost her cell phone while making a transfer 

in this area. “The rush and concentration of people making transfers has made it easy for the robbers 

to steal from the users” explained another interviewee.  

The final portion of the survey included an open-ended question for respondents to express their 

recommendations on how to improve the public transport transfer experience in their own words. 

It was also believed to be an eye opener for new parameters and issues that affect the transfer 

experience.  

Accordingly from the 668 usable questionnaires most of the open question have a low response 

rate. Hence, only 30% of the open-ended question have been tempted. The responses were 

categorized, and collected in themes except the recommendations that are out of context or out of 

scope for the study. The summary is listed below on table 4.9.  

Table 4.14 List of recommendations by respondents to improve their transfer experience 

List of recommendations by respondents to improve their transfer 

experience  

Number of people who 

recommended it 

The tight control of informal street side vendors  53 

A wider pedestrian walkway to increase people’s flow 45 

Long and uninterrupted transport route options  32 

Better and comfortable walkways for disabled and older people 15 

Increase in ticketing stations for LRT users to increase access 18 

Safety and security improvements  21 

 Decreasing distance between public transport stations 4 

Provisions of shades and sitting area for hard weather transfers 12 

 (Source: organized by the author) 
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4.2 Discussion of the results  

4.2.1 Demographic, modal choice and trip characteristics of the respondents 

For this study, from 700 respondents 668 were considered as usable and complete. The 

demographic character of respondents reveals that 58% are men and 42% are female in their 

genders. Observing the age classification of the respondents it is clear to see that the majority of 

them are of a young age with 21-30 years being 53.7%. Moreover, the occupation of respondents 

was included in the survey and 15.9% are students  and 68.9% are full time employed. The majority 

of the public transport user are full time employees, which correlates to a strict time schedule and 

in turn implies there is a need and requirement of efficient public transport service.  

The findings of the study about the trip behavior of the respondents, the purpose of the trip and the 

rate of the trip reveal that the majority of the trips made by the respondents consist of the work trip, 

which accounts for 60%. Following the work trip the education trip is 10%, visiting family consists 

of 6.6% and lastly leisure 3%. In addition to the purpose of the trip the repetition of the trip data 

can reveal that more than 50% of the respondents make their trip on a daily basis and 15% make 

their trip very often. The data can show that most of the respondents make  

The data from transfer rate of the respondents throughout the day shows that 42% of respondents 

make 1-2 transfers per day while 51% make 3-5 transfers per day and only 2% make 9-10 transfers 

per day. The data shows that, for the respondents, transfer is a crucial and redundant part of their 

journey. In addition, the improvement of the transfer experience or the reduction of number of 

transfers required to finish their journey can have huge impact in increasing their satisfaction 

towards the public transport service.   

Considering the transfer time of the respondents trip 72% picked 6:00-9:00 am as the first transfer 

time for them. Furthermore, 4:00-7:00 pm was the transfer window for 60.5% of the respondents.  

There is concentration of people transferring during the above periods and this can create 

inconvenience for the users as the pedestrian walkways can be congested and suffocated.  

The origin and destination routes of the respondents was compiled, and it reveals that, respondents 

from Sarbet Mekanisa and Jemo area consist of 26.2% of the respondents origin followed by Kera 

area and Megenagna route with both consisting of above 16%. All others routes are less than 6% 

of origin of trip. The destination routes of the respondents gives increment to the Megnagna 22 
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route consisting of 22.2% of destinations of the respondents. In addition, the Sarbet Mekanisa Jemo 

route consist of 18.3% of destination and the Torhayloch Kara area consisting of 14.2% of 

destinations. The findings of the origin route and destination routes of the respondents reveal that 

there are four major routes from the nine routes connected to the study area. The Megenagna route, 

the Torhayloch route, the Sarbet Mekanisa route and the Kera saris route are the major routes that 

the respondents access and egress.   

In addition to the demographic and trip character of the respondents, their transportation modal 

choice was included in the study. The data reveals that 51% of the respondents use Minibus taxis 

the second ranking mode of transport is Bus transport with 24% of the respondents followed by 

Walking with only 5% of the respondents using the LRT and 3% Higer bus. The data reveals that 

there exists a multimodal transport integration and respondents are multimodal in their trip character 

using different modes of transport to complete their journey. However, the data explains that users 

of the minibus taxi service are more reliant to use the same mode of transport for access and egress 

from the study area they are also more favored than any other mode of transport. The data from the 

transportation modes used to access and egress the site it can inferred that for longer routes 

respondents tend to favor Bus service and Higer and for shorter trips respondents favor minibus 

taxis. 

The distance traveled by respondents was measured to understand how much distance the 

respondents had to travel to make the transfer. The data reveals that more than 30% of respondents 

had to walk 400-500 meters to make a transfer to another mode of transport. It also shows that 6.9% 

had to walk 350-399 meters to make a transfer. Similarly, 9.3% walked 300-349 meters, 7.9% 

walked 250-299 meters, 6% walked 200-249 meters, 10.9% walked 150-199 meters, 10.2% walked 

50-99 meters and finally 18.7% walked 0-49 meters to make a transfer. 

4.2.2 Effects of transfers on the public transport user by analyzing user satisfaction 

A Likert scale was used for the respondents to assess the physical integration of public transport 

stations; this would entail a satisfaction survey by the respondents about the transfer experience in 

respect to the different parameters of the transfer. There were 14 parameters set to assess the transfer 

experience in detail. The distance traveled from the drop off public transport station to their next 

egress public transport station is one of them. The respondents were questioned how much they 

were satisfied by the distance walked to make the transfer and 15% stated that they were very 
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dissatisfied while 34.7 % claimed they were dissatisfied by the distance. In addition, 25.3% of the 

respondents answered neither while 15.9% claimed they were satisfied and 9.1 % of the sampled 

respondents were very satisfied with the distance they walked to make the transfer. On average, 

more than 35% of the all age groups shows dissatisfaction towards the distance they had to travel 

to make the transfer. The satisfaction level seems to show slight increment as the age group 

decreases. The findings also show a direct connection with the distance the respondents traveled to 

make a transfer and their satisfaction towards the parameter. The more they travel to make a transfer 

the less satisfied they were with the parameter.  

On the other hand the Continuity of path is one of the parameters that affect users perception or 

satisfaction of a path traveled during a transfer. The majority of respondent answered neither (31%) 

while still 24% responding that they were dissatisfied and 8.5% very dissatisfied with the path’s 

continuity. However, 26.2% of the sampled respondents are satisfied and 9.7% are very satisfied. 

Additionally the respondent’s satisfaction towards the Convenience of path traveled to make a 

transfer parameter 31.6% of the respondents answered neither ,while 27.4% of the respondent 

replied dissatisfied and 16.5% of the respondents answered very dissatisfied. In addition to the 

above respondents 18% claimed they were satisfied with convenience of the path and 6.4 % were 

very satisfied with the parameter while making their transfers. 

The attractiveness of path traveled to make a transfer parameter and the slope of the path traveled 

to make a transfer are the parameters that have better satisfaction rate with majority falling under 

neither satisfied nor dissatisfied. The first parameter as reported consisted of 29.6% of the 

respondents having reacted “Neither” for their satisfaction level of the attractiveness of the path 

they traveled to make a transfer. While 25.9% answered “Dissatisfied” and 25% replied that they 

are “Very dissatisfied” with the attractiveness parameter of the path traveled to make a transfer. 

Likewise the slope of the path parameter has a 34.9% neither response, 14.8 very dissatisfied and 

7.3% very satisfied rate. On the other hand, observing the transport mode the respondents used to 

enter the study area and their response on the slope of the path they traveled the data shows that the 

LRT users increase in dissatisfaction almost 67% of the users are “Very dissatisfied” with the slope 

of the path they traveled and 16.7% are “Dissatisfied” with the slope. However, the users of Minibus 

taxis and Bus higher response in “Satisfied” with 22.1% and 24.2% respectively. 
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The conditions of sidewalk parameter is one of the parameters with a high dissatisfaction rate of 

almost 50% of the respondents showing they are dissatisfied and very dissatisfied. The straightness 

of route parameter and the time taken to walk from drop off station to exit station parameters has 

done much better with most of the respondents being neither satisfied nor dissatisfied. However, in 

the time taken parameter the time schedule of the respondents transfer has shown to be a factor. 

Hence, peak hour transferring and harsh sun time transferring respondents has shown more 

dissatisfaction towards the time it takes to make the transfer.  

There is better understanding of the satisfaction parameter of the number of streets crossed when 

cross-tabulated with the actual distance the respondents had to walk to make the transfer. The data 

reveals that the respondents who travel the longest have the higher dissatisfaction rate. Respondents 

that traveled 400-450 meters to make the transfer were 25.4% “Very dissatisfied” and 41.8% 

“Dissatisfied” with the number of streets they had to cross. Similarly, respondents that traveled 350-

399 meters to make the transfer were 23.9% “Very dissatisfied” and 37% “Dissatisfied”. The 

respondents who walked 300-349 meters and 250-299 meters have similar characteristics to the 

above. However, the respondents who walked 50-99 meters and 0-49 meters have a small 

dissatisfaction rate with 8.8% and 5.5% “Very dissatisfied” rate respectively.  

The other crucial parameter of a transfer is the perception of safety and security of the user while 

making the transfer. The data of this parameter revealed that more than 20% of the respondents are 

very dissatisfied and 25.4% are dissatisfied with the parameter. There seems to be also a connection 

with the gender of the respondents, as more females are very dissatisfied and with the parameter 

than male respondents. The age group also has a role to play in this parameter the older age groups 

have an increased dissatisfaction rate towards the parameter than the younger ones.  

The easy transfer parameter assesses the perception of efficient condition of transfer amongst the 

respondents. More than 25% of the respondents voted dissatisfied and almost 20% voted very 

dissatisfied while 20% voted neither with the easy transfer parameter. In addition the easy transfer 

parameter looked at from the perspective of the distance the respondents traveled to make a transfer 

the longest traveling respondents had a very dissatisfied rate of 35% and a 40% of dissatisfied while 

the respondents who traveled the shortest distance had a very satisfied rate of 35% and a 40% 

satisfied rate. The result are related to transfer path analysis of the site as users with longer transfers 
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paths are required to cross different streets jostle through uncomfortable spaces to make their 

transfer. 

The perception towards necessary requirements to make a transfer 22.8% of the respondents 

revealed they are very dissatisfied while 34.6% responded dissatisfied and very small portion of the 

respondents 3.1% claimed they are very satisfied with this parameter of the transfer. the result is 

consistent with realities of the site as there is lack of interchange terminal on the site placed to serve 

the public transport user.  

The satisfaction towards making the transfer during any weather time shows that 32.7% of the 

respondents are very dissatisfied with the parameter while 29.9% are dissatisfied this correlates 

with observations made during the site as there are no sheltering objects placed on transfer paths to 

protect users from harsh weather times. In addition to this the anytime transfer data also shows a 

high dissatisfied rate with 26.9% Very dissatisfied and a 32.6% dissatisfied rate towards the 

parameter. The anytime transfer data of the gender subgroup reveals that the female are more 

dissatisfied with the parameter than male respondents are.  

The route and modal choice of the respondents in accordance with the transfer experience was 

surveyed and it implies that more than 85% of the respondents claimed that the transfer experience 

affects their route and mode of transport choice for their required trip.  

4.2.3 Major Variables that affect the perception of users in relation to physical integration 

The finding of this study indicated that the majority of the transfer parameters have a satisfaction 

around “Dissatisfied” only a few have a closer response to “Neither satisfied nor dissatisfied”. There 

are no parameters with a mean falling on “Satisfied” or “Very satisfied”. Although some parameters 

of the transfer are doing much worse like ‘condition of side walk parameter’, ‘anytime transfer’ and 

‘any weather transfer parameter’. The parameters that have better perception of satisfaction to the 

respondents are ‘the continuity of transfer path’ and ‘the straightness of transfer path’. The 

parameters that showed a high variance are the safety and security of the transfer path parameter 

and the perception of easy transfer assessed by the respondents. The skewness of the responses are 

between -0.5 and 0.5, this suggests that the data are symmetrical. Except the parameters of weather 

transfer and anytime transfer which are between 0.5 and 1 concluding the data are moderately 

skewed. All the parameters and responses have a normal distribution or an acceptable distribution. 
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The finding of the study based on the regression model analysis excludes the variables that are 

significant for the satisfaction parameters. The model concludes that for every 50 meters increase 

in distance traveled to make a transfer there is 0.63 factor increase in the dissatisfaction of the user 

towards the distance parameter of the transfer.  The other parameter affected by distance is the 

perception of number of streets crossed to make a transfer. The findings shows that for every one 

unit meaning in this case fifty meters walked by the respondents their satisfaction towards number 

of streets crossed to make a transfer decreases with a 0.356 factor given that all the other variables 

are held constant. Finally, the distance walked variable affects the easy transfer parameter with a 

factor of 0.422 the more people walk to make a transfer the less they will be satisfied with the 

parameter. 

The other significant factors in affecting the perception of transfer parameters is the users transfer 

rate throughout the day the more a person makes a transfer there is an increased dissatisfaction 

towards different parameters of the transfer. These parameters are the ‘continuity of path traveled 

to make a transfer’, ‘the convenience of routes walked to make a transfer’, ‘the attractiveness of the 

transfer path’; the conditions of side walk on the transfer path and so on. This concludes that the 

more transfers a person makes the increase in dislikes of the different transfer parameters.  

The results of the regression model also shows that the slope of the track traveled to make a transfer 

is influenced by the transport mode used by the respondents to travel to their next destination. This 

determines that transport modes like the LRT have altered the satisfaction rate of this parameter 

because users of the LRT have increased dissatisfaction towards this parameter than others. 

The findings of the study also indicate that the female gender has a decreased satisfaction toward 

the safety and security parameter and it increases the chance of being dissatisfied with the safety 

and security parameter of the transfer with a factor of 0.511. The other variable that affects the 

perception of safety and security is the Age variable. The variable affects the parameter with a 

factor of 0.168. Finally, the variable that affects the perception of safety and security is the transfer 

time of the respondents. The model indicates with a factor of 0.430 that the transfer time of the 

respondents can significantly affect the perception of safety and security given that all the other 

variables are held constant.  
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The regression result also concludes that ‘any weather transfer parameter’ is affected by the 

respondents gender, trip purpose and transfer time. While ‘anytime transfer parameter’ is also 

affected by the gender and the transfer time of the respondents. 

In summary, the variables that are highly influential in affecting the holistic transfer experience of 

the public transport user are the transfer rate per day of the user, the distance traveled by the user 

to make a transfer. The mode of transportation used also affects parameters like the slope of the 

transfer path while the gender of the public transport user affects the perception of safety and 

security.  

The parameters that have left a negative perception on the users are mainly the conditions of 

sidewalk, any weather transfer parameter and safety and security of the transfer path. However, the 

majority of the parameter are still falling in dissatisfied range. Observing the results of the study it 

can be seen that Although there is a dedicated pedestrian sidewalk to facilitate the transfer 

experience, this loss of physical integration has created a huge number of public transport users, 

which are required to walk from their drop off stations to their exit stations. This also means by 

crossing a number of streets and passing through uncomfortable pedestrian walkways that are 

overcrowded with people and informal vendors. The physical problems are mostly related to 

boarding and alighting public transport modes at the study area, as well as crowding, which restricts 

smooth movement of the users. This transfer experience was one of the focus of the study by using 

different parameters users were asked to rank their experience. The findings show that the majority 

of the parameters are not satisfying to the public transport user, from the customer’s perspective; 

the quality of services provided by public transport is not at a satisfactory level. There is a need to 

mobilize and create and integrated approach to increase the efficiency of the public transport service 

and improve mobility of the users.  

The above findings are similar to the results obtained by (Terzis & Last, 2000) in which the users 

physical reaction and psychological perception of the transfer experience is highly dependent on 

the design and operation of the public transport transfers. It is important to improve and enhance 

the transfer experience of the users. 
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4.2.4 The strengths and weaknesses of the public transport stations of the study area in 

relation to physical integration and creation of seamless transportation  

The idea of integrating different modes of transport services to provide an efficient and improved 

seamless journey is a core issue for urban transport. Journeys are rarely made because of an innate 

desire to travel but are typically due to the need to travel to the places where numerous kinds of 

activities are carried on, such as work, shopping, studies, recreation, leisure, etc., all of which need 

travelling to various locations. The achievement of seamless one sit journey for everyone from 

origin to destination is an ultimate standard that seems to be futuristic and a hard idea to design and 

plan for with the limited resource and technology that exists in the world presently. However, what 

is the standard for a day to day journey that needs to be accomplished, How many interruptions and 

transfers are too much transfers, what is the standard for distance to walk to make a transfer, what 

is the standard transfer experience that should be expected, this are questions that needs to assessed 

and answered. A seamless journey is a one-chair transport service where a person travels from 

origin to destination by only sitting on one chair and thus this is achieved by private automobiles 

only and that is why an increment in number of private automobile is seen throughout the world. 

The public transport sector as seen in the findings of the study is far from seamless journey with a 

lot of walking to get the service and lots of transport transfers required to accomplish the journey. 

 

Figure 4. 65 illustration of day-to-day trips of public transport users 

(Source: organized by the author) 

The major points that needs to be addressed in the matter is how to deal with transfers. Because 

transfers are the key to address the physical integration of public transport. A physically integrated 

public transport service is a service where minimum transfers are required and those transfers are 

achieved with a minor walking distance with minimum jostles and high level of comfort and 

security. In addition, this foresaid transfer can be done with the same level of comfort and security 
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at any weather time and any time of the day. This is the level of public transport service that the 

future of urban transport should aspire to achieve. This case is crucial especially in a low-income 

capital city where the majority of the motorized transport modal share is dominated by public 

transport users like the city of Addis Ababa.   

The study area named Mexico roundabout is one of the major public transport transit areas of the 

city where an agglomeration of public transport station 20 in number two of which are of the light 

rail transit are found this a huge potential of the area. The roads leading to the area are six in number 

but functionally they connect the area to all major parts of the city in all the directions , hence one 

of the reasons the site is significant and plays a huge role in facilitating the public transport network 

of the city. This is one of the major positive characters of the site the high connectivity and the 

multiple placement of public transport stations.  

The future structural plan of the site has also cemented the site’s significance as a public transport 

hub of the city. The structural plan shows the introduction of a new BRT (Bus rapid transit) line 

passing north south and east west of the site. There is also plan for constructing an MRT (Mass 

rapid transit) that passes with a near proximity to the roundabout. This further strengthens the 

multimodal integration of the different public transport options around the site. Moreover Most of 

the stations around the site are connected with delineated pedestrian network.      

However, in the other hand it can be exposed that the public transport stations in the study area are 

not physically integrated to each other some stations are more than 700 meters apart. This in turn 

created a situation where there is a need for transfer walk for a huge number of public transport 

user with unintegrated distant public transport stations. The public transport sector should enable 

seamless mobility, travel efficiency, increase user satisfaction and improve performance of the 

sector. The focus is to ensure that all users be given equal opportunities for reaching their 

destination, to optimize interconnections between alternative modes in the trip and, at the same 

time, ameliorate public transport space utilization and integration.  

The other weakness the findings reveal about the study area is the lack of any planned or designed 

sheltering objects or areas that are placed to protect the public transport users during harsh weather 

times. It is clear to observe why the any weather transfer parameter has a high dissatisfaction rate 

amongst the public transport users.    
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The huge number of people, which are required to cross the arterial streets to make their transfers, 

have also created another problem to the area, which is Traffic congestion. Frequent operational 

bottlenecks were created by transport services dropping off passengers and loading passengers, 

traffic-influencing event such as pedestrian crossing were among the main causes of traffic 

congestion on the study area. These are the associated problems caused by a huge number of 

people’s making public transport transfers by crossing a number of streets.   

The respondents had a numerous number of recommendation on how to improve their transfer 

experience. It was categorized and compiled in to eight issues. The most recommended was to put 

a tight grip or find solution to the informal street vendors that use the sidewalk. The second 

increasing the width of the pedestrian lane. The third most recommended option was to provide 

long and uninterrupted transport mode options where the respondents can make their trip with 

minimum transfers or no transfers. There are also recommendations on safety and security 

improvements and provisions of shades and sitting areas around transfer areas.  
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CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions  

The research is conducted to assess the physical integration of public transport stations and its effect 

on the public transport user. The study was conducted on Mexico roundabout and included the study 

of 20 public transport stations including the LRT stations and it covered all the public transport 

modes present in the area. The study has assessed the physical integration of the public transport 

stations of the area by assessing the transfer experience of the public transport users. 

The findings reveal that the Public transport is still a dominant and equitable service for the urban 

dwellers of the area. The minibus taxi is the dominant mode of transport for the area followed by 

city bus and Higer midibus the LRT shares small percentage of the modal usage in the study area. 

The result are similar with (TRANSIP, 2020) data with public transport being the most dominant 

mode of transportation next to walking.    

Public transport is still the way forward for any rapidly urbanizing city like Addis Ababa. It is rather 

important to make the service as efficient as possible. Different methods were used to assess the 

trip characters and the transfer experience of the public transport users of the study area. The 

transfer experience of the public transport users was compared with the seamless one-seat journey 

private automobiles provide. 14 parameters of the transfer were provided for the respondents to rate 

their satisfaction towards the transfer experience. Accordingly, the efficiency of the public transport 

transfer was found to be lacking in different aspects. 

There is a strong policy and institutional interest in increasing the multimodal integration of the 

public transport service of the city. However, concrete measures to take and revolutionize the 

integration of public transport has been dormant.  

According to the study the positive aspect of the site is the agglomerated public transport modes 

and their station around the area. In addition to this, the site is highly connected to the major parts 

of the city. The site is also future host to different mass public transport services. It is also near to 

the central business district of the city. Most of the stations around the site are connected with 

delineated pedestrian network.   

The physical integration of public transport stations has a significant role to play in increasing 

public transport user’s satisfaction especially during rainy or sunny days. The findings reveal that 
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more than 32% of respondents are very dissatisfied and 29.9% are very dissatisfied with the transfer 

they make during bad weather times. The result observed correspond to the result obtained by 

(Miaoa, Welchb, & Sriraj, 2019) in their study about relations of bad weather and public 

transportations, which suggest that public transport amenities and area with “weather proof 

attributes” has the ability to increase satisfaction towards the service and attract more ridership. 

This is not the case when it comes to Mexico roundabout; there are hardly any facilities or objects 

placed to protect public transport users from bad weather times. The buildings constructed around 

the area also do not respond or recognize any of the above roles. They do not have any arcades or 

shading designs to protect the transferring users from the above-mentioned weather.  

Observing the data form origin-destination surveys, it was found that, the public transport stations 

of the area do not serve the same number of people. Some stations to station transfers are high while 

others station to station transfers are low in number. Hence, the path traveled to make those transfers 

are highly active while others are moderately and mildly active. Based on the data obtained from 

the study area the Megenagna and Sarbet Mekanisa routes are the routes which most of the 

respondents were transferring to and from, hence, it is important to provide better options for the 

transferring users.  

The paths traveled to make a transfer are interrupted with street crossings furthermore, the 

pedestrian paths are crowded with informal vendors, which use portions of the pedestrian paths for 

selling their commodities. In addition the transfer path is characterized by being non-continuous, 

having cracks, and non-covered utility holes. This in turn has created dissatisfaction towards the 

transferring users as the results from the survey are similar with 8.5% being very dissatisfied and 

24% being dissatisfied with continuity of path. Similarly 16.5% are very dissatisfied with the 

convenience of path while 27.4% being dissatisfied. The respondents seem to increase their 

dissatisfaction towards conditions of sidewalk with 26% being very dissatisfied and 29.4% being 

dissatisfied. The result obtained by the study are similar with (Alemgena, Quezon, & Kumela, 2018) 

study done on pedestrian safety in Nekemte town with also 60% of the respondents being 

dissatisfied with side walk discontinuity and quality of sidewalk. Hence, it is clear to conclude that 

the quality of pedestrian walkways, the continuity and convenience of the path has a huge factor to 

play in increasing the satisfaction towards the walk traveled to make a transfer. The conditions of 

the sidewalk need to improve to increase the physical integration of public transport stations. 
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In addition to the above scenarios, more than 30% of respondents had to walk 400-500 meters to 

make a transfer to another mode of transport. The result obtained from the study are similar to 

(Hussen, 2016) study in which most of the city’s public transport hubs users have to travel similar 

amount of distance to make their transfers. This is not a comfortable and convenient way of making 

a public transport transfer. The public transport stations are not physically integrated.   

According to the survey of the respondents, almost all the parameters of transfer have been rated as 

dissatisfied in the perception of the public transport user. This is an additional proof to support the 

evidence that the public transport stations are not physically integrated and the parameters leave a 

negative impression of the public transport service on the user.  

The perception of the transfer experience is highly affected by the distance a person walks to make 

a transfer. However, the perception of the distance might get worse following the conditions of the 

sidewalk, slope of the path traveled or the weather conditions while making the transfer. The 

number of times a person makes a transfer throughout the day is also one of the significant factors 

that affect the perceptions of the transfer experience. The consequences of an inefficient public 

transport service and a physically disintegrated public transport stations have increased the 

dissatisfaction towards the public transport service of the city.  

The decrease in number of people making transfers will also benefit the flow of traffic, as people 

crossing streets to make a transfer are one of the externalities that forces traffic flow to slow down 

the decrease in people crossing the streets will increase the speed and flow of traffic in the area. 

This are the added benefits of decreasing people which make transfers on a daily bases.  

5.2 Recommendations  

In a developing world, which is urbanizing in rapid manner it is important for a city to give priority 

and focus to urban services. One of the vital vessels of a city is urban transport. For a developing 

city with limited resources when it comes to urban transport, public transport service and 

development are the significant tools that the city can efficiently use with the urban infrastructure 

at hand. The primary focus should be to increase the public transport users’ satisfaction. One of the 

undesirable parts of a public transport journey is a transfer. It is important to find solution to 

decrease or improve the physical integration of their multimodal transport systems.  
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5.2.1 Recommendations for enhancing physical integration of multimodal public transport 

in the Study area 

The routes from Sarbet Mekanisa area to Megenagna area have a high rate of transferring users 

and hence needs to be provided with longer route options which can provide a one seat seamless 

journey.  

There should be use of signalized intersections for transferring users to protect them from pass 

through vehicles and increase their safety. 

The sidewalks in the study area should be well maintained and cleared from any open ditches, 

inconvenient materials or unlawful parked vehicles.  

The study recommends placement of shading objects aligning the transfer paths of the users to 

protect them from rain and harsh sun.  

The study also recommends integration of arcades in existing buildings of the study area such that 

they will assist in protecting transferring users from rainy and harsh sun days.  

Open spaces in the study area should be transformed to public transport interchange facilities to 

enhance the physical integration for users.  

Measures should be taken to free pedestrian walkways in the study area from street vendors as 

they create inconvenience for transferring users.  

The minibus taxi is the dominant mode of transport in the study area and responsible for most of 

the transferring users. Hence, longer routes should be assigned for minibus taxis to decrease the 

inconvenience of transfers.    

 

5.2.2 Recommendations for enhancing physical integration of multimodal public transport 

in the city  

From the management perspective a progressive authority which constitutes of the city’s transport 

authority, transport operators, owners and end users should be formed and focus on increasing the 

efficiency and service of the city’s public transport network. This authority should also focus on 

improving and decreasing transfers of the public transport. This might help in creating a feeding 

and interconnected hierarchical public transport network. In addition, the design and the progressive 

construction of a hierarchized public transport network can be a long-term target, which organizes 

all actions of a public transport authority along a common road map. 

Important locations around public transport hubs of the city should be allocated and designed to 

enhance the physical integration of public transport stations. Priority should be given to public 

transport interchange facilities around transport hubs of the city.  
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Modern and sustainable public transport interchange facilities should be the way forward for the 

city’s public transport service. These interchange facilities should protect users from harsh weather 

condition, provide comfortable spaces for transfers and increase users safety and security while 

making the transfers.  

Future Buildings built around or in public transport; hubs of the city should integrate and protect 

the public transport users from harsh sun or rain. They should include arcades or shading objects in 

their designs.  

Origin destination Data should be collected about the transferring public transport users. it is 

important to find out which station to station transfers are highly required and provide a longer 

transport option for users to avoid transferring.  

Measures can also be taken to place the drop off station and exit station at a convenient location for 

public transport users to have an easier transfer. it is important to reduce the distance a public 

transport user has to walk to make a transfer.  

Public transport is an equitable service for every urban dweller the service should be continuously 

analyzed and improved to efficiently serve the public. Modal Use and trip characters of the users 

should be traced and assessed to advance the service. User surveys should be an integrated process 

in managing and designing public transport services as they could provide a strong input to the 

progression of the service.  
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ABSTRACT 

Physical integrations of public transport aims to make the intermodal transit system accessible for all users 

by reducing discontinuities within the system. Enhancing the physical integration of public transport stations 

allows users to make travel decisions that enables them to save their time and money. The research is 

conducted to assess the physical integration of public transport stations and its effect on the public transport 

user. The study area was on Mexico roundabout Addis Ababa and included the study of 20 public transport 

stations including the LRT stations and covered all the public transport modes present in the area. The study 

has assessed the physical integration of the public transport stations of the area by assessing the transfer 

experience of the public transport users.it used survey method to capture the perception of the public 

transport users. The study also assessed the trip characters and modal usage of the public transport users. 

The findings reveal that more than 30% of respondents had to walk 400-500 meters to make a transfer to 

another mode of transport.  Ordinal regression was used to analyze which parameters of the transfer 

experience had significant effect on the public transport users. The distance traveled to make a transfer , 

protection against weather while making a transfer, the increase in number of transfers a public transport 

user makes , safety security and conditions of sidewalk are amongst the significant parameters that affect the 

satisfaction towards the transfer experience. There is a strong institutional interest to enhance physical 

integration however, concrete measure are not undertaken. The study recommends changing open spaces in 

the study area to interchange facilities and provision of longer routes to decrease discontinuities of trips. The 

study further recommends the city place public transport interchange facilities around transport hubs of the 

city to enhance physical integration of transport modes.  

Key words: Physical integration, Public transport   

1. INTRODUCTION  

According to World Bank (2017) the share of people living in cities has surpassed fifty percent and expected 

to reach 60 percent by the year 2030. In addition, European Union (2016) reports that despite urbanization, 

allegedly contributing to economic growth, it is out stripping the capacity of most urban centers to provide 

adequate services for their citizens and that it is essential to ensure a high quality of life in urban areas. 

Furthermore, Anastasia, Lantseva, V, & Ivanov (2016) observes, it is certain that the economic prosperity 

of nations and urban areas is highly dependent on the efficiency of their transportations system. 

As specified by Monzón, Hernández, & Ciommo (2016) the significant tasks in trying to attain accessible 

urban transport is the integration of mobility and enhancing collective transport modes. Based on Haider, 

mailto:nathnaelkefyalew@gmail.com
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Rehman, Sheikh, & Malik (2018) a properly integrated public transport system is timely and expected to 

enhance the mobility of the public by giving a “state of the art” public transport service. However, Nallet 

(2018) identifies that, in the global south, the urban transport sector has been an issue that was neglected.  

As attested by Luk & Olszewski (2003) there is significant determination in improving public transport 

connectivity across all transport modes and services.  According to Liu, R, & S (1997) the accessibility of 

opportunities for direct trips when using public transport is becoming a scarce reality, and for this reason, 

the majority of trips require transfers between transport modes. In addition, Lee (2013) elaborated that there 

is a need for public transport integration, the various transport modes are planned and operated 

independently. The lack of intermodal linkage has created in convenience for public transport users.  

Furthermore Nag, Goswami, & Bharule (2019) claims, enhancing the physical integration of public transport 

stations allows users to make travel decisions that enables them to save their time and money. Furthermore, 

(Nag, et al., 2019) claims, that true physical integration is possible when there are coordinated and seamless 

modal transfers. According to (UNDP, 2010) seamless mobility is the uninterrupted journey of users while 

still being able to roam across various transport modes. The presence of an efficient and seamless public 

transportation system is important for the city dwellers to achieve their day to day activities (A.F.D, 2014). 

 2. LITERATURE REVIEW 

2.1 Urban Transport  

As reported by World Bank (2017) for a rapidly urbanizing world, a well functioning and well planned urban 

transport sector acts as an artery with the ability to facilitate the urban economy and link disadvantaged and 

poor people to services and opportunities. Cities worldwide can be compared based on the efficiency of their 

transport system (GEORGE, 2017). The prosperity of cities depend on the accessibility to markets and 

services (UN, 2015). 

As claimed by A.F.D (2014) deteriorating transport conditions affect all city residents; they impact 

particularly the poor through a decline in public transport service levels, increased length of the journey to 

work and other essential services and the negative impacts on environment, safety and security that the poor 

are least able to mitigate. GEORGE (2017) argues that urban authorities should give priority to transport 

problems for them to achieve their development goals.  

2.2 Public transport  

Public transport has long since received attention as a sustainable and environmentally sensitive 

transport form (Krygsmana, et al., 2004). As also, emphasized by EU (2013), public transport symbolizes 

an alternate to car transport and is as such a significant element in of the sustainable transport policy. UN 

Habitat (2009) Observed Cities that are able to create a sustainable system of public transport decreased their 

ecological footprints by reducing fossil fuel consumptions and decreased urban sprawl and automobile 

dependence of their residents. 

Public transport is an essential tool to “attract users to public and non-motorized transport by providing a 

safe and efficient public transport system” (Saliara, 2014). However, there is an increase seen in private car 

ownership and it is obvious that the availability of public transport the increase in city size (i.e. distance from 

home or destinations) and the disutility (or inconvenience) associated with the non-seamless stages and 

connections that characterize public transport are very much to blame (Krygsmana, et al., 2004).  

In developing nations it is also important to combine informal public transport operators as they provide a 

vital service in areas where official public transport is either not provided or too costly for residents (UN 

Habitat, 2009). In addition, Conventional public transport services should be reorganized to feed, rather than 

to compete with, Light Rail and BRT systems (Ibrahim, 2003). 

2.3 Intermodal Integration  
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Intermodal integration entails in providing a coordinated, smooth, convenient high quality public transport 

service with minimum interruption on interchanges (Saliara, 2014). Integration of public transportation can 

be described as holistic planning of services, which results in a rationally structured public transport service 

(Hussein, 2016). Integration of transport networks aims at making public transports more attractive than 

individual modes. An integrated public transport network undeniably has the ability to attract larger number 

of users (Berlepsch, 2018). 

In addition Monzón & Ciommo, City Hubs- sustainable and efficient urban transport interchanges (2016) 

argues, integration of the different modes is required in order to provide a seamless door to door transport 

service. Integration of the different aspects is beneficial for all parties involved as it decreases competition 

and increases cooperation (A.F.D, 2014). Integration is important where there is presence of multiple modes 

of public transportation operators and they lack coordination, cooperation and interaction amongst each other 

(Saliara, 2014). 

2.4 Physical integration of public transport 

Physical integration can be defined as the planning of stations, stops and facilities in order to create a safe 

environment for transferring users (Milller, 2004). It also embraces the coordination of vehicle movements 

for transfers to be safe without any conflicts between pedestrians and vehicles movement (Saliara, 2014). 

Physical integration can also be described as an effort to “co-locate” various parts of the public transport 

system with the intent of facilitating transfers (ITDP, 2021) . According to Krygsman & Dijst (2004), the 

weakest part of a public transport service is the access and egress stages (together with wait and transfer 

times) or simply put transfers. In addition, CTPS (1997) shows that transfers are considered the “necessary 

evils” of public transport even though they make it possible to access a hierarchical and multimodal service 

with an enlarged network.  

3. MATERIALS AND METHODS  

3.1 Location of the study area 

 

Figure 1 Map of the study area 
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Mexico Square is a traffic circle in Addis Ababa, Ethiopia named after the country of Mexico. After 

the Second Italo-Ethiopian War, Mexico was one of only five countries that refused to recognize Italy's 

annexation of Ethiopia. Mexican support for an independent Ethiopia was a key event in Ethiopia–Mexico 

relations. The Addis Ababa Light Rail system has an overpass over Mexico Square. In 2013, much of the 

square was demolished to make way and integrate the LRT line that passed through the square and 

transformed it to a roundabout.   

 

 

Figure 2 Images showing past (A) and present (B) pictures of the study area 

 There are different public transport stations present in the area. they serve the anbessa city bus, sheger city 

bus or the midi bus and minibus taxi transport modes of the area.  

3.2 The study design and setting  

 

Figure 3 Study design 

A B 
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The method used for the study was the survey method. It is one of the methods that can help analyze the 

perception or satisfaction of users on a certain product or service. The method helped analyze the satisfaction 

of user towards the public transport transfers they make. The survey method can help gather information 

from a sampled sub group of population and acquire a holistic picture of a larger population.  

In addition, the survey was based on 15 survey questionnaires, which consist of 27 variables. The variables 

consisted of the demographic character of the respondents (gender, age), the occupation of the respondents, 

the trip purpose, the trip rate, transfer time of the respondents. The variables also include the origin and 

destination route of the respondents. Furthermore the transport mode used to enter the site and egress the 

site is also included in the variables. The number of transfers throughout the day a respondents makes is also 

included in the transfer. Finally, the 14 parameters of a transfer are included in the variables with a five-

scale Likert measurement of the satisfaction of respondents towards the parameters. The measurements 

ranged from very satisfied to very dissatisfied. This form of measurement was introduced to analyze the 

perception of the public transport users towards the transfer experience.  

The questionnaires are self-administered close-ended questions with only one open-ended question. The 

open-ended question was included for the respondents to recommend different viewpoints on how to 

improve their transfer experience.  

3.3 Type source and aquisiton of data  

The study has used both primary and secondary data. The primary data was collected through questionnaires, 

interviews, observations and downloading satellite imageries. The collection of the secondary data was done 

by collecting soft and hard documents on the subject matter. 

An intercept survey approach was used to capture pedestrians, question, and ask them about their travel 

patterns, their mode of choice and perception of their transfers to other modes.  The questionnaire included 

several questions about intermodal and unimodal travel behavior and assessment criteria for the transfer 

path. The respondents will be asked whether they combined different means of transport on one trip. The 

users were also asked to rate their satisfaction of the different aspects of their transfer. 

The study will use a mixed method approach, hence both qualitative and quantitative approaches will be 

used. From mixed method approach ,Concurrent mixed methods will be used. Concurrent mixed methods 

procedures are those in which the researcher converges or merges quantitative and qualitative data in order 

to provide a comprehensive analysis of the research problem. In this design, the investigator collected both 

forms of data at the same time and then integrated the information in the interpretation of the overall results 

(Creswell, 2009). 

The independent variables of the study are composed of the demographic, trip and modal character of the 

respondents. The dependents variables are the physical integration of the public transport stations and the 

satisfaction of public transport users towards their transfer experience.  
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14 Parameters of the public transport transfer  

Table 1 Parameters of the transfer 

No Physical integration Parameters used to 

measure the satisfaction of users on the 

transfer 

Analysis of the 

variables 

Analysis method 

1 Satisfaction of Distance traveled to make a 

transfer  

Ranked data by Likert 

scale 

of five points which is 

from very satisfied 

to very dissatisfied 

Cross tabulation and 

ordinal regression 

2 Satisfaction of the continuity of path traveled 

to make the transfer  

3 Satisfaction of the convenience of path traveled 

to make the transfer  

4 Satisfaction of the attractiveness of path 

traveled to make a transfer  

5 Satisfaction of the slope of the track traveled to 

make a transfer 

6 Satisfaction of the straightness of route 

traveled to make the transfer  

7 Satisfaction of the time taken to walk from 

drop off station to exit station 

8 Satisfaction of the number of streets crossed to 

make a transfer.  

9 Satisfaction of the conditions of sidewalk while 

making the transfer  

10 Satisfaction of safety and security while 

waking the transfer path  

11 The perception of easy transfer  

12 The satisfaction of provision of necessary 

requirements to make the transfer  

13 The satisfaction of making the transfer during 

any weather conditions 

14 The satisfaction of making the transfer during 

any time of the day 

Sampling  

The research will use different type of sampling methods to conduct the study. Stratified sampling was used 

to make sure equal number of sample is taken from all the public transport stations present in the study area. 

Random sampling was used in the intercept survey to choose people to be engaged in the survey from each 

public transport station.  

Population of the study 

Based on data from four months (September – December 2018) the center and operation control of ticketing 

division of AALRTs office the average passengers per day is greater than 105,760. This coupled with the 

transport users of minibus taxis which serve  more than 1,000,000 per day and the Anbessa bus which serves 

more than 600 thousand people per day it is for sure that the study area will serve more than 100,000 people 

per day.   

Sample size determination 
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In the process of the sample size selection, simple random and stratified sampling (for the station) was used. 

The first step was to calculate sample size out of the total public transport users in the area including the 

LRT users. Because the population size is unknown, the Cochran formula was used to determine the 

minimum sample size. Accordingly the minimum sample sized for a larger population greater than 100,000 

at 95% confidence interval, with 0.5(50%) degree of variability and +\- 5% precision is 384.  

Depending on this figure the researcher has collected a survey of 700 passengers to get a more sound and 

representative size for the study. Even though the Cochran formula is 384 enough sample size. The next will 

be to proportionally divide the sample size to the number of public transport stations present in the study 

area.   

Data analysis and presentation techniques 

Quantitative data is numerical and will be collected in a number of forms. Statistical analysis is used to 

summarize and describe quantitative data and graphs or tables are used to visualize present raw data.  

Intercept survey analysis 

The intercept survey is used to interact and ask the public transport users on route to make a transfer about 

their transport mode of choice, perception of their transfer path and the whole transfer experience. 

Pedestrian trip analysis 

Walk distances and Walk times is analyzed by conducting analysis on the path of transfer from drop off 

station to egress station. This helps to know which stations posed the longest and shortest travel distance and 

time to the public transport users.  

Presentation techniques 

The data analysis and results is presented using graphs, charts, tables, figures and map. This assisted in 

simplifying and clearly showing the results of the data collection and analysis.  

4. RESULT AND DISCUSSIONS 

4.1 Demographic character of the respondents  

it is observed that out of the 668 usable respondents which filled out the survey questionnaires 58.2% of the 

respondents are male and 41.8 % of the respondents are female. The age category of respondents shows that 

more than 80% of the respondents are under the age of forty and above the age of 20 which shows that 

majority of the respondents that favor the area are young, with 53.7% falling in the age range of 21-30 and 

21.9% in the age range of 31-40. Even though it is lower in number people in the age range of 41-50 consist 

of 4.3 of the population followed by people above sixty years of age with only 1% of the respondents being 

categorized in this age range.  

4.2 Trip purpose  

60 percent of the respondents were making the work trip followed by the education trip purpose, which is 

consisting of 9.4 percent of the respondents. The other form of trip purposes included in the survey are trips 

made for the purpose of leisure and for the purpose of visiting family. Which are 3% and 6.6% respectively 

of the respondents answer on the reason they are making the trip. 

4.3 Modal share of transport used by respondents 

Observing the mode of transport used to enter the site. it can be observed that 51% of the public transport 

users that come to the area use minibus taxis. The second preferred transport mode amongst the respondents 

is the city bus which consist of 24% of public transport used. Walking is also another major mode of choice, 
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which consist of 15% of modal share. This suggests that people living nearby the roundabout prefer walking 

to the area than using any public transport service. From the respondents response it has been understood 

that only 5% of the public transport users used the LRT to enter the area. The Higer bus has a small role to 

play as only 3% of the respondents use this public transport service. 

 

Figure 4 Chart showing the entry (A) and exit modes of transport (B) in the area in percent 

The exit mode of transport has also similar characteristics with 53% of the public transport used to exit the 

site dominated by local minibus taxis. With slight increase in LRT and walking.  

The data reveals that 72.6% of respondents who entered the site with Minibus taxi have used the same mode 

of transportation to exit the site, While 6.8% used LRT, 7.4% used Higer bus, 9.1% used Bus and 2.9 % 

used walking to exit the site. 47.2% of the Respondents, which used Bus to enter the site, used the same 

mode of transportation to exit the site, while 28.9% used Mini bus taxis, 12.6 % used Higer bus, 10.1% used 

LRT and 1.3% used walking to exit the site. 

 

Figure 5 Graph showing entry and exit mode of transport cross tabulation of respondents 

Looking at the data of the respondents, which used Higer bus, to enter the site, 43.5% of them used the same 

mode of transportation to leave the site while 30.4% used Minibus taxi, 21.7% used Bus and 4.3% used LRT 

to exit the site. In addition observing the data of respondents which use LRT to enter the site 50% used the 

same mode of transportation to exit the site, in addition 26.7% used taxi, 10% used walking, 6.7% used the 

Bus transport, 3.3 % used the other forms and 3% used Higer bus. Similarly, 16.5 % of the respondents who 

walked in the site used the same mode to leave the site, in addition, 40.8% used minibus taxi, 14.6% used 
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Higer Bus 18.4% used Bus and 8.7% used LRT to exit the site. Lastly, respondents who used other form of 

transportation, 57.1% used taxi, 14.3% used walking and 28.6% used other forms of transportation. 

4.4 Origin and destination route of respondents  

The data reveals that most of the respondents come from Sarbet, Mekanisa , Jemo Garment area (26.2 %) 

followed by respondents from the torhayloch ayer tena and kara area (21.1 %). In addition to the above 

similar number of respondents (16.8 and 16.6% respectively) coming from the Kera , Mebrat hayl Cherkos 

and Megenagna 22 stadium area route. Other routes  are not consisting of more than six percent.   

 

The destination route response from the sampled public transport user shows that the megenagna 22 stadium 

route is the major route for destinations of the respondents consisting of 22.2%. The following most favored 

route is the sarbet mekanisa jemo garment route with 18.3% of sampled respondents making their trip to that 

area. Similarly Tor hayloch, Ayer Tena , Kara consists of 14.2% of the respondents destinations. In addition 

the other routes also have a role to play as they significant shares as 9.9 % each for the Kera Mebrat hayl 

and Piassa Addisu Gebeya route. With other routes having minor shares like the kasanchis route and aratkilo 

route with 3.4% and 5.7 % respectively.  

 

 

Figure 6 Graph showing origin (A) and destination route (B) of respondents 

The assessment of Origin and destination routes of the respondents helps analyze which paths are mostly 

walked for transfer and which routes lack connection. Hence, the figure below shows from which routes the 

respondent access the study area and to which routes the respondents egress.  

22.2

9.9

5.7

7.0

14.2

9.9

18.3

9.4

3.4

0.0 5.0 10.0 15.0 20.0 25.0

Megenagna,22,Stadium

piassa, adisu gebeya,

Arat kilo, Sidist Kilo

Bole

Tor hayloch, ayertena, Kara

Kera, Mebrat hayl, Cherkos

Sarbet, Mekanisa, jemo,…

Tikur Anbessa, Merkato,…

Kasanchis, Biherawi

22.2

9.9

5.7

7.0

14.2

9.9

18.3

9.4

3.4

0.0 5.0 10.0 15.0 20.0 25.0

Megenagna,22,Stadium

piassa, adisu gebeya,

Arat kilo, Sidist Kilo

Bole

Tor hayloch, ayertena, Kara

Kera, Mebrat hayl, Cherkos

Sarbet, Mekanisa, jemo,…

Tikur Anbessa, Merkato,…

Kasanchis, Biherawi

Origin route 

Percentage 

Destination route 
Percentage 

A B 



133 | P a g e  

 

 

Figure 7 Origin and destination cross tabulation of respondents 

The data reveals that the majority of the respondents that came from Megenagna area egress to Sarbet 

Mekanisa area and Torhayloch. While similarly the respondents from Sarbet Mekanisa area majorly egress 

to Megenagna (30%) and Torhayloch area (21%) . This interpretation does not include the people that work 

in the Mexico area and head back the same route. The respondents coming from the Torhayloch area also 

egress majorly to Megenagna area (26%) and Sarbet Mekanisa area (12%) followed by Bole route (10%) 

and Kera route (11%). 

4.5 Distance traveled by respondents to make a transfer  

 

Figure 8 Graph showing distance traveled by respondents 

The distance traveled by respondents was measured to understand how much distance the respondents had 

to travel to make the transfer. It was done by measuring the drop-off station of the respondent to the station 

the respondent traveled to catch the next transport mode. The figure 4.11 reveals that more than 30% of 

respondents had to walk 400-500 meters to make a transfer to another. It also shows that 6.9% had to walk 

350-399 meters to make a transfer. Similarly 9.3% walked 300-349 meters, 7.9% walked 250-299 meters,6% 
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walked 200-249 meters, 10.9% walked 150-199 meters, 10.2% walked 50-99 meters and finally 18.7% 

walked 0-49 meters to make a transfer.    

4.6 Trip repetition  

In order to understand how often the passengers make the trip a question was included to the survey. it has 

been observed that from the sampled respondents 50% of the respondents make the trip on a daily basis and 

15% of the respondents make the trip very often. In addition to the above respondents 34% of the respondents 

claim they make the ascertained trip sometimes while only 1% responded that they rarely make the trip.  

 

Figure 9 Graph showing trip repetition of respondents 

4.7 Transfer Rate per day of the respondents  

As the study focuses on public transport transfers it was important to identify how many times a day a 

transfer was required to complete their trip. A question was incorporated to find out with 1-2, 3-5 , 6-8 or 8-

10 transfers a day. The data reveals that from the sampled respondents 51% of them make 3-5 transfers per 

day. While 42% of respondents answered that, they make 1-2 transfers a day. In addition to the above 

respondents 4.3 % of the sampled respondents make 6-8 transfers and 1.9 % make 9-10 per day.  

 

 

 

 

 

 

 

 

 

4.8 Transfer time of the respondents  

 The respondents were asked two time windows where they pass through or make a transfer through the 

study area 72% of the respondents picked 6:00-9:00 am as first time they make their transfer 10.8% make 

their transfers during 09:00-12:00, 14.8% make their transfers during 12:00-02:00 pm. The second transfer 

time the respondents gave 10.3% is during 02:00-04:00 pm, 60.5% is during 04:00-7:00 pm and 20.8% is 

during 7:00-9:00 pm.  
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Figure 11 Graph showing transfer time of the respondents 

4.9 Respondents satisfaction towards 14 parameters of the transfer 

4.9.1 Distance traveled to make a transfer 

The respondents were questioned how much they were satisfied by the distance they walked to make the 

transfer and 15% stated that they were very dissatisfied while 34.7 % claimed they were dissatisfied by the 

distance. In addition, 25.3% of the respondents answered neither while 15.9% claimed they were satisfied 

and 9.1% of the sampled respondents were very satisfied with the distance they walked to make the transfer.  

4.9.2 Satisfactions of the continuity of path by respondents in making the transfer 

The majority of respondent answered neither (31%) while still 24% responding that they were dissatisfied 

and 8.5% very dissatisfied with the path’s continuity. However, 26.2% of the sampled respondents are 

satisfied and 9.7% are very satisfied. 

4.9.3 Convenience of path traveled by respondents to make the transfer 

The respondents were asked to rate their satisfaction of the convenience of the path they traveled to make 

the transfer. 31.6% of the respondents answered neither while 27.4% of the respondent and 16.5% of the 

respondents answered dissatisfied and very dissatisfied respectively. In addition to the above respondents 

18% claimed they were satisfied with convenience of the path and 6.4 % were very satisfied with the 

convenience of the path while making their transfers.  

4.9.4 Attractiveness of path traveled to make a transfer 

29.6% of the respondents have reacted “Neither” for their satisfaction level of the attractiveness of the path 

they traveled to make a transfer, while 25.9% answered “Dissatisfied” and 25% replied that they are “Very 

dissatisfied” with the attractiveness parameter of the path traveled to make a transfer.  

4.9.5 Slope of the path traveled to make a transfer 

The data reveals that 14.8% of the respondents are “Very dissatisfied” with the slope they had to travel to 

make a transfer while 21% are dissatisfied. However, 34.9% of the respondents reacted “Neither”, 22.1% 

are satisfied and finally 7.3% are very satisfied with the slope of the path they traveled to make a transfer.   
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Figure 12 Graph showing Entry (A) and Exit modes of transport (B) cross tabulated with slope of 

the path 

 On the other hand, observing the transport mode the respondents used to enter the study area and their 

response on the slope of the path they traveled the data shows that the LRT users increase in dissatisfaction 

almost 67% of the users are “Very dissatisfied” with the slope of the path they traveled and 16.7% are 

“Dissatisfied” with the slope. The other mode user responded with similar traits. Slope of the path reveals 

similar characters, with respondents Using LRT to exit the study area responding with 46.9% of “Very 

dissatisfied” and 32.8% of “Dissatisfied”. The data reveals that other modes have a higher satisfaction rate 

with Higer Bus users being 46.5% “Satisfied” and Bus users 31.5% Satisfied followed by Minibus taxi users 

17.3% “Satisfied”.   

4.9.6 The conditions of the sidewalk traveled to make a transfer  

26.9% of the respondents stated that they are “Very dissatisfied” while 29.4% responded “Dissatisfied” with 

the conditions of the sidewalk. Furthermore 28.7% replied “Neither” ,11.7% “Satisfied” and lastly 3.3% 

responded very satisfied with the conditions of the sidewalk.  

4.9.7 Straightness of route path traveled to make the transfer 

The path direction and simplicity is one of the factors that affect the public transport user’s perception of 

making a transfer. Hence, the straightness of path was included as one of the parameters for the respondents 

to assess their transfer path. However only 5.7% of the respondents answered that they are “Very 

dissatisfied” and 25.4% rated the parameter “Dissatisfied”. In addition 37% of the respondents assessed the 

parameter “Neither”, 23.4% “Satisfied” and finally 8.5% “Very satisfied”.  

4.9.8 Time taken to travel from drop off station to egress station 

The time taken parameter was included in the survey for the respondents to assess the time the path takes 

from drop off station to egress station. 12.3% of the respondents answered “Very dissatisfied” while 27.8% 

responded “Dissatisfied”. Nonetheless, 35% of the respondents are neither satisfied nor dissatisfied with the 

time taken to walk the path. In addition, 16% were “Satisfied” and 8.8% were “Very satisfied” about the 

time it took to make the transfer. 

4.9.9 The number of streets crossed to make the transfer 

The number of streets a person has to cross to make a transfer is one of the parameters that affect the public 

transport user’s perception of the path traveled to make the transfer. The data reveals that 9.6% of the 

respondents are “Very dissatisfied”, 29.5% are “Dissatisfied”, 33.2% are “Neither”, 17.8% are “Satisfied” 

and 9.9% are “Very satisfied”.  
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4.9.10 Safety and security while making a transfer 

The data from the survey reveals that 20.4% of the respondents answered “Very dissatisfied” while 25.4% 

stated they were “Dissatisfied” with the safety and security parameter of the transfer path. Furthermore 

25.1% of the respondents replied “Neither” while 14.8% stated that they were “Satisfied” and 13.9% stated 

they were “Very satisfied” with the safety and security aspects of the path traveled to make a transfer.  

4.9.11 Easy transfer parameter 

It can be observed that 19.3% of the respondents were “Very dissatisfied” and 26.8% were “Dissatisfied” 

with the easy transfer parameter. 20.2% of the respondents answered “Neither” for the question do they think 

their transfer path was easy to make. 17.4% were “Satisfied” and 16.3% were “Very satisfied” with the 

transfer they made.   

4.9.12 Necessary Requirements to make the transfer  

The respondents were asked to rate their transfer experience in the parameters of the necessary requirement 

parameter of the transfer with a five point Likert scale. 22.8% of the respondents were “Very dissatisfied” 

with the parameter of necessary requirements to make the transfer while 34.6% were “Dissatisfied” with the 

parameter. However, 26.9% of the respondents rated the parameter “Neither” ,12.6 % were satisfied and 

3.1% were “Very satisfied”.  

4.9.13 Protection from bad weather while transfer 

The any weather transfer parameter was include in the survey to assess the respondents perception towards 

making the transfer during any weather time. The data shows that 32.7% of the respondents are “Very 

dissatisfied” with the parameter while 29.9% are “Dissatisfied”. In addition, 24.2% of the respondents 

answered “Neither” for the any weather time transfer while 9.2% responded “Satisfied” and 4.1% of the 

respondents countered “Very satisfied”.  

the anytime transfer parameter with the Gender it is revealed that the women responded 32.4% “Very 

dissatisfied” while men 23.0% “Very dissatisfied”. Hence, both Female and male responded similarly with 

31.3% and 33.6% “Dissatisfied” respectively. While the satisfaction level increases in the Male gender with 

14.5% responding “Satisfied” and 3.4% “Very satisfied” while it is 3% and 4.7% respectively for Female’s.   

4.9.14 The physical integration of public transport stations and its effect on the users 

The finding of this study indicated that the majority of the transfer parameters have a satisfaction around 

“Dissatisfied” only a few have a closer response to “Neither satisfied not dissatisfied”. There are no 

parameters with a mean falling on “Satisfied” or “Very satisfied”. Although some parameters of the transfer 

are doing much worse like ‘condition of side walk parameter’, ‘anytime transfer’ and ‘any weather transfer 

parameter’. The parameters that have better perception of satisfaction to the respondents are ‘the continuity 

of transfer path’ and ‘the straightness of transfer path’. The parameters that showed a high variance are the 

safety and security of the transfer path parameter and the perception of easy transfer assessed by the 

respondents. The skewness of the responses are between -0.5 and 0.5, this suggests that the data are 

symmetrical. Except the parameters of weather transfer and anytime transfer which are between 0.5 and 1 

concluding the data are moderately skewed. All the parameters and responses have a normal distribution or 

an acceptable distribution. 

The finding of the study based on the regression model analysis excludes the variables that are significant 

for the satisfaction parameters. The model concludes that for every 50 meters increase in distance traveled 

to make a transfer there is 0.63 factor increase in the dissatisfaction of the user towards the distance parameter 

of the transfer.  The other parameter affected by distance is the perception of number of streets crossed to 

make a transfer. The findings shows that for every one unit meaning in this case fifty meters walked by the 

respondents their satisfaction towards number of streets crossed to make a transfer decreases with a 0.356 
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factor given that all the other variables are held constant. Finally, the distance walked variable affects the 

easy transfer parameter with a factor of 0.422 the more people walk to make a transfer the less they will be 

satisfied with the parameter. 

The other significant factors in affecting the perception of transfer parameters is the users transfer rate 

throughout the day the more a person makes a transfer there is an increased dissatisfaction towards different 

parameters of the transfer. These parameters are the ‘continuity of path traveled to make a transfer’, ‘the 

convenience of routes walked to make a transfer’, ‘the attractiveness of the transfer path’; the conditions of 

side walk on the transfer path and so on. This concludes that the more transfers a person makes the increase 

in dislikes of the different transfer parameters.  

The results of the regression model also shows that the slope of the track traveled to make a transfer is 

influenced by the transport mode used by the respondents to travel to their next destination. This determines 

that transport modes like the LRT have altered the satisfaction rate of this parameter because users of the 

LRT have increased dissatisfaction towards this parameter than others. 

The findings of the study also indicate that the female gender has a decreased satisfaction toward the safety 

and security parameter and it increases the chance of being dissatisfied with the safety and security parameter 

of the transfer with a factor of 0.511. The other variable that affects the perception of safety and security is 

the Age variable. The variable affects the parameter with a factor of 0.168. Finally, the variable that affects 

the perception of safety and security is the transfer time of the respondents. The model indicates with a factor 

of 0.430 that the transfer time of the respondents can significantly affect the perception of safety and security 

given that all the other variables are held constant.  

The regression model also concludes that ‘any weather transfer parameter’ is affected by the respondents 

gender, trip purpose and transfer time. While ‘anytime transfer parameter’ is also affected by the gender and 

the transfer time of the respondents. 

In summary, the variables that are highly influential in affecting the holistic transfer experience of the public 

transport user are the transfer rate per day of the user, the distance traveled by the user to make a transfer. 

The mode of transportation used also affects parameters like the slope of the transfer path while the gender 

of the public transport user affects the perception of safety and security.  

The parameters that have left a negative perception on the users are mainly the conditions of sidewalk, any 

weather transfer parameter and safety and security of the transfer path. However, the majority of the 

parameter are still falling in dissatisfied range. Observing the results of the study it can be seen that Although 

there is a dedicated pedestrian sidewalk to facilitate the transfer experience, this loss of physical integration 

has created a huge number of public transport users, which are required to walk from their drop off stations 

to their exit stations. This also means by crossing a number of streets and passing through uncomfortable 

pedestrian walkways that are overcrowded with people and informal vendors. The physical problems are 

mostly related to boarding and alighting public transport modes at the study area, as well as crowding, which 

restricts smooth movement of the users. This transfer experience was one of the focus of the study by using 

different parameters users were asked to rank their experience. The findings show that the majority of the 

parameters are not satisfying to the public transport user, from the customer’s perspective; the quality of 

services provided by public transport is not at a satisfactory level. There is a need to mobilize and create and 

integrated approach to increase the efficiency of the public transport service and improve mobility of the 

users.   

4. Conclusions  

The research is conducted to assess the physical integration of public transport stations and its effect on the 

public transport user. The study was conducted on Mexico roundabout and included the study of 20 public 

transport stations including the LRT stations and it covered all the public transport modes present in the area. 
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The study has assessed the physical integration of the public transport stations of the area by assessing the 

transfer experience of the public transport users. 

Public transport is the way forward for any rapidly urbanizing city like Addis Ababa. It is rather important 

to make the service as efficient as possible. Different methods were used to assess the trip characters and the 

transfer experience of the public transport users of the study area. The transfer experience of the public 

transport users was compared with the seamless one-seat journey private automobiles provide. 14 parameters 

of the transfer were provided for the respondents to rate their satisfaction towards the transfer experience. 

Accordingly, the efficiency of the public transport transfer was found to be lacking in different aspects. 

According to the survey of the respondents, almost all the parameters of transfer have been rated as 

dissatisfied in the perception of the public transport user. This is an additional proof to support the evidence 

that the public transport stations are not physically integrated and the parameters leave a negative impression 

of the public transport service on the user.  

The perception of the transfer experience is highly affected by the distance a person walks to make a transfer. 

However, the perception of the distance might get worse following the conditions of the sidewalk, slope of 

the path traveled or the weather conditions while making the transfer. The number of times a person makes 

a transfer throughout the day is also one of the significant factors that affect the perceptions of the transfer 

experience.  

The findings reveal that the Public transport is still a dominant and equitable service for the urban dwellers 

of the area. The minibus taxi is the dominant mode of transport for the area followed by city bus and Higer 

midibus the LRT shares small percentage of the modal usage one of the reasons is the physical disintegration 

of the service with other public transport modes.  

The consequences of an inefficient public transport service and a physically disintegrated public transport 

stations in the end will lead to most of the users choosing to own private vehicles. This will put a strain on 

the developing infrastructure of the city. It will increase the number of the vehicles on the road, which, in 

turn will lead to more congestion on the streets.  

The decrease in number of people making transfers will also benefit the flow of traffic, as people crossing 

streets to make a transfer are one of the externalities that forces traffic flow to slow down the decrease in 

people crossing the streets will increase the speed and flow of traffic in the area. This are the added benefits 

of decreasing people which make transfers on a daily bases.  

5. Recommendations  

In a world, which is, urbanizing in unplanned and rapid manner it is important for a city to give priority and 

focus to urban services. One of the vital vessels of a city is urban transport. For a developing city with limited 

resources when it comes to urban transport, public transport service and development are the significant 

tools that the city can efficiently use the urban infrastructure at hand. 

One of the undesirable parts of a public transport journey is a transfer. It is important to find solution to 

decrease or improve the transfers of public transport journeys.  

There should be use of signalized intersections for transferring users to protect them from pass through 

vehicles and increase their safety. 

The sidewalks in the study area should be well maintained and cleared from any open ditches, inconvenient 

materials or unlawful parked vehicles.  

The study recommended placement of shading objects aligning the transfer paths of the users to protect 

them from rain and harsh sun.  
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Important locations around public transport hubs of the city should be assigned and designed to manage the 

physical integration of public transport stations. Priority should be given to public transport interchange 

facilities around transport hubs of the city.  

Modern and sustainable public transport interchange facilities should be the way forward for the city’s public 

transport service. These interchange facilities should protect users from harsh weather condition, provide 

comfortable spaces for transfers and increase users safety and security while making the transfers.  

Future Buildings built around or in public transport; hubs of the city should integrate and protect the public 

transport users from harsh weather times. They should include arcades or shading objects.  

Origin destination Data should be collected about the transferring public transport users. it will assist in  

identifying which station to station transfers are highly required and provide a longer transport option for 

users to avoid transferring.  

Measures can also be taken to place the drop off station and exit station at a convenient location for public 

transport users to have an easier transfer. it is important to reduce the distance a public transport user has to 

walk to make a transfer.  

Public transport is an equitable service for every urban dweller the service should be continuously analyzed 

and improved to efficiently serve the public. Modal Use and trip characters of the users should be traced and 

assessed to advance the service. User surveys should be an integrated process in managing and designing 

public transport services as they could provide a strong input to the progression of the service.  
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Annex ÍÍ. Questionnaire for surveying transfer experience of public transport users 

We appreciate you for providing your perspective on your public transportation transfer 

experience  

Survey date___________ Survey place/station_______ who collected the survey____________ 

1. Gender          Male (1)            Female (2)  

2. Age               Below 15 years old (1)       15-20 (2)     21-30 (3)       31-40 (4)      41-50 (5)     

51-60 (6)     61-70 (7)      above 70 (8) 

3. Occupation           Student (1)       Full time (2)        Part time (3)         Unemployed (4)        

Home maker (5)         

4. What is the purpose of your trip?  

                     Work (1)      Education (2)        visiting family (3)         leisure (4)            other (5) 

5. Which Mode of transportation did you use to get to the area? 

Bus (1)             Higer (2)            LRT (3)          Minibus taxi (4)             Walking (5)             

Other (6) 

6. Which Mode of transportation did you use to leave the area? 

Bus (1)             Higer (2)            LRT (3)           Minibus taxi(4)           Walking (5)             

Other (6) 

7. From which area did you come?  

Megenagna, 22, stadium (1)        Bole (4)                   Sarbet, Mekanisa, jemo, Garment (7) 

Piassa, Addisu gebeya (2)    Torhayloch, Kara(5) Tikur Anbessa, Merkato awotibistera (8) 

Aratkilo, Sidist kilo (3)       Kera mebrat, Cherkos (6)     Kasanchis, Biherawi (9) 

 

8. To which area are you going?  

Megenagna, 22, stadium (1)        Bole (4)                  Sarbet, Mekanisa, jemo, Garment (7) 

Piassa, Addisu gebeya (2)   Torhayloch, Kara(5)  Tikur Anbessa, Merkato Awotibistera(8) 

Aratkilo, Sidist kilo (3) Kera mebrat, Cherkos (6)     Kasanchis, Biherawi (9) 

 

9. How often do you transfer using this roundabout?  

                         Always (1)       Very often (2)           Sometimes (3)          Rarely (4)       Never (5)       

10. How many times a day do you make a transfer to finish your journey?  

 1-2 (1)              3-5   (2)              6-8    (3)              8-10   (4) 

11. What time of the day do you usually pass through this roundabout? 

12:00-3:00(1)       3:00- 6:00AM (2)       6:00 -8:00 PM (3)         8:00 -10:00 PM (4)         

10:00-1:00 PM (5)     1:00 -3:00 PM (6) 
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12. How satisfied are you with the following components of your transfer?  

 Very 

satisfied  

(4) 

Satisfied  

(3) 

Neither  

(2) 

Dissatisfied 

(1)  

Very 

dissatisfied 

(0)  

Length of walk traveled to 

make a transfer  

     

Continuity of path traveled 

to make a transfer 

     

Convenience of routes 

traveled to make a transfer 

     

Attractiveness of path 

traveled to make a transfer 

     

Slope of the track traveled 

to make a transfer  

     

Conditions of sidewalk 

traveled to make a transfer 

     

Straightness of the route       

Time taken to make the 

walk from drop off station 

to egress station 

     

No of streets crossed       

Safety and security while 

making a transfer 

     

13. Do you agree with the following statements about the Mexico roundabout? 

 Very 

satisfied 

(4) 

Satisfied 

(3)  

Neither  

(2) 

Dissatisfied 

(1)  

Very 

dissatisfied 

(0) 

It has made it easy for me to make 

a transfer to another mode 

     

All the necessary requirements to 

make my transfer are there  

     

it is easy to make the transfer 

during all weather times 

     

It is easy to make the transfer 

during any time of the day  

     

      

14. Do you think the transfer experience affects your route and modal choice? 

Yes (1)                                   No (2) 

15. Do you have any recommendation on how to improve the transfer experience? 

________________________________________________________________________

____________________________________________________________________ 

 

Thank You for your cooperation!!  
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Annex ÍÍÍ. Sample filled out questionnaire  
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Annex ÍV. Interview questions for service providers  

This interview is for a thesis done on physical integration of public transport stations and it is 

for academic purposes only  

1. How are routes assigned and designed does it consider the integration of other public 

transport services?  

2. What are the problems associated with assigning longer routes? 

3. Does your route planning consider protection against harsh weather environment?  

4. Do you have any associations with other public transport providers? 

5. Are there any future considerations to avoid or decrease transfers for your users?  

6. Do you follow any guidelines or standards you have to follow from the transport authority 

in the planning of public transport service?  


