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[bookmark: _Toc136811394]ABSTRACT
when it started its operation, 41 light trains When the Addis Ababa light rail began operation, since 2008 G.C, it has two lines with a length of 31.22 kilometers there were 41 trains on the two lines, 39 terminal , 39 ticket office trains. But the Challenge and prospect in Light rail transport in Addis Ababa is affected by different factors which is shortage of train ,lasses stock in store for spear  part challenging material  for replacement  Challenges on LRT sector in Addis Ababa   so the Addis Ababa LRT suffer different problems in performance such as cost, time and quality. On this thesis The researcher assessed the challenge and prospects of LRT  in Addis Ababa  in the existing problems and prospects in the office . on this research incorporated  or identifying the statement problem of LRT and  General as well as specific objective on chapter one and    in addition to this research methodology also  incorporated which are research approach and research design on this both quantitative and qualitative approach were used, under qualitative used filed serving or observation under quantitative were used questioner , descriptive and inferential statics  methods were used, probity and non-probity  sampling technique were used simple random and  purposive sample are used , 97 sampling size  would be taken as sample size, Nineteen two (92) questionnaires were from distributed  returned or collected which around 95%of the sample size were returned . Both primary and secondary data sources were used under primary observation, questionnaire and interview questionnaire survey method is used to gather data,   under secondary document review, survey method is used to gather data, based on this the result suggested that the challenge of LRT   different factors for challenges and prospect Findings of  this studies showed that significant relation between management  and maintenance stock and prospect of LRT in A.A and also lacks of  spear part power interruption  infrastructural accident due to car accident  poor management or administration , in adequate LRT bus lacks  in addition to this  to this LRT of Addis Ababa it own prospect such as reducing of pollution, reducing congestion, one travel in average takes 45 mint  Finally, give recommendation LRT need qualified and experience person, ensuring passenger safety and comfortable ,improving the power supply, building alternatives pedestrian crossings, upgrading the exiting or construct  the LRT routes  recommendation forwarded as per the achievement of analysis in order to minimize problems or challenges for future LRT in Addis Ababa.
Key words: Challenges, prospect management and maintenance Condition
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[bookmark: _Toc136811395]CHAPTER ONE
[bookmark: _Toc122256469][bookmark: _Toc136811396]1. INTRODUCTION
[bookmark: _Toc122256470][bookmark: _Toc136811397]1.1BACKGROUND OF THE STUDY 

Railway transportation has played a major part within the financial advancement of the world in the last two centuries. It spoken to a major advancement in arrive transport innovation and obviously presented imperative changes in development of travelers and cargo transportations. (Meron, 2016).
The Ethiopian railroad was built by the French to encourage the transport of stock which already had to be carried on the backs of creatures. Taking under consideration the normal geography of this country and the need of appropriate streets it was amazingly troublesome to transport merchandise from central Ethiopia to the ports of the Ruddy Ocean, and shippers went through months voyaging from Addis Ababa to Massawa, Zeila or Berbera, which put a pleat on the trade of merchandise from Ethiopia. Not as it were did the Ethiopian railroad contribute to bring the nation out of its centuries-old confinement from the rest of the world but it too played an imperative part in changing the social relations between the Ethiopian countries Indeed in spite of the fact that the railroad line had constrained transport conceivable outcomes since of the gage (950 mm) and gigantic contrasts in level, it got to be the foremost critical avenue of Ethiopia for numerous decades (Michał,2015).
Ethiopian Railroad Enterprise (ERC) was set up by the service of transport on November 28, 2007, by direction 141/2007 with a command to form a cutting edge across the country railroad.  (Fikir, 2012).
Organize, to supplant the Franco-Ethiopian railroad. Addis Ababa light rail travel (AALRT) Within the past, there was no dynamic railroad transportation benefit in Ethiopia. Be that as it may agreeing to Ethiopian Railroad Organization Report, the LRT ventures is wrapped up and begin operation in 2008 E.C. In Addis Ababa, there's a quick populace development and little street organize scope. At the time of the City 125th year of establishing commemoration in 2013 Addis Ababa City Street Authority (AACRA) detailed, within the their official site, that  the city’s street scope was not more than 13.7%. By 2020, this scope is anticipated to be 20% The LRT extend on the other hand is accepted to complement the existing street transport benefit and diminish the existing transportation issue within the city. The Energized Addis Ababa Light Rail Travel is the primary light railroad line on the East Africa with two lines of add up to length of 34.25km. The presentation of a rail travel venture brings benefits to the transportation framework and to the openness of the populace to work, retail, and recreational exercises. Rail transit investments moreover present a assortment of impacts on the zone around the rail arrangement. One of the most critical impacts of a rail travel venture is its effect on property values (Pagliara et al., 2010). Arrive esteem in common (and especially in an urban setting) reflects the esteem of public goods and administrations accessible to specific locales. Urban rail travel, in specific, can offer higher land esteem for the locale than other framework (Sun et al., 2017).
In Addis Ababa passengers are still overhauled by open and private city transport and charges. The rapid urbanization of the city coupled with socio-economic advancement has postured numerous Transportation challenges and this incorporate deficiently open transport service, inadequate transport arranging hone , need of travel request investigation and powerless traffic management framework (Tibleste Tefera, 2012). As of late the Ethiopian Government begun to construct a Light Rail Travel in Addis Ababa city, since the city is modern to the Light Rail Travel (LRT) innovation the activity growth and transportation arranging ought to be done and it is accomplished by assessing the current and future conceivable number of clients or traveler trips .(Digafe, 2014).
As cities move toward denser, more urban-style improvement, mass travel plays a crucial part within the prepare. Thick improvement requires get to  transport that can effectively move the individuals who live and work within the zone. The alternative private car transport rapidly leads to congested urban streets, neighborhoods, and cities, rendering the ranges contaminated, chaotic, and unlivable. Shortage of open transport, activity blockage and activity mishap are widely observed in Addis Ababa, more over due to populace and financial development of the City vehicle proprietorships and utilize are expanding from time to time than road network development, appropriately the issue of urban transportation is quickly increasing (Yassin ,2016).
Addis Ababa has two fundamental shapes of open transport modes the transport and taxis. The transport includes, Anbesa transport, sheger transport, collusion transport, and Higer buss, on the other, was taxis incorporates meter taxis which is the modern one, blue taxis which is commonly called Lada, and minibus taxis are available in Addis for transportation. In any case, there's expanding the distinction between the supply and request for open transportation.
The LRT is presented to as a arrangement to adjust the supply and request errors by tending to the congested streets of Addis Ababa, specifically, give an elective implies of open transport to the city road-based system, Speed up passengers‘ travel to supply a more ecologically neighborly transport alternative . The light rail travel of Ethiopia, which was introduced in September 2015, Addis Ababa is the first urban metro light rail conspire to be built in Sub-Sahara, South Africa (SSA) excluded.[2]It has two bearings, East-west course (Ayat to Torhiloch) and North-south course (Minilik II square to Akaki).
From Yehualaeshet (2012) venture report, Addis Ababa LRT has two bearings with a total length of 34.25 Kilometer. The East-west course has 17.35 km and North-south course has 16.9 Km. the two headings have shared a common remove of 2.7 Km. The foremost of it is on the ground and fenced. Agreeing to the Addis Ababa Light rail office, the North-south direction, the greatest remove between stations is 1.972 km, the least separate is0. 435KM, and the average separate between sequential stations are, 0.773 km to Akaki). (Tamrayehu , 2016).






[bookmark: _Toc122256471][bookmark: _Toc136811398]1.2 Statement of Problem
LRT is getting to be an progressively vital mode of transportation for inhabitants of major metropolitan locales of diverse nations. Whereas street transportations have been in utilize in a number of cities for numerous decades, the concept and operation of the advanced LRT is very unused. As more urban zones chooses to contribute in LRT, it is progressively vital to get it the coming about security challenges and the moderation measures accessible to preserve and move forward security along LRT alignments. Recently, Ethiopia introduced the primary advanced light rail line within the Sub-Saharan Africa nations. The extend could be a combination of select and semi-exclusive arrangement sorts running along the middle of roadway. In spite of the fact that LRT operations in elite and semi-exclusive rights-of-way are generally isolated from potential clashes by fencing or other significant obstructions, clashes stay between LRVs and travelers, and people on foot at platform–train interfacing and pedestrian-rail intersections.
The issue is that, due to tall fetched of LRT development, it is challenging to begin the implementation of Stage Two within the close future but there is deficiency of transport administrations and sufficient travelers for mass transport especial on Western (Torhailoch- Ayertena - Jimma JCT) and Northern (Piassa - Shiromeda) conclusion of the extend. The transportation issue of the city can be solved in the event that more region is secured by mass travel and the rate of development of little cars can be controlled or diminished. It is conceivable when all major hallways have get to Mass Travel and the expense of the trip is reasonable sufficient by all group of people without/with minimum subsidy but this can be exceptionally troublesome (Toyiba,2022).
The Addis light rail travel has ended up an awfully well known and common implies of transport for all city inhabitants counting children and the elderly. Its preferences are, the prepare does not have to strain amid the activity blockage, moo fetched for long remove as compared to another mode of the transportation framework. At times, there's a thrust and pull around the open and long line in order to require a taxi Organizers too contended that the fenced LRT framework of Addis Ababa isolates the town into four sections. This division has its negative affect on the engaging quality of the city, social and economic exercises of the society. It hinders the social relationship between the inverse sides of the community. The negative affect isn't constrained as it were to social issues but it influences the economic relationship of the neighborhood.
LRT may bring certain chance and risks including person on foot and car intersections . A few Car drivers and travelers of cars complained that they squander additional time where stations are the only option to cross the rail line for the person on foot. They contended that amid surge hour, a least of twenty minutes are squandered in each station. This could be due to; the people on foot are crossing through the station to get to products and administrations from inverse sides of the LRT line. In traffic regulation, the drivers grant need to people on foot to cross the street; it takes additional time and creates a tall level of blockage. This clog might bring the certain hazard for people on foot as well as at car crossing. At the same time, stations make a tall level of blockage, annoyance, and trouble, especially at the surge hour.
Analysts have begun to distinguish transit‘s benefits for expanding physical action, reducing traffic clog, and making a difference socially-disadvantaged populaces gotten to be more versatile, but they have went through generally less time looking at the financial impacts of these frameworks. Since transit systems concentrate individuals at specific area. 
Financially profitable for businesses attempting to capitalize on this bigger visibility The impact extends not as it were to the commerce action but it moreover influences property esteem in terms of lease and inhabitance condition especially on commercial property (Moges, 2018).
So far ,various studies were conducted on issue of the light railway transport However , previous studies was mainly focus on the light railway project design cost , project construction cost and it impact on design issues on economic and social issue .but they did not gave attention  to challenges and prospect light railway  transport. On the other hand they, gave less attention to light railway operation, maintenance cost, capacity of organizes and management Statues. 
Furthermore they did not consider what kinds of problem faced on  LRT operational and maintenance cost , organization capacity  of light railway from other transport modes. As to my knowledge the challenges of Addis Ababa light railway transport  were not properly assessed in terms of  maintenance cost for spare part , route availability  , number of trains providing service, and operational cost, as well as  the degree to which light railway transport system is connected with other modes of transport system. 
[bookmark: _Toc122256472][bookmark: _Toc136811399]1.3 Objective of the study
[bookmark: _Toc122256473][bookmark: _Toc136811400]1.3.1 General objective
The general objective of this study is to examine the challenges and prospect light railway transport in Addis Ababa .
[bookmark: _Toc122256474][bookmark: _Toc136811401]1.3.2 Specific objective.
· To evaluate organization capacity of light railway transport in Addis Ababa.
· To analyze   operation activity of   light railway transport in Addis Ababa.
· To find out the challenge of light railway transport in Addis Ababa.
· To examines the prospect   light railway transport in Addis Ababa.
[bookmark: _Toc122256475][bookmark: _Toc136811402]1.4 Research question.
In line with the objective of the research, this research has answered the following questions
· What are the organization capacities of light railway transport in Addis Ababa?
· What kind of operation activity of   light railway transport in Addis Ababa?
· What are the major challenges of light railway transport in Addis Ababa?
· What does the prospect   light railway transport in Addis Ababa?
[bookmark: _Toc122256476][bookmark: _Toc136811403]1.5 Significant of the study.
Indeed this study will be important for paper is for the fulfillment of master‘s degree, the output of this research will give helpful insight for policymakers, municipal leaders, and transport authority but the challenges and prospect of light rail transit on the value transport accessibility and safety . Moreover, it will be used for further reference for other researchers who want to study similar problems to save his or her time, money, and energy. and also it uses a premises idea on the related problem to initiate researchers who want to investigate the related issue both on quantitative and quantitative approach. It may open up a new discussion on the issue and the methods. It will also add to the existing scarce literature concerning the challenges  and prospect  of Light Rail Transit on the value of operational system on users and its inter connectivity of other transport models. The study will gives for resident as well as who need information of the city .or a parsons who conduct research about Light Rail challenges and prospect. 
[bookmark: _Toc122256477][bookmark: _Toc136811404]1.6 Scope of the study.
[bookmark: _Toc136811405]1.6.1 Spatial scope. 
This study area covers in Addis Ababa LRT. It has particularly focused on both east- west and North –south corridor which is line one and line two respectively covered   two  major rout were selected  which  is the train starting  and ending which is Hayat ,Torhiloch and Akaki station .This research has tried to measure the challenges and prospect  of LRT stations namely  selected to realize the objective of the study. 
[bookmark: _Toc136811406]1.6.2 Thematic scope: 
This study area covers on combination of quantitative and qualitative approaches  and descriptive and inferential statics  for several reasons to provide a better in depth understanding of the phenomena, to develop explanation , to provide wealthier and more important and complete answers to the research questions posed in this study would be addressed. This research would be selected using simple random sampling technique. 
1.6.3Temporalscope
On this thesis the researcher were used data to be used on different scholars or written document from period between 2003 years up to 2022 year reviewed data were used as the sources of this thesis both cross-sectional and longitudinal time dimension were used .
[bookmark: _Toc122256478][bookmark: _Toc136811407]1.7 Definition key terms
The following terms have been contextually defined to have a common concept through this document. Defining the relationship, concept about   LRT station and on  this study has used these terms in various sections of the document.
Light Rail Transit Station (LRT) station: It is a place where the passengers are boarding and step down from the train.
Train capacity: is the capacity of a train which can carry at rated load or over load.
Station: is the place where passengers alight and board or place where trains stop along the train route in my case.
Light rail transit: Electrically propelled rail vehicles operate singly or in trains.
Transport - a means of conveying people or goods from one place to another.
Route: the specific way followed by vehicles.
Dwell time: is the length of time any train stops at any station. 
End of route: is the last point/destination of any train route. 
End time: is the time on which any train stops operation. 
Route length: is distance travel from a point of origin to a point of destination along a specified route. 
Route name: is the name given for routes along specified railway network. 
Start of route: is the beginning/origin of a route. 
Start time: is the time on which any train starts operation. 
Start time interval/head on time: is the time difference between successive trains on the same route. 
AA-LRT: Addis Ababa Light Rail Transit.
Urban transport -  all types of means of transportation used in urban areas.
[bookmark: _Toc136811408]1.8 Organization of the paper. 
The paper is divided into five chapters. Chapter 1 – Introducing the study. This chapter gives a brief introduction to the issues the challenges and prospects of Light railway transport in Addis Ababa. It describes the research back ground of the study area, statement of the problem, general objective and Specific Objective, Significant and, Scope, Chapter 2- related literature review. This chapter consists in detailed of related literature review it deals with theoretical and empirical under theoretical definition of Light railway transport and related definition etc under empirical the case study of different country trend. Chapter 3 – Methodology of the Study. Methodology, which are including research design, and approach, sampling techniques, sample size, and data collection type primary and secondary data presentation and analyses of data interpretation It also includes a brief description of the study area. Chapter 4 – Analysis and interpretation .This chapter presents the analysis of the different data. Findings of the study based on the case area are also included. 
It discusses the different findings in accordance with the objective and question of the study.                                                                                                                                                                                                  Chapter 5 – Recommendations and conclusion. This chapter contains recommendations based on the findings of the study and concludes with suggestions for issues to be considered
[bookmark: _Toc122256479][bookmark: _Toc136811409]CHAPTER TWO
[bookmark: _Toc122256480][bookmark: _Toc136811410]2.  Review of Related Literature
2.0 Introduction
This chapter provides the theoretical and empirical literature reviews. It tries to asses, examining and synthesizing the theoretical and empirical literature from Journals, books, and internets. Basically, the theoretical part emphasizes on challenges and prospect, and determinates location  definition theory. However, the empirical one mainly emphasizes on LRT station and general practices of LRT .
[bookmark: _Toc31817148][bookmark: _Toc45740896]2.1 Definition and Conceptual Frameworks.
[bookmark: _Toc136811411]2.1.1 What is Transport and Development?
In recent years, with half the world’s population living in towns and cities and most of them relying heavily on public transport to meet their mobility needs, efficient and effective public transport operations have become critical to sustainable economic and social development (Chandra).
Since the beginning of civilization, the viability and economic success of communities have been, to a major extent, determined by the efficiency of the transportation infrastructure (Chandra).Therefore, to ensure efficient and reliable urban mobility, Light Rail Transit Systems (LRTSs) are considered to be the most promising technological approach (Fabio, 2006) it is playing an increasingly major role for urban public transport and urban environment in both developed and developing countries to relief the urban traffic congestion Occurred by automobiles. However, although Light Rail Transit Technology is considered to be efficient means of transport, the urban traffic congestion can occur unless the estimation of the passenger demand is performed. The expanding urban traffic growth in developing countries has become a major concern to city planners, transportation professionals and policy makers. (Digafe, 2014). 
Rail transport systems (LRTS) are considered to be the most promising technological approach (Fabio, 2006). They are playing an increasingly important role in public transport and urban environments in developed and developing countries to alleviate urban traffic congestion caused by automobiles. However, although light rail transit technology is considered to be an efficient means of transportation, it can cause urban traffic congestion if passenger demand is not appreciated. The increase in urban transport in developing countries is a major concern for city planners, transport professionals, and policy makers (Digafe, 2014). 
[bookmark: _Toc136811412]2.1.2 What is a Tramway (Light rail transit?)
Tramways or light rail travel (LRT) could be a medium capacity mode of mass fast transport which straddles between the overwhelming capacity Metro rail and the low capacity transport administrations. It could be a frame of rail travel that utilizes gear and framework that's ordinarily less enormous than that used for overwhelming rail modes i.e. commuter/regional, and metro rail/subway. A couple of modes such as people movers and individual fast travel may well be considered as indeed "lighter". LRT may be at grade, partially grade-separated or totally elevated (Institute of Urban Transport india, 2013).
[image: ]
[bookmark: _Toc136810700]Figure 2.1 Light rail transit
[bookmark: _Toc136811413]2.1.3 LRT   Worldwide usage.
Around the world information (2013) appears that LRT has been adopted in 436 cities (incorporates 39 under construction and 30 beneath arranging). A few of the nations are; Algeria, Argentina, Armenia, Australia, Brazil, China, Colombia, Denmark, Finland, France, India, Indonesia, Iran, Iraq, Israel, Italy, Japan, Korea South, Morocco, Netherlands, Modern Zealand, Norway, Panama, Romania, Russian Alliance, Saudi Arabia, South Africa, Spain, Switzerland, Taiwan, Turkey, Joined together Arab Emirates, Joined together Kingdom, Joined together States, Viet Nam(Institute of Urban Transport india, 2013).
[image: ]
[bookmark: _Toc136810701]Figure 2.2 LRT World usage
2.1.4 Features of LRT
LRT is a low cost, low axle load, eco-friendly, electrically propelled system with no local pollution and low noise and vibrations. Light rail vehicles (LRV) generally have a top speed of around 100 km/h though mostly operating at much lower speeds, more akin to road vehicles. LRT features include: Steel wheel vehicles operating on steel rails and are almost universally operated by electricity delivered through overhead lines. Electric power provides greater acceleration, making it suitable for operation with closely-spaced stations. Grooved steel rails laid flush with road surface or ballasted like normal railway track, making light rail the only system which can operate on both city roads and jointly with conventional rail services. Sharp road bends up to 25m radius, minimizing need for property acquisition and hence ideal for urban environment. Steeper inclines than heavy rail Shares its operational space with other road vehicles (e.g. automobiles) and often runs on, across or down the center of city roads. Grade separation only in exceptional circumstances. (Institute of Urban Transport india, 2013).
[bookmark: _Toc122256486][bookmark: _Toc136811414]2.1.5 Comparison with Metro rail.
The LRT differs from the subway in that the trains are short in length, they do not strictly require separate routes, they can have crosswalks, buses can take sharp turns, and there are no signals or train controls. It is unnecessary. All these points limit the speed and potential of LRT. If all these restrictions were removed, the LRT would be like the subway. In fact, LRT is a flexible mode that fits between buses and subways and can act like both. Additionally, the LRT is cheaper to build and operate than the subway. The ability to negotiate sharp road turns reduces the need to collect roadside parcels, thus reducing project costs. Operating costs are saved by using a lower axle load of 11 tons as opposed to 17 tons Metro Rail. 
[image: ][image: ]
[bookmark: _Toc136810702]Figure2. 3 Comparison of with metro LRT
LRT is capital intensive, but has lower life cycle costs, faster industrial speeds, less pollution, and is cheaper than bus service for a given capacity. The preparation period is very long and the financing is complicated. Bus transport, on the other hand, requires far fewer resources, can be introduced relatively quickly, and serves an important function in urban transport even when the popular rail transport mode operates in the city. Large buses can operate in cities, but a conservative strategy is essential when it comes to using rail transport technology (Institute of Urban Transport India, 2013). 
[bookmark: _Toc136811415]2.1.6 LRT a transit network,
Its contribution is much more significant if the bus is an integral part of the transport network
than when operating as a solo service. In Ottawa, where the BRT is widely used, passenger numbers fell by 18% in the five years from 1991 to 1996, while the population grew by 8% during the same period. Calgary, on the other hand, has a mixed transit system of trams and buses.30% increase in popularity and 8% increase in population. The company has integrated systems so that it can foster transfers and attract new drivers. Transfers are a key factor for expanding transit traffic under the current distributed destination pattern. 
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[bookmark: _Toc136810703]Figure 2.4 LRT transit network
2.1.7 LRT Elements
The LRT offers a quality service that combines the flexibility of the bus system with the attractive features of the rail system. The level of quality depends on physical factors such as:
A special vehicle that is more comfortable, powered by electricity (with overhead lines and pylons), carries more cargo than a normal bus, and can reach high speeds (65 miles per hour).
private footpath. Either a dedicated right-of-way on an existing road or an off-road right-of-way separated by a slope. Depending on the terrain conditions of the corridor, light rail systems can be designed to travel through tunnels, above ground, and street level to optimize line performance. Transit Signal Priority for on-street light rail systems reduces the chance of vehicle-LRT collisions and supports on-time performance by reducing average signal delay. LRT stations offering similar features, facilities and passenger heavy station.  Elevate boarding using elevated platform stations to reduce dwell times and facilitate boarding and disembarking for people with disabilities. Findings prepaid fares via prepared passes or ticket machines at stations and stops eliminates the delays associated with finding fares on board Reduces uncertainties associated with transit services. Effective connectivity with other transport and surrounding areas  
A. Light Rail Running Ways.
LRT typically operates in exclusive rights‐of‐way, which include:
Class separation right of way. LRT services operate on fully exclusive right-of-way, often former rail right-of-way. An example is the Central Link portion of the Link Light Rail in Seattle and Tukwila in southern Washington, which uses parts of old railroad lines for quick inter-city travel. The green line of Portland's MAX light rail system utilizes grading. Avoid major highway intersections. Many other light rail lines run through the tunnel, including Boston's Green Line, Pittsburgh's The T, and San Francisco's Muni Metro. 
[image: ]
[bookmark: _Toc136810704]Figure2. 5 LRT Elements
A dedicate lane on a highway in the middle of the road or on the curb lane. Intermediate lanes are the most common approach when dedicated light rail lanes are intended. Private lanes can be separated from general traffic by physical elements such as curbs and stripes. Physical separation helps reduce light potential (Rhode Island Transit Master Plan).  
[image: ]
[bookmark: _Toc136810705]Figure2. 6 LRT  Rall in central median



B. LRT Stations.
LRT systems usually have a wide range of stations. They usually feature partial canopies, ticket machines, timetable information and platforms at vehicle level to ensure access. 
LRT systems usually have substantial stations. They typically have partial shelters, ticket‐vending machines, schedule information, and platforms that are level with vehicle height to ensure accessibility
[image: ]
[bookmark: _Toc136810706]Figure2. 7stations

C. Level Boarding.
Most modern LRT systems are designed to support level ground boarding. This is usually achieved using elevated platform stations. Horizontal boarding allows passengers to board and disembark faster, significantly reducing dwell time. Level boarding facilitates boarding and disembarking for people with disabilities and eliminates the use of elevators (Rhode Island Transit Master Plan).  
 2.2 Theoretical literature reviews
[bookmark: _Toc122256489][bookmark: _Toc136811416]2.2.1 Time .
Railways usually operate according to a planned (predetermined) timetable, and the first-rate of the timetable determines the satisfactory of the railway service. So, mapping out a excessive quality timetable for various trains is rather important. Therefore, to make sure each the capacity and the order of the educate operation, it is necessary to work out a secure and sturdy timetable. The steadiness of a timetable is the availability that the timetable can manage to pay for for the trains to recover the scenario that they run as the timetable has stipulated after the trains are disturbed when running. The robustness of a timetable is the functionality of a timetable to counteract the disturbances and continue to be its authentic form as planned. (Asfaw , 2014). 
A excessive best timetable not only can determine the inbound and outbound time at stations, and more importantly, it provides the opportunity to get better the operation according to the deliberate timetable when the trains are disturbed by means of accidents randomly. Timetable stability is the index to measure this possibility. Timetable balance is intently related to the educate number assigned to the railway sections and the time complement dispensed to every station and section, the likelihood that the train is disrupted at the stations and in the sections (Asfaw , 2014).LRT is similar to BRT in that it requires a share in the road space and will affect traffic go with the flow on the avenue each at some point of and after construction. BRT is of enormously latest starting place born out of the want to d i s c i p l i n e a n d to imp ro v e t h e performance of bus services and to grant mass fast transport at low cost. It is suggested to be operational in about a hundred and fifty cities round the World and many greater cities are in the manner of planning. LRT however ratings over BRT in phrases of capacity and requirement of (Institute of Urban Transport india, 2013). 
[bookmark: _Toc122256490][bookmark: _Toc136811417]2.2.2Time supplements.
The use of time supplements in railway timetables is a exchange of between beautiful travel times and punctuality levels [30]. Punctuality is a key performance indicator for timetables and time dietary supplements are therefore utilized in any timetable. Time supplements can be located as going for walks time supplements, dwell time supplements and buffer instances between trains.a. Running time supplement It is the difference between the physically viable minimal jogging time and the used running time in the timetable – the scheduled jogging time. Regular going for walks time supplements are added to every educate direction in the time table. They comply with the used planning policies of the given railway infrastructure manager. The going for walks time supplement is affected through the pace of journey of a train. (Asfaw , 2014). 
LRT is similar to BRT in that it requires a share in the road space and will affect traffic go with the flow on the avenue each at some point of and after construction. BRT is of enormously latest starting place born out of the want to d i s c i p l i n e a n d to imp ro v e t h e performance of bus services and to grant mass fast transport at low cost. It is suggested to be operational in about a hundred and fifty cities round the World and many greater cities are in the manner of planning. LRT however ratings over BRT in phrases of capacity and requirement of (Institute of Urban Transport india, 2013). 
[bookmark: _Toc122256492][bookmark: _Toc136811418]2.2.3 Buffer times between trains.
Additionally to jogging time and dwell time supplements, a timetable include time buffers between deliberate timetables teach paths. Normally, buffer times are put between any two pairs of trains following each different on a given railway line. Buffer times limit the hazard of transferring delays between trains or they limit the dimension of the knock on prolong transferred from one train to the following train On railway strains with homogenous site visitors with a high capacity utilization, such as metro systems, buffer times between trains are decreased to gain a shorter headway between trains and instead a buffer route is introduced. If an incident occurs, inflicting small delays, the trains will run in a later timetable instruct path. Having one buffer route per periodicity time interval of the timetable gives an possibility to take in the delay before it spreads to broadly in the railway system. (Asfaw , 2014). 
LRT is similar to BRT in that it requires a share in the road space and will affect traffic go with the flow on the avenue each at some point of and after construction. BRT is of enormously latest starting place born out of the want to d i s c i p l i n e a n d to imp ro v e t h e performance of bus services and to grant mass fast transport at low cost. It is suggested to be operational in about a hundred and fifty cities round the World and many greater cities are in the manner of planning. LRT however ratings over BRT in phrases of capacity and requirement of (Institute of Urban Transport india, 2013). 
[bookmark: _Toc122256494][bookmark: _Toc136811419]2.2.4 Characteristics of Light Rail Transit.
Light rail transit (LRT), according to the Transportation Research Board’s Committee on Light Rail Transit, is described as “a metropolitan electric railway machine characterized by its capability to operate single automobiles or brief trains along distinct rights of way at ground level, on aerial structures, in subways or, occasionally, in streets, and to board and discharge passengers at song or car-floor level” .This definition approves for the inclusion of older streetcar-style structures as well as new LRT strains that have begun provider in the previous thirty years. It also separates LRT from structures that do no longer use electricity to energy their cars and those that require full grade separation because a 1/3 rail is used (.Chandler Dr. Lester A. Hoel ,2004). 
LRT is similar to BRT in that it requires a share in the road space and will affect traffic go with the flow on the avenue each at some point of and after construction. BRT is of enormously latest starting place born out of the want to d i s c i p l i n e a n d to imp ro v e t h e performance of bus services and to grant mass fast transport at low cost. It is suggested to be operational in about a hundred and fifty cities round the World and many greater cities are in the manner of planning. LRT however ratings over BRT in phrases of capacity and requirement of (Institute of Urban Transport india, 2013). 
[bookmark: _Toc122256495][bookmark: _Toc136811420]2.2.5 Classification of Light Rail Transit Systems.
A few light rail travel frameworks as of now in operation date back to the streetcar period of the early 20th century, whereas others have as it were started operation inside the final five a long time . Light rail frameworks can be found in a assortment of arrive utilize settings, from rural areas to high-density central commerce locale ranges, and they can work in a extend of right-of way sorts. Since of the wide varieties in working characteristics among LRT frameworks, analysts have endeavored to make classification plans for comparison purposes. Working speeds and arrangement sorts are two characteristics of LRT frameworks that can be utilized for classification .( Chandler Dr. Lester A. Hoel , 2004).
[bookmark: _Toc122256496][bookmark: _Toc136811421]2.2.6 Alignment-based classification.
TCRP Report 17 recommends that the utilize of arrangement sorts as the premise for classification would be the foremost suitable strategy to classify frameworks for arranging and operations purposes. When planning a new LRT framework, the type of alignment that's inevitably chosen regularly may be a result of the plan objectives of the framework and the region encompassing the LRT tracks, counting costs, benefit contemplations, and operational highlights . From a arranging and operations point of see, comparable arrangement classes have comparative highlights and concerns with regard to security and impacts on activity (Chandler Dr. Lester A. Hoel , 2004).LRT is similar to BRT in that it requires a share in the road space and will affect traffic go with the flow on the avenue each at some point of and after construction. BRT is of enormously latest starting place born out of the want to d i s c i p l i n e a n d to imp ro v e t h e performance of bus services and to grant mass fast transport at low cost. It is suggested to be operational in about a hundred and fifty cities round the World and many greater cities are in the manner of planning. LRT however ratings over BRT in phrases of capacity and requirement of (Institute of Urban Transport india, 2013). 


[bookmark: _Toc122256497][bookmark: _Toc136811422]2.2.7 Traffic Impacts of Light Rail Transit.
Shortly after LRT carrier started out in San Diego in 1981, making plans started out for a northeast extension of the gadget in the direction of the towns of Lemon Grove and La Mesa (now in operation, referred to as the Orange Line) Because of issues raised with the aid of using residents and authorities officers in the ones towns, a look at changed into commissioned to research how the presence of LRT might have an effect on site visitors operations. The researchers for this look at expressed their consequences in phrases of degree of carrier at key intersections that might probably be laid low with the presence of LRT beneathneath a “worst case” circumstance of afternoon top length volumes and 7.5-minute headways .From their estimates the use of a Greenshield's version in addition to from an illustration undertaking, they determined that queues generated from LRT crossings will be dissipated after one site visitors sign cycle, with dissipation instances starting from 6 to33 seconds . A demonstration undertaking regarding gate crossings alongside the proposed LRT right-of-manner regarded to reveal that the estimates have been accurate in predicting that queues might now no longer closing longer than one sign cycle, and that ordinary crossings might now no longer negatively effect site visitors in Lemon Grove or La Mesa (Chandler Dr. Lester A. Hoel,2004 ).
[bookmark: _Toc122256498][bookmark: _Toc136811423]2.2.8 Major challenges.
Operate rail transport under safe conditions, trains run on well-constructed, safe and stable tracks and operate comfortably, quickly and regularly. Operate rail transport on the same terms as other competing modes of transport, taking care to ensure viability and profitability. Appropriate management of railway business. An effective positive benefit for railways when trains run on well- maintained tracks that are rationally operated using modern and reliable equipment and constructed for stability and safety. Balanced budgeting of rail infrastructure and tracks and provision of reliable services to national decision-makers to achieve ). 
2.3 [bookmark: _Toc80522733][bookmark: _Toc122256488][bookmark: _Toc136811424]Empirical Literature Review.   
2.3.1 [bookmark: _Toc122256501][bookmark: _Toc136811425]Over views of  United States light railways. 
More than 50 cities in the United States now offer rail transport as a regional public transportation option. America's regional rail system records more than 900 million vehicles
Compared to 2002 miles and 24 billion passenger miles.1 Nationwide bus travel has accumulated 1.8 billion vehicle miles and 19.5 billion passenger miles, while private vehicles have accumulated 1.6 trillion vehicle miles and 2.5 trillion passenger miles. Recorded. Every day, millions of commuters, tourists, and students rely on regional rail as their primary mode of transport, and dozens of metropolitan areas across the country rely on it as a public transport option that can boost regional economic development. I am taking the train. Regional rail systems vary widely in design and range from single-car trains running at street level to multi-car trains running on an extensive network of elevated tracks and subway systems. There are three types of regional rail transport. Heavy Rail, Commuter Rail, Light Rail2. Many American cities have more than one of these forms of rail transport (Thomas A, 2004). 
[bookmark: _Toc122256502][bookmark: _Toc136811426]2.3.2   LRT in America: Policy Issues and Prospects for Economic Development
[bookmark: _Toc122256503][bookmark: _Toc136811427]A. An Overview of Selected Light-Rail Systems
Light rail systems in the United States range from relatively simple overhead wire systems serving a few miles (Memphis, New Orleans) to multi-train systems serving tens of miles (St. Louis, Portland). Collectively, these light rail systems move 60 million passenger miles annually, operate about 25,000 vehicles at peak times, and generate operating costs of about $800 million. This section of the report provides general information on the financing of light rail system construction and operations, as well as detailed descriptive statistics for eight light rail systems in the United States. Since cost, especially operating cost, is an important aspect of public transportation, it is used to draw general conclusions about the relationship between light rail operating costs and service area size. The capital costs for building light rail vehicles are financed in a variety of ways. Many cities issue bonds to cover all or part of their construction costs. These bonds are financed with specific tax revenues (usually excise taxes) approved by voters prior to construction. In many cases, rail projects are abandoned if voters refuse to increase local taxes. Borrowing is a popular way to generate light rail capital investment, but other options are available. City officials may ask local developers to help build the system if the developer is expected to benefit from the development around the light rail station. In addition to issuing bonds, cities can also apply for federal or state grants to build light rail systems. These grants may be contingent on matching contributions from the community. Private donations are another way to pay for the construction of the light rail system. In some cities, companies pay money in exchange for the right to advertise on railcars. (Thomas A., 2004). 
[bookmark: _Toc122256504][bookmark: _Toc136811428]B. Economic Issues Surrounding Light-Rail Transit.
Whether the U.S. light rail system will benefit the communities that build it has been debated for many years. Light rail proponents say rail travel creates jobs, boosts economic development and property values, improves community well-being by reducing pollution and congestion, and provides drivers with an economic alternative to cars. We claim to provide the means. Opponents counter that light rail offers few of these benefits to citizens, and that the costs of such a system far outweigh the potential benefits. This section of the report reviews his five key issues related to light rail and provides a starting point for discussion. Topics include job creation, public preference for cars over rail, air pollution, traffic congestion, cost-effectiveness and affordability. Economic development is a key issue that receives more attention in Section IV of the report. Understanding these issues is important for residents of cities with existing light rail service and those considering light rail construction or expansion proposals. (Thomas A., 2004). 
[bookmark: _Toc122256505][bookmark: _Toc136811429]C. Job Creation.
Light rail transport provides jobs both during construction and during operation. Construction contracts are temporary and may be awarded to out-of-area contractors, depending on the bidding process and contract requirements. For example in Los Angeles, transit cars came from Japan, Italy and Germany. Other components such as rails, power supplies, ticket machines, and signaling equipment were also manufactured outside the Southern California area.10 (Thomas A., 2004). 
[bookmark: _Toc122256506]D. Air Pollution.
Advocates of public transport say that reducing the number of cars on the road reduces pollution. The American Public Transportation Association reports that a person who rides or drives a light rail vehicle for a year has 9 pounds of hydrocarbon emissions, 5 pounds of nitrogen oxides and 62.5 pounds of carbon monoxide emissions. showing evidence of reduction. Nearly 99% less carbon monoxide and  hydrocarbons per mile than a car. However, significant reductions in pollution from light rail may not materialize. Assuming no increase in congestion (see next section), significant gains in pollution reduction can only be achieved if light rail passengers replace rail transport with car transport. Light rail development is unlikely to reduce pollution if many light rail passengers do not own cars to begin with (Thomas A, 2004). 
[bookmark: _Toc122256507]E. Traffic Congestion.
One of the ideas behind the introduction of light rail transport is that some drivers prefer rail transport to private cars, thus reducing congestion, shortening commuting times and improving road safety. is. There is little evidence that rail transport has eased traffic congestion. According to the 2002 Urban Mobility Report, road congestion in American cities, with or without light rail, has increased steadily since the 1980s. Light rail makes it possible for other private and public transportation systems to operate without subsidies from local excise taxes and state and federal grants. Subsidizing the light rail system is not easy. Of course, the light rail system cannot cover its operating costs with passenger revenue. For example, in St. Louis, his total operating cost per driver in 2001 was $1.59 and his earnings per driver was 60 cents. This indicates that the value that residents put into the transportation system is far less than the cost of operating the system. Fares would have to nearly triple in order for the transportation system to cover its operating costs. However, fare increases are likely (Thomas A, 2004). 
[bookmark: _Toc122256508][bookmark: _Toc136811430]2.3.3 Transportation for the Poor.
Despite being relatively cost-effective, light rail provides transportation for thousands of low-income people who otherwise have significant mobility impairments. However, the data entered outlines the dollar cost of helping the poor via Wright's rails, using St. Louis' MetroLink as the basis for the demonstration. Analysis makes assumptions. All MetroLink users without a car are considered poor (approximately 14% of all users). Sure, some drivers are not considered poor if they don't own a car, and some are considered poor if they have a car, but the absolute measure of "poor MetroLink drivers" is is not. Given the high correlation between income and car ownership, defining carless drivers as poor is a reasonable assumption. All percentages are actual percentages of all MetroLink drivers. is a reasonable approximation of (Thomas A, 2004). 
[bookmark: _Toc122256509][bookmark: _Toc136811431]2.3.4 Light Rail: Economic Development and Property Values.
The main economic question surrounding light rail is whether it will help promote economic development. As mentioned earlier, much of the long-distance transportation system in the United States was developed out of necessity due to the large-scale congestion in large US cities. However, the introduction of light rail in the 1960s and 1970s was seen not only as a way to reduce pollution and congestion in medium-sized cities, but also as a way to boost economic growth. This section of the report focuses on his two aspects of economic development and light rail. The first is whether the light rail system will have a positive or negative impact on residential and commercial property values. We discuss the economic theory behind these potential effects. His second aspect of light rail is transit-oriented development (TOD). TOD requires the cooperation of city officials, private developers and the business community to facilitate development around light rail stations (Thomas A., 2004). 
[bookmark: _Toc122256510][bookmark: _Toc136811432]2.3.5 Transit-Oriented Development (TOD).
Transit-Oriented Development (TOD) brings together city officials, developers, and business leaders to use a community's transit system to foster economic development. Formally, a TOD is “a formal, legally binding agreement between a public entity and a private person or entity under which the private sector makes payments to the public entity or for capital or operating costs. “Enhanced Substantial Mutual Recognition, Including Private Sector Contributions”. Increased real estate development potential or property value generated by local public transport location choices (Thomas A, 2004). 
[bookmark: _Toc122256500][bookmark: _Toc136811433]2.3.6 Today's problems of the Ethiopian railway.
Ethiopian Railways' current problems are numerous, but less severe than a few years ago when Ethiopian authorities considered restoring the old narrow-gauge line. Repairs on the Dire Dawa to Addis Ababa section have dragged on, and a direct rail link with the Ethiopian capital, which faces serious competition from road and air transport, was still in sight. The tracks in Addis Ababa have also been used as a market for many years. The reason why railroads were less popular than other modes of transport in Ethiopia was for the aforementioned reasons.
With the track between Djibouti and Dire Dawa in dire condition, with no prospect of major repairs, the rolling stock is obsolete. The locomotives and carriages were from his 1950s to his 1960s and lacked amenities such as air conditioning and soft seats. Timetables were constantly changing, leaving many requests, passengers had to check at the station the day before their scheduled departure, and there was no electricity (Michał, 2015).
[bookmark: _Toc122256511][bookmark: _Toc136811434]2.3.7 Basic Technical Conditions of AA- LRT Vehicles.
[bookmark: _Toc122256512][bookmark: _Toc136811435]A. Tramcar Type.
After the implementation of Project I, the Addis Ababa LRT will operate a 6-axle light rail tram, 70% low-floor and 70% low-floor. 70% of the fleet is his latest 6-axle low-floor articulated tram, consisting of 3 modules and running in both directions. Two trams can run in both directions. See the illustration below. The tram unit consists of three modules named Mc.T and Mc.T. His 2-axle drive bogie is installed under his Mc module of the tram body, and his 2-axle drive bogie with independent wheels is installed under the T module (Meron, 2016). 

[image: ][image: C:\Users\moh\Desktop\New folder (3)\ET_Addis_asv2018-01_img07_Light_Rail.jpg]
[bookmark: _Toc136810707]Figure 2.8 Tram car   type
[bookmark: _Toc122256514]B. Marshaling Scheme.
 Early stages:
One unit of trams is set up for operation. Rated passengers are 286 on the tram. (64 seats, 6 standing seats/m2) 2. Long-term:Two units are connected to form a train. The nominal number of passengers on the train is 572 (128 seats, 6 standing seats/㎡). (Melon, 2016). 
[bookmark: _Toc122256515]Flat rate tariff system.
In this situation, all itineraries will be charged the same price regardless of distance. A flat rate applies to all journeys at the same rate and is the easiest and most cost-effective policy to implement. Flat rates, on the other hand, are unfair, especially for short-haul travelers.
The price is the same as for long-distance customers. As a general rule, flat rates are not generally accepted Tariffs (Hamacher et al., 2004). (Toiba, 2022). 
[bookmark: _Toc122256516][bookmark: _Toc136811436]2.3.8 AA-LRT Overview. 
The LRT project in Addis Ababa, the capital of Ethiopia, consists of an east-west line and a north-south line. The lines are mainly based on the ground line. It has been partially elevated and taken over by the subway. The total length of planned lines for Phase 1 and Phase 2 is approximately 75 km. This AA-LRT project will be implemented within the Phase I project of these two lines, with a total length of about 31 km. The length of the common route section is approximately 2.662 km from Meskel Square to Lideta. The total length of the Tozai Main Line is approximately 16.998km, and the total length of the North-South Line is 16.689km. (Nahum, 2019).  The Phase 1 East-West Line project begins south of the gates of Tall High Rock Hospital in the west. Pass through Mexico Square, Mesekel Square, Megenanya and finally to Ayat.  The main roads traversed by the line are: chad street, Ras Mekonen Street, Jomo Kenyatta Street, Haile Gebre Silasie Street, Equatorial Guinea Street, etc. It is approximately 3.91 km (including 2.662 km of common track section) and the total length of the underground section is 0.197 km. There are 22 stations in total. It includes 6 elevated stations (including 5 shared-track stations) and 2 semi-underground stations, and stationary stations are ground stations. The maximum distance between stations is 1.26 km, the minimum distance between stations is 0.435 km, and the average distance between stations is 0.798 km. North-South Line Phase 1 construction begins on the east side of St. George's Church in the north. After relocating to the section along the north side of the Mercato market, turn south. It runs through the west side of the market to Chad Street, connecting the East-West Line tracks and then moving east. Pass the west side of Mesekel Square and turn south. From the downstream side, it passes through the Meshalokea Bridge, the China-Ethiopia Friendship Bridge, and finally reaches Kariti. The main roads traversed by the line are:
Fitawrari Gebeyebu St, Gyorgis St, Central African Republic St, Dej. Mekonin Demisaw St., Dej. Bekele Weya StChad St, Ras Mekonen St, Ras Biru St, Sierra Leone St, Beyene Aba Sebsib St and Debre Zeit Rd. The subbase section is approximately 10.057 km long and the elevated section is approximately 5.977 km long. km (including the 2.662 km long common track section) and the total length of the underground section is approximately 0.655 km. There are 22 stations in total. It includes 8 elevated stations (including 5 shared-track stations) and 1 underground station, the remaining stations being above ground. . (Nahum, 2019).
The maximum distance between stations is 1.972 km, the minimum distance between stations is 0.435 km, and the average distance between stations is 0.773 km. The system operates with 750 V DC tractive power and covers 41 service trains, 21 east-west lines (EW) and 20 north-south lines (NS). Trains are equipped with automatic train protection, communications, transmitters and emergency lighting. 
The operation control center and maintenance center for the project are located within the Carity Depot for the East-West Line, while the North-South Line shares the same Operation Control Center (OCC). To provide train position information, AA-LRT uses axle counters that use sensors installed on the track to provide section occupancy or seat availability information, rather than providing exact train position. increase. AA-LRT will begin commercial operation on September 20, 2015 and will be monitored by a fixed block signaling system. A signaling system that is safe, reliable,  practical, economical and has technical application experience. . (Nahum, 2019).  [image: C:\Users\moh\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\AddisAbaba_LightRail_Schematic.jpg]
[bookmark: _Toc136810708]Figure 2.9 LRT  operational direction
[bookmark: _Toc122256518][bookmark: _Toc136811437]2.3.9 AA-LRT signaling system: Reliability, Availability, Maintainability and Safety data .
This paper deals with reliability, availability, maintainability, and security modeling and performance analysis of AA-LRT signaling IATP system failures and repair data analysis using Markov models. Signal: A traffic light is a mechanical or electrical device placed along a track that conveys information to trains about the condition of the track ahead. Drivers interpret the signals and act accordingly. Signals can usually tell the driver how fast the train can go safely, or tell the driver to stop. reliability: The ability of a system or component to perform its required function under specified conditions for a specified period of time. Reliability engineering is a subfield of systems engineering. 
A. Reliability
Reliability is often measured in terms of probability of failure, frequency of failure, or availability, which is a probability derived from reliability and maintainability. Serviceability and maintenance are often an important part of reliability engineering. Reliability engineering is closely related to safety engineering because it uses common methods for analysis and may require input from each other. Reliability engineering focuses on the costs of downtime, replacement parts costs, repair equipment, labor costs, and warranty claims resulting from system downtime. 
B. Safety.
The focus of safety engineering is usually on the protection of life and nature, not on cost, so it only deals with certain dangerous failure modes of the system. Reliability engineering for complex systems requires a different and more complex system approach than reliability for simple systems. Reliability analysis has important relationships with functional analysis, requirements specification, system design, hardware design, software design, manufacturing, testing, maintenance, transportation, storage, spare parts, operational studies, human factors, technical documentation, training, etc. there is. Effective reliability engineering requires experience, deep technical skills, and knowledge of various engineering disciplines. (Nahum, 2019).  
A characteristic of design and installation, expressed as the probability that an item will be retained in or restored to a specified condition within a given period of time, when the maintenance is performed in accordance with prescribed procedures and resources. To be able to easily carry out maintenance of the functional units according to the given requirements safety: Freedom from unacceptable risk of harm. In other words, there is no risk of unacceptable damage. (Nahum, 2019).  
C. Availability
Availability: The degree to which a system, subsystem, or equipment is in a specified operable and committable state at the start of a mission, when the mission is called for at an unknown, i.e., a random time. Simply put, availability is the proportion of time a system is in a function ingcondition
D. Maintainability
Maintainability: It is the ease with which a product can be maintained in order to: isolate defects or their cause correct defects or their cause, meet new requirements make future maintenance easier, or cope with a changed environment. In some cases, maintainability involves a system of continuous improvement - learning from the past in order to improve the ability to maintain Maintainability of a system is related with duration and effort required by corrective actions, and it depends on the duration of those actions, time used in failure detection, identification and location, and time used to restore the system to its normal operation. Maintainability of a part in a system is the probability of completing system maintenance, whether by replacing or by repairing that part, in time t1, where that part fails or has to be replaced preventively systems, or improve reliability of systems based on maintenance experience. In telecommunication and several other engineering fields, the term maintainability has the following meanings: A characteristic of design and installation, expressed as the probability that an item will be retained in or restored to a specified condition within a given period of time, when the maintenance is performed in accordance with prescribed procedures and resources. The ease with which maintenance of a functional unit can be performed in accordance with prescribed requirements. Safety: is the freedom from an unacceptable risk of harm. That is, it is concerned with the non-existence of an unacceptable damage risk. . (Nahom , 2019).
[bookmark: _Toc122256519][bookmark: _Toc136811438]2.3.10 Passenger flows for train delay reduction.

Train delays are caused not only by busy train schedules, but also by station congestion. Passengers select a door based on factors such as how crowded the platform is and the structure of the departure and arrival stations. If you concentrate too much on the train door, the wait will be long. By controlling the flow of passengers on the platform, the dwell time at the station can be reduced. Passenger flow control is therefore one of the most effective solutions to the train delay problem. In this research, we will focus on the flow of people at stations and develop a system that maps complex pedestrian behavior considering station facilities. Based on this system, we describe the knowledge gained for considering measures to reduce train delays. However, in the latter half of rush hour, train travel time is the main culprit. Therefore, it appears that train delays are caused by extended dwell times and then extend to train travel times. In other words, train delays are caused by passenger factors, which in turn spill over to train operation factors. Passenger flow management, therefore, is a basic measure to curb increases in train dwell times and is one of the effective measures against train delays. Previous studies have shown that train dwell time is affected by several factors, such as door opening/closing time, passenger travel time (boarding/disembarking time), and signal repetition time. Most of these studies used passenger numbers to estimate length of stay. (Koffman 1986) considered the number of passengers on board and the method of fare collection (prepaid or paid onboard). (Lin, TM; Wilson, NHM, 1992) Also, the level of reliability (trains operated) and punctuality of scheduled train services are useful to infrastructure managers and train operators in planning, management, and marketing. Mode and route selection for customers. For rail regulators, these measures are necessary to ensure that rail operators and infrastructure managers are delivering the promised (or contracted) quality of service to their customers. 
The number of passengers, i.e. the number of passengers entering and exiting the train, is considered the main factor affecting the length of stay. The length of stay is determined by the number of passengers boarding and disembarking and speed of boarding and alighting. Mixed passenger flows tend to have longer residence times than unidirectional flows. Based on Weston's model, it takes him 35 seconds for each door to get 40 passengers in and out (one way).
Train design also affects boarding and disembarking times. The number and width of doors affect the entry and exit speed. Wider doors allow more passengers to board and disembark; increasing boarding and disembarking rates, but may take little longer and disembarking rates, 
(Abdullahman, 2017). 
[bookmark: _Toc122256520][bookmark: _Toc136811439]2.3.11 Delay Impacts of Light Rail Transit Grade Crossings.
A master's thesis by James Curtiss Cline, Jr. of Texas A&M University investigated delays caused by the 1986 LRT railroad crossing  Cline used the NETSIM computer simulation model to test four light rail crossing scenarios. A case study based on isolated intersections, adjacent intersections, a set of coordinated preferred intersections, and the Houston Corridor. In this study, the volume-to-capacity ratio (v/c) was found to be the main factor in deceleration per vehicle at isolated intersections. At intersections near adjacent intersections, intersection-to-intersection distance and v/c ratio were the main causes of delay, but traffic parallel to the LRT did not appear to have a significant effect. Location of LRT crossings within coordinated signals. 
The network does not seem to have much impact on traffic. Results from the Houston case study showed that most of the effects were localized near intersections. There seems to be no network-wide impact on latency. (Dr. Chandler Lester A. Hall, 2004). 
[bookmark: _Toc122256522][bookmark: _Toc136811440]2.3.12. Environmental Impact Statements.
As part of the environmental assessment process required by the National Environmental Policy Act of 1969 (NEPA), a study of the impacts arising from new mass transit projects must be considered and included in the Environmental Impact Statement (EIS) you submit. EIS records the major impacts on traffic that are likely attributable to the project and compares them to other project alternatives and no-construction options. These effects are usually included in the section describing the "Affected environment". It often includes the results of predictive models and elements of approved long-haul transportation plans that are expected to be in place by the time the LRT system opens. Modal split changes or railroad crossings in Chad light rail vehicles using traffic simulation models (Chandler (Dr Lester A Hoel, 2004).
[bookmark: _Toc122256523][bookmark: _Toc136811441]2.3.13 Railway Traffic Regulation for LRT Type

Traffic regulation is the control of motion or activity that produces speed, drag, and all. Traffic flow and safety for everyone involved. One LRT line can operate Time table offered (usually off-peak hours) or time slot offered (usuall peak hours) It is  no secret that these lines are unstable as train delays increase at each station, Because it will attract passengers. In addition, when the minimum distance between successive trains is reached, the signaling system may transmit delays to subsequent trains. Therefore, traffic control is necessary to prevent the track from becoming unstable. Regulatory strategies seek to compensate for train delays through a specified time margin included in both nominal platform dwell time and nominal travel time. Within a short delay, each train can use its extra time to make up for its own delays. Similarly, early departures can be compensated for by additional travel time (rolling trains) or additional dwell time on the platform. 
Therefore, regulatory measures are specific to each train. For LRT trains operating on supply and interval time tables, the main goal of regulation is to restore a complete timetable, but the regularity of interval sequencing during transitions is usually limited to avoid passenger build-up, and try to find a compromise between timetables. A clock for detecting deviation during transition. Various regulatory strategies have been proposed based on minimizing a cost function that includes the 'system' performance along the optimization range. Performance criteria are timetable-related delays and train out-of-order. The nominal set point is zero taxation, as the size of the taxation is also penalized with a cost function (Meron, 2016).
















2.4. Conceptual framework 
This is also captured in the conceptual framework which is organized relationship between the independent variables and dependent variable. The conceptual framework of the study was developed from different authors findings (kual (2014), Meaza(2015), Markus and Tanis (2010), David (2016),Divya.R and S.Ramya (2015), and others). The study was guided by conceptual framework stated below. 
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[bookmark: _Toc136810709]Figure 2.10Conceptual frame work of the study 
[bookmark: _Toc136755044][bookmark: _Toc122256549][bookmark: _Toc136811442]CHAPTER THREE
[bookmark: _Toc113702725][bookmark: _Toc122256527][bookmark: _Toc136755045][bookmark: _Toc136811443]RESEARCH DESIGN AND METHOD
3.1. [bookmark: _Toc80522751][bookmark: _Toc122256528][bookmark: _Toc136755046][bookmark: _Toc136811444]Introduction 
The purpose of this study would be to assess the challenges and prospects of light railway transport in the case of Addis Ababa, using qualitative and quantitative methods to collect and analyze data about Practice and problem light railway transport.  
Research methodology is a way to systematically solve the research problem. It may be understood as a science of studying how research is done scientifically. In it we study the various steps that are generally adopted by a researcher in studying this research problem along with the logic behind them. It is necessary for the researcher to know not only the research methods/techniques but also the methodology (jaipurc.r. Kothari, 1990 ).
[bookmark: _Toc136755047][bookmark: _Toc136811445]3.2      Description of the study Area.
Addis Ababa is the capital of both Ethiopia and Africa. It is the first urban LRT system in sub- Saharan countries. It has characterized by poor transportation system and high population growth. To explain more about stations, the layout and consecutive distance between them the two figures and the table are hereunder passenger, infrastructure,  travel cost, time scheduled , use of technology. 
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Figure 3.1 Description of the study area
As shown in figure 3,1 the East-west corridor, starts from Ayat through, CMC, Megenagna, stadium, Hayahulet and Mexico square that ends at Torhiloch , at the second route which is North to south is, starts from Kality, Saris, Gotera, stadium, Mexico square, Lideta, Autobis Tera that ends at Paisa.
Addis Ababa has ten sub-cities which are divided into three categories inner city as central business distribution, transitional and periphery. The Administrative structure of Addis Ababa is Sub city-Woreda-Sub Woreda- Village. 
Population growth, rapid urbanization, unemployment, and poverty will put further and continued challenges and pressure on the city administration to provide efficient and affordable
Basic services and housing in sufficient quantities. Further, it is a challenge to meet transportation demand.
In short, the description of study area section can be summarized as, Addis Ababa is found in both high spatial and population growth, and residents are under high poverty due to this reason,
The demand of affordable public transportation is increasing from time to time. As a result, one of the objectives of introducing LRT in Addis Ababa is to alleviate transportation problem.
[bookmark: _Toc136755048][bookmark: _Toc136811446]3.3    Research Approach and Design.
To undertake the study, combination of quantitative and qualitative approaches would be address. These approaches help to improve the quality of research since it enables to collect multiple sets of data using different research method (Johnson and Christenson, 2008). In order to undertake this research descriptive survey method was used. It helps to provide a description of current practices, trends, attitudes or opinions of a population by studying a sample of that population. Hence, it is believed that this method would help the researcher to obtain contemporary data on the practices and problems of light railway transport. Thus, the researcher would use concurrently the qualitative and quantitative research methodology. Because Qualitative research develops an understanding of the individuals and events in their natural setting, and it is an important part of contextual analysis for the purposes of penetrating beyond the facts and the figures about institutions (Nconco, 2006).At the same time, the quantitative approaches would be  employs in order to manage data from the closed questionnaires.
In this study the descriptive survey research design were employed. Because the main objective of this study was to assess the challenges of the light rail way transport in the case of Addis Ababa. The descriptive research gives a better and deeper understanding of a phenomenon which helps as a fact finding method with adequate and accurate interpretation of the findings. Both quantitative and qualitative approach was used. But qualitative data would be obtained from interviews and observation that to support quantitative data. In line with this, Best and Kahan (2003) noted that descriptive research design helps to describe and interpret the current conditions. Moreover, descriptive research design makes possible for the prediction of the future on the basis of findings on prevailing conditions, which existing conditions can be assess the existing situation .
[bookmark: _Toc136755049][bookmark: _Toc136811447]3.4   Sources of Data.
To achieve the objectives of this thesis the combination of both primary and secondary source of data were employed. Primary data were collected from Addis Ababa light rail Organization and principals. Secondary sources of data were collected from monthly reports and comment document brasher magazine of transport Authority. Or published and unpublished materials. 
[bookmark: _Toc136755050][bookmark: _Toc136811448]3.4.1    Primary Data Sources.
The primary data would be collected from total sample respondents through survey questionnaire and interview, Employee, passenger, stockholder and Addis Ababa light Authority /organization as primary sources of data.. Moreover, the selection of Addis Ababa light Authority / organization heads would have selected due to their high position in Light rail transport next to the stockholder. The researcher believed that they had sufficient understanding about the extent to which principals practicing in serving the role and duties given were assessed to them and solving the challenges they face. 
[bookmark: _Toc113702730][bookmark: _Toc122256533][bookmark: _Toc136755051][bookmark: _Toc136811449]3.4.2   Secondary Data Sources.
The secondary data were collected pertinent documents that published and unpublished works or materials, which have related to principals ‘practice and associated challenges of and prospect of light railway . Though, the data were collect from various documents like structural or  strategic plan, administration manuals, performance evaluation documents, , different training manuals, and government training policy documents. 
3.5.   Sampling design.
There are different types of sample designs based on two factors, the representation basis and the element selection technique. On the representation basis, the sample may be probability sampling or it may be non-probability sampling. Probability sampling is based on the concept of random selection, whereas non-probability sampling is ‘non-random’ sampling. On element selection basis, the sample may be either unrestricted or restricted. When each sample element is drawn individually from the population at large, then the sample so drawn is known as ‘unrestricted sample’, whereas all other forms of sampling are covered under the term ‘restricted sampling’.
Thus, sample designs are basically of two types, non-probability sampling and probability sampling. So the researcher would  be used both non-probability sampling and probability  from non-probability  Purposive sampling / judgment sampling, from Probability sampling Simple random sampling would be used. 
[bookmark: _Toc113702731][bookmark: _Toc122256534][bookmark: _Toc136755052][bookmark: _Toc136811450]3.5. 1 Target Population
Target population of this study were Addis Ababa light railway transport office Employees, according the researcher  information obtained from interview  above 1600 employee’s works permanently   in LRT office   passengers and. More specifically, Employees and passengers principals would be the target population of this study. Light railway routs are located in different direction and selected using purposive sampling method. This technique would be use because it gave the researcher to obtain passengers with more serious problems related to the title of the study. 
[bookmark: _Toc111978526][bookmark: _Toc113702732][bookmark: _Toc122256535][bookmark: _Toc136755053][bookmark: _Toc136811451]3.5.2   Sample size and sampling techniques
[bookmark: _Toc113702733][bookmark: _Toc122256536][bookmark: _Toc136755054][bookmark: _Toc136811452]3.5.2.1   Sampling Techniques.
This sub-section in detail describes the sampling techniques that were used to select the sample of the study. With respective of three categories all principals used in this proposal. This is because it gave the researcher a chance to get more relevant and resourceful individuals. And the employees and passengers sample size were put under sample size as follow
[bookmark: _Toc113702734][bookmark: _Toc122256537][bookmark: _Toc136755055][bookmark: _Toc136811453]3.5.2.2   Sample Size

Sample sizes were   actually the total number of units which are to be selected for the analysis in the research study. To make the study manageable and because of resource constraint, the study was not able to undertake census survey instead would have used sample survey. In order to determine sample size; the researcher were used formula for calculating the required sample size.
Sample size determination for infinite population would be employed as follows. Since no survey has been actually administered yet, the safe decision is to use 0.5 this is the most forgiving number and ensures that your sample will be large enough. (Smith) the formula to calculate the sample size is as follows;
Necessary Sample Size = (Z-score) ² * Std Dev*(1-StdDev) / (margin of error) ²(Smith)
Confidence Level = 95% (the Z-values is 1.96)
SD= 0.5
Q= 1-sd=0.5
Scott M. Smith in his Book of “Determining Sample Size” which is world‟s leading enterprise survey technology provide have stated that “If you find your sample size is too large to handle, try slightly decreasing your confidence level or increasing your margin of error this would increase the chance for error in your sampling”. Given that the population is homogenous it doesn‟t  affect the quality of the research so the researcher increased the margin of error from 5%
to 10%.
Sample size = (Z-score) ² * StdDev*(1-StdDev) / (margin of error) ².
Sample size = ((1.96)2X 0.5 X (0.5)) ∕ (0.10)2
Sample size = (3.8416 X 0.25) ∕ 0.01
Sample size = (0.9604 ∕ 0.01)
Sample size =96.04 ≈ 97
97 respondents were required .The sampling procedure is summarizing using the table below
[bookmark: _Toc136506966][bookmark: _Toc136810717]Table  3. 1 sample size
	
	
	Types of respondents 
	

	
	
	Population 
	Distribution
	 

	No
	Name of selected 
respondent  Area
	
 passenger 
	employees 
	Sample frame
	
 passenger 
	employees 
	%
	Total 
sample size 

	1
	Akaki kality  station
	30
	10
	40
	23
	10
	82%
	33

	2
	Hayat station 
	30
	10
	40
	23
	10
	82%
	33

	3
	Torhiloch station 
	30
	10
	40
	23
	11
	82%
	34

	 
	Total 
	90
	30
	120
	69
	28
	 
	97


Source: Own Survey, 2023
[bookmark: _Toc122256538][bookmark: _Toc136755056][bookmark: _Toc136811454]3.7.   Data Collection Methods and Instruments.
The data collection methods was used, questionnaires, interview, document analysis and observation.
[bookmark: _Toc113702736][bookmark: _Toc122256539][bookmark: _Toc136755057][bookmark: _Toc136811455]3.7.1   Questionnaire.
Both open and closed ended questionnaire items were used in this study. Open ended questions prepared to allow participants to respond by writing their answers in their own words about them general perceptions, understanding and views toward the challenges and prospect   in there are or station used . Each of these tools would be distributed for employee and. transport users /passengers , Even the closed ended questionnaire constructed in the form of five point  that present items in a continuum that covers the whole range of possible responses allowing respondents to choose the answer that fit their opinions. The questionnaire were have comprised of items using a 5 point likert scale  to measure the extent to which roles on the LRT station in E-Wand N-S direction.    
[bookmark: _Toc113702737][bookmark: _Toc122256540][bookmark: _Toc136755058][bookmark: _Toc136811456]3.7.2.   Interview.
 Ten structured   and semi-structured interview for transport users. The  interview were one to one especially principals. The interview was facilitated for transport users or passengers, LRT office department heads and the researcher. More session one up to two half hours taken. All interview face-to-face and communicated each used interviewer. So that more extended data were obtained. The researcher would be use interview guided approach by specifying issues related to the questionnaire in order to triangulate and realized the issue studied. That means the researcher were use the same or similar questions used in open and closed ended questions. Because   interview would be used to obtain rich data which would have great help for secured with a questionnaire.
The interview method of collecting data involves presentation of oral-verbal stimuli and reply in terms of oral-verbal responses. This method can be use through personal interviews and, if possible, through telephone interviews. The method of collecting information through personal interviews is usually carried out in a structured way. As such we call the interviews as structured interviews. Such interviews involve the use of a set of predetermined questions and of highly standardized techniques of recording C.R.Kothari, (2004). To gather information, the researcher prepared Sami structured interview for   leaders those has been select using purposive techniques.
[bookmark: _Toc136755059][bookmark: _Toc136811457]3.7.3 Observation.
Observation would be employed by researcher to collect primary data for this study. This method is effectively implemented through visiting the study areas by designing observation checklist which helped to answers the basic questions of the study and to help triangulate the gathered information by other means- questionnaires and interviews.  
[bookmark: _Toc58720898][bookmark: _Toc113702739][bookmark: _Toc122256542][bookmark: _Toc136755060][bookmark: _Toc136811458]3.7.4   Document Analysis.
Documents would be used to collected data from record office and different sources, such as, documents in the hands of LRT department office, or Addis Ababa transport office  , which intended to fulfill the desired triangulation.  
[bookmark: _Toc111978535][bookmark: _Toc113702740][bookmark: _Toc122256543][bookmark: _Toc136755061][bookmark: _Toc136811459]3.8.   Data Collection Procedures.
A series of data gathering procedures would be employed in this study. Initially, the questionnaire prepared in English language was translated to local language. Then pilot test would be made on randomly selected respondents from Employees and passengers. Based on the comments given by these respondents, necessary correction was made and duplication of the questionnaire would be done considering the sample sizes of each group of the respondents
Moreover, the interview session would be administered with the sample interviewees by the researcher on face-to-face bases and one-to-one bases by the researcher. This would be enabling the researcher to focuses on some specific issues to be raised for different interviewee’s separately during the interview session. The questions were raised for the interviewees in Amharic language to reduce communication barriers and to obtain more clarified information regarding the subjects of the study. 
Moreover, the collection of data from secondary sources using checklist/Format developed for such purpose was made by the researcher with the assistance of one responsible person from each schools understudy.
3.9 Reliability and Validity Analysis
 3.9.1 Reliability
The key ideas in quantitative analysis are reliability and validity in order to improve the caliber and consistency of the study findings. The consistency or dependability of a metric is referred to as reliability (Anol Bhattacherjee, 2012). Measures of the same construct are meant by that. Shows the same outcome repeatedly, given that the underlying phenomenon is constant. Cronbach's Alpha values between 0 and 1 were used to examine the reliability of the study's measurements; the higher number, the more reliable the measures are (Uma Sekaran, 2003). 92 questions were used in this survey, with four dimensions and sub-items pertaining to challenges and prospect of LRT. The statistics for Cronbach's Alpha were calculated using SPSS and are displayed in table 4.4 below.
[bookmark: _Toc136810718]Table 3. 2 Cronbach’s Alpha of Reliability
 
	No
	 
	Cronbach's
 Alpha
	No of 
Items

	1
	Management condition
	0.91
	6

	2
	Maintenance and stock characteristics 
	0.91
	7

	3
	challenges of LRT
	0.577
	7

	4
	Prospect of LRT
	0.193
	10

	 
	Total
	 
	30


Source: Own Survey, 2023
[bookmark: _Toc93060920][bookmark: _Toc111978534][bookmark: _Toc113702743][bookmark: _Toc122256546][bookmark: _Toc127153270][bookmark: _Toc136811460]3.9.2. Validity
Trochim (2006) defines validity as a result of the degree to that a check lives what it's purported to measure. Its miles uncommon, if nearly unfeasible, that questioner tool be 100% valid, therefore validity is usually measured in tears. As a fashion, validation includes assembling and analyzing facts to assess the accuracy of an instrument. To verify validity, the questionnaire would be confirmed by the supervisor. The validating tests would be on right construction of form and therefore the contents of the questions.  
3.10   Methods of Data Analysis and Interpretation.

Data analysis involves data organizing, managing and preparing the data for analysis and conducting various analyses. In analyzing the data, tools which are relevant and appropriate to the nature of the data, would be employee to test the findings in relation to the basic questions of the study. Raw data obtain by questionnaire would be structured, systematically organize, and analyze. In order to be able to select the appropriate method of analysis, the level of measurement must be understood. In this research, ordinal scales were used.
 ordinal scale is a ranking or a rating data that normally uses integers in ascending or descending order Based on this scale, the researcher has the following Rating scale for.(5)StronglyAgree,(4)Agree,(3)Neutral,(2)Disagreeand(1)stronglydisagree. The data will be organized, analyzed and expressed using descriptive and inferential statistics(t test,correlation,regressionandRelativeImportanceIndexTechnique(RII)) To asses LRT challenges and prospect. It is also unquestionable that after analysis, interpretation and presentation are carried out in order to give recommendation 
After data collected from diverse sources, the researcher would be employee descriptive statistics is used to summarize data by using Statistical Package for the Social Sciences(SPSS)software.
Statistics including mean, frequency and standard deviation also were used to analyze the data among the different groups and interpretive analysis in comparing the literature and responses of respondents and the results were analyzing using tables, and percentages. After analyzing and interpreting the data the researcher was summarizing the findings of the study to be followed by the overall conclusion and recommendations. 

3.10.1.   Quantitative Data Analysis.
To make the computation precise, dependable and time saving, the raw data obtain through questionnaires were organized using the latest version of the Statistical Package for Social Science (SPSS V.26). Descriptive statistics (frequency, median and percentage) were to compared statistical significance of the response difference among different sample groups. In addition, mixture of interval and ordinal scales were utilized due to the relative power and importance the ordinal scale has over interval scales.
3.10.2.   Qualitative Data Analysis.
Qualitative data gather through semi-structured interviews and from different document were transcribed, classify, and categorize. The categorize data were enrolled under thematic areas and were present in a narrative form. to further enrich the information collect, the qualitative.
[bookmark: _Toc129170988][bookmark: _Toc136755065][bookmark: _Toc136811461]3.10.3   Descriptive statistics.
Descriptive statistics describe the phenomena of interest (Sekaran, 2003) and is used to analyze data for classifying and summarizing numerical data. It includes the analysis of data using frequencies, of dependent and independent variables and measures of central tendency and variability and to obtain a feel for the data (Sekaran, 2003). Descriptive statistics is used to summarize data by using Statistical Package for the Social Sciences (SPSS)software. Statistics including mean, frequency and standard Deviation also are used to analyze the data among the different groups. The mean and standard deviation is used to describe the data obtained from the independent variables and the dependent variable. The results of the general information are based on the frequencies and percentages obtained from the sample respondents’ characteristics.
[bookmark: _Toc129170989][bookmark: _Toc136755066][bookmark: _Toc136811462]3.10.4. Inferential statistics
Inferential statistics allow the researcher to present the data obtained in research in statistical format to facilitate the identification of important patterns and to make data analysis more meaningful. According to Sekaran (2003), inferential statistics is employed when generalizations from a sample to population are made. 
The statistical methods used in this research include the regression analyses. And correlation       For inferential statistics:t-test, Correlation, and  Multiple linear regression method were used to present the data obtained in statistical format, to facilitate the identification of important patterns, and to make data analysis more meaningful
[bookmark: _Toc129170990][bookmark: _Toc136755067][bookmark: _Toc136811463]3.10.5. Regression analyses
Regression is a statistical technique that is used for studying the relationship between the dependent variable and independent variable (s). It provides a method to predict the changes in the dependent variable in response to changes in either a single or more than one independent variable. Hence, it allows the researcher to determine the relative importance of each predictor as well as to ascertain the contribution of the independent variables (Sekaran, 2003).
[bookmark: _Toc111978537][bookmark: _Toc113702745][bookmark: _Toc122256548][bookmark: _Toc136755068][bookmark: _Toc136811464]3.11.   Ethical Consideration.	
During data collection process, in order to get permission to collect data required for the study, the researcher was   primarily, establish official relationship with concerned bodies of the Addis Ababa LRT office understudy. This was done by providing official letter written from the Kotebe University to them. Then, selection of the sample respondents and conducting orientation programs for respondents on the purpose of the study and how to fill the questionnaires would be carried-out at respective sample schools. Following the orientations, the set of questionnaire would be distributed to the respondents and their responses were collected from them. The distribution of the questionnaire for all sample respondents and the collection of the questionnaire from them was carried-out by the researcher himself.
In every discipline it is considered unethical to collect information without the knowledge of participants, and their expressed willingness and informed consent. Seeking informed consent is probably the most common method in medical and social research. Therefore, before the study, ethical clearance was secured from the Kotebe educational University and permission was obtained from Addis Ababa City LRT office city Participation in the study was voluntary and based on the ability of each employee of the office to give verbal informed consent. Participants ‘ was guarantee confidentiality of the information they are giving and have the right to refuse participation or quit participation at any time during their involvement in the study
However; when addressing such ethical Consideration it is important to coincide with the government rules and regulation (i.e. in which, as far as possible taken in to account) to consider during this research process in addressing the following requirement to adhere:
· Avoid from plagiarism.
· Time management should be regulated with schedule,
· After and before respecting the respondent and stakeholder 
· Ensuring the respondent accordingly 
· Aware  the respondent the researcher should not business purpose 
· The researcher should be fair and responsible during interview and collecting 




















[bookmark: _Toc136755069][bookmark: _Toc122256551][bookmark: _Toc136811465]CHAPTER FOUR
[bookmark: _Toc136755070][bookmark: _Toc136811466]4.  DATA ANALYSIS AND INTERPRETATION 
This chapter presents analysis of the results obtained from descriptive statistics scores based on the research objectives. The background of LRT and its challenges are also discussed shortly. Discussions on the reliability and validity of the data collection process, descriptive analysis of the respondents’ data on each dimension of challenges and prospect - reasons of challenges of for LRT and its effects are examined in detail. 
[bookmark: _Toc136755071][bookmark: _Toc136811467]4.1   Data collection process and   Response Rate of the Respondents
To increase the representativeness of the sample and the generalizability of the results, 97 questionnaires were given out to Addis Ababa LRT passengers and employees in managerial and professional roles working in a chosen area who have direct and better exposure to the challenges and opportunities faced by LRT A.A. 92 of the 97 surveys that were delivered received a 95% response rate. Based on the research purpose and conceptual framework, questions on general personnel profiles, obstacles, and prospect admiration condition and maintenance state are also included. The profile of each employee and passenger includes information about their gender, age, and education, 
4.2 Demographic Characteristics of Respondents
To find out general profile of the respondent, the respondents were asked their, age, gender, educational qualification; years of service at LRT of AA The results obtained from the structured questionnaires are presented on the table 4.1 below







[bookmark: _Toc136810670]Table 4. 1Demographic Characteristic.
	Description 
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Age
	20-25
	38
	41.3
	41.3
	41.3

	 
	26-30
	30
	32.6
	32.6
	73.9

	 
	31-35
	12
	13
	13
	87

	 
	36-40
	12
	13
	13
	100

	Sex
	Male
	59
	64.1
	64.1
	64.1

	 
	Female
	33
	35.9
	35.9
	100

	Education qualification
	Certificate
	17
	18
	18
	18

	 
	Diploma
	48
	52
	52
	71

	 
	BA/Bsc
	21
	23
	23
	93

	 
	Ma/Msc
	6
	7
	7
	100

	Year  of
experience  
	0-10
	59
	64.1
	64.1
	64.1

	 
	11-20
	12
	13.0
	13.0
	77.2

	 
	21-30
	8
	8.7
	8.7
	85.9

	 
	above 30
	13
	14.1
	14.1
	100.0


Source Own Survey, 2023
From the 92 respondents 59(64.2%) were male and 33(35.9%) of the respondents were female., 38 (41.3%) of the respondents are between 20 to 25 years old  ,30(32%)  between  26 to 30 years old. , 12(13%) between 31 to 35 years. And 12(13%) between  36 to 40 years. Regarding educational level, more than half of the respondents 48 (52%) are diploma holders, 21(23%) are first degree holder, 6(7%) post graduates and 17(18%) certificate holders, the respondents are 0 to10 years working experience. 59(64%) of respondents passengers as well as employee served in different place     from 11 to 20 years. Also 12(13%) of respondents served in different place , 21 to 30 years. the 8(8%) above 30 years .and  the remaining of  respondents 13(14.1% ) served in different place
[bookmark: _Toc136755073][bookmark: _Toc136811468]4.3 Descriptive Analysis on challenges and prospect of LRT 
In order to understand what are the challenges and prospect LRT in A.A, employees and passenger   were asked to give their level of agreement to the statements with regard to the four dimensions. Employees and passenger rating in five points of Likert scale are then analyzed with descriptive statistics of mean and standard deviation. A 5-point Likert scale was used to rate the various indicators whereby 1 point was accorded to „Strongly disagree., 2 point as „Disagree., 3-point as Neutral., 4-point as „Agree., and 5-point as „Strongly Agree.. The analysis results are presented in subsequent tables each deals with on challenges and prospect of LRT in A.A.
According to Zaidation and Bagheri (2009), the mean score below 3.39 is considered as low, the mean score from 3.40 up to 3.79 is considered as moderate and mean score above 3.8 is considered as high. In this  section, frequency distribution and the percentage of respondents for each dimensions of Challenges and prospect of LRT in A.A using the Management condition , Maintenance and stoke or spear part condition, challenges of LRT and Prospect of LRT under the employee’s and passengers  point of view..
4.4 Management condition of LRT 
This section discusses about the Management condition LRT of A.A This dimension is evaluated with respect to Sixe questions the result of the analysis is depicted under table 4.2 below











[bookmark: _Toc136810671]Table 4. 2Descriptive Statistics of the respondent Management condition LRT
	
	
	
	
	
	
	
	
	
	

	 
	

	NO
	Description  
	N
	SDA%
	DA%
	N%
	A%
	SA%
	Mean
	Std
. Deviation

	1.1
	Addis Ababa Light Rail Road Transport Organization has a proper management strategy
	92
	7.6
	28.3
	7.6
	51.1
	5.4
	3.18
	1.13

	1.2
	Does the light train provide continuous training for human resource development to improve knowledge
	92
	6.5
	34.8
	7.6
	43.5
	7.6 
	3.1
	1.16

	1.3
	Rail transport operations, management and maintenance systems; Are they guided in a good way?
	92
	21.7 
	38.0 
	4.3 
	33.7 
	2.2 
	2.56
	1.22

	1.4
	The company is working to improve and develop management systems through skills and knowledge
	92
	6.5 
	34.8 
	7.6 
	40.2 
	10.9 
	3.14
	1.2

	1.5
	The organization organizes training to encourage independent and motivated competent professionals or groups
	92
	26.1 
	27.2 
	16.3 
	28.3 
	2.2 
	2.53
	1.21

	1.6
	They believe light rail transport in Addis Ababa is better for professionals; for passers-by and administrative costs in terms of income
	92
	41.3 
	23.9 
	10.9 
	12.0 
	12.0 
	2.29
	1.41

	 
	Valid N (listwise)
	92
	 
	 
	 
	 
	 
	 
	 

	 
	Average %
	 
	 18.28
	 31.16
	 9.05
	 34.8
	 6.71
	 2.96
	1.22


Source Own Survey, 2023
As can be seen from table 4.2, the respondents the researcher worked with have more or less positive attitude about Addis Ababa Light Rail Road Transport as regards to management strategy Addis Ababa Light Rail Road Transport Organization, providing continuous training for human resource development to improve knowledge, and as regards to exerting effort to improve and develop management systems through skills and knowledge. On the other hand, the respondents have more or less negative attitude regarding the way management and maintenance systems rail transport operations is guided, organizing training to encourage independent and motivated competent professionals or groups  of the organization  and in terms of  safety for professionals, for passengers and in terms of  administrative costs. 
One of the challenges of LRT with Sixe statements scored mean ranges from the smallest 2.29 (They believe light rail transport in Addis Ababa is better for professionals; for passers-by and administrative costs in terms of income) to the largest 3.18 (Addis Ababa Light Rail Road Transport Organization has a proper management strategy) The management condition with respect to challenges is found to be a common practice with a mean score, M=2.96 which is a low agreement.
From 92 questioners were 6.71% strongly agree and 34.8% agree, from the total respondent  41.51%,were agree on management condition well strategies and giving for employees continuous training and upgrading employees knowledge’s and also lead the organization in well manner. But the vast majority of the respondent were 49.5 % are disagree with management condition were not in good manner to lead, because of insufficient  of training and upgrading employees knowledge’s and providing necessary material and equipment, it indicted  lack of  management condition LRT of A..A on the listed six items the above table.
In general, the administration condition, which is an aggregate of its in different dimensions, it is  then evaluated to how to  affect  in to the level M=2.96 and this result shows that the management condition affected to LRT deliver service and it challenge for providing better transport service regarding employee upgrading their knowledge and giving training within a time ,creating good  working environment  because of this low practicing management   in the  organizational were happened.  as suggested by Zaidation and Bagheri (2009).The standard deviation of management condition  measurement is 1.2 which is low as depicted above on table 4.2 this shows most of individual responses are close to the average /mean.
4.5 Maintenance and stocks spar part condition of the LRT.
This section discusses about the maintenance and stock LRT in A.A This dimension is evaluated with respect to seven questions the result of the analysis is depicted computed and displayed under table 4.3 below.
[bookmark: _Toc136810672]Table 4. 3Descriptive Statistics of Maintenance and stock condition of LRT
	 
	

	NO
	 Description
	N
	SDA%
	DA%
	N%
	A%
	SA%
	Mean
	Std. Deviation

	2.1
	In Addis Ababa, light rail transport private partners engage in the transport sector's  actors in railway operations, maintenance  and equipment maintenance
	92
	23.9
	24
	6.5
	402
	5.4 
	2.79
	1.33

	2.2
	In Addis Ababa, light transportation is used for service; maintenance and maintenance facilities; tools; renewal and modernization according to equipment testing; the organization offers goals
	92
	12 
	42
	13
	22.8
	9.8
	2.76
	1.21

	2.3
	Light rail general maintenance and exchange plan saves time; it will carry out maintenance work according to their plans
	92
	12
	53
	8.7
	14.1
	12
	2.6
	1.22

	2.4
	The need for a separate task by counting the tools used and unused every six months  The general purpose of the test is to determine the overall performance of the variables;
	92
	25
	29
	9.8
	30.4
	5.4
	2.61
	1.29

	2.5
	The use of a more efficient system of rail systems;  The increase in the rail service period has been planned for week and monthly and yearly plans have been made
	92
	25 
	20
	7.6
	42.4
	5.4
	2.83
	1.35

	2.6
	Addis Ababa's light rail exchange reserves are planned while properly scanning to solve the problem of switching and providing better service
	92
	12
	42
	5.4 
	31.5
	8.7
	2.82
	1.24

	2.7
	Addis Ababa's light rail interchange costs in view of the highest amount of revenue
	92
	14.1
	47
	9.8
	20.7
	8.7
	2.63
	1.21

	 
	Valid N (listwise)
	92
	 
	 
	 
	 
	 
	 
	 

	
	Averse%
	 
	 17.7
	 36.8
	 8.6
	 28.8
	 7.2
	2.7
	1.2


Source Own Survey, 2023
As can be seen from table 4.3, the respondents the researcher worked with have more or less positive attitude regarding light transportation is used for service; maintenance and maintenance facilities; tools; regarding renewal and modernization according to equipment testing, the use of a more efficient system of rail systems increase, developing weekly, monthly and yearly plans to increase in the rail service period, properly scanning to solve the problem of switching and providing better service as well in terms of light rail interchange costs in view of the highest amount of revenue. On the other hand, the respondents have more or less negative attitude regarding the extent to which general maintenance and exchange plan saves time; having a separate task by counting the tools used and unused every time, the extent to which light rail transport organization let private partners engage in the transport sector's actors in railway operations, maintenance and equipment maintenance.
One of the challenges of LRT with seven statements scored mean ranges from the smallest 2.60 (Light rail general maintenance and exchange plan saves time; it will carry out maintenance work according to their plans) to the largest 2.83 (The use of a more efficient system of rail systems;  The increase in the rail service period has been planned for week and monthly and yearly plans have been made) The maintenance and stock condition  with respect to challenges is found to be a common practice with a mean score, M=2.72 which is practiced or used  a low agreement. Or ranges.
From 92 questioners were 7.28 % strongly agree and 28.87% agree, from the total respondent  36.15 %, respondent were agree on maintenance and maintenance scheduling  providing necessary material for spar part  for making better service deliver on the company , making comfortable and accessible for user  and used maintenance time frame such as daily, weekly, monthly and semi -annual and annual  Howe ever the vast majority of the respondent were 54.51% are disagree with maintenance and providing necessary spar part material for  repairing   purpose were not provided and the availability of material used for maintenance were not adequate it indicted  that  maintenance and stocks of material were not supply adequately for repairing  as shows table 4.3 listed  seven  items the above 
In general, the maintenance condition, which is an aggregate of its in different dimensions, it is  then evaluated to how to  practiced maintenance and stock level M=2.72 and this result indicates that the maintenance and stock affected to LRT deliver service and it challenge for providing better transport service regarding employee upgrading their deliver service  for user  because of this low practicing maintenance and storing spar part material for repairing the train. in the  organization. as suggested by Zaidation and Bagheri (2009).The standard deviation of maintenance and stock characteristics  measurement is 1.26 which is low as depicted above on table 4.3 this shows most of individual responses are close to the average /mean.
4.6 Challenges of LRT 
This section discusses about the Challenges of LRT in A.A this dimension is evaluated with respect to seven questions the result of the analysis is depicted computed and displayed under table 4.4 below.
[bookmark: _Toc136810673]Table 4. 4Descriptive Statistics of the on Challenges of LRT
	 
	

	NO
	Description
	N
	SDA%
	DA%
	N%
	A%
	SA%
	Mean
	Std. Deviation

	3.1
	The train service provides a safe and reliable service for passengers
	92
	13.0 
	37.0 
	4.3
	23.9 
	21.7 
	3.04
	1.4

	3.2
	Addis Ababa's light rail transport is a well-built and safe institution
	92
	10.9 
	44.6 
	10.9 
	28.32 
	5.4 
	2.7
	1.1

	3.3
	Addis Ababa's light rail transport provides fast and regular service
	92
	9.8 
	44.6 
	 
	35.9 
	9.8 
	2.9
	1.2

	3.4
	Addis Ababa's light rail transport provides good service with other transport
	92
	12 
	38.0 
	2.2 
	37.0 
	10.9 
	2.9
	1.2

	3.5
	Addis Ababa light rail transport    the challenges of technology; Add
	92
	12 
	41.3 
	13.0 
	7.6 
	26.1 
	2.9
	1.4

	3.6
	With the technology contributing to better services to passengers, the rail transport industry has worked its way into the modernization
	92
	15.2 
	35.9 
	6.5 
	30.4 
	12.0 
	2.8
	1.3

	3.7
	The distance of train terminals and stations related to the cultivation, modernity, and the distance of terminal facilities affects the user
	92
	5.4 
	50.0 
	3.3 
	29.3 
	12.0 
	2.9
	1.2

	 
	Average %
	 
	 11.1
	 41.6
	 5.7
	 27.4
	 14.0
	 2.9
	1.3


Source: Own Survey, 2023
As can be seen from table 4.4, the respondents the researcher worked with have more or less positive attitude regarding safe and reliable service LRT provides to passengers. Otherwise, the respondents have no positive evaluation of the way LRT is built and safety of LRT service, contribution of LRT technology to provide better services to passengers, the contribution of rail transport industry to modernization as well as the distance of train terminals and stations (long inter-terminals and stations distance) which affects the use of the service.
One of the challenges of LRT with seven statements scored mean ranges from the smallest 2.72 (Addis Ababa's light rail transport is a well-built and safe institution) to the largest 3.04  .(The train service provides a safe and reliable service for passengers) challenges of LRT  with a mean score, M=2.91 which is practiced or used  a low agreement. Or ranges in the company 
Regarding  respondent  from total of respondent  were 41.48%, respondent were agree on their no challenge for LRT of A.A  because of LRT of A.A well-built ,comfortable for passenger, safe for passenger in other hand infrastructure of LRT built in good manner, distance from one terminal were near or accessibility for passengers and using technology on LRT contribute for passenger better service delivery of transport .Howe ever the vast majority of the respondent were 52.8% are disagree with the above statement because LRT of A.A . the reason  were  not agree  regular service, safety  and comfortably for passenger inadequate , due to interruption of  power LRT of A.A, , and also ticketing system are not used technology and distance of one terminal far from the others ,crossing of pedestrian and car are not accessibility  for user.  it indicted  lack of  service deliver on the challenges of LRT in A.A seven  items in the above table 
In general, the challenges of LRT, which is an aggregate of its in different dimensions, it is  then evaluated to how to  affect the level M=2.91 and this result indicates that different challenges happen during transport serve period  which are not  safe for passenger and  are not provided regular service, interpreted by power interruption.  as suggested by Zaidation and Bagheri (2009).The standard deviation of challenges   measurement is 1.29 which is low as depicted above on table 4.4 this shows most of individual responses are close to the average /mean.
4.7 prospect of LRT. 
This section discusses about the Prospect of LRT L in A.A this dimension is evaluated with respect to ten questions the result of the analysis is depicted computed and displayed under table 4.5 below 
[bookmark: _Toc136810674]Table 4. 5Descriptive Statistics of Prospect of LRT
	No
	Description
	N
	SDA%
	DA%
	N%
	A%
	SA%
	Mean
	Std. Deviation

	4.1
	The cost of a trip is fair from other 
means of transportation.
	92
	3.3
	12.0 
	3.3
	32.6 
	48.9
	4.1
	1.1

	4.2
	A light rail train from other forms of transportation  The journey takes an average of 30-40 minutes.
	92
	6.5 
	14.1 
	8.7 
	27.2 
	43.5
	3.8
	1.2

	4.3
	The simplest form of transportation contributes to reducing environmental pollution in the city.
	92
	5.4 
	4.3 
	2.2 
	39.1 
	48.9 
	4.2
	1

	4.4
	Addis Ababa's light rail transport has created a beautiful shape for the city
	92
	8.7 
	4.3 
	17.4 
	29.3 
	40.2 
	3.8
	1.2

	4.5
	Addis Ababa's light rail transport has been able to create compact corridor settlement opportunities
	92
	1.1 
	6.5 
	20.7 
	42.4 
	29.3 
	3.9
	0.9

	4.6
	Addis Ababa's light rail transport has created a branding box or symbol for the city
	92
	4.3 
	17.4 
	12.0 
	40.2 
	26.1 
	3.6
	1.1

	4.7
	Addis Ababa's light rail transport is heavily in the city's sights for both residents and visitors
	92
	1.1 
	4.3 
	18.5 
	30.4 
	45.7 
	4.1
	0.94

	4.8
	Addis Ababa's light rail transport has increased the choice of transport and conditions
	92
	2.2 
	3.3 
	2.2 
	44.6 
	47.8 
	4.3
	0.8

	4.9
	The traffic congestion in the city has been reduced by a light rail
	92
	5.4 
	10.9 
	7.6 
	35.9 
	40.2 
	3.9
	1.1

	4.1
	Addis Ababa's light rail launch adds to the city's convenience prices
	92
	5.4 
	14.1 
	6.5 
	30.4 
	43.5 
	3.9
	1.2

	 
	Valid N (listwise)
	92
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 5.3
	 9.1
	 9.9
	 35.2
	 41.4
	 3.9
	1.1


Source: Own Survey, 2023
As can be seen from table 4.5, the respondents the researcher worked with have a positive evaluation of the prospect of LRT in Addis Ababa.  Particularly the respondents positively evaluated the cost of a trip which is fair from other means of transportation and hence the service continue to attracts more users, in terms of short ravel time (on average of 30-40 minutes),  environment- friendly nature of the  LRT ( by reducing environmental pollution in the city in the years to come), creating a beautiful plan for the city, creating opportunity to create compact corridor settlements, as well as serving as  the tourist sites for both residents and visitors
.One of the prospect LRT in the city with ten statements scored mean ranges from the smallest 3.66 (Addis Ababa's light rail transport has created a branding box or symbol for the city ) to the largest 4.32 (Addis Ababa's light rail transport has increased the choice of transport and conditions). With a mean score, M=3.99 which is a higher agreement. Prospect LRT built in the city many benefit   , which is an aggregate of its evaluated to have been prospect  to the level M=3.99 and this result shows that LRT of A.A has higher according to the frame work suggested by Zaidation and Bagheri (2009). The standard deviation of prospect is 1.11 which is low as depicted above on table 4.8, this shows most of individual responses are close to the average /mean.
According to the respondent  the vast major over 76.65 % the respond were strongly agree and  agree, LRT built  in the city it own prospect which are reducing congestion on the city ,increasing an alternative option of transport for users,  it visible for residence and visitors, it creating branding for city and creating beautiful  shape , reducing environmental pollution  ,cost and journey takes 30 to 40 mints for one trips and cost were fair  it indicted that the LRT were prospect for the residency in Addis Ababa   in the ten items listed in the above table.
4.8  Pearson Correlation Analysis
 This study implements correlation analysis, which investigates the strength of the relationships between the studied variables. Pearson correlation analysis was used to provide evidence of convergent validity. Pearson correlation coefficients reveal magnitude and direction of relationships (either positive or negative) and the intensity of the relationship (-1.0 + 1.0). Correlations are perhaps the most basic and most useful measure of association between two or more variables (Marczyk, Dematteo & Festinger, 2005).
Pearson correlation is +1 in the case of a perfect increasing (positive) linear relationship (correlation), -1 and 1 in all other case indicating the degree of linear dependency between variable. To determine the relationship between the four challenges and prospect  of LRT using different measures  in different dimensions, Pearson correlation was computed. Table 4.9 the correlation analysis matrix, presents the results of Pearson correlation on the Accordingly, from the above correlation analysis table 4.6 result, noted that there is significant positive relationship between LRT challenge and prospect .
[bookmark: _Toc136810675]Table 4. 6correlation analysis matrix
	Correlations

	 
	 
	LRT Management
t condition
	 LRT of Maintenance and stock Character
	LRT challenges
	LRT prospect

	LRT Management
 condition
	Pearson Correlation
	1.00
	0.06
	0.03
	-0.07

	
	Sig. (2-tailed)
	 
	0.56
	0.79
	0.49

	
	N
	92.00
	92.00
	91.00
	92.00

	 LRT of Maintenance and stock Character
	Pearson Correlation
	0.06
	1.00
	-0.10
	-0.02

	
	Sig. (2-tailed)
	0.56
	 
	0.36
	0.83

	
	N
	92.00
	92.00
	91.00
	92.00

	LRT challenges
	Pearson Correlation
	0.03
	-0.10
	1.00
	.238*

	
	Sig. (2-tailed)
	0.79
	0.36
	 
	0.02

	
	N
	91.00
	91.00
	91.00
	91.00

	LRT prospect
	Pearson Correlation
	-0.07
	-0.02
	.238*
	1.00

	
	Sig. (2-tailed)
	0.49
	0.83
	0.02
	 

	
	N
	92.00
	92.00
	91.00
	92.00

	*. Correlation is significant at the 0.05 level (2-tailed).
	 
	 
	 
	 
	 


Source: Own Survey, 2023
Accordingly, from the above correlation analysis table 4.6 result, noted that there is significant positive relationship between LRT challenge and prospect and the identified challenges and prospect (management condition   maintenance and stock, challenges and prospect of LRT,). The management condition is strong relationships with indicated by r=0.56, followed by the LRT challenges with r=0.79 and 0.49 respectively. These strong positive relationships indicate that the performance has increased due to the adequate level practice of LRT of a t A.A. 
In General; management condition had strong positive and significance correlation with maintenance and stock than the other challenges of LRT had strong and positive correlation to the management condition. On the same side prospect   also has strong positive correlation to management condition. However, LRT challenge of A.A was relatively less strong positive correlation to the LRT management condition. Over all challenges LRT management condition, maintenance, challenges and prospect, had significant positive correlation to challenges and prospect of AA LRT. This implies when there is an increase on those challenges or when challenges on LRT strong the problems of LRT or challenges will increase significantly..
4.9 Multiple Regression Analysis 
The most popular and commonly used method for examining the association between a single continuous dependent variable and several continuous categorical independent variables is multiple regression (George et al., 2003). Multiple regression analysis was used in this study to look at the link between challenges and prospect and the aspects of organization. The proportion of a dependent variable that can be described by the independent variables is measured by the coefficient of regression, which is denoted by R2. The outcomes of the analysis using multiple regressions are shown in the following table. The squared multiple correlation coefficients (R2) in this instance indicates how much variance in the dependent variable is explained by the model presented below.



[bookmark: _Toc136810676]Table 4. 7Model Summary of Regression Analysis
	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.591a
	0.349
	0.327
	0.97

	a. Predictors: (Constant), LRT prospect, LRT challenges,  LRT oF Maintenance and stock Character



R-value represents the correlation between the dependent and independent variable. A value greater than 0.4 is taken for further analysis. In this case, the value is .591, which is good. 
R-square shows the total variation for the dependent variable that could be explained by the independent variables. A value greater than 0.5 shows that the model is effective enough to determine the relationship. In this case, the value is .0.34, which is good.
Adjusted R-square shows the generalization of the results i.e. the variation of the sample results from the population in multiple regression. It is required to have a difference between R-square and Adjusted R-square minimum. In this case, the value is .0.327, which is not far off from .0.37, so it is good.
 Table 4.7 shows the results of various multiple  regressions presented coefficient determination adjusted r square  is computed to be 0.327=32.7 % that implies 32.7 %of variable of challenges of LRT service can be predicted by the independent variables such as management, maintenance and prospect of LRT that the LRT serve at computed has 32.7 % influences on its factors of challenges on LRT service the remain 67.3 % of the variation on challenges can be explained by other variable this implies that challenges of LRT considerable influences in challenges factors on LRT transportation. 
[bookmark: _Toc136755079][bookmark: _Toc136811469]4.10    Discussions of semi structure interviews  
According to semi structure interviews the researcher analyzing based on interviews  so constructing of LRT in the city  its own advantage for transport users such as at low price transported large kilometers with quality service timely and safe condition and also the construction of LRT it providing better transport service ,it reduced traffic conjunction  its alternative  option for transport  users . however the  interviews indicate the major low income and middle income were obtained  benefit for using  LRT transport option rather than other modes of transport.
In other way the respondent some time LRT not kept their time for user because of different reason but the reason are power supply outgas from the sources, short of the train As this result passengers goes challenges or causing the travels let,  spending money, wasting time.in the seam case the company take an action to enter in to operation by proving another  train  the respond discussed  about maintenance and stoke condition the LRT office  maintenance schedules well managed   and it have time frame  the train maintained regular time frame   such as daily weekly monthly annually and semiannually .
Addis Ababa LRT service free from environmental pollution so the LRT contributed for environmental pollution as the researcher got information from interview the main challenges of Addis Ababa LRT are shortages of material that used for spear part, power interruption and thefts of cables ad care accident are the main challenges for LRT office   Exchanging of one light rail way to Other train takes average 12 mint.
 Despite the problems of the light rail, it also has benefits, which eases the city's transportation problem to a small extent, and it is pollution-free, so it does not cause environmental pollution.  For duration of time taken for one trip the respondent were answered   Delivering passengers per hour by taking 50-60 minutes per trip, as the light rail was the first in the city, it brought about a technological transition In addition to this, and it made it possible for the residents of the city, especially those with low and middle income, to travel for 4 Birr per trip
 When the Addis Ababa light rail began operation, there were 41 trains on the two lines, 39 terminal, 39 ticket office trains. And now, due to various reasons, there are 10-12 trains operating on both lines, depending on the number of users.
[bookmark: _Toc136755080][bookmark: _Toc136811470]CHAPTER   FIVE
[bookmark: _Toc136755081][bookmark: _Toc136811471]5.0    SUMMARY, CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc136755082][bookmark: _Toc136811472]5.1    Summary of finding  
 Addis Ababa light rail was built in 2008 G.C and when it started its operation, it has two lines with a length of 34.25 kilometers, 41 light trains, 39 terminals and 39 ticket offices. Among the problems of light rail in Addis Ababa  Light rail way a, the main problems are supply of spare parts, poor quality of inputs, power outages, and theft of power-carrying cables.
This section is based on the information provided by the researchers, which is divided into several sections.   And because it seen the administrative conditions provided by the light train, the maintenance conditions in the light train and the supply conditions, the problem in the light rail, and the importance of the service provided by the light rail, this study is a comprehensive analysis of the findings 
From distribute questioner the respondent genders composed of males and female which are 64.2% are male and 35.9% are female  
Age group categories 41.3 % of age between 20to 25,32%of ages between 26-30 and 31-40and 41-50 13% respectively.     
The first findings of this study were that in the administration's case, provided by the light rail, the findings were answered by the six sub-questions that were asked, The vast majority of respondents (49.441%) disagreed with the proper management condition and activities administration which were not better  for training, the working environment were not good condition  
From management condition, six sub section of strategic training guided system   improvement continues   of skill and knowledge   are measured and found M=2.96 which is Low agreement. The management   condition, which is an aggregate of its six sub -dimensions is evaluated to have been Low agreement to the level M=2.96 and, maintenance stock condition and challenges Low agreement M=2.72 and M= 2.91 respectively show that lower agreement 

Secondly, according to this study's request, responders to the maintenance and delivery of the light rail were responding to the discovery of seven sub-listed questions this would be followed by a weekly, monthly, and annual breakdown of the repairs, according to the findings of the seven sub-listed questions. And the discovery shows that they inform those who seen the need for spear   part and that there is a problem with the exchange supply .The vast majority of respondents (54.51%) disagreed about the provide material need for spear part 
The problems noticed on a third discovery light rail are the supply of variables that are challenged by this study, Electric power cuts, electrical quality failures, electrical theft, car accidents on LRT infrastructure The fact that the lack of time is not a major problem for the passengers, the lack of rail is a major problem, according to this study.
Additionally, the findings of this study show that benefits or prospects of light rail transport, in this findings indicate that it is beneficial in the service of a light rail, They also said that it has created a beautiful landscape for the city and that it is serving as an alternative to transportation for low and middle-income urban residents, both in tariffs and transportation and The sharing of   technological advancements in the field of technology for LRT sector in the city.  According to the respondent The vast majority of respondents (76.61%) agree with the in prospect of LRT on transport   service deliveries.

From prospect , ten sub dimensions of  cost of LRT, travel time , contribution of environmental , branding box , choices of transport and reducing of congestion are measured and found M=3.99 which is higher agreement. The prospect of LRT, which is an aggregate of its ten sub dimensions is evaluated to have been practiced higher  to the level M=3.99. 

According to Correlation Analysis Matrix, it is found that all the four dimensions management condition, maintenance, challenges of LRT and prospect of LRT, are found to have positive correlation with the challenges of LRT factors. The management condition is the most related to performance with r=0.56 followed by the challenges LRT with r=0.79. And   r=0.49 prospect are moderately related to challenges.  
To further assess the challenges and prospect LRT in A.A using Multiple Regression Analysis (model summary) was conducted, from the regression result, the coefficient of determination, i.e R Square, is computed to be .349=34.9 % and R adjusted are .327 =32.7 %. 
[bookmark: _Toc136755083][bookmark: _Toc136811473]5.2    Conclusion
The conclusions made in the study were based on the analysis & research findings, the comments given by respondents, and including the additional information obtained from discussions made during interview with senior executives working in related departments, of LRT. 
This study confirms that passengers have different problems in the service of the light rail, so it is that passengers have different problems the study found that the problem is getting worse every day, not easier.. The study indicated that most of the problems referred to in this study were problems with the supply of material   and the flexibility.
However, challenges of LRT based on analyzed the company's initial problems with flexible supply, power cuts, damage to the railway's infrastructure, electricity cable theft, lighting disruption, The use of the train has made it easier for the passengers to use the train
But despite the fact that this is a problem, there are different benefits to the transportation services provided to the cities resident’s .This study was conducted on challenges   and prospect of LRT. The importance of the train on study in the firstly  providing of   LRT for Addis Ababa  city residency it  help or  benefit for  low and middle-income residents  and  transportation options, secondly railway operates on electricity and plays its part in reducing environmental pollution Thirdly, it can be the lead of many more transits,  it reducing road congestion, better paying history than other transit alternatives in the transport it provides, and  also bringing about a technological transition .Finally, when Addis Ababa's light train began, it plans to transport up to 80,000 passengers per hours by 41 trains but is still being transported by low passengers And from 41 trains, with different problems and lack of supply, it will now carry 8-10 train transported  passengers on both routes
[bookmark: _Toc136755084][bookmark: _Toc136811474]5.3    Recommendations 
In order to improve AALRT its challenges  it need improving system in the city  the researcher suggest the following  recommendation are made based on or according to the result of the study obtained from the summary finding  and conclusion: Recommendations on this study that can focus on Addis Ababa's rail transport problems.
· The LRT should review the existing supply of a material to improve accessibility of transport to make the service of Addis Ababa's light rail service better.
· With regard to the study findings the city's demand another transport option unless upgrading the exiting or construct  the LRT routes  Because of demand  and supply  of transport rail way are  not compatible.
· According to finding should Buying more trains to increase the service flow and make it comfortable for passengers.
· With regard to the study findings building alternatives pedestrian crossings and car to reduce damage to rail infrastructure.
· For a better performance or transport service improving the power supply of the railways and improving equipment and cables.
· According to the research result should be improve the supply of a material and   quality to ensuring transport facility and accessibility for the residence the city. 
· [bookmark: _GoBack]Based on the research finding of this study  LRT need qualified and experience professional   employees  to integrated in to other modes of transport .
· To ensuring passenger safety and comfortable should be improving management system by upgrading the employees knowledge and skill through practical training.
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[bookmark: _Toc45740972][bookmark: _Toc136811475]ANNEXES
Kotebe Education university Faculty of urban development study department of urban transport planning and management  
Questionnaire for passengers, employee and LRT office.
Dear Respondent:
The purpose of this questionnaire is prepared as part of the researchers effort to partially fulfill the requirements for Master of Science Degree in transport planning and management kotebe education University. The objective of the research is to explore “The challenges and prospect Light railway in the case of Addis Ababa”. 
The research is hoped to highlight your active participation in the research and your honest feedback to the questionnaires will help to achieve the objective. The data shall be kept confidential and used for academic purposes only. You are not required to indicate your name. 

Thank you in advance for your cooperation!!   
Part One: Demographic data .
1.  Sex                         1.  Male ______            2.  Female _____ 
2.  Marital Status         1.  Married ______       2. Single   _______     3. Divorce ______ 
3.  Age                         1. 18-25 ____                2. 26-30 ____        3. 31-35 ____    4. 36-40 _____
                                    5.  41-45 ___                 6. Above 46 ______ 
4.  Educational Qualification       1. Below Diploma ____  2. Diploma ____ 3.First Degree _____   
               
                                      4. Second Degree and Above ______ 

Part Two ;- Research Questions for  employee, &LRT office
Note: Indicate your answer by choosing from: 5=Strongly Agree, 4=Agree, 3=Neutral 2=Disagree, 1=Strongly Disagree
	
	
	SDA
	DA
	N
	A
	SA

	 
	 
	1
	2
	3
	4
	5

	1
	Management condition of LRT
	 
	 
	 
	 
	 

	1.1
	Addis Ababa Light Rail Road Transport Organization has a proper management strategy
	 
	 
	 
	 
	

	
	 
	
	
	
	
	 

	1.2
	Does the light train provide continuous training for human resource development to improve knowledge?
	 
	 
	 
	 
	

	
	 
	
	
	
	
	 

	1.3
	Rail transport operations, management and maintenance systems; Are they guided in a good way?
	 
	 
	 
	 
	

	1.4
	The company is working to improve and develop management systems through skills and knowledge
	 
	 
	 
	 
	 

	1.5
	The organization organizes training to encourage independent and motivated competent professionals or groups
	 
	 
	 
	 
	

	1.6
	They believe light rail transport in Addis Ababa is better for professionals; for passers-by and administrative costs in terms of income
	
	
	
	 
	 

	2
	Maintenance and stock Character
	 
	 
	 
	 
	 

	2.1
	In Addis Ababa, light rail transport private partners engage in the transport sector's actors in railway operations, maintenance and equipment maintenance 
	 
	 
	 
	 
	

	2.2
	In Addis Ababa, light transportation is used for service; maintenance and maintenance facilities; tools; renewal and modernization according to equipment testing; the organization offers goals  
	 
	 
	 
	 
	 

	2.3
	Light rail general maintenance and exchange plan saves time; it will carry out maintenance work according to their plans  
	 
	 
	 
	 
	

	2.4
	The need for a separate task by counting the tools used and unused every six months
 The general purpose of the test is to determine the overall performance of the variables; 
  
	 
	 
	 
	 
	 

	
	 
	
	
	
	
	

	2.5
	The use of a more efficient system of rail systems;  The increase in the rail service period has been planned for week and monthly and yearly plans have been made 
  
	 
	 
	 
	 
	 

	2.6
	Addis Ababa's light rail exchange reserves are planned while properly scanning to solve the problem of switching and providing better service 
	 
	 
	 
	 
	

	2.7
	Addis Ababa's light rail interchange costs in view of the highest amount of revenue
 
	 
	 
	 
	 
	 



Part Three ;- Research Questions for  passenger, 
Note: Indicate your answer by choosing from: 5=Strongly Agree, 4=Agree, 3=Neutral 2=Disagree, 1=Strongly Disagree

	
	
	SDA
	DA
	N
	A
	SA

	 
	 
	1
	2
	3
	4
	5

	3
	 
	 
	 
	 
	 
	 

	3.1
	The train service provides a safe and reliable service for passengers 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	3.2
	Addis Ababa's light rail transport is a well-built and safe institution
	 
	 
	 
	 
	 

	3.3
	Addis Ababa's light rail transport provides fast and regular service
	 
	 
	 
	 
	 

	3.4
	Addis Ababa's light rail transport provides good service with other transport
	 
	 
	 
	 
	 

	3.5
	Addis Ababa light rail transport
   the challenges of technology; Add
	 
	 
	 
	 
	 

	3.6
	With the technology contributing to better services to passengers, the rail transport industry has worked its way into the modernization 
	 
	 
	 
	 
	 

	3.7
	The distance of train terminals and stations related to the cultivation, modernity, and the distance of terminal facilities affects the user
	 
	 
	 
	 
	 

	4
	 
	 
	 
	 
	 
	 

	4.2
	The cost of a trip is fair from other means of transportation.
	 
	 
	 
	 
	 

	4.3
	A light rail train from other forms of transportation
 The journey takes an average of 30-40 minutes.
	 
	 
	 
	 
	 

	4.4
	The simplest form of transportation contributes to reducing environmental pollution in the city.
	 
	 
	 
	 
	 

	4.5
	Addis Ababa's light rail transport has created a beautiful shape for the city
	 
	 
	 
	 
	 

	4.6
	Addis Ababa's light rail transport has been able to create compact corridor settlement opportunities
	 
	 
	 
	 
	 

	4.7
	Addis Ababa's light rail transport has created a branding box or symbol for the city 
	 
	 
	 
	 
	 

	4.8
	Addis Ababa's light rail transport is heavily in the city's sights for both residents and visitors

	 
	 
	 
	 
	 

	4.9
	Addis Ababa's light rail transport has increased the choice of transport and conditions 
	 
	 
	 
	 
	 

	4.1
	The traffic congestion in the city has been reduced by a light rail
	 
	 
	 
	 
	 

	4.11
	Addis Ababa's light rail launch adds to the city's convenience prices
	 
	 
	 
	 
	 


Part four; Semi structured interview Questions:- 
1. What is the significance of the construction of a light rail in the city of Addis Ababa to economic, social and political development?
2. The major impact of not maintaining or delaying the train during the transportation service;?
3. What methods are used to reduce delays when delivering transportation services and which are the main reasons for delays in time
4. Does the company have a maintenance plan that is scheduled every day, weekly, monthly, or regularly?
5. Howe to measures service delivery of transport movement whether Addis Ababa's light rail is in good condition?
6. Addis Ababa's light rail has reduced environmental pollution on the city and has provided green transportation for the city?.
7.What are the main challenges and prospects in the city's light rail transport sector in Addis Ababa?
8.How many hours differences between one train and the other enter the service?
9..Howe many of them are  from the total number of trains that are currently actively operating and how much  are current  out of service
Part five; field observation check list
Table3. 1 Filed observation Check list
	No.
	Statues  of LRT on the city
	Response
	Date of observation
	Remark

	1.       
	Capacity of infrastructure of LRT
	 
	 
	 

	2.       
	Numbers of train /railway/ in operational activates
	 
	 
	 

	3.       
	Condition of passengers ,employees and general staff
	 
	 
	 

	4.       
	Distance between one terminal /station /
	 
	 
	 

	5.       
	Integration of LRT to other modes
	 
	 
	 

	6.       
	Management condition of LRT
	 
	 
	 

	7.       
	General operational activates
	 
	 
	 

	8.       
	Environmental conditions of the station
	 
	 
	 

	9.       
	Time taken for one trip
	 
	 
	 

	10.   
	Time interval between one train and others
	 
	 
	 

	11.   
	Safety and comfortably for passenger
	 
	 
	 






በኮተቤ ትምህርት  ዩኒቨርስቲ የከተማ ልማት የትራንስፖት 
ትምህርት ክፍል
አባሪ 1፡ 
መጠይቅ
በአዲስ አበባ ቀላል ባቡር ቢሮ በሠራተኞች የሚሞላ መጠይቅ 
ውድ መላሾች ፡ - ይህ መጠይቅ የተዘጋጀው “Challenge and prospect of Light railway transport in the case of Addis Ababa በሚል ርዕስ ከስራ ክፍሎዎ ትክክለኛ መረጃ ለማግኘት ነው ፡፡ 
አጥኚው የመጣው ከኮተቤ የትምህርት  ዩኒቨርሲቲ ሲሆን ጥናቱ ወይም ምርምሩ በትራንስፖት ፐላኒግ እና አስተዳደር (Master’s Degree in transport planning and management) ለሁለተኛ ዲግሪ ሟሟያ ነው:: የሚሰጠው መረጃ ለትምህርት ዓላማና ለዚህ ጥናት ወይም ምርምር ስኬት ብቻ ሲሆን የእርስዎ ምላሽ ከፍተኛ አስተዋጽኦ እንዳለው ታምኖበታል፡፡ ስለዚህ ትክክለኛ መረጃ በመስጠት ትብብርዎ እንዳይለየኝ በአክብሮት እጠይቃለው፡፡ 
ለተሳትፎዎ በቅድሚያ አመሰግናለው !!
አቅጣጫ፡ 
ከዚህ በታች ለቀረቡት አቅጣጫዎች፤ ለግላዊ መረጃ ቁጥሩን በመክበብ እና የትራንፖርት ፈተናዎች እና ጥቅማቸው በሚጠይቁ መጠይቅ ላይ (√) ምልክት በማስቀመጥ እንደዚሁ ባዶ ቦታዎችን በመሙላት እንድትመርጡ ይሁን፡፡
ማስታወሻ - ግልጽ ላልሆኑ መጠይቆች በሚከተለው አድራሻ ታገኙኛላችሁ ሞባይል ስልክ +251913356780 ኢሜይል- endirsmohammed483@gmail.com
ሀ) ግላዊ መረጃ
እባክዎን ፣ ቁጥሩን በመክበብ ምላሽዎን ይስጡ፡፡
       1.1. ፆታ፡ 1. ወንድ  2. ሴት
       1.2. ዕድሜ ፡  1. ከ 20 - 29  2. ከ 30 - 39   3. ከ 40 - 49   4. 50 እና በላይ
       1.3. 1.ዋና ኃላፊ፡   2.ምትክል ኃላፊ   3. የሥራ ሂደት አስተባባሪ  
          4 የቡድን መሪ  5 ባለሙያ(ሰራተኛ)
       1.4. የትምህርት ደረጃ፡ 1. ሰርተፍኬት   2. ዲፕሎማ   3. ቢኤ / ቢኤስሲ   4. ኤም 
           ኤም ኤስ ሲ  5. ሌላ--------------------
       1.5. የሥራ ልምድ፡ 1. ከ 0-10 ዓመት  2. ከ 11-20 ዓመት  3. ከ 21-30 ዓመት   4. ከ 30 ዓመት በላይ
ለ) ለባለሙያ (ለክፍሎ ሰራተኞች) (√)  ምልክት በማስቀመጥ ይመረጡ፡፡
     ማስታወሻ ፤ በአል - በጣም አልስማማም = 1 ፣ አል - አልስማም = 2 ፣አልወ - አልወስንም  = 3 ፣ እስ - እስማማለሁ = 4 ፤ በእስ - በጣም እስማማም = 5
	
	
	በጣም 
አልስማማም 
	አልስማማም 
	አልወስንም 
	እስማማለሁ 
	    በጣም 
እስማማም

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	ተ/ቁ
	 
	1
	2
	3
	4
	5

	1
	የአስተዳደራዊ ሁኔታ 
	 
	 
	 
	 
	 

	1.1
	የአዲስ አበባ ቀላል ባቡር መንገድ ትራንስፖርት ድርጅት  
በተገቢው መንገድ የማስተዳደር ስልት አለው
	 
	 
	 
	 
	 

	
	
	
	
	
	
	

	1.2
	በቀላል ባቡሩ በሚሰጠው አገልግሎት የሰው ሃብት   ልማት በእውቀት ለማጎልበት ለባለሙያዎች ቀጣይ የሆነ ስልጠና ይሰጣል 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	

	1.3
	የባቡር ትራንስፖርት ስራዎች፣ የአስተዳደር እና  የጥገና ስርዓቶች፤ በመልካም መንገድ ይመራሉ 
	 
	 
	 
	 
	 

	1.4
	ድርጅቱ በችሎታ እና በዕውቀት አማካኝነት  የአስተዳደር ስርዓቶችን ማሻሻል እናየማሳደግ ስራ በተሸላ ሁኔታ እየሰራነው 
	 
	 
	 
	 
	 

	1.5
	በድርጅቱ ራሳቸውን ችለውና ተነሳሽነት ያላቸው  ብቃት ያላቸው ባለሙያዎች ወይም ቡድኖች ለማበረታታት የተለየ ስልጠና ይዘጋጃል  
	 
	 
	 
	 
	 

	1.6
	በአዲስ አበባ የቀላል ባቡር ትራንስፖርት ለባለሙያዎች፤ለሃላፊዎች እንዲሁም ለአስተዳደራዊ ወጪ የሚከፍለው ክፍያ ካለው ገቢ አንፃር  የተሻለ  ነው ብለው ያምናሉ
	 
	 
	 
	 
	 

	2
	የጥገና  እና የመለዋወጫ ሁኔታ
	 
	 
	 
	 
	 

	2.1
	በአዲስ አበባ የቀላል ባቡር ትራንስፖርት የግል  ባልሀብት  በትራንስፖርት  ዘርፉ ተዋናኞች በባቡር  ሐዲድ ሥራዎች፣ በጥገናና በመሳሪያ ዎች ጥገና  ላይ ያሳትፋል 
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       1.1. ፆታ፡ 1. ወንድ  2. ሴት
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	ከሌሎች የትራንስፖርት አይነት የአዲስአበባ ቀላል ባቡር   የአንድ
 የጉዞ ጊዜ በአማካይ ከ30-40 ደቂቃዎች ይወስዳል፤
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	የቀላል ባብር ትራንስፖርት  በከተማ ውስጥ የአካባቢ ብክለትን ለመቀነስ አስተዋፅኦ ያደርጋል።
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	የአዲስ አበባ ቀላል ባቡር ትራንስፖርት  ለከተማይቱ ቆንጆ ቅርፅ ፈጥራል
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	የአዲስ አበባ ቀላል ባቡር ትራንስፖርት   የታመቀ ኮሪደር የሰፈራ እድሎችን መፍጠር ችሏል
	 
	 
	 
	 
	 

	4.6
	የአዲስ አበባ ቀላል ባቡር ትራንስፖርት   ለከተማው ብራንዲንግ ሣጥን  ወይም ተምሳሌትነትን ፈጥሯል 
	 
	 
	 
	 
	 

	4.7
	የአዲስ አበባ ቀላል ባቡር ትራንስፖርት   ለኗሪዎችም ሆነ ለጎብኚዎች 
በከፍተኛ ሁኔታ በከተማ እይታ ውስጥ ገብቷል
	 
	 
	 
	 
	 

	4.8
	የአዲስ አበባ ቀላል ባቡር ትራንስፖርት   የትራንስፖርቱን እንቅሳቃሴ እና ሁኔታ ምርጫ ጨምሯል 
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	በከተማውውስጥ  የትራንስፖርት መጨናነቅ በአነስተኛ ሁኔታ የቀላል  ባቡር በመምጣቱ ቀንሶል
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	የአዲስ አበባ ቀላል ባቡር በመጀመሩ የከተማዋን ምቹነት ዋጋ ጨምሯል
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