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ABSTRACT

Integrated transportation system is essentialgdhapes urban form effecting economic well-being
and is a primary determinant of cities’ environnagntinancial and social sustainability and it is a
tool for movement of people, goods and service® uhis and other reasons, integrating different

types of transportation modes is important andrpatant.

This paper mainly focuses on the evaluation ofititegration between Road and LRT transport
system in Addis Ababa. It assesses the actual tonsliand integration of the two sectors in
Planning, construction, operation and managemenachieve the objectives of this study, different
documents were examined and semi-structured iet@svhad been carried out and analyzed using
exploratory method. Due to relevance and purposefd, interviewees were selected from MoT,
AACRA, ERC, and AALRT project and sector officessbd on their positions, and educational
relevance and professional experiences. In additbservations had been made to the road and

LRT construction sites to oversee the physical .

The study has identified weak integration betwdmnroad and railway offices, unable to prepare
integrated short-term and long-term plan of roadl HRT, unable to prepare thoroughly studied and
acceptable master plan of road and LRT network, ddwision based on today’s infrastructural
implementation, absence of experiences and inadegsua trained professionals related to the
problem. Based on the findings of the researclomaeendations have been forwarded to pertinent
governmental offices. In addition, further reseaaiobas for other interested researchers have been

suggested.
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CHAPTER ONE

INTRODUCTION

1.1. Background of the Study

Economic transformation, and indeed, the developroérany country are hardly possible
without an efficient transport system, (Salim, 20@ffective and integrated public transport
plays a vital role in creating competitive econosniand livable, inclusive communities. It
also has a role in reducing the reliance on fdseils and carbon footprint. According to the
Public Transport for Perth, Department of Transpdtéstern Australia Perth (2011: 6), there
is no doubt that efficient public transportatiorstgyn comes from the implementation of the
right and preferable mode of transportation withrdagrated planning and operation system.

Integrated LRT and urban road transport leadssucaessful transportation system. Based on
the Guidelines for Preparation of Integrated Tramsplans, Western Australian Planning
Commission (2012:1.), an integrated approach taosprartation is a positive way to influence
the planning and provision of transport systemsatol more sustainable patterns. Integrated
transport planning takes into account key transpssiies such as transport system
interdependencies, interactions between transpodt land use, transport safety, traffic

congestion, parking, travel demand management ecekaibility.

As cities grow, they often become denser, more estegl and more complex. Good transport
in turn, brings everyone ‘closer’ together, whicves time, money and helps businesses
trade, all helping the growth of economy. So, itvesin roads and trains supports people,
communities and the economy. This means, failursatisfying the transport need of the
society in general and the urban dwellers in paldicleads to poor living standards, economic
and social development, and it directly affectsnh&onal and local government policies and

service provisions.

In different cities of the world, there are intetgih LRT and road transport system to alleviate
public transportation problems, to create qualityam life and to bring aesthetical values. For
example, in Jerusalem, Israel, traffic plannershasver succeeded in giving absolute priority

to buses at signalized intersections when high \mlames are present. This limits the
Page | 1



effectiveness of bus ways as compared to high dgpdower frequency LRT vehicles,
(Daniel and Render, 2004:774). This defect of regstem transportation leads Jerusalem to
plan and construct LRT system by integrating thadrdransportation system with major
changes in road and rail arrangements. The busonetis incremental by nature and has
successfully resisted attempts at structural refover the years. The new light rail system is
conceived and being presented as an integratedraasport system involving major changes

in road and rail network arrangements, (Ibid).

Therefore, the transportation sub-sectors shouldhtegrated for the effectiveness of rail and
road planning, construction, maintenance and ojperaln addition, the demand for road and
rail transport far exceeds the capacity of govemtnte fund these needs and thus should be
seriously considered and infrastructure investsiemhich have direct economic return
should be closely monitored in terms of cost recpaamd profit, and maintaining the existing
infrastructures. In this regard, Western Austral@lanning Commission, (WAPC, 2012)
found out that providing serious attention to tgors planning, maintaining transport
infrastructure, delivering transport services adgusting traffic network flow is the key role
played by keen governments and its success mdehends on the prosperity of local

economies and ensuring a quality of life for getiens to come.

In the case of public transportation system in Ad&lbaba, different researchers and writers
had characterized as highly congested traffic, tagbident levels, negative environmental
impacts, unsafe public transport and low accessild#vels, narrow road lanes, weak land

use, weak regulation and management on parkingutithroper right of way, (Tiblest, 2012).

Traffic congestion and air pollution within theychave reached critical levels for much of the
day. There is every indication that total gridlogkl result in many areas should a traffic
incident occurs. It is therefore not feasible tmtue restricting the provision of public
transport services to minibuses and taxis. Inangaadditional buses that are required to cope
with the heavy passenger loading of the existimgtflwill congest the city’s roads even
further, [Feasibility Study for AALRT, 2009]. To k@ these problems of Addis Ababa public
transportation system, the Ethiopian governmentecamth a plan of building a LRT in two
directions from South to North and East to Westr{Bable Feasibility Study for AALRT
Project, 2009]. The construction of the LRT is eutty underway.
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The LRT system becomes a preferable mode of transgoe to its technological
advancement, best solution for traffic congestienpnomic benefit, low environmental
pollution and high passenger capacity. That is wigst developed countries have many

railway corridors and developing countries areygag out construction.

Addis Ababa is new for the LRT technology, evenutto the Djibouti-Dire Dawa-Addis
Ababa railway corridor was built between Nov, 18®ay, 1917 , (Babur Magazine by ERC
Communication Center kits 1, No. 1, Sept, 2013js hiowever difficult to gain and adopt an
important and applicable experience from the Djtbéwldis Ababa rail corridor for the

current condition of urbanization.

Nevertheless, the construction of the LRT in Addisaba is ongoing in two directions.
Although the planning and construction of the ligail transit corridor in Addis Ababa is
significant, the destruction of newly built roadsdahighways has become costly. This could

be due to the absence of strategic planning reggurdil-road integration in the City.

Therefore, this thesis is envisaged to evaluatetnent planning, construction, maintenance
and operational integration between the Addis Abedad transport and the LRT. In this
regard, the researcher will evaluate the integnaby gathering and assessing the appropriate
data and through observations of best practicéseimther part of the World and recommend
possible insights and preferable directions from timdings of the study for efficient and

effective integration and operation of the Addisahb road-rail system.
1.2. Statement of the problem

Integrating different types of transport modes,rtgtg from construction planning to
operation, is a challenging phenomenon of mostruda@as. Creating suitable residential
areas, increasing quality of life and improving lifjyeof service in cities without modernized
and integrated urban transportation system iscditfi With this understanding, the ERC is
having constructed LRT corridors within Addis Abalia two directions; from east to west
and north to south along the existing city strektsthis respect, the construction of a LRT
within the limited space of urban roads is difficudespite the fact that integrating road and
rail transportation by itself is challenging. Tipsoblem clearly emphasized on the current
construction of the AALRT, which is many newly hdudsphalt roads with few years of

services were destructed, this seems due to absénetegrated planning between the sub-
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sector offices or it might be due to of other reththallenges such as requirements for LRT
alignment design, already occupied right-of-waywidaer, the fact is the destruction of newly
built roads causing the loss of public finance. 8® concerned parties should give due
regards to road-rail integration during planningnstruction, maintenance and operation to
minimize infrastructure costs and built seamlessndportation system. Based on the
Transportation Master plan of Addis Ababa, the r@eml rail sub-sector offices should
prepare their respective short- and long-term @atirail network plans and goals. In view of
the above, this thesis will evaluate the coordoratof concerned offices during planning,

construction, operation and management based doltbeing basic research questions.
1.3. Basic Research Questions

The following are Conceptualized research questions

1. How coordinated are the works of the road and dilesub-sector offices regarding the

integration of their activities?

2. What are the economic, social, environmental amérolosses due to lack of proper

road-rail integration?
3. What are the weaknesses and strengths of roanegiration?

4. What are quantifiable and intangible benefits aygsés from the presence or absence

of proper road-rail integration respectively?
1.4. Objective of the Study

The study encompasses two objectives, generalpauiffis:
1.4.1. General Objectives

The overall objective of the study is to evaluate road-LRT integration in respect of

planning, construction, operation and managemethigrcity of Addis Ababa.

1.4.2. Specific Objectives
The following are specific objectives

* To evaluate the current integration status of taelrand LRT in Addis Ababa;

Page | 4



* To determine the extent of economic, social, emwvitental and other losses due to the

weak integration of the road- LRT sectors;

* To identify the strengths and weaknesses of thd aval rail integration in respect of

planning, construction, operation and management;

» To explain the benefits and losses from the presenabsence of strong integration of

the two sub-sectors.
1.5. Significance of the Study

The results of this research may have the folloving contributions:

(i) The development of awareness for the road &R professionals, managers, and ministry
of transport officials and other concerned indidlduon the benefits of integration between

road and LRT sub-sectors.

(i) Presumably, the discipline of railway enginiegris new for our country and there are no
research works in that regard. Therefore, this giag chance for others who are interested on
road and LRT integration to make further studieshensubject adding values to the existing

knowledge related to the sub-sectors.
1.6. Limitation of the Study

This research has encountered certain limitatiangd the course of conducting the study.
One of the difficulties encountered was, some redpots were reluctant to spare their time to
be interviewed. Moreover, the respondents feare@xjress their opinions freely due to
different reasons. In addition to the above linntas, the researcher faced a difficulty of
getting written documents related to the Masten pirategic plan of Addis Ababa road and
LRT, the future operation management process, xparsion project of the LRT and any

detailed procedures regarding ticketing and fares.

The other difficulties faced was, the absencetefdiure explicitly related to the integration of
road transportation and LRT system. This were thgm problems challenging the research,

especially literatures with similar issues were maatdily available.
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Regarding the sector offices, it was, difficultaccess documents related to, short-term and
long-term plans, materials that helps to estimgedonstruction cost of roads built two and
three years ago. The other limitation was finan@ebdblem to visit other countries for

observing actual conditions, and acquiring knowkettgm their experiences.

On the railway part, there is no clear and deteechiresponses for some questions, since the
China Railway Engineering Corporation takes the MRAL project through Turnkey
agreement, and the ERC have not acquired all delsigmincluding, compiled and organized

project documents.
1.7. Definition of Important Terminologies

It is important to provide operational definitioabterms or concepts used in this resedoch
better understandingf the Thesis The definitions of integration, road and lighil teansit were
taken from WAPC (2012) and Wikipedia (2014). Aatiagly, the definitionss follows:

Integration: - A holistic approach that combines separate elemetttsa united system

taking into account all modes of transport, land asd social, environmental and economic
considerations, (WAPC, 2012:164)

Road: - Based on the Wikipedia (2014) and Microsoft Enc&mamium (2009), “the roaig

an open and a public way for the passenger, freighicles, individual automobiles and
motors between two places (origin and destinatiorg city or rural area with a surface of
gravel, asphalt or concrete. Various forms of fpantation such as trucks, automobiles, buses,
motorcycles, and bicycles use roads. Roads allewk$r to move goods from points of
production, such as fields and factories, direttlymarkets and shopping centers. Private

individuals rely on roads for safe and efficientaamobile, motorcycle, and bicycle travel.”

LRT: - Is a mode of urban transportation that uses maadgrved and sometimes grade-
separated rights-of-way with electrically propelied vehicles operate singly or in trains to
provide a wide range of passenger capacities anrpence characteristics at moderate
costs. The American Public Transportation Asscmmat{APTA) in its glossary of transit

Terminology, defines light rail as: “a mode of tsérservice (also called streetcar, tramway, or
trolley) operating passenger rail cars singly oshort, usually two-car or three-car, trains) on

fixed rails in right-of-way that is often separat®dm other traffic for part or much of the
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way. And light rail vehicles are typically driveteetrically with power being drawn from an
overhead electric line via a trolley (pole) or afmgraph; driven by an operator on board the

vehicle; and may have either high platform loadindpw level boarding using steps.”

To sum up the above definitions, it is a publiagort system that uses rail-based technology
and which typically operates in urban settings. iglels run on the steel rails are usually
relatively lightweight and propelled by overhea@otdical wires, (Transport Department,
London, 2011). These definitions should help tledles to formulate an image of the typical

characteristics that distinguish LRT from other m®adf public transport.
1.8. Organization of the Thesis
The Thesis has been organized as follows:

Chapter One is the introductory part which contdiaskground of the study, statement of the
problem, basic research questions, objectives (gkaad specific) of the study, significance

of the study, limitation of the study, and defiaitiof terminologies.

Chapter Two focuses on review of related literattoeshow the readers how the study

supplements the works that have already been dotieeadopic, (Saunders et al. (2009).

Chapter Three includes: the research design, saamqpdesampling techniques, types and
sources of data, data gathering instruments, tbeepures of data collection and method of

data analysis,

Chapter Four presents data analysis, Chapter Fesepts conclusions and recommendations
and Chapter Six presents proposed future reseegal.a@Appendices are attached at the end of

the Report
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Chapter Two

LITERATURE REVIEW

2.1 An Overview of Road Transport and Light Rail Transit
2.1.1 International Level

Road Transport

As stated in Encarta (2009), roads originated dmnemic reasons, related to the need to
move food and other goods from one point to anotBarly transportation focused on moving
food from a hunt or a harvest to the places whemple lived. Trails evolved from prehistoric
animal paths, and early humans carried or draggeid lbads along these paths. As humans
learned to domesticate animals, they transferred tbads to pack animals, such as horses,

mules, camels, llamas, elephants, and dogs,.

Before 18'century, the United States of America (USA) devetbphe light road building
processes that emphasized drainage crushed stbgedas, and covers finely crushed stone
bound with water or oil, to get good driving sudag¢William, 1977:15). Nevertheless, the
fast development of road is seen after the secaiffdo the 19" and first half of the 20
century especially in USA (lbid). Nowadays, roa@énsport is vital to the economic
development and social integration for easy acbiisgi flexibility of operations, door-to-

door service and reliability to the passenger aedlfit traffic.

Basically, the current road transportation systenvery modernized and advanced in all

aspects, for example; in design, construction, atper and traffic management. Most of the

current cities have this type of road transportasgstem with different transport modes such

as, public or collective passenger transport, iddi& motorized passenger transport,

Individual non-motorized transport, and freightnsport. Especially, the urban roads give all

the above listed services, since in urban areag thvas a congested and huge tendency of
mobility, (Winder & Morin, 2009:14).
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In general, the road transport has grown signitigadiuring the past six decades and it has
direct linkages to the rest of the economy witlirarsy multiplier effect. It is also essentially
a derived demand depending upon the size and wteuct the economy and the demographic
profile of the population, (Government of India fiang Commission, 2006). In addition,
creating integration with different modalities i€laallenging issue for the development of the

road transportation.

Especially in cities, there were different moddrahsportation move at a time with a number
of passengers, bicycles, motorists, automobilesiglit vehicles, railway trains, walking
modes. That is why creating a sustainable tranapont system is the headache of most city

administrations to address accessibility of allabeve modes.
Light Rail Transit

With regard to the historical development, a langenber of light railway systems have been
built in towns and cities worldwide during the pdét years. Although most of them have
been developed from original city tramway systethgre are many new systems particularly
in cities in the USA, England, France, Spain, Hétmng, Australia and even in semi-rural

areas of Europe such as Tenerife. In North Afrreaw light railway systems were recently
opened in Tunis and Algiers, (Feasibility Study, &2, 2009).

The modern design of Light Rail Vehicle comprisésceically driven carriages with steel
wheels running on steel rails. Using modern teldgy (example resilient wheels on
resiliently supported rails), modern vehicles amually silent in operation and with low
maintenance costs. Further, the power suppliedbeambtained from renewable sources
(example hydro) such that pollution levels from tlehicles are extremely low; hence, they
can be classified as ‘environmentally friendly’.ejhdo not use expensive imported fuel as
required by diesel buses, (Ibid).

Due to these and many other reasons, LRT gainsod goceptance of implementation to
city’s transportation system by different city adstrations and governments. This causes the
LRT system to be constructed widely and extensivelydifferent cities of developed
countries. Based on the, (SIMON G., 1998:1.), ibvgles the opportunity to run
uninterrupted through busy streets in built-up sreeith limited environmental/social

disturbance and easy access for all members abtmenunity.
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To date, the European and North American continesmtsain the leaders in LRT. Within
Europe, in particular, LRT provides emphasis oneascfor all members of the community
and the ability to introduce a transit system iateeady heavily built-up urban areas that
suffer from significant peak time congestion. sonegan conclude that the emerging of the
LRT system makes different cities to be attractigejtable to live and increases the
movability of the people and it enables the citiesgive a high quality of service, (The
Benefits of Light Rail:_http://www.ottawalightratia (official website of Ottawa)).

A major attraction of LRT is its greater flexibylitand versatility. It can be placed in high-
speed sub ways, in the streets, on elevated stegcton private rights-of-way, with or without
grade crossings, in the median of highways, an@mandoned railroad rights-of-way. LRT
possesses many operating possibilities. A lightwethicle can be operating in the middle of a

busy street in one moment and function as a higedpapid transit moments later.”

e

Figure 2.1 Light Rail Transit (SIMGN GINN, 1998:1)

It is not just the public who is happy with liglatily but also the world’s environmentalists and

urban planners who are equally delighted.

Light rail viewed not only as efficient but alsovmonmentally friendly in terms of pollution
and blending into the existing urban landscapeesihinvolves neither massive engineering
works nor atmospheric pollution from vehicles. Tated LRT has been well received around

North America and Europe. “In many countries, tlaeg forming vocal interest groups to
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publicize their love of light rail”, (Newsweek 9993).The 1980s and early 1990s have seen
light rail emerge as a major player in public ty@or$ in North America, Europe and parts of
Asia, (SIMON G., 1998:1).

2.12 The Case of Ethiopia/Addis Ababa

Road

In Ethiopia, road transport is the dominant mode accounts for 90 to 95 percent of
motorized inter-urban freight and passenger movésnéibrahim Worku, 2011:1.). However,
because of its limited road network, provision ofrastructure has remained one of the
formidable challenges for Ethiopia in its endeatawards socio-economic development and
poverty reduction (ERA, 2008). The Ethiopian Roadghority (ERA) investigated the link
between the country’s development plan and the seatbr policy (ERA, 2008). The study
generally indicated that there is a well-establishexus between the development plan of the
nation and the road sector policy. As we discudsefdre, well-planned and constructed

transportation system is the main motor of couatdevelopment, (Ibid).

The history of road transportation in Addis Abalegibs from the inception of the city; that
is, Minellik 1l constructed the first ever two raadh the city as well as in the country that
stretched from Addis Ababa to Addis Alem and from Ralace to the British Embassy in
1902. In 1904, the first roller was imported by klitk || and was being pulled by many
people for its operation, (AACRA Special Editionalyazine, 2014:89).

According to the AACRA Magazine (2014:89), Empektinellik 11 was also believed to be
the first in importing cars in Addis Ababa and attuced the car technology in the city for the
first time. However, the cities modern road condion was highly interlinked during the
ruling period Emperor Haile Selassie. During therigd, a number of contractors were
organized to carry out road construction. The figblic office to be established by the Haile
Selassie Government to construct roads was thecPMarks Department. After a few years,
this department was upgraded to a ministerial leveler the name of the Public Works
Department and Addis Ababa got the chance to esteit$ road development organizational
structure. Then it was decided for Addis Ababadeeha mayor and a council in 1942, the city
roads construction and maintenance was organizeeruhe municipality. To fulfill the road

construction activities together with building werkhe “road and building works” was
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established). This department stayed until 1998aut a fundamental organizational change,
(Ibid). Through this process, the AACRA was esti#d in 1998 to be administered by board
of directors to construct, maintain and administer road works in Addis Ababa by the city
administration, (lbid). Starting from this time, ARA have the mandate to plan, construct,

and operate the Addis Ababa city roads.

Despite the above, the current Addis Ababa citygpartation activities are characterized by
high accident occurrences, high traffic congestioggative environmental impacts, unsafe
public transport and low accessibility (Tiblest,12). Although there are constraints in road
transport and infrastructure and lack of efficipoblic transport system, significant increase
in private vehicle ownership is happening day-by-daacerbating traffic congestion, traffic
accidents, environmental degradation and socialedspn in the City. The growing usage of
motorized private vehicles, coupled with thecr@gasing congestion levels, also leads to
increased fuel consumption thereby making thensport system economically

unsustainable and expensive to the society, (DINZD34:12.)

Figure 2.2 Addis Ababa Road Transport

As a part of various initiatives to develgustainable transport system for Addis
Ababa, comprehensive transportation studies adeduin the past suggested development
of multi-modal transport system (DIMTS, 2014:1Z3ubsequently studies were also
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conducted to determine suitable public mass trasystem technology as per local needs.
Based on recommendations of these studies (Ibid)R®E network was thus finalized and
adopted for implementation, (Ibid). In additiontte LRT, the Addis Ababa City Government
(AACG) mandated the consulting firm, Egis Rail dngdn Town Planning Agency — LTPA
to study a mass transport corridor, which is Bupi®&ransit (BRT) for the Addis Ababa
City that could feed the LRT system. The objectivas to propose a solution, easy to

implement that could run with and without the LRy/Bt&m being operational.
Light Ralil Transit

Regarding the railway stream, Ethiopia had twoidors that run between Djibouti and Addis
Ababa and Messawa-Asmara which was constructeagltine last of 19 and first of 26"

century. (Babur Magazine 2013). However, this tridor was not modernized either
infrastructure wise, or institutionally resultingn ipoor operation and maintenance
management. Furthermore, there were not competef¢sgsionals either quantitatively or
qualitatively that were trained in railway techngyo maintenance and operational

management.

Figure 2.3. Over pass LRT Bridge and road seraroend Meskal Square.
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Due to this and other similar reasons, the corristmpped providing transport services.
However, the current Ethiopian government has esdaluilding a LRT Project in Addis

Ababa to overcome the city’s chronic transport probwhich was included in Ethiopia's
Growth and Transformation Plan to be implementavben 2010/11 and 2014/15.

Currently, the project is underway and is planredé completed by the end of 2014 or the
beginning of 2015. The Light Rail Transit is stretd in two major directions from East to
West and form North to South with a total lengthnefrly 35km, (Feasibility study of AA
LRT, 2009).

According to the Feasibility Study, the proposalttee Phase | of the LRT system comprises
an East — West Line from Ayat to Tor Hailoch (1k8f and a North — South Line from

Arada Giorgis to Kality (16.90km). The total lehgof the Phase | LRT system will be

34.25km. The two lines utilize common tracks betwdéeskal Square and Lideta along the
Ras Mekonen Street and Chad Street, a distangegpoddmately 2.7km. The LRT system has
been designed to primarily operate at-grade. Gemgaration structures are only provided
where heavy traffic movements cross the line; highwidths are inadequate to incorporate a

median alignment at ground level.

| CTORAALOCH

Figure 2.4 AALRT and Road Network (Bankable FedisjbStudy for AA LRT Project 2009:29)
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Intermediate (“emergency”) crossovers will be pdad at approximately 2km intervals to
enable “short working” journeys to be introducedhe event of an accident or delays. Three
or four-track layouts may be provided at likely Yifaused intermediate stations for more
rapid boarding of LRVs, and for termination, orrttvack of services. Based on the Ethiopian
Railway Corporation AALRT project plan, the Phasmhstruction of LRT is undergoing and
it will be complete in E.C. 2007 (G.C. 2014/15).

2.2 Defining Integrated Road - Railway Transportation System

Integrated transportation that leads to sustainafability of passengers, goods and services
has been defined as transportation that meetothal seeds of today; that does not endanger
public health or ecosystems; and which will be ¢steat with sustainable use and
replacement of resources without compromising thktyaof future generations to meet their
needs. Integrated transportation system allowsbtsc access and development needs of
individuals, companies and societies in a mannecafsistency with human health and

ecosystem balance promoting equality with and betveeiccessive generations.

Cities are places of change at a larger scale @warious social and economic activities, all
of which are dynamic in nature. The complex psses propel the development of cities
across both space and time. Transport is the emdingban life that facilitates the day-to-day
social and economic activities of cities and isveriof global economy at a larger scale,
(Fantahun, 2012:10). In defining integration betweaoad and rail, simply address and
indicate accessibility and mobility as functions ofban transport system. Therefore,

integrated and well planned transportation systeave played integral roles in shaping the

Urban form of cities, influencing the location obcgal and economic activities and are
determinants of urban lives (Fentahun, 2012:1h)line with this, integration between road

and LRT from planning to operation enables différ@hes to have more accessibility and an
effective urban transportation system. In additioriegration of transportation includes the
successful blend of public, private, rail transihd integrating circulation into the limited

space available. (Peter H., 2000). Integrationrbhn transportation is essential not only for
the current transportation system, but also farritransportation network and for continuous

and unhindered growth of our desire for mobilitiid)
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2.3 Rationales of Creating Integration between Lilgt Rail Transit and
Road

According to the WAPC (2012), Transport and mopidate fundamental to the creation of a
high standard of living. Transport system is ammeomponent of a city’s infrastructure.
Transport influences and is influenced by the pasteof urban growth and development.
Transport provides opportunities for the movemenpeople and goods, and connections
between locations of living, work and activities.the short-term; location of activities, jobs,
services and where people live are largely fixedl mobility is the main key to accessibility.
Overall, as the price of oil continues to rise,emstbility through mobility will continue to be
threatened by increasing transport energy costs, Ihowever, important that people and
businesses are actually aware of alternative aptfon transport like walking, cycling and

public transport. In the long-term, people and besses move around and change locations.

Transport technology plays an important role inide§ urban form (Rodrigue, 2009,

Newman and Kenworthy, 1999:189). Cities that sttiveeduce auto-oriented development
patterns must create transit spine along majorrudmaridors and direct the urban planning
work to focus around the key urban nodes alongtrdnesit spine. Newman and Kenworthy

(1999:189) remarks that ‘sustainable city’ of th#ufe is one that promotes accessibility
through the provision of integrated and balancaddport modes and mixed land use in a
transit and walking oriented urban villages. Thaere, there are different reasons that the
need of integration between road and rail sectareisessary. In any city, the necessity of
integrated urban transportation system is unquesie due to the dynamic movement of the
public in the city. Therefore, some rationalestf@ integration are concluded as that, creating
a sustainable, cost-effective, efficient, environtadly friendly, attractive and serviceable

transportation system is the main objective ofgrdéon between road and light rail transit

transportation system.
2.4 Challenges to Create Road - Rail IntegratiomiAddis Ababa

The city of Addis Ababa does not have a well-destgarban framework in respect of light
rail transit or high capacity transit corridors ttltan guide the development of the city in a
controlled and planned fashion. Recent urban esiparin the city, which is characterized by
massive single-family real estate projects, is atoraobile demanding development path.

Such development patterns need to be interceptedgh densification schemes to protect the
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city from further sprawling with consequencdsr@duced accessibility, increased travel
distance, high energy and land space consumptidime replication of such urban
development practices also makes the provisionubfip transport infrastructure costly and
very difficult as it is usually accompanied by dasgements that are not socially welcomed.
The city has to be built inwards using the propoaad the newly started light rail transit
(LRT) spines as backbone of the city structure anly then the city of Addis Ababa can
begin to take an urban form that is compact anasitgupportive. Given the high density of
population (75inhabitants/hectare) in Addis Ababég plausible that a certain urban corridor
can have an acceptable level of patronage, (Famtahu2012:20.). However, this can be
strengthened by density-built environment of theeincity to better suit the demands of public
transportation, so that it becomes -cost-effectivel anore accessible. Densely built
environments around public transportation netwavkkkincrease the level of patronage and
have great potential of lowering the unit cost ofproviding decent quality of public
transportation service (Newman and Kenworthy, 1999)

Development of first LRT into existing city streetxd highways usually face different
difficulties and problems. For example in Denmavken they setup the first LRT into their
city streets, they had faced the following proble®YSTRA Consulting, AARHUS LRT,
DENMARK, 2012.).

» Scheduling and prioritization of services;
* Integration with an existing railway and highways;
* Integrating services operating at different maxinmapeaed limits;
* Integration with proposed freight services on tiiaen-train routes; Complex technical
requirements including:
v' Managing the wheel-rail interface integrating wikisting rail and potential
heavy freight loading;
v" The Client requirement to avoid catenary in théobaarea;
v' Managing options for either fully electrified roiy stock, or diesel operation
on the existing lines;
* Regulatory requirements including:
v Introduction of new rules and regulations for tighil and accommodation of

existing regulations for classic ralil,
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v Integration with the existing road system requjrchanges to road standards
and safety regulations; and

v’ Stakeholders unaccustomed to light rail systemslaid requirements.

The Government of Denmark faced the above listedleiges when they put LRT into the
existing city streets. Similarly, Addis Ababa isnstructing a LRT into the existing roads at
grade crossings, elevated sections and tunnelimg),tlee challenges discussed above may

reveal for the Addis Ababa case partially or fudlying planning, construction and operation.
2.5 Strategies to Establish Compatible Light Raibnd Road Transport

Different cities have strategic transportation gléor effective and successful integration of
road and light rail system. For example, the cit{Edmonton in Canada has developed seven
strategic goals to express the intent for the &utfrEdmonton’s transportation system. These
seven goals express the holistic, citywide, lorrgiteision for the future of the transportation
system. They support and align with the City Visimd the City of Edmonton’s 10 year
Strategic Goals. These strategic goals in shortTaensportation and Land Use Integration,
Access and Mobility, Transportation Mode Shift, Burgability, Health and Safety, Well-
maintained Infrastructure, Economic Vitality, [Tegortation Master Plan, City of Edmonton
(TMP, 2009:16).

The Transportation Strategic Goals were developedoordination with city’s Municipal
Development (MDP) Strategic Goals to ensure thatgbals of the TMP and MDP were
mutually supportive towards the achievement of @g/'s Vision. From this, anyone can
understand that for the achievement of the citgsetbpment, formulating short- and long-
term strategy is undeniable. Therefore, the Tramapon Master Plan and Municipal
Development Plan’s Strategic Objectives will guated shape the transportation system and

land use patterns to achieve sustainable, livabl¢rat Edmontonians envisioned, (Ibid).

The strategies of the American Transportation Depamt (ATD), for their fiscal year

strategic plan, have five goals and these are;tyGafetate of Good Repair, Economic
Competitiveness, Livable Communities and EnvirontakeS8ustainability (US Department of
Transportation Fiscal Year Strategic Plan, 2013J18n relation to this strategic plan, the
prevalent secretary of US Department Transportatiadood R., stated that, '‘People from

across the political spectrum recognize that oangportation system must become safer,
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more efficient, more outcome-based, cost-effectassd more environmentally sustainable.

This strategic plan responds to these challengg®pportunities (lbid, 2012:3.).

2.6 Practices and Discussions on Creating Integratn between Road and
Light Rail Transit System

2.6.1 Road-LRT Integration Practices in Some Deveped Countries

In any research paper, it is better to include go@dtices and experiences related to the title
of the study. Based on this, good practices of avadllight rail integration practice of the city
of Calgary in southern Alberta, Canada prepare#itybell J. and Colquhoun D. (2006:3-18)
is discussed in the following section. Calgary las&s exemplary integrated transportation
system in the world with many light rail transitrddors, well organized road networks and
balanced rail transit and road transportation viatls rapid transit system. Therefore, the

researcher believes that it is better to preseneiperience here under.
City of Calgary “ A Balanced Transportation Concept for the City of Gilgary”

Its primary function was to develop a policy combg and coordinating transportation
improvements. It also recommended a change in tdrecof transit planning toward
consideration of options for an intermediate cayacapid transit system. With a population
of less than 470,000, theCalgary city council caubdl support an extensive, grade separated
rapid transit system. Instead, theybegan to lookenstosely at the surface-running street car
and light rail systems in Europe as a model fomalémenting a higher capacity transit
service in Calgary. To position the city for evaltuimplementation of a rapid transit system, a
new “Blue Arrow” express bus service was recommdngbaralleling the proposed rapid
transit lines. The Blue Arrow expresses includethglimentary park, ride, and feeder bus
routes to mimic the characteristics of the futwapgid transit system that was envisioned. The
Calgary City Council had developed policy or prpiei for implementation of LRT in
different corridor. This practice helps the Addidbaba City Administration that before
implementation of the LRT corridors formulating jogl framework for the effective
integrated transportation system is essential. Mare the LRT system needs well planned
bus service along the implemented LRT line. Thetwa of Calgary city shows that, several

studies and analyses undertaken to evaluate naditt options for the city and to analyze tht
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impact of transit versus roadwy expansion.Basedhen analyses the capital cost of a LRT
and bus way system would be similar but that LRferefd significant advantages over the
other options in regard to speed and service létiglreduced operating costs, impact on the
downtown road system and urban environment, andyatn achieve a more compact urban
form,(Hubbell J. and Colgquhoun D., 2006:5)

This practice shows that the city council was higimvolved in the planning of city
transportation. Moreover, the city council givespdiasis for appropriateness of the routes and

cost before implementation.

One of the key policies of the Calgary TranspootatPlan is that “The City investment in
transit and roads will be approximately equivalenfthe proposed city capital budget for
2006 to 2015 includes 47 percent funding for roadd 53 percent funding for transit.
Additional investments are planned to commence msipa of the LRT platforms to
accommodate four-car train operation, construct\& bRT maintenance facility, expand the
LRT fleet by 40 percent (40 cars) and the bus thget2 percent (330 buses). Recent planning
studies have identified that a network of six LRet will be necessary to accommodate a
future city population of 1.5 million, (Hubbell and Colquhoun D, 2006:7). from the city of

Calgary the following important points can be takanthe case of Addis Ababa

1. Strong and consistent support from senior admatisin and politicians is essential to
long-term success. Government officials must bederavare of the benefits of investing in
public transit and develop budget guidelines foprapriate funding levels for roads and
transit expansion. Effective stakeholder engagénseessential to build and maintain public

support for transit investment.

2. Build the Right Project - Develop “rock solid” ridership, cost estimate, asftbose the

appropriate transit technology. Strict adheeetw a philosophy of using basic, proven
technology (example, LRT cars are without automadexhnostics, automated passenger
counting, air conditioning) and utilitarian desi¢gxample, primarily surface operation) has
minimized the cost and risks associated with syslewelopment and has enabled the LRT

extensions to be delivered on time and within btidge

3. Build the Project Right -Adhere to your vision for LRT development and takewantage

of LRT design flexibility by developing surface apgons wherever possible. Work with
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Traffic Engineers to integrate surface LRT operadiwithin road rights-of-way and determine
an appropriate level of transit priority for LRTssgm. A comprehensive, integrated approach
to transportation and land use planning, which @glghas achieved through “uniCity”

governance and administration, is critical to thecgss of LRT.

4. ldentify and protect future land requirements- Long-range plans should be developed
to protect LRT right-of-way, including station aseand land for park and ride, feeder bus
facilities.

5. Develop the Corridor Concept Useexpress buses or Bus Rapid Transit, park andaeide

develop ridership in future LRT corridors.

6. Think 50 to 100 Years Ahead Pesign, construct and maintain vehicles and infuasare
in consideration of life cycle expectations. Undmsl the logistics and impact of system

maintenance and expansion during current operations

7. Strategic Operating and Staffing Decisions Understand that the skill sets and interests
of planners, designers and builders are fundanmgmlifflerent than operators and maintainers.
Create separate position classifications and denidor LRT and bus operators and

mechanics. Minimize dependence on performing reaarice and system expansion during

non-revenue hours. Learn to conduct right-of-waytenance work under traffic.
TRANSIT ORIENTED DEVELOPMENT (TOD )

The City of Calgary has adopted many policies andlaines that relate to transportation
choices, transit use, quality of life and urbannfor These contain policy directions to
encourage transit use, make optimal use of tranfsatstructure and improve the quality of the
urban environment. The focus of these policie® ipreserve a major employment center and
to attract new high-density residential developmeithin the downtown and within close
walking distance of LRT stations and major bus idons, (Hubbell J. and Colquhoun D,
2006:8). This strategy is aimed at moving jobs @lo® residential areas and decreasing
commute distances, encouraging greater use of meplkiycling and transit for work trips, and

making more efficient use of the off-peak directadriravel on transit and roadways.

1. Plan an integrated policy solution Develop integrated land use, development (TOD),

road, parking and transit policies. LRT has hadoaitive impact on increasing the
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modal split for downtown work travel when suppoetipolicies are working together
to manage the supply of long term downtown parkiregd capacity and transit
service.

2. Achievement of TOD requires political commitment am collaboration with
private sector developersProactive land acquisition and land banking by Ty
can facilitate development or protect future opgidor employment centers. In most
cases, developed land uses are very long termgftiner the cumulative impact of
incremental, poor land use decisions is significdntis critical that cities show
leadership in supporting TOD by locating some 6f litusiness functions in these
developments, expediting approval of TOD and caarsition of financial incentives
(i.e., business tax breaks for TOD tenants, Tarelment Financing) , (Hubbell J. and
Colquhoun D, 2006:12).

This experience of Calgary city indicates thagating a major employment center and high-
density residential development along the LRT damribased on the policy framework is the
key to integrate cities transportation system. dahieve these, different policies and

guidelines should be prepared.
Transit Safety

Providing a safe journey for the customers is thenlber one priority of Calgary Transit.
Calgary Transit has a rigorous program aimed atdant prevention and investigation.
Reporting of all accidents is a requirement ofsgdiff. Reports are completed each time that a
transit vehicle makes contact with another vehipledestrian or object. Passenger injuries
(mostly trips, slips and falls while boarding orgating) are recorded. In general, the safety
record of the LRT system is more favorable than fdsbbell J. and Colquhoun D, 2006:13).

Table 2.1 provides information on the rate of régadivehicle and pedestrian accidents. The
rates of vehicle collisions per million kilometearktravel and the number of passenger injuries
per million boarding’s are very low. It should beted that these data do not segregate
accidents or injuries by severity. As shown on thikle, the reductions were significant
between 1995 between 1995 and 2005. In this reta@dverage annual decrease in the cases
of collision per million km in respect of bus anRT were -2.5 and -0.9 percents respectively.
Similarly, in the case of passenger accidents piomboarding in respect of bus and LRT

were, -11.8 and -17.3 percent respectively.
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Table 2.1 Calgary Transit LRT and Bus Collisions ad Passenger Accidents

| 5 25
Collisions per million km
Bus Collisions 3.0 |78
LRT Collisions [1.3 103
Passenger Accidents per million
boardings
Bus Passenger Accidents 56 .6
LET Passenger Accidents Al 0.6

Based on, (Hubbell J. and Colquhoun D, 2006:14hlgary LRT safety practice shows that,

» Surface LRT operations can be safely and effegtiirgegrated within city streets by
using conventional traffic, pedestrian and railveantrols.
* LRT signal pre-emption in arterial streets progideduced transit travel time without

compromising roadway safety.
Station Design

Regarding the station design, (Hubbell J. and CGugn D, 2006:15) that, the initial

constructed stations were accessed by enclosewayai and a single set of escalators. No
provision was made in the station design for elengabr ramp facilities to accommodate
persons with disabilities. However, in the othemany station design and construction there
were a lot of improvements for the accessibilityatif communities. the station design and
location also considers the express bus statiomef@ély the station design is done by

considering the following issues:-

» Minimize station access time where possible witdgrlevel access to stations.

* Integrate the scale and design of stations withcaijt land uses.

» Design to the highest barrier-free accessibiligngards possible.

* Invest time, effort and funds to ensure the statiesign function well, is intuitive,
understandable and creates a “significant placethencommunity from a customer

perspective.
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» Alternate end loading should be incorporated atcasgive centre-load stations to
balance customer loads between buses and care imath consist and achieve more

efficient use of available capacity..
ACCESS MODE PLANNING

Access mode planning for Calgary’s LRT system acoondates a comprehensive range of
access modes (that is, walking, cycling, auto, éedulis); however, first priority is given to
ensuring effective integration of feeder bus neksawith the LRT. at some stations over 50
percent of customers typically access the LRT amtaby feeder bus. Together, the LRT
system and connecting feeder bus network form lalyigtegrated system which services the
demand for downtown work trips and cross-town ttaeesuburban employment, educational
and shopping destinations To allow reasonable appities for private vehicle access to the
LRT stations, park, ride, and auto passenger dfbfacilities are provided at suburban
stations. The amount of parking provided at LRTiste is set to comply with established
policies which specify that 15 to 20 percent ofjpcted ridership be accommodate by the
park and ride access mode. The calculation of packride demand considers the number of
residents living within the catchment area of thatian; the number of transit trips made
external to the community by the residents, theqdrof transit trips that access the station
by auto and the efficiency of the parking lot,(Hebld. and Colquhoun D, 2006:14).

CONCLUSION

As discussed above, LRT has become the backbortbeofCalgary Transit system and
ridership has grown dramatically over the past decas a result of comprehensive,
coordinated policies to manage urban form, downtgarking supply, and ensure balanced
investment in roadway and transit infrastructurgegration of the LRT system with other
modes of travel has created an environment, whipparts further development of the transit
market. The experience of the City has demorestrdtat LRT systems can be successfully
integrated into the right-of-way of city streetshel City has adopted strategies which give
priority to LRT vehicles in mixed traffic environmts. Other lessons relating to station

design and personal security have improved theysafel operation of the LRT system.

The success of Calgary’'s LRT system is best refteby the fact that LRT expansion and
increased capital investment in transit is constbtea top-of-mind request in all Citizen
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Satisfaction Surveys which the City has undertakemhe last decade. City Council has
responded by committing significant funding to uridiee an aggressive LRT capital program

that will focus on four initiatives:

1. Complete the primary LRT network by extending tReséng LRT nerworks.

2. Increase network capacity by expanding the LRTtflaed begin expansion of
platforms to accommodate four-car train operation.

3. Develop future LRT corridors by expanding Bus Rapmnsit service parallel to
future LRT routes.

4. Sustain current LRT fleet and infrastructure by emsaking critical life cycle

maintenance of major system components.
Switzerland

Urban Roads with LRT - Urban Quality!

According to Peter Hotz (2000:50), the successaofransport policy depends both on a
successful blend of public and private formstrahsportation, and the integration of all
circulation into the limited space availablEhe placement of light rails into urban roads is
a solution with clear advantages. It is cost-effectspace saving and puts public transport in
the actual center of traffic flow. A light rail ggsn must comply with the restrictions of the
urban environment. It must use a minimum of cepaninimize energy consumption,
effectively reduce the amount of car trafficeoadl, and increase pedestrian and bicycle
circulation. The success of a light rail systeinning in the urban roads depends on its
attractiveness to the users.

Undoubtedly, a tram system running entirely in atsn lanes - with temporal and local
separation would be technically speaking the ide&ltion for public transportation problem.
However, we must not forget that this is a serypic®vided for people living in a city, and not
an end in itself. The reconstruction of a city imothing more than the setting for a model
train will hardly meet with acceptance. Wherevesgible, public transportation must prove
its compatibility with the urban entity as a wholde cities in Switzerland have been able to
maintain the luxury of a highly accessible in-rdaht rail system with a good deal of public
support. This has required a continuous processmpromise between the operational needs
of the light rail system and the urban situatioraashole. It also requires a real marketing
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skill to provide continually exactly the servicesthe customers need, (Hotz, 2000:50). This
practice of Switzerland helps the Addis Ababa éityministration to understand the efforts to

be made for the reliable, and acceptable lightsystem in city streets.
England

Improving Public Transport through Light Rail Trans it

Light rail systems are not fully integrated witthet forms of public transport systems. Public
transport systems are more likely to be regardedttagctive alternatives to the car if they
operate in a joined-up, integrated way. Integratirolves co-ordination between services,
physical proximity allowing ease of interchange stions, and through-ticketing and
widespread availability of passenger informationowtb routes, fares and timetables.
Passengers consider the level of integration tahbeleast satisfactory aspect of light rail.
Integration with bus services has been poor to mateleon many lines and bus and light ralil
services have been in competition with one anotinethe same routes. Light rail has had a

limited impact on road congestion, pollution andd@ccidents, (John B. 2004:4).

The Transportation Department of England envisagatl light rail schemes would help to
reduce urban road congestion, pollution and actsdby bringing about a shift away from
cars (John B. 2004:4). Although there has not rezcég been an easing of road congestion or
a reduction in pollution or road accidents. As pedpave their cars and travel by public
transport, some are replaced by other motoristsgutie free road space that they have
vacated. Light rail cannot, by itself, reduce castgen significantly over the long term. Other
complementary measures, such as park and ride sshame needed. There has been limited
use of such measures, however, by local authontigsslight rail systems in their areas, (lbid,
2004:4).

Western Australia

Integrated Transport Planning

Based on WAPC(2012:19-20); in 2003, the AustraN@ational, State and Territory Ministers
for Transport and Ministers for Planning endorse@larter for Integrated Land Use and
Transport Planning. The Charter commits to anexjiget of practices and cooperation to

achieve better outcomes for land use and trangfarhing at national level. The Charter aims
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for greater integration of land use and transptabmng across agencies, jurisdictions and
government levels to facilitate effective and simsthle urban and regional development

across Australia, through:

* Reducing the need to travel;

* Reducing the length of journeys;

» Making it safer and easier for people to accesscas;

* Reducing the impact of transport on communities;

* Improving freight access to key terminals and teitpws;

* Providing efficient distribution of goods and sees to business and community;

* Providing a choice of travel modes; and

* Ensuring flexibility to meet the demands of a chaggeconomy and market

environments.

The Charter states that land use and transponhipigmust withstand changes in technology,
social conditions, values, resource constraints @heér key factors. It states the following
nine aims on integrated planning and outcome aofdstegrated land use and transport

planning;

Integrated and inclusive processes;
Linked investment decisions;
Increasing accessibility by widening choices im$@ort modes and reducing vehicle
travel demand and impacts;
Making better use of existing and future infrastawe and urban land;
Protecting and enhancing transport;
6. Creating places and living areas where transpatti@md use management support the
achievement of quality life outcomes;
7. Increasing opportunities for access in both thegmeand longer term;
8. A safer and healthier community; and

Recognizing the unique needs of regional and recat@munities.

Responsibility for implementing the Charter's malvjectives rests with each State, Territory
and the Federal Government. Local governments glegntral role in land use and transport
planning for areas within each State and Territditye above presented practices show that
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there were different issues related to the integnadf the LRT to the road transport system.
Different cities faced various challenges and gaiesefits from the implementation of LRT.
They raised various issues based on their existectipe. So, it is better to summarize the
integration practices by dividing into planningnstruction and operation management based
on these practices and experiences, interview@emess and other literatures considering the

existed conditions of Addis Ababa.
2.6.2 Planning Integration

Planning for our purpose could be defined as therdenation of future course of action to
achieve desired goals. It means deciding in adveses to do, how to do it, when to do it and
who is to do it. Planning guides the action in agaaization for the achievement of the
desired goals and feels up the gap between wihia desired state of transportation today and
what is the desired state of transportation inftihere. Planning of the rail and road network,
identification of source of budget for constructisetting the way of construction with a
minimum interruption of existing transport, lookifay short-term and long-term service shall
be done with integrated manner before coming ictma. For example the evaluation of the
Calgary city administration integrated transpodatplan (2006), states that, the first 25 years
of LRT development and operations have been afisigmt public transit success story, and
the next 25 years will focus on life cycle mairdeoe of the fleet and infrastructure, and
expanding the role of LRT in Calgary. Additionalthe LRT has become the backbone of
the Calgary Transit system and ridership has grdvematically over the past decade as a
result of comprehensive, coordinated policies tonagea urban form, downtown parking
supply, and ensure balanced investment in roadweytransit infrastructure. Integration of
the LRT system with other modes of travel has ean environment, which supports further
development of the transit market, (John Hubbell &ave Colquhoun, 2006:18.). From
above statements of Calgary about integration, @@yoan understand that integrated
transportation planning leads to a successful dfegtteve urban transportation. Therefore,
from this experience the researcher can concluatantegrated transportation is coming from
the comprehensive, coordinated and integrated goaihpolicies to manage urban form, and
ensuring the balanced investment in roadway amhdraaisit.

According to, (WAPC, 2012:38), integrated transatiohn plan is a tool for the comprehensive

analysis of existing and future transport systeguirements within an area defined by a
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single local government or grouping of severalgdigtions. That has significant transport and
access issues in common and informs decision makerg/ays to manage the transport
system and land-use to address these needs. It@idasthis in a way that sustains economic
growth, conserves the environment and supportsqtiadity of life of current and future

generations. It provides an overall framework fondistic planning approach to resolving

emerging transport issues at regional, sub-regiandllocal levels. The integrated transport
plan is part of a larger process to build meanihgéutnerships between all levels of authority
in the delivery of an integrated transport systdmcal governments can use their respective
integrated transport plans to support funding retpué local, State and federal sources for

transport infrastructure improvements.

Based on the WAPC (2012:6), good land use and nated transport planning and
appropriate incentives, improves accessibility aeduce travel costs and time. Land use
patterns and urban form are major factors affeatmodpility and accessibility. Urban planning
directions encourage compact and mixed-use landlogments, integrated planning between
different transport modes like light rails and Imesworks, will create active travel options and

use of public transport to reduce dependence eatermotor vehicle.

An integrated transport plan requires consideratbrall transport modes, and how they
interconnect. A focus on only one local transpsstue without regard for other elements of
the transport system and the adjoining land uses dot constitute an integrated transport
plan. Careful planning is critical to the integdateansport plan’s overall success and the
community and stakeholders should be engaged aiutset. The key steps in the integrated
transport planning process are, (WAPC, 2012:54).

Define the project;

Outline a vision for the integrated transport plan;
Identify key drivers;

Develop specific objectives and strategic targets;
Document and analyze issues and needs;

Review challenges and opportunities presentedaipkin;
Devise strategies to achieve outcomes;

Assign actions and targets to achieve the objegtive

© © N o gk~ wnhPE

Assess and monitor the efficacy of the plan whésiihplemented.
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2.6.3 Integration in Operation and Management

As we discussed in the above sections, after tipdeimentation of integrated light rail transit
and road network plan to the ground, the next agtikiat is left is, operating and managing in
an organized, coordinated, and integrated mannait tinsportation modes, that is road (bus
network, individual automobiles, motors, bicyclesd walking modes) and light rail transit

trains.

Operation of urban transportation and applying anagament structure, that fits local
conditions and respective national framework, hedpassign or split the tasks and duties. The
objective of integrated operation and managemestesyis to minimize the costs of operation
and maintenance, (PROCEED, 2009:162). For exantpée,United States Department of
Transportation have developed management and apeatidelines that helps to create an
integrated approach to optimize the performancexidting and programmed transportation
infra-structure through the implementation of mufibdal, intermodal, and often cross-

jurisdictional systems, services and projects, R¢partment of Transportation, 2006.)
2.7 Benefits of Integrating Light Rail Transit over Road Transportation

Integrated transport planning aims to ensure thatetis a suitable, safe and interconnected
transport infrastructure for different transport des such as private car, freight, public
transport, walking and cycling, which results inproving the community’s accessibility to
jobs, services, recreation and other daily acésitiGenerally, integrating the road and light
rail transit transportation gives economic, socgyironmental advantages. For example the
WAPC, (2012:19.), classifies the benefits of intggd transportation as follows;

Social Benefits: To promote social inclusion by connecting remotel alisadvantaged
communities and increasing accessibility to thedpmrt network for all Australians.

Safety. To provide a safe transport system that meetstraliss mobility, social and

economic objectives with maximum safety for itsrase

Environmental Benefits To protect the environment and improve healthbhyding and
investing transport systems that minimizes emissiand consumption of resources and

energy.
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Economic Benefits To promote the efficient movement of people amdds in order to
support sustainable economic development and pribgpk addition, it promotes effective
and efficient integration and linkage of Austrai&ansport system with urban and regional

planning at every level of government and with rin&ional transport systems.
2.8 Integrated Planning for Sustainable Urban Tranport Systems

Based on the WAPC (2012:38), sustainable trandpmstbeen defined as transportation that
meets the mobility needs of today; does not endamgfglic health or ecosystems; and meets
the need for access consistent with sustainableusssources used and resources replaced,

without compromising the ability of future genecais to meet their needs.
A sustainable transport system is one which:

» allows the basic access and development needsligfdnals, companies and societies
to be met safely and in a manner consistent witimdruand ecosystem health, and
promotes equality within and between successivergtions;

» is affordable, operates fairly and efficiently offea choice of transport mode, and

supports a competitive economy, as well as balaregidnal development.

Sustainable transportation planning with integratassumes limits for emissions and waste
within planet’s ability to absorb them. It useseeable resources at or below their rates of
generation, and uses non-renewable resources &elow the rates of development of

renewable substitutes, while minimizing the impaitthe use of land and the generation of

noise.

In practical terms, sustainable transport is ofiead to refer to the lower impact and active
transport modes of walking, cycling and public saort. Encouraging and funding transport
infrastructure provision at local government leigeéqually important for all transport modes
as the aim is to provide a transport system thrsdor all transport needs of the community

and business services in the local area, (WAPC2:201).

An integrated transport plan should facilitate ayppiate balance between economic, social
and environmental outcomes and between the lochtegional functions of transport. Many

urban communities will need to accommodate botlored and local travel, but is vital that
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regional movement, especially where it involvesuyetiaffic flows or heavy commercial

vehicles, does not excessively damage communitiesigh which it passes, (lbid).

In general, sustainable transportation comes filoeiritegrated plan of transportation and it

should address three areas- Society, Economy, avidoEment.
2.9 Principles to Develop an Integrated Transport

Cities have their own principles of integratingnsportation; however, most of them have
developed similar principles, with little variatioRor example department of transportation in
Perth, Australia have addressed six key princiglesng preparation of integrated planning,
which are; (WAPC, 2012:54).

Safety- the transport system should be safe for all users

Efficiency - the transport system should be provided, operated used efficiently

(functioning in the best possible method with minimwaste of time and effort);

Effectiveness- the transport system overall should provide ¢iffecaccess and movement

for all persons and business for employment, healflucation, commercial, service, social,

leisure and freight purposes;

Environmental responsibility - the transport system should be provided and irsed

environmentally responsible manner;

Social responsibilitythe transport system should provide equitable trame transport

opportunities for residents and businesses, withakbenefits and costs being shared by all

beneficiaries; and

Robustnessthe transport system must provide service in tloe faf ongoing and largely
predictable during the coming 35 years and musilide to respond to and take advantage of

unpredictable economic, social, technological aeiochanges.
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Figure 2.5 Show$rinciples and process for integrated transport plas as provided by
(WAPC, 2012:55)

2.10 Community Relations

Creating awareness about the coming of LRT intstarg road transportation system and
discussing its positive and negative impacts widmmunities will lead to successful
operation and management of the public transportah general and LRT in particular. In

this regard, practice of city of Jerusalem and ®yds presented under here.
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The City of Jerusalem

According to Daniel and Render (2004:779), Jerusale a patchwork of neighborhoods,
ethnically and religiously, and often physicallgtiict. The magnetism, mystique, and beauty
of the city drew its residents here; but in manyysyahere is little other common ground
between them. It is a welcome surprise that thiet ligil project has met with only minimal
objection and has garnered impressive support ftbreides, down to the grass roots level.
This achievement did not come about by chance. eeded community relations program,
administered by the project's management, has goaoied all stages of the plan and

execution of the project. The main elements of éfffisrt include:

. The establishment of Neighborhood Transportatiom@dtees in conjunction with
community centers and other local institutions gltine LRT route. All plans are
presented and discussed in these local forumgjemtsi bring their requests and
complaints here for resolution.

. Establishment of a dedicated websites, multimedesgntations, pamphlets, and
exhibitions, all available in high profiles at pigdoévents, museums, and festivals.

. Distribution of special explanatory materials tdiindual homes near work sites.

. Extensive meetings and presentations to commumayps, schools, associations,
business groups, etc.

. Press briefings, tours, and promotions that keeplitiht rail in the public mind
before the actual appearance of trains or tracks.

. Placement of explanatory construction signing lavatk sites.

. Meetings with special needy groups such as théldiddo check designs.

. Thanks to these efforts, the optimism accompanyimg development of the
Jerusalem light rail project has weathered storiimgg and remains strong. If the
project succeeds in achieving the ambitious gdahss set for revitalization of the
city and increasing the level of accessibility foe city’s residents, it will be in no
small part due to the efforts to include commumélations and input as an integral

part of the planning process.
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From the practice of Jerusalem, someone can uadeérshat, how the input of stakeholders
and communities is influential on the route setactand priority of LRT. Therefore, giving
consideration for the input of the community on t®sign, route selection, etc. helps for the
acceptable implementation of LRT in the city. Gatigr the above-stipulated practices of
community participation in Sydney’s LRT implememat could possibly be fully applied or
partially for the city of Addis Ababa and its pagit impacts may be revealed.

The City of Sydney

As stipulated in Sydney’s Light Rail Future (201221), the development of Sydney’s Light
Rail Future has drawn on extensive research anetsiéder consultation, which has been

carefully considered. The following points are disged from Sydney’s LRT practice:
Sydney Light Rail Round Table

The Sydney Light Rail Round Table and its workingups have engaged in discussion and
information exchange on topics related to the dgwekent of Sydney’s Light Rail Future.

Forming the Round Table, this enablesstakeholders to have input to the development of
Sydney’s Light Rail Future. The Minister invitedpresentatives and organizations located in,
or associated with, the Study Area to be membetiseoRound Table. They included councils,
health and education providers, events and reoregtrecincts, as well as government
organizations and select representative organizatidhe Round Table was the primary
forum for engaging with key stakeholders, bringitogiether executive level members of
relevant agencies and institutions to provide r@gupdates on the progress of the project, and
to receive local expertise and feedback at keyeptopilestones. The Round Table was
supported by a series of Technical Working Grougtings. The Sydney Light Rail Round

Table influenced a number of elements of the ptpjecluding:

1. Project objectives: Feedback was received on the draft policy aims praject
objectives at multiple meetings, which subsequeimntigrmed the development of the
final project objectives, and criteria against Wwhioute options were assessed.

2. Customer needs Organizations provided detailed information outlg current and
anticipated travel needs, which helped to inforrdr&&gy’s Light Rail Future.
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3. The Study Area Stakeholders offered advice about their plans fature
development, which were taken into account.

4. The long list of route options Stakeholders provided feedback and input to dne |
list of route options considered.

5. Refinement of route options Some route options were amended or added based on

stakeholder discussions. An additional route sed¢mjetion was added.

The above practice shows that, giving consideratmnthe community, these may be
different organizations and business groups enalidesright and accepted LRT
implementation. Some of the stipulated practiceSyafney could possibly be fully applied
and some others partially for the city of Addis Abha Therefore, the public officials
should give attention and due regards to the coscef subject societies in deciding
preferable routes so that optimum operation andag@ment goals may achieve. Based on
this, AACRA and ERC have respective responsibifitprganizing forums of discussions
and procedures to create this type of environmembng concerned communities. In
general, efficient operation and management ofgnated road and LRT system will
achieve through discussion and sharing of idea$h wépresentatives of concerned
communities’ right from planning to implementatistages of LRT.
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CHAPTER THREE

THE RESEARCH DESIGN AND METHODOLOGY

In order to evaluate the integration of the raill @nad sub-sectors in Ethiopia/Addis Ababa,
an appropriate research methodology has been @elsign this research. This chapter
discusses procedures and activities to be undertakeearch design, interviews development
and data collection, data analysis and interpati

3.1. The Research Procedures and Activities Undelkan

Evaluation of rail and road sector integrationglanning, construction, maintenance, traffic
network and flow plan (Case study of Addis Ababajcompasses many activities such as
proposal development, literature review, researesigh, interview development, data
collection, finding appropriate references, vigtiof sites and discussing with managers and
engineers, data analysis obtained from interview.

3.2. Research Design and Methodology

The research design enables the researcher to ratieeasic research questions. The choice
of the research design depends on the objectivéiseastudy, the available data sources, the
cost of obtaining the data and the availability tmhe. The purpose of this research is
evaluating the coordination between the railway ayatiway offices in the case of the Addis
Ababa LRT considering the current conditions anentlproposes preferable practices for
adaptation by using qualitative data. Therefore,e&ploratory research method has been
employed since it was presumed to fulfill the pupof the study. The research is conducted
to gain background information and for better ustirding of the problems and to provide

insight into a given situation.
3.2.1. Sample and Sampling Techniques

The Federal Democratic Republic of Ethiopia (FDREpT, ERC, AALRT Project Office
and the AACRA were selected for interviews to acgdppropriate data through effective

conduct of the survey procedure. It is believed thagible, responsible and clear information
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would be obtained within a short period resultingai viable report, which will satisfy the
concerned office for road-rail integration in Ethi®@ in general and in Addis Ababa in

particular.
3.2.2. Instruments of Data Collection

The issues discussed under the Literature Revialrasearch questions were used as a

guideline for the development of an interview.

The questionnaire designed, administered and wsexk semi-structured; that is, the
guestions were developed in a particular ordeaddition, it was envisaged that discussions
would be carried out with interviewees based orir ttesponses; expecting to acquire better

gualitative data on the issue.

The interview questions were designed in Englisth ianvas conducted both in Amharic and
English languages based on the interviewee’s gil@ss and interest. This helps to create

proper rapport and to gain better responses frenmtierviewees.
3.2.3. Methods of Data Collection

It was believed that the use of two or more indeeeh sources of data or data collection
methods helps to substantiate the findings in thdys Therefore, the study employed both

primary and secondary methods of data collection.
Primary Data Collection

In order to answer the basic research questionst@mdalize the intended objectives; the
researcher gathered primary data from the concamikednd road sector Engineers, Officials
and Managers through face-to-face interviews. Titerview method of data collection

provided an opportunity of getting reliable datanfr the respondents. It also provided
chances to the interviewer and interviewees to Hmteer interaction, clarification of issues
and getting details on the questions and answeage Tecorder was used to capture all
information orally provided by the intervieweesjstlinas helped the researcher to give full

attention to the respondent. Additionally, sits@tvations were conducted.
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|. Secondary Data Collection

The study employed secondary data collection mettoithe Federal Ministry of transport,
ERA, ERC and AACRA documents, AALRT Preliminary igs documents, International
standards and manuals, other countries' experigfres/sing websites. Besides, books,
journals, published and/or unpublished researchengamovernment plan documents were

reviewed to make the research reliable and depéndab
3.2.4.Method of Data Analysis

Data analysis is the application of reasoningrideustand the data that have been gathered
from respondents; and the appropriate analyticdirigue of the analysis mainly determined
by the characteristics of the research designlamdature of the data gathered (Saunders et al.
2009). For this study, qualitative research metisodmployed, therefore the data collected
from primary and secondary sources were systentigtioeganized and summarized with

proper description.
3.2.5 Validity of Instruments

Validity is the soundness or rationality, whethes findings are really about what they appear
to be or the degree to which results obtained ftloenanalysis of the data actually represents
the phenomena under study. The validity of datdegatg instrument is confirmed by the
ability and willingness of the respondents to pdevihe information requested. In order to
make the interviews valid, relevant and objectiwehe problem; it was properly commented

by the advisor, and were corrected and refined.

Lastly, the improved interview questions was usadptrimary data collection. The designed
interview can help to evaluate the Road-LRT intégracurrently and in the future. It also

enables to mention the way and benefits of thesadbors' integration.
3.3. Ethical Considerations

All the research participants included in the studye clearly informed about the purpose of
the study and their willingness before the begigroh conducting the interview. Regarding

the right to privacy of the respondents, the stodyntained the confidentiality of the identity
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of each participant. In all cases, names were &epfidential and instead, collective names

such as ‘the respondents’, ‘the participants',itkerviewees', etc., were used in the study.
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CHAPTER FOUR
DATA ANALYSIS AND INTERPRETATION

4.1. Introduction

This section discusses the results of the studydas the research tools presented in
preceding sections of the report. The purpose isf $tudy is to evaluate the rail and road

sector integrations in planning, construction, rtenance, operation and management for the
case of Addis Ababa. Primary data were obtainedh fconcerned officials, managers based
on semi-structured interview and the secondary (taiaks, standards, procedures, practices

of other cities, documentations, and internet) vealected from concerned organizations.

4.2. Characteristics of the Interviewees

Characteristics of the interviewees mainly focuglmdemographics of the respondents such
as sex, education, sector experiences. In thigrdeghe selection of the interviewees was
based on their profession and responsibility inrthespective offices. Table 4.1 depicts

details on interviewees.

Table 4.1 Characteristics of Interviewees

Year in Educational s
ex
) No. of the Organization | Qualification
Organi-
No. _ people Below | Above | BSc & | MSc &
zation _ _ Male | Female
interviewed| 2 Years| 2 Years| below | above
(%) | (%)
(%) (%) (%) (%)
1 Moot 2 - 100 50 50 100 -
2 AACRA 6 16.6 83.4 16.6 83.4 8314 16.6
3 ERC 2 50 50 - 100 100 -
AALRT
4 Project 4 75 25 75 25 100 -
Office
Total 14 35.4 64.6 35.4 64.6 958 4.2
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The study mainly focuses on the current conditibthe rail and road integration in Addis
Ababa, thus, clear and reliable responses weraregfjiitom the officials and professionals in
their respective positions and offices. In thispexd, the interviewees were taken from four
organizations namely, the AACRA, the ERC; the AALRT0ject Office, and the MoT. Their
educational statuses and positions are importarddecription. In line with this, most of the
interviewees are holders of M.Sc. and some l&&e in engineering and others have adequate
experiences in the fields. Therefore, this comldmatof academic qualifications and

professional positions will help to acquire rel@lbind reasonable data about the issues.
4.3. Infrastructure Integration Practices in Generd

This section would summarize the general infrastmat integration practices in Addis Ababa
based on the actual conditions. Basically, infragtire includes the road, rail, telecom,
electric, sewer and etc.. In this case, it sho@ldtoessed that infrastructural integration does
not mean the services; rather, it is the conswaoctand installation process of these
components. It can be observed that different\ettan activities in Addis Ababa are carried
out at the centers and across the roads for infiistal utility purposes. For example digging
and excavating, erecting electric poles very clmgéhe roads or on the walkway, cutting the
asphalts after roads have been open for servigsilling telecom lines, and inserting water
and sewerage pipelines are common and easily aiservrhis problem may have different
reasons, but the major factor is lack of integrat@mong government stakeholders.
Especially, the road sub-sector offices have dimragponsibilities related to the roads
reliability, sustainability, safety, serviceabilignd environmental friendliness. Therefore, to
avoid or minimize the undermining of road utilitgifferent proactive and retroactive
measures should be taken by the custodian bodies.

In many countries, there are standards and rulesrisider provisions for other infrastructural
utility installations during road design and couostion. Moreover, these rules and standards
are prepared by involving concerned bodies basati@nshort-term and long-term plans and
programs. Integration in all infrastructural dimems like; road, rail, telecom, electric, water,
etc., have direct and important impacts on the eegnof the country and social values of the
affected communities. Therefore, integration oflmuinfrastructure regarding roads, rails and

utilities could be overcome by changing the curneebk attitudes and by building strong
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integration habits. Generally, creating this int¢gd infrastructural environment, especially in
transportation sector requires tremendous effortsiishould be one of the most important
responsibilities of ERA in general and AACRA in peular. Finally, it needs to be
commended that the ongoing construction of LRT enaiovisions for installation of electric
and telecom tubes, open culverts for future watdrseewer pipes along the corridor lines with
defined spacing for the purpose of future infragtical utility. This enables utilization of the
infrastructure without any digging and cutting eittes to cross the road, rather installing or

inserting the wires or the pipes in the providedropgs.
4.4. Integrating Light Rail Transit into the Roadsof Addis Ababa

4.4.1. Planning

In relation to the planning of Light rail transibhé road network in integrated manner, this
paper tries to find written documents likemagazinbsochures and feasibility studies
regarding AALRT. In addition to the written docuntgnsemi-structured interviews were done
with officials and professionals of the Federalm@eratic Republic of Ethiopia (FDRE)
MoT, AACRA , ERC, and AALRT. Findings in this regbare presented below.

Short-term Plan

Short-term plan of transportation in most countrissa plan set to solve the existing
transportation problem or to do counter measurgsdwealent transportation problems. In this
regard, the Ethiopian Government decided to coosthe Addis Ababa Light Rail Transit
Project to alleviate the current traffic congestidt this time, the LRT construction has
progressed above 70%. During data collection, thenrohallenge was to obtain a document
that contains this short-term plan of the AALRT jead. Even though the project is included
in the Growth and Transformation Plan (GTP) of Heeleral Government, it is not possible to
access the document since it was not readily dlailddence, to overcome the problem,
interviews were carried out. As the responses aysual, there was a big gap in integrating the
road and rail network plans. Based on the respotisegdestruction of newly built roads for
example; the middle lanes of the roads from MeSkplare to Kality and from Meganagna to
CMC were destroyed. It seems it was not foreseantiie AALRT construction would come
into action within this short period. However, thR&CRA had information on the coming of

AALRT,; that is why the middle lane was constructéth single asphalt layer considering the
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short period service. Nevertheless, the AALRT Ribjgtarted implementation before the
expected time, and this condition caused the ddgiru of the middle road within the

provision of little service. Here, it can be presdhhat if there was a short-term plan of LRT,
the AACRA would have never built the road in thestfiplace but rather the place will be

reserved for future LRT construction.

During this research, it was found that AACRA hashort-term plan until 2017, but ERC has
not a plan in relation to light rail project. Asetlinterviewees have confirmed it, the ERC is
constructing light rail project based on the AACR#&erest of mass transportation route
direction, rather than planning in harmony. Howetee experiences of other countries reveal
that, they have one unit/department that createegyration of route networks, selection of
mode of transport, operation and management ofp@tation system and implementation of
integration plans. These enable to avoid or miremptan variations in road and LRT

construction.

According to the responses of AACRA officials arrdfpssionals, the study of implementing
the operation of the BRT system is on the proc&b& Mayor of Addis Ababa gave a
statement, “the B2 BRT corridor should be compldigdSeptember 2016” (PMU, 2014:1).
However, another challenge may happen since theRVAls under construction, and it will

be completed before the construction and implenientaof the BRT corridor is finalized.

From this, it can be presumed that there mightiffiewties in the near future to integrate the
B2 BRT with the LRT system, especially in statiossdn and location. In this regard, the
researcher believes that the planning and congirudcf LRT and BRT should be done in
integrated manner for effective, efficient and aimsble transportation; at least, the
implementation of LRT should consider the upcomifd@RT corridor and thus provide and

establish the necessary requirements.
Long-term Plan

Long-term plan of transportation indicates that ghenning of transport routes and modes
should consider social, economic and cultural ckarizased on population and development
forecasting. It is optimum to plan with the integwa of different private and government
offices and organizations. The long-term plan @fdr@nd rail network in Ethiopia will require
communication and cooperation with the: CentraltiSieal Agency to get population

forecasts; City Land Use Administration to resenght-of-ways; City Urbanization and
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Development Offices to know future settlement pda@nd ERC and AACRA Offices to plan

and determine road and rail routes and to reseghé of-ways for LRT construction.

Most cities in other countries have integrated trgn plans of transportation systems. This
helps them to get reserved areas or to avoid fugkpansion and construction of buildings
and homes within the road and LRT right-of-ways tluerbanization. In view of the above,
any further construction should consider citiesadoand rail network right-of-ways.
However, based on the interviewee’s responseshareRACRA nor ERC has a long-term
plan in relation to the AALRT transportation seegcor no source has been found in this

regard.

In view of the foregoing, it seems that there wexmaknesses in preparations of integrated
road and light rail transit plan for AALRT implem@ation. To improve this, the city
administration of AA should put a direction of igtating the two sectors for the preparation

of well-studied and integrated short-term and lterga plans of the city’s transport system.
4.4.2 Design

If there is planning integration between road amilr'L_then it, easies integrated design and
construction of road and light rail. Since the dasconsiders the plan and the construction
implements the design to the ground. Accordinghi® interviewee from the AACRA and
AALRT project office for alleviating traffic problas at interchanges and crossovers the two
sectors has established integration. Even if ttsene long-term plan related to the integration
between the road and light rail, they have desigmedommon at the interchanges and
overpasses. Especially, around the interchangedaitieneck areas the road and rail sectors

design together for better serviceability.

This integrated design at special areas help AAG&RAonstruct the road side by side along
the construction line of LRT. This has been obsgrfeat construction of road is underway
along the implementation section of LRT and themwainstruction part is completed in most
sections. Even though there is a gap of planningtegration, the current construction of road
and LRT line at the same time and in integratedmaahelps to minimize the economic and
social losses. The following pictures taken durihg site observation, partially shows this

condition.
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Urael LRT and road interchange design (

animation)

S

Mexico area LRT and Road
design (3D animation)

Figure 4.1 Integrated road and LRT design

4.4.3. Construction

Construction is an implementation of a plan inte #xisting ground and it should always
come after the plan and before the operation. @actsdn of road or rail corridors, especially

in cities, results in interruptions of existing ngportation systems at different degrees. In
relation to this, due to the current LRT constroictactivities, various types of problems were
observed regarding the road transportation opemstido corroborate this, on the road
sections from Kaliti to Gottera and from Megenagiwa CMC, vehicles were facing

challenges to return on the opposite direction with short distance since the turning points

were closed for LRT construction. Extra travelsget returning places cause increases in
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vehicle operating costs (fuel consumption, spamspére wears, depreciation, etc.) of the

vehicles. Based on observations, these costs wémated as follows:

» the average forward and return distance at Saraditm is 3.6 km;
» average daily number of vehicles returning at gr@nt is 2244; the data collection is
based on the following table.

Table 4.2 Number of vehicles at turning points (counted for 30 minutes 15 before and
15 after the mentioned time)

counting time

no of all 30min daily (12hrs)
types | average average average
at of cars g (12hr*2/hr)*1.35*average
no of 30 min
7:00:00 57
. 8:00:00 75
Morning 66.75
10:00:00 64
12:00:00 71
69 2243.7
14:00:00 70
16:00:00 77
afternoon 71.75
18:00:00 81
19:00:00 59

» taking a medium car as a representative vehicke,atrerage operating cost of this
vehicle is about Birr 5.70 per km (using the averagerating cost from different
models);

» the total amount of daily operating costs of vedscteturning at this point becomes
(5.7birr/lkm/car*2244car/day*3.6km = 46,046birr/dd§.the condition at this point
continues for a month it costs about one and hdliiom Birr and any addition of such

point results in doubling or tripling of the costs.

These incremental costs results in decreasingrnbtemie of road users and the country to
provide hard currency for importation of fuel anghge parts. To minimize these problems,

ERC and AACRA should effectively coordinate to coapewith joint solution and direction.
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Constructed road, Bridge and Constructed round about road and ove
LRT at Urael pass LRT Bridge at Mexico

Constructed road and LRT line from
Urael to 22

Figure 4.2 Road and LRT Construction

According to the interviewees and observationgai$ also found that there are weakness and
strengths in integration during construction of T and roads. Starting from the strengths,
there were construction of roads side by side atbeg_RT construction corridor, especially
at the interchanges and overpasses, the road drohea are jointly designed the AACRA
and AALRT project professionals and constructiomnslertaking at the same time by their
respective contractors. The other strength seemglthese construction is, the AACRA’s
decision to solve the right-of-way problem permadlyealong the LRT corridor, keeping the
road width to be 40m. When coming to the weaknégsng construction of road and LRT
corridor side by side, inability to finish consttion of the road in line with the LRT

construction results in exacerbation of the icgffoblem around that area.
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4.4.4. Operation and Management

Operation and management department of transpmrtaystem have a mandate on the
activities of maintaining road and LRT lines, moniihg and controlling traffic flow, taking
measures during accidents, protecting the rightraf-of the road and LRT lines. According
to (Ezzedine et al, 2009:2), the crucial elemerguafcessful integrated transportation system
is the result of managing and operating in an degahmanner for all types of transport

modes.

This Study has tried to gather the current directicegarding the operation and management
of the forthcoming dual Road and LRT public transmystem. The interviewees from both
sides (AACRA and ERC) responded that, the operatm@mhmanagement system of the LRT is
under study. According to the LRT Project Progresport (2014), the construction of LRT
will be completed in January 2015 just after 5 rhenOther countries' experiences show that
the plan and direction of operation and managemsgatem for the public transportation
should start at the design completion and commeanewf construction. However, inability
of finalizing the operation and management systeay mveal that the concerned body is not

giving full attention or it may show lack of empomveent.

Since the above weaknesses have been manifestéddis Ababa projects, AACRA and
ERC should be prepared to provide an acceptablerantrnized public transport system for
the passengers. The comfort and attractivenesassfepger transport systems depend largely
upon the quality of transfers at interchanges betweublic transport vehicles and private
cars. So, the crucial element of successful intedrantermodal transport system is the
coordination of travel schedules, and synchrororatf arrival and departure times between
modes as much as possible to minimize passengel ftad waiting times. Concerning this,
Ezzedine et al (2009:2) states that the impresadwances made in computer technology,
telecommunications, decision support tools and odshare playing a crucial role in the
promotion of public transport. Arrangement for imfang travelers about existing transport
possibilities in order to allow them to define apthn their movement, giving access to
information and quality infrastructure to find owhat mode of transport is available, and
arranging reserved parking places contribute tac@essful integrated transport system. The
previous description shows that integrated trarisp@tems are customer-oriented that makes

them attractive. Nevertheless, to offer citizensprehensive seamless mobility, advanced
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operation and management systems are required wcmgbidifferent decision and
informational support, especially to help the oparahat is responsible for the traffic
regulation. Due to these and other reasons, ERCARERA or the City’s administration
body might need a common discussion and decisiomitumize future operation and

management challenges and ambiguities.

The AACRA and ERC interviewees feared that, if thastruction is completed based on the
current progress, the operation and managementdwaaoe inescapable challenges. It takes
time to organize, direct and train the operatiod amnagement department staffs and in
relation to these and other weaknesses, some imtergs responded that there might be a
chance that the city administration might outsoufee operation and management of LRT,

which is currently on the way of discussion.
4.5 Community Relations

Creating awareness about the coming of LRT intstarg road transportation system and
discussing its positive and negative impacts widmmunities will lead to successful
operation and management of the public transportaith general and LRT in particular.
However, both ERC and AACRA have not decided on dingction of doing this issue. The
AACRA and ERC have respective responsibility inasrgizing forums of discussions and
proceddures to create clear figures among comnegnitn general, efficient operation and
management of integrated road and LRT system wflleve through discussion and sharing
of ideas with representatives of concerned comnasitright from planning to
implementation stages of LRT. The practice of J@rm and Sydney discussed in chapter

two strengthens this issue.

4.6 Challenges/Barriers of Integrating the Roadad LRT System in Addis
Ababa

During data collection and document review, différbarriers that inhibit to integrate the
LRT into the city streets were identified and soofethese barriers are presented and

described here under.

Unavailability of experienced professiona: - Since the implementation of LRT is new in
Ethiopia, no professionals were trained on interahahd integrated transportation system.

This situation obliged the ERC to hire external stdtants and contractors to develop
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planning, designing and construction documents Wwith lower interference of local
professionals. This action did not even give mugpastunity for knowledge transfer to local

professionals.

Lack of standards and specificationr In other countries, there are standards and
specifications for any new road or LRT plan thatitg should fulfill. This helps to plan and
build LRT and adjoined roads in accordance with stendards avoiding the destruction of

existing infrastructures during implementation. S'practice is nonexistent in the Country.

Weak planning habit: - During conducting interviews and document collaetiit was found
that the practice of planning with consideratiorttad future is low. The discussions with the
Interviewees revealed that, planning by considetomgorrow’s transportation and technology
demand is not adopted, rather doing what is cugreatjuired is the common practice. This
creates problem when the new system is to be mEgrwith the existing transportation
system. Consequently, correcting the problem wellcbstly or leaving the way it is will be

wastage of resources.

Separated organizational structure of LRT and road system- Other cities have
responsible bodies regarding urban public trartapon. This body usually has a
responsibility of planning, identifying approprigbeblic transportation mode, integrating the
road and LRT networks, setting objectives and gtmlshe future by considering all types of
transport modes, controlling traffic flow systenetc. However, the case in Addis Ababa is,
roads are owned and administered by AACRA while Li&planned and supervised by ERC,
with little or no synchronization of planning angevation of the City transportation system.
This condition creates communication gap in integgathe LRT into the existing the Addis

Ababa road transportation system.

Absence of local consultants and contractors in theector- Regarding the current LRT

implementation practices, the main consultant drel dontractor are from abroad. These
companies may not be so concerned as local conganisustainability and the effectiveness
of the implementation; rather, they focus on mazing their financial benefits and

advantages. Moreover, they implement what is declae the government without detailed
investigation of the impact of the implementationfoture development of the city. This issue
was raised by both AACRA and LRT as a drawback&dountries envisioned technological

advance.
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Political Leader’'s ability:- In this regard, the interviewees explained thatreghare
weaknesses in directing and arranging the waydaoivin developing cities in Ethiopia in
general and Addis Ababa in particular, including freparation of a transportation master
plan. That is why, the preparation of the long-t@lan of the road and LRT network of Addis

Ababa has not been materialized yet, except pugirage 1| LRT general route direction.

4.7 Benefits Due to the Presence and Losses Due tte Absence of

Integration.

4.7.1. Benefits

Integrating LRT and the Addis Ababa road systemtieaeendous advantages in the provision
of the City's transportation services. AccordingN@dPC (2012:60), integration of mobility
system will enable the provision of safe transgavh scheme, integrated transport and land
use planning, recommend solutions for managing est@n within acceptable levels,
reducing greenhouse gases emissions, minimizingraemaental pollution and negative
effects of climate change. Besides, they could rdmurte to the economic growth and
wellbeing of the community, contribute to air qtyaland other quality of life in the city,
improve transport infrastructure by providing ecomcal transport solutions and minimizing
cost to the users. For these reasons, integrdtsgRT into the road transportation system of
Addis Ababa is highly likely to minimize the curtertraffic congestion and public
transportation problem and it may improve the apgreze of the city.

4.7.2 Losses

There are quantifiable and unquantifiable losses.
Quantifiable Losses

If there is no coordination between ERC and AACR# destruction of already implemented
infrastructure could happen. For example, the caoson of the road around Lideta Supreme
Court area was completed around 2011. Similarlg, bads from the Meskal Square to
Kalitiy and from Megenagna to CMC were completedwaen 2009 and 2010. All these
sections had served less than four years. Norneagighalt roads have a minimum service life
of 10 or above years. However, all the centerdgiaeound 7m width) of the above section

roads were destroyed beginning 2012. These sectiadscost the country millions of Birr
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without giving the expected services. To explais ttiearly, the average construction cost of
one km of asphalt road with 7m width is 8-10 mili&thiopian birr. For example, the length
of destroyed section from Maskal square to Kaktylbout 10km. Therefore, the total cost of
this destroyed section is estimated at about ETB@Ibn. It should be emphasized that costs

are accounted for not only for construction bubdts destruction.

The exact estimation of detailed losses is diffisihce getting the construction unit rates of
the time was not possible and these costs varyb@as¢he topography, type of soil, etc. Even
though calculating such costs is difficult, listittge main quantifiable cost may help readers to
deduce the losses due to lack of integration. Hesoene of these losses are costs of
construction, costs to destruction, costs to disfbs destructed material, and fuel and other
variable costs of the vehicles due to the interompdf traffic flow during construction and
destruction.

Unquantifiable Losses

Regarding the unquantifiable losses, these aextthirrelated to the economic, social and
political aspects. The financial costs incurredtbe destruction of the infrastructure could
have been used for social well-being such buildgihgchools and health centers. In addition,
during the construction and destruction of theasfructures there were noise pollution, time
loss, degradation of neighborhood social amenitiepgtitive construction on the same
segment disrupting social mobility, etc. are samh#ée unquantifiable losses due to lack of
planning and effective infrastructural integration.
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CHAPTER FIVE
CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

In this chapter, conclusions and recommendatioapegsented based on the findings of the
study.

5.2 Conclusions

This study was carried out for the evaluation @& thtegration between the road and LRT
system in Addis Ababa in respect of planning, camtsion, operation and management. The
study has dealt with demographic and professiord&iles of the study participants such as;
present designation, year of service in the orgaioiz, educational qualification and sex.
Infrastructural integration practices in other coi@s in general and in Addis Ababa in

particular were discussed. In this respect, intaggaLRT into the Roads of Addis Ababa,

community inputs in integrating road to LRT systarhallenges and benefits of integrating

the two sub-sectors and quantifiable and unquabt#ilosses have been also discussed.

The AACRA interviewees know/accept the integratlmetween all types of infrastructural
units is necessary for sustainable transportatymtem in Addis Ababa, even though they
recognize their weakness to do this.

The findings of this study revealed that long-tgulanning is not adopted within AACRA.
This causes for the destruction of built roads authgiving the expected services ERC
mainly focused on the planning, design and constmicof AALRT along the AACRA
proposed lines. however, integrating the LRT stetiwith the existing and future bus stations
is not done in common. In addition, joint discussiaegarding grade crossings and traffic

flow management were not carried out.

According to the respondents, the implementationLBT within a short period was
immediate and unexpected for the AACRA professignahis is one of the cause for the
destruction of newly built 7m width middle asphadad from Kaliti to Meskal Square and

from Megenagna to CMC.
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Based on practices obtained from other cities, @mgintation of an infrastructure should be in
line with long-term plan. This means, current isfractural implementation practices should
consider tomorrow's plans by referring to long-teptans. Planning of road and LRT
networks and stations were not undertaken in aggrated manner. In addition, there were
also weaknesses in integration between the cutriefit construction and the existing road

system.

Regarding the An office or enforcing body for theemtion and management of LRT is still
not determined, even though the construction of MRI be completed after five months that

is by January 2014. The establishment of a bodywilhoperate, manages and maintainthe
LRT line should have been done before completiothefconstruction. If the construction is
completed based on the plan. the operation and geament will face inescapable challenges.
It will take time to establish an office, and traihe required staffs. According to the
interviewees, the city administration is on the waly outsourcing the operation and
management of AALRT and discussion is ongoing éwvamh it is too late now but “better

late than never”..

Assessment of other world cities' experiences shbat, any implementation of LRT
infrastructure should consider upcoming new roadastructures. For the case of Addis
Ababa, the implementation of current LRT does motstder the coming of BRT B2 corridor.
Hence, inconsideration of the upcoming BRT with LRT implementation indicates
shortcomings of long-term plar€onsequently, this failure exposes the BRT B2 dorri

implementation to different challenges and diffie8 especially, in station design and

location when integrating into the LRT station.

Finally, lack of integration between the road arRITLsystem may result in quantifiable and
unquantifiable losses. Regarding quantifiable Iss#ige destruction asphalt road, haulage of
unusable destructed materials, etc. will cost aisggnt amount of money. There are also
unguantifiable costs such as noise pollution dudogstruction and destruction, time taken to
construct and destruct, etc. These losses indtbatebefore implementation of any type of
infrastructural facility, especially road and raibrridors ensuring the sustainability of the

infrastructure is crucial.
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5.3

Recommendations

Integrating the LRT into the existed city transptidn system is advantageous and

unquestionable; however, it needs a coordinated aandrganized implementation system.

Thus, in line with the findings of the study, reaoendations are forwarded as follows:

1.

The integration practice of the responsible infiatural institution is weak compared
to other countries. So, emphasis should be givenntegration of all types of
infrastructures.

The AACRA and ERC are responsible for the consimnobf roads and LRT in Addis
Ababa respectively. However, giving all planningtidties related to cities road
network and LRT corridor implementation to one baslyighly commendable. Most
cities in the world have this type of transportatdepartment with the responsibility of
planning, identifying corridors for implementatigosoposing short- term, long- term
and integrated master plan of the city’s transpiorasystem based on traffic
forecasting.

The AACRA, ERC or any other concerned governmentalies should give emphasis
to do the long-term plan of the city roads and L&bFridors. This can minimize the
economic, social, and other losses, since all implgation uses the long-term plan as
a guideline.

In most other cities, there are standards and fag@@ns to satisfy minimum
requirements of road or LRT implementation. . Tdrsids the right-of-way issues and
different disruptions for utility purposes afterethoad or LRT construction has been
finalized. Therefore, preparing standards and $ipations by organizing the sub-
sector offices is advisable.

Investigation of quantifiable and unquantifiabledes due to lack of integration, helps
to understand the benefits of integrating the syséand it initiates the concerning
bodies or the planners to give emphasis on thgratien of road and LRT system. So,
investigating the losses and benefits due to theerad® or presence of road-rail

integration is important and thus recommended.
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6. Based on assessment of other cities' experiencéssportation modal integration,
they have established a mandated department tleat, miperate, manage and
implement transportation systems. Therefore, thei®\d\baba City administration
should have to investigate other cities' experisnaad establish an appropriate
organizational structure for achievement of an atife and efficient operation of

integrated transportation systems.

7. According to the findings of this study, there isshortage of knowledge and
experienced personnel to integrate the LRT operaditd the road transport system.
Therefore, AACRA and ERC should initiate means ofjuaring well-trained and

experienced professionals through local or overgaasngs.

8. Outsourcing the operation and management of LRiigkly commendable. However,
planning, programming and policy formulation shouldd the responsibility of the
proposed department within ERC. Moreover, this nagate a chance to the

Ethiopian professionals to develop and gather égpees for the future.

9. The document review reveals that, different citggge emphasis for community
participation in different aspects of integrateghsport implementation, and they have
benefited from this. This shows that the concernedy for transportation system in
Addis Ababa should give attention for community utgp and thus highly
recommended.

10.Finally, making intensive research works on intégop all modes of the City's
transportation system is crucial and it enablesgémerate and provide broad

recommendations.
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5.4. PROPOSED FUTURE RESEARCH AREAS

The focus area for this study was on evaluatiorthef integration of the road and LRT

infrastructure and operation systems. Hence, futesearch works could focus on integration

of all types of the city transport infrastructur@sd come up with specific findings that will

contribute to effective integrated urban transgamasystem and alleviation of outstanding

integration problems and issues. With this undeditey, the following research areas are

proposed for future studies:

1.

Preparation of guidelines for establishment of graged transport

infrastructures and provision of effective, effitie sustainable and

environmentally friendly operational services ;

Potential challenges in integrating the AA Transgion Infrastructures and
operational services;

Rational organizational structures to facilitate iategrated and sustainable
transportation services in AA;

Preparation of integrated BRT and LRT station depigrameters;

5. Preparing an integrated operation and traffic mansmt strategies for AA

transportation operations; and
Identifying the positive and negative impacts ofILchnology in Ethiopia in
general and in Addis Ababa in particular.
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APPENDIX

INTERVIEW QUESTIONS

1) For ERC and AALRT Officials and Professionals

1.1What is the reason for AALRT implementation intty@treets?

1.21s there any prepared plan before of implementiRg before coming to action? What about
the practice of short and long term plan in youicef?

1.31s there any guidelines and standards for planamtjimplementation of LRT?

1.4How your office and AACRA integrate the plan of ydiRT line and road line? Is there any
guidance or procedure to plan cooperatively?

1.5Does your office have short term and long-term plan

1.6How is the current design and construction of AALRAd road undertaken? Especially at
the interchanges and overpasses, how you two comatarand coordinated?

1.7We have seen that, nearly built asphalt roads westructed. Why it was happened? Why
the area was not reserved for the coming LRT?

1.8Who is responsible for the operation and manageméntRT in AA? Are there any
guidelines prepared for this purpose?

1.9 Is there enough preparation to handover new tdogp@f LRT?

1.10 Is there any possibility that LRT and road systean be under the management of unit
office?

1.11 Do you have any important idea regarding to theg3s



2) For AACRA Officialsand Professionals

1.1How did you get the coming of LRT into the city ds&

1.2Do you have short-term and long-term plan? Is tming of LRT is based on your short
Long- term plan?

1.3We have seen that, nearly built asphalt roads westructed. Why it was happened? Why
the area was not reserved for the coming LRT? [nd flave not any information or
direction when your office construct on the railwagght-of-way?

1.41s your office estimated the losses due to destnuaif the road for LRT construction? How
much? If not why?

1.5How the road and LRT system is integrated in theetut implementation of LRT into the
city road? What about tomorrow’s?

1.61s there any mentioned integration activities ianpling, design and construction of road and
LRT between your office and ERC?

1.7Are there any guidelines and standards for intedgratoad and LRT planning and
implementation?

1.8How your office and ERC integrate the plan of yooad line and LRT line? Is there any
procedure of integrated planning?

1.9How is the current design and construction of raad AALRT undertaken? Especially at
the interchanges and overpasses,

1.10 Who will be responsible for the operation and mamagnt of LRT in AA? Are there any
guidelines prepared for this purpose?

1.11 Are there any weaknesses you believe about thgratten of these two transportation
system?

1.12 Is there any possibility that LRT and road systean be under the management of unit
office?

1.13 Do you have any important idea regarding to theg3s



3) For MoT Officialsand Professionals

1.1What is the main responsibility of your office rediag to the Addis Ababa road and LRT?

1.2What is the main reason for the coming of LRT t® Addis Ababa city?

1.3How is the coordination between AACRA and ERC omlementation of LRT to the city
streets?

1.41s there any guideline of sustainable transpomasigstem that helps for integrated planning
of road and LRT system? How the road and LRT systenntegrated in the current
implementation of LRT into the city road? What abtmmorrow?

1.5We have seen that, nearly built asphalt roads westructed. Why it was happened? Why
the area was not reserved for the coming LRT? Aeget any direction put to minimize
future destruction?

1.61s there any prepared integrated transport netwaakguides the current implementation of
infrastructure?

1.71s there any prepared standards road and railwalementation? If not, why you fail from
preparing it?

1.8Do you have any important idea regarding to thee8s



Summary of the responses for the interview questian

This summary of response is prepared by collecsinglar questions and responses together.
Because putting statements each interviewee speaktky and difficult to write here. Since the

issue is integration between the road and LRT stfugture implementation, it is better to gather
similar response ideas from different offices unsiarilar questions, hence, it is summarized as

follows based on what they want to say.
What are the reasons for AALRT implementation intocity streets?

» Solving the city traffic congestion,
* overcoming the public transportation problem

* It may add/create additional beauty in the city

Do you have short-term and long-term plan? Is the @ming of LRT is based on your short

Long- term plan?

* AACRA have short-term plan, and didn’t consider toening of LRT in its short and
long-term plan, ,

» ERC have general plan, simply they have a plarxtdreling the implemented LRT
Corridor, they mentioned their age of establishnané reason for their shortcoming

of the detailed long-term plan.
Reasons for the absence of this type of plan,

* Weak habit of good planning,

» lack of well experienced planners,
Is there any guidelines and standards for planningnd implementation of LRT?
* No guidelines, no standards

How ERC and AACRA integrate the plan of the LRT line and road line? Is there any

guidance or procedure to plan cooperatively?

* No such good integration, but they are trying toid@ommon at least around at
intersection, interchanges, crossovers.

* They have made common discussions on the interelsaangd overpass design.



They form a committee called PMU (Project Manageinignit) to solve such
difficult areas under the supervision of AACRA

They have not determined guidance/procedure rafiegr communicate when the
issue arise.

Some of the interviewees mentioned that integratiabit between governmental

office is week at country level.

We have seen that, nearly built asphalt roads werdestructed. Why it was happened? Why

the area was not reserved for the coming LRT?

The coming of LRT is not known before starting domgtion of the road

Coming of LRT is known at the middle of asphaltdoaonstruction, the only
solution taken at that time is making the asplagi¢t single.

Implementation of LRT is unexpected and immedidtier és thinking

Not enough experience or knowledge about the LRfTidmr to leave enough

space.

Who is responsible for the operation and managementf LRT in AA? Are there any

guidelines prepared for this purpose?

Not known still, not determined, some intervieweesponded that it is under
study, the others replay shows that it may be autsal.
No any guideline or procedures related to this psep

They believe it is too late, they don’t have clpaiture on who is responsible for

the operation and management.

Is there any possibility that LRT and road system an be under the management of unit

office?

They believe that it should be managed under ofieeofSince it is to fulfill cities
transportation demand, either the road or the LigIesn should be directed and

managed under one body.



Is there any estimation of the losses due to desttion of the road for LRT construction?

How much? If not why?

No, knowing the loss may be good but they didn’itdo

Construction cost of the demolished road might bewn, but it gave some
service, so the loss may need some calculatioy,ditg’t calculate it.

Some interviewees asked that, the loss may bellilmmibut, what the importance

of knowing such past things is.

How the road and LRT system is integrated in the cuent implementation of LRT into the

city road? What about tomorrow’s?

No such good integration between the road and LRT.

The LRT It is designed separately and implemerttediever, at the interchanges
and round about the design is revised by the LRI AACRA consultants by
common discussion.

Regarding tomorrow’s integration, nothing is knoimrformal way between these
offices.

AACRA interviewees responded that LRT has genelah of extending the LRT
corridors, due to this it is not possible to goodsideration of the coming of LRT.
“Giving the LRT planning, implementing and operatimay solve this integration

barrier” said one of the interviewees from AACRA.

Are there any weaknesses you believe about the igtation of these two-transportation

systems?

Yes, many problems are existed. No common discaskior habit of well-studied
planning, implementing considering the current prob without long term
planning,

Two bodies (AACRA and ERC) for one city transpadatsystem, it creates
difficulties for integrated design and implemerdatof road and LRT.
Implementing the road without considering whatasfructure comes tomorrow,
similarly LRT is implementing without identifying at will be the coming



transportation system. For example, BRT B2 corridamder study on the side of
AACRA, but ERC have no idea about this.

» Generally, the offices believe that long-term plaincity transportation system
should be done with great attention of city adntraison to avoid such conflict of
accountability.

Additional responses,

» The contractor is foreign; it is difficult to mogithe design or comments.

* No Experiences of LRT transport system before m ¢y, i.e. learning from
error is common, for the future, it may be improve.

* BRT B2 corridor is under study for the next implertaion, LRT station design
didn’t consider BRT station, it's location and cejpa

» Operation and management of the LRT with otheriputdnsportation should be

managed under one enforcing body and it is notrcheted yet.
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