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1 ABSTRACT

In cities of the developing countries, particulaihyAfrican, Asian and Latin American continenthgtte
have been growing concerns in terms of the stafublic transportation systems. One of the mainragno
the concerns have been lack of well-integratedabikd and efficient public transport systems. Tisis
particularly so in urban centres, due to rapid dhowf the urban population coincided with the erid o
colonialism, giving rise to large scale economjzat&@al and structural transformation of urban |aages.
The consciousness of the need for well-functionimgpvative public transport systems by all sphayes
governments and the private sector institutionsgnampted precipitate action in the past decadesviest

in innovative transport systems. Conversely, jiket &ny other rapid growing metropolitan municipas in
developing and emerging economies, the city of dodsburg has not been released with regards consnu
public transport challenges. In the past decade,City of Johannesburg has actively participatedhan
development of the first fast train system; the {@an in conjunction with two other metropolitarties
within the province. To support the innovative itraystem, the city also invested in and developedRea
Vaya; a rapid bus system. However, the state ofiectedness of the rail and road route networksinitie

city have not been well documented. Therefore, shigly aims to delineate the extent routes network
integration among Gautrain and Rea Vaya withinJbieannesburg urban public transport system and how
working relationships could be improved. The stadppted a phenomelogical case study survey design
that applied mixed-method approaches to gatheiagpquialitative and quantitative data. The expiona
approach was used to formulate the research profibenprecise investigation whilst the descriptive
approach was used to gather complete and accafatenation. Research techniques such as crowdsmyrci
interviews, social media was used to collected.dMfalst data analysis and interpretations weredooted
with techniques such as main content analysis, @ebic Information Technologies and Echo-Echo.
Research findings; indicate that there are limitezhs where the route networks between the pubhisport
systems are connected. The large sections of theorles are disintegrated. The work recommends
conscious efforts in planning and developing baihand road route networks that are integratqul¢éonote
efficiency of public transport systems.

Keywords: integration, route networks, urban publamsport, multimodal integrated system, rail-rats,
City of Johannesburg.

2 INTRODUCTION

In cities of the developing countries, particulaiyAfrican, Asian and Latin American continentlgte
have been growing concerns in terms of the stafublic transportation systems. One of the mainragno
the concerns have been lack of well-integratedabikd and efficient public transport systems. Tisis
particularly so in urban centres, due to rapid dhowaf the urban population coincided with the erid o
colonialism, giving rise to large scale economijmat&@al and structural transformation of urban |aages.
The consciousness of the need for well-functionimgpvative public transport systems by all spheses
governments and the private sector institutionsgneampted precipitate action in the past decadesviest

in innovative transport systems.

On the other hand, mobility in urban context is towously adapting and transforming to quotidian
challenges, as can be perceved with the globat stwards smart city planning. This shift towards
encourage communities to utilising multi-mobilityodes and public transport in their everyday commute
has led to a lessening in the negative impactsrivhte-car—dependence (such as congestion which has
become a norm in major roads in urban areas) irdéweloped cities (Miranda and Rodrigues da Silva,
2012). Typically, sustainable urban mobility desermovement patterns or city transport networkschvh
are utilizing active travel modes, energy efficiembewable forms of energy, or shared vehicles ewesr
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possible, resulting in low carbon output per comenioburney (Banister, 2005). Integrated multimodal
networked public transport have emerged as a mlghradigm, utilizing transfer pontential to prowi
maximal service for a reasonable and efficient afey budget, providing a genuinely feasible akirne to
the automobile travel for many trips within urbaeas (Goodwin et al., 1991).

Conversely, just like any other rapid growing mptlitan municipalities in developing and emerging
economies, the city of Johannesburg has not belaserl with regards continuous public transport
challenges. In the past decade, the City of Jolsmmg has actively participated in the developnoérnihe

first fast train system; the Gautrain in conjunetigith two other metropolitan cities within the piace. To
support the innovative train system, the city dlseested in and developed the Rea Vaya; a rapid bus
system. Conversely, the state of connectednedseafail and road route networks within the city éanot
been well documented. Therefore, the aim of thyep is to delineate the extent network integragioong
Gautrain and Rea Vaya within the Johannesburg nupmablic transport system and how working
relationships could be improved.

3 CONCEPTUAL FRAMEWORK: INTEGRATION IN URBAN PUBLIC T RANSPORT
PROVISION

Literature on cummuters need for integrated urhaiiptransport has been well documented (Jackiea. e
2015; Nunes et al, 2014, Musakwa and Moyo, 201lpdtiet al., 2013), henceforth contempory thers ha
been a global growth in research on how to achigegrated public transport operations in citiesuad the
world. According to Reggiani (2001), “the termrsport intergration denominates concepts such as
technical, economic, organizational, informatiord goolicy-based concepts; and solutions that platige
coninuity of travels from door to door. Neverthalegansport integration is mainly focused on cating
various transportation modes operating in certaangport system, providing solutions to facilitate
commuters between the modes and assuring effigemdpth and afe flow of commuters from their orggin
to their destinations (Ibrahim, 2003).

Integration of an urban public transportation ifirdesl as an organizational process by which compisnef
the commuter public transportation system (Netwarkd infrastructure, information and marketing
components, fares and ticketing systems) and atyaof carriers, (Kourtit and Nijkamp, 2012) whenge
different transportation modes, interact more dioamd efficiently, to generate an overall improwrin
service quality level and enhanced performancehefdombined public and individual transportatiam. |
particular, the implementation of various transpotégration solutions may results in the benediish as
reduction of travel times, transportation costsjiremmental pollution and traffic congestion (Paylland
Webster, 2017). Transport integrating solutions ingyrove the urban public transport system acciisgib
and overall competitiveness as well as assure rbattization of different transportation means and
infrastructure.

Moreover, integration of urban public transportatis mostly determined by the pattern of land ke,
nature of the transportation systems, and the ctaistics of the traveller (Hidalgo and King, 201%ravel
cost, time, distance, and the choice of travel man@eall important. The closer the origin and dedion to
the main transportation system the higher the le¥e&onnectivity (De Abreu Freire & Painho, 201%he
wider the variety of modes for travelling betweegigen origin and a particular destination the tgetéhe
connectivity. In addition, the less time and mospgnt in travel the more places that can be reagitath
a certain budget and the greater the connectildgtté, 2015). In order for the concept of connéistito be
useful for evaluation of the need for and effecte®s of transportation and land use planning dlidi
needs to be translated into measures of connectivit

There are different types and forms of transpdegration in the urban areas. These include integraf
different modes of public transportation; integvatiof public and individual transportation; integpa of
transportation policy with other policies conceqispatial planning and city management; spatial
integration based on the application of efficieabhd use strategies (such as multimodal terminats an
interchange platforms, shared lanes for means oliguransportation) (Paulley and Webster, 2017).
Moreover, infrastructural integration based on digwment of various technical solutions in transaton
infrastructure (for instance passageways connegiifgic transportation stops, overpasses, undexpass
shared stops for public transportation); organireti integration (for instance metropolitan ticketgious
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transportation modes and coordinated timetables)a@mic integration focused on introduction of vad
measures supporting sustainability and efficiendythe public transportation systems (for example
integrated tariffs). Informational integration (pasgers’ information systems; web pages; electraie|
planners) (Kourtit and Nijkamp, 2012).

4 STUDY AREA

The Johannesburg Metropolitan City is well-devetbgEonomic hub and the ever fatst growing city in
terms of the population, economy and developmersanth Africa. The city is located in the Gauteng
Province, and covers an area of approximately &,l#42 (City of Johannesburg, 2013). It is dividatbi
seven regions, hamely Region A, B, C, D, E, F an@&sides, Johannesburg being the over populatkd an
economic hub of South Africa, the Johannesburgapetitan City as well as its neighbouring metrofaoii
cities (City of Tshwane and City of Ekrhuleni) shahe most innovative transportation mode, the @aut

in Gauteng connecting these three functional cités one capital and economic region (see figure 1
Subsquently, routes of urban public transport sgstecommuters movement patterns and accessibility
become central issues within the Johannesburg plditan City perpetuated by demand.
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Figure 1: City of Johannesburg Map (Source: AutB64d,7)

The city of Johannesburg has been defined as awlta$s African city. This definition entails thae city
will strive to become a smarter city, but whattitoi be ‘smart’, does it only involve decision-madsior the
use of advanced technology? Scholars have overethies articled that at the core of developmentnudrs
cities is the need for developments which imprahesquality of life of the citizens (Kummitha & Geren,
2017; Bakici et al., 2013; Ferreira et al., 201Qurrently the city of Johannesburg is promotirensit
oriented developments (TOD) in previously margisedi areas by focusing on development on economic
and business nodes (see figure 1). However thdirexisrban public transportation network is spatial
segregated and there is little to no clear collatimn between the various public transit providgamely
the Reya Vaya; Gautrain/bus; Metro Bus/rail; Metetis; Mini-bus taxi; and Uber), as they are depelb
and operated separately. Hence this presents adahgevgap of how to connect commuters and thesepla
of economic and business activities.
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Urban public transport is at the heart of the GifyJohannesburg’'s development agenda. The has been
making efforts in the city to create Transit OreghDevelopment (TOD) Urban renewal as a way ofding
,corridor of freedom‘ (Gauteng Deapartment of Roadfsl Transport, 2013; Steer, 2012). Johannesburg
Metropolitan Municipality caters for both non-mat@d and motorized urban public transportation.sehe
incldue Gautrain, Rea Vaya BRT, Metrobus, Metrofaiitco, Minibus Taxis, Uber and dedicated bicycle
lanes for private cycle lanes for private bicygelists. Public transportation in Johannesburg bfatlitan

City is used by the youth to commute to schoolgeb to service centres and recreational areastsatiul
commute to work and recreational areas and by gdd @itizens to commute for leisure and to getasid
services. Conversly, for the purpose of this stivay urban public transport modes are explored ate sif
routes integratedness.

The Rea Vaya BRT and Gautrain are located in Clityaahnnesburg of Gauteng province, Republic of
South Africa. The Rea Vaya operates only underuhediction of the City of Johannesburg in souther
part. Whilst Gautrain operates within the threeropadlitan cities in Gauteng province which inclucigy of
Tshwane, City of Johannesburg and City of Ekurhullerthe East Rand of Gauteng Province. The three
metros, as mentoned earlier they form the regiowriwis the economic hub of the Republic of Southosf
and are only cities in the entire African continémat has a rapid transit train. These two pubhngport
modes started operating during the 2010 FIFA W@igh which was hosted by South Africa. They also
operate along mixed land used as well as major o institutional and social nodes such as the
Johannesburg Park Station, OR Tambo Internatioivfab/, FNB Stadium, Emirates Airline Park Stadium,
Sandton and so on.

5 METHODOLODY

The study adopted a phenomelogical case study ysutesign that applied mixed-method approaches to
gather spatial, qualitative and quantitative ddtae study examined the applicability of locstiorséad
services to define the state of public transpoutas integratedness and movement patterns of casnsnut
within Johannesburg Metropolitan City. The explorgtapproach was used to formulate the research
problem for precise investigation whilst the degsitve approach was used to gather complete andatecu
information. Key informant interviews were also dooted with key informant personnel from
Johannesburg Roads Agency (JRA), Gautrain ManageAmgency (GMA) and Gauteng Department of
Roads and Transport to give complete and accurdwnmation on Gautrain and Rea Vaya Routes
Integratedness in Johannesburg Metropolitan City.

Data from Echo-Echo was used to gather social mealiaments on the urban public transport modes and
locations co-ordinates of where the comments wexdanThe co-ordinates were converted into shags, fil
which inturn were used to create the krigging mapenversly, these maps display High Commuter
Concetrations zones and Low Commuter Concetrafmmes and help to track the movement patterns of
commuters using urban public transport and surw@stipns about origin and desination were incluided
validate locations and create maps with possiblkesoeminating from various locations to major reode

the City of Johannesburg. The data in this studyewe@alysed and interpreted thematically, semdlytiaad
spatially through techniques such as content aialgind Geographic Information Technologies. Theyst
period is from January to August 2017, and theigpajualitative and quantitative analysis werargulated

to yield viable results.

6 MODES OF PUBLIC TRANSPORT AND THEIR ROUTES INTEGRAT EDNES WITHIN THE
JOHANNESBURG METROPOLITAN CITY

6.1 Moving with Gautrain

Gautrain in one of several strategically integra@aiteng Provincial Governement projects to meteiréu
transport demands anticipated becoause of econangigpopulation growth (Ruwanpathirana and Perera,
2015). It is also referred to as a mega-engineguiogect. It is a state-of-art rapid rail connentioetween
City of Johannesburg (Africa’s business capitally 6f Tshwane, and City of Ekurhuleni (Moosaja@13).

The gautrain has been identified as the backbonpublic transit provision in the Gauteng provinsgce
acoording to Gauteng City Region (GCR) can bestrilged as a cohesive cluster of cites, towns apanu
nodes which collectively make up the economic héitbauth Africa, generating more than 36% of the
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coountry’s Gross Domestic Product (GDP), whilstaring less than 2% of the South Africa’s total aoef
area. Figure 2 illustrate Gautrain routes andmtatimap.
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Figure 2: Gautrain routes and stations map (Souvgthor, 2017)

In terms of routes network, the Gautrain alone ajgsr in three metropolitan cities in Gauteng proin
namely City of Johannesburg, City of Pretoria akdirBuleni Metropolitan municipality. It has only 10
functional train stations, namely Park, Rosebamndton, Marlboro, Midrand, Centurion, Pretoria, fidat,
OR Tambo and Rhodesfield . However, the Gautrathinvjurisdiction of City of Johannesburg operaites
the upper spaces such as Rosebank, Sandton, RgrdittlFourways. Gautrian does operate on the southe
spaces of the Johannesburg, and conversly thepoatetial clients and need for expansion and ratémn
with Rea Vaya that is currently operating in thataa(See figure 2).

6.2 Relying on Rea-Vaya

The Rea Vaya Bus Rapid Transit (BRT) is a fairlyri®is system in the city of Johannesburg. Its launc
2009 was met with much uncertainty, but great hape new public transport initiative for the cifyhe
system can be found in many different areas adhesgreater urban fabric of Johannesburg, conrgttia
south to the north and the east to the west. lersoa route of 325 km to date and continues tanltée
process of expanding (COJ, 2015). The system isrmadf trunk routes that keep to the designatedsla
and are connected by the stations along the rdite.T1 route runs from Thokoza Park in Rockville,
Soweto and ends in Ellis Park. There are more fitabus stations across this route that facilitatesess
onto the buses. The main trunk routes are suppbstedmplimentary and feeder routes that navig#iero
parts of the city. These feeder buses use the mates of the road network like other vehicles podlic
transport systems. Figure illustrate Rea Vaya Basdds and Bus Route. Figure 3 illustrate Rea \Bya
Stations and Bus Routes.

In terms of routes network, Rea Vaya Operates midReA to F within the Johannesburg MetropolitatyCi

It operates in different phases and has systerhararchical routes that connect micro city centaerthe
metropolitan city of Johannesburg. It has compldtexl construction of Phase 1A and 1B and currently
developing Phase 1C. Rea Vaya's Phase 1A has laroute operating between Ellis Park in Doornfamtei
and Thokoza Park in Soweto, linking with severaldier routes Soweto (Rea Vaya, 2016). Feeder buses r
from Protea Glen to Thokoza Park and from Eldofadrk to Lakeview (Rea Vaya, 2016). The route covers
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325 km of special lanes and intersections whileldeeand complementary buses carry passengers to the
trunk route stations.
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Figure 3: Rea Vaya routes and stations map (SoArtgéor, 2017)

The inner city circular route travels around thenita Business District from Hillorow and Braamfoieto
Ellis Park in the east and Chancellor House omtistern edge of the city (Rea Vaya, 2015). The @h&s
has routes that operate through Cresta, Windsot,\Wagtown, Yeoville. In addition, routes that ogte to
and from University of Johannesburg Soweto Campashaing added. The route starts in Noordgesig in
Soweto and travels through Pennyville, New Canddighgate, Auckland Park and Braamfontein to
Parktown, Metro centre and Rissik Street in the CBD

The route has made it possible for commuters tdyeesach key public healthcare centres such as the
Rahima Moosa, Helen Joseph and Charlotte Maxekpithtssas well as educational institutions such as
University of Johannesburg, Wits University, MilgaCollege, Parktown Boy’s High School and Barnato
Park High School. Feeders run to and from Leag&ormhill, Florida, Cresta, Yeoville and Parktown.
There are also additional feeders in Soweto fromvilee and Mapetle. These routes are now linketht
Metro Centre Rea Vaya loop, which travels to theeircity through Braamfontein.

Rea Vaya’s current focus is the development of €43 following the completion of Phase 1B. Phase 1C
will run from: Parktown to Alexandra; then Alexaadio Sandton, with complementary services betwieen t
CBD and Ivory Park; and from the CBD to sunningbifi Oxfords and Revonia. Future plans also include
extending the Phase 1C route from Sandton to RgritpuP018, and possibly extending the Phase timd tru
route from Soweto Highway to Dobsonville, enabliiegders to services areas such as Braamfisherville.
Construction for the routes and stations has ajretatted in the Sandton area. The Rea Vaya trounes
from the CBD to Sunninghill through Oxford Road drdry Park to Sunninghill will be prioritized afte
2018. The three interchanges will be at Sandtoex@hdra and Westgate, where a number of station
modules will be clustered and there will be intéigrawith other modes of transport, including waliiand
cycling.

With its intention to be one of the most sustaiediolrms of public transport in the city, the Reay®ads
noted as cost effective, safe and relatively rédialt is considered as an inherent component @fcity’s
future urban form as it is one of the main elemeftihe corridors of freedom initiative. Finalljhe Rea-
Vaya is referred to as one of the most determindihtives by the city, being spread headed by anam
and having a completion goal of three years fromugd breaking to implementation and operation
(Moosajee, 2015).
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6.3 Analysis of Gautrain and Rea Vaya Routes Integratedkess

The findings of this study indicate that there lareted areas where the route networks betweerptisic
transport systems are connected (see figure 4ye@iy, the Gautrain operates in the upper spaées o
Johannesburg, such as Rosebank, Midrand, SandaodpRrg and Fourways. Whilst the Rea Vaya does not
have existing networks in these locations. Rea $aRhase 1A has a trunk route operating betweds Ell
Park in Doornfontein and Thokoza Park in Sowetwkifig with several feeder routes Soweto. Feedeedus
run from Protea Glen to Thokoza Park and from EddorPark to Lakeview. The Rea Vaya has proven
successfully in improving accessibility to econorojgportunities for locations which were once spigtia
segregated in Johannesburg. As can be seen wittethwrk flowing from Soweto moving upwards to the
inner CBD in Braamfontein. Most of the Rea Vayaistes seem to be well located as they are withén th
high commuter concentration zone (see figure 4).

The existing urban public transport network is Epategregated, and there is little to no cleatabaration
between the Gautrain and Rea Vaya, as they ardogpedeand operate separately. Hence this presents a
knowledge gap of how to connect commuters to plaEesonomic and business activities. Converstymfr

the works of modern day scholars(Filippi et al.120Nune et al., 2014), the network integratiothogpublic
transport systems will lead to improved serviceveey, inter-connectivity of places of economiciaity

and improve quality of life. Therefore, for City dbhannesburg to promote smart mobility, thereeedrfor
development of planning support systems which guilde the growth and integration of the existingl an
future public transport systems.
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Figure 4: Public transport routes integratednedsinvi(Source: Author, 2017)

On the other hand, the Johannesburg Park Statibrfunction as vibrant intermodal transport nodees(se
figure 4). It is a major public transport interchhanwvhere public transport network integrate, androaters
from all over Johannesburg, South Africa, Africansfer from trains and buses to minibus and more.
Gautrain and Rea Vaya services at Park stationigedfor inter-city transport as well as intra-ciaynd
regional transport service. Given that JohannesiRark Station is a prominent transport terminal in
Johannesburg, Gauteng, South Africa, and Africatridution terminals in the form of bus stationail r
stations and taxi ramks are located in the closimity to the Park Station precinct. The GautrRiark
Station, bus routes as well as the Rea Vaya BusdRapnsit routes should also be noted as an @akent
feeder and distributor routes in the area.
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6.4 Gautrain and Rea Vaya Social Media Commuter Concemnation

Accordingly, from the findings, the majority of tltemmuters are located near the stations, thisegal the
current stations are located in melting pointsahmuters, such as the Park Station, which is |dcat¢he
Johannesburg CBD and acts as main interchangediulahannesburg and an entry point for most regjiona
and local commuters, also it is at the close prayito MTN Taxi rank and Bree Taxi Rank locatedyfD
minutes away. This hub has a high connectivity oblig transportation level. Notable areas which are
currently not serviced by the Gautrain and Rea VYapalude Roodepoort; Randburg; Woodmead;
Magaliessig; Honeydew; Fourways; Lenasia; Glenwdsi] Lawley. The commuter concentration zones of
the Gautrain and Rea Vaya were then overlaid atia of 50:50, to ascertain which stations shoddhe
initial geolocations to promote multi-mobility. RarStation had the highest integrated commuter
concentration as shown in figure 5.
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Figure 5: Routes Network Integratedness (Sourcéha@xy2017)

With this high commuter integrated, improving comernutransfer in the geolocation would be a virtuous
starting point, since the infrastructure and conanuumber are already pre-existing. While variagiam
income levels may be a factor to prevent interdf@anbetween the two modes commuters should be give
an incentive for using both modes of transit in tigg such as a discount in commuter fares ortgoirhich

can be later redeemed for a discount. This woulldi lmn the existing commuter concentration, andhier
attract other commuters to join the system. Moreoag it would be cost effective for the two puliliansit
provides to partner towards promoting multi-moliMithin City of Johannesburg, then building separa
infrasture, as the Gautrain would link commuterg¢onomic and business hubs in the morthern zohes o
Johannesburg, Namely: Sandton, Rosebank, MarlbodoMidrand; and the Rea Vaya would integrate
commuters to areas of economic and business nodles southern zones of the city.

6.5 Gautrain and Rea Vaya Commuters Movement within theCity of Johannesburg

The movement of commuters within the city changéhk wume (Mitchell and Casalogno, 2005), as a resul
of developing transportation systems in additiofinttovations within the Information and Communioati
Technologies Sector. While exploring the state wflic transport networks integratedness within ity
Johannesburg in this endeavour, it is essentialiynderstand the commuters movement within varioaas

of the city (Ambrosino et al., 2014).
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Conversely, figure 6 and 7 illustrate the possitigin and destination areas of Gautrain and RagaV
commuters who form part of the study. From the Itesit can be deduced that from each location,
commuters has two or three possible routes that tae take when travelling from their origin to
destinations. For instance a commuter has tworeetpossible routes that he/she can take whenllingve
between Johannesburg Park Station and Sandton.
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Figure 6: Gautrain Movement of commuters (Souragthéar, 2017), Figure 7: Rea Vaya Movement of comnsutBource: Author,
2017)

These routes may be dierect links from their ortgittheir destinations on or may be interconnetteaugh
other stations as alternative routes to reach thesitinations of choice conviently. The two modepublic
transport in Johannesburg metropolitan city corbstameed to track the movement of their commuters
because of change in origin and destinations owes, thus the idea of location based services pdicgble

in tracking commuter movement patterns throughlgeational patterns that display commuter conceinat
zones. Therefore, the idea is for the servoce gesuvio reach out to commuters in the form of expand
services or contracting emergency and temporargrugublic transport in times when required mosthsu
as traffic congestions and tracking social meded$ using location based services analyisis skdtaw@ch

as Echo-Echo to manage their social media platfoeffsctively which in turn renders real-time and
effective service to many of its commuters andptielic at large.

7 CONCLUSION

To conclude mobility is continously adapting arahsforming to quatidian challanges, and be percestd

th global shift towards smart city planning. Theftskowards encourage commuties to utilizing multi-
mobility modes and public transport in their evexydcommute, to promote the reduction in the negativ
imapcts of private-car-dependnce in the urban et&itélhis study delineated the extent routes nétwo
integration among Gautrain and Rea Vaya within Jbbannesburg urban public transport system. The
study findings; indicated that there are limitedas where the route networks between the publispart
systems are connected. The large sections of thries are disintegrated.

However, it is recommended that conscious effarfslanning and developing both rail and routes pdte
that are integrated to promote efficiency of pullamsport systems. The network integration ofghblic
transport systems will lead to improved serviceveey, inter-connectivity of places of economiciaity
and improve quality of life. Therefore, for City dbhannesburg to promote smart mobility, theresedrfor
development of planning support systems which guilde the growth and integration of the existingl an
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future public transport systems. Typically, susabie urban mobility describe movement patternsityr ¢
transport networks, which are utilizing active ghwmodes, energy efficient renewable forms of eneog
shared vehicles wherever possible, resulting in lmavbon output per commuter journey. Integrated
multimodal networked public transport have emerge@ mobility paradigm, utilizing transfer pontahto
provide maximal service for a reasonable and efficioperating budget, providing a genuinely feasibl
alternative to the automobile travel for many tigghin urban areas.
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