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1 ABSTRACT

South Africa’s public transport has been formaligedhe past years in order to provide a good ffow
travelling. However, commuters struggle with takingmal public transport on the anticipated statiamd
reaching the desired destination. One of the angdle identified is the lack of integration betweba
different modes of formal public transport in thauBeng province, South Africa. Previous studieslooted
has shown that there is spatial connection betwbege systems. Though, this study explores beyond
physical integration but electronic integration.isTevork therefore investigates the possibilities haiw
mobile information distribution and payment systeras integrate the Speed train and the Bus Rapidsitr
(BRT) systems in Gauteng to create a convenientipttansport system for commuters. Accordingly,
introducing integrated mobile payment system aneégirated mobile information distribution for BRT
system and the Speed train. A qualitative resestuady design was used to enable gathering, anglygsid
data presentation. Explorative, comparative andtectinanalysis were used to collect information.
Preliminary results indicate that the formal puldfeEnsport systems (High speed train and BRT systene
not integrated, the use of mobile payment systemsnat developed, mobile information distributiore a
only used by the speed train and the integratiorfoofmal public transport services through mobile
technology are yet to be established. The paperletes by acknowledging the significance of intégpla
public transport systems and identifying possietitof these systems working together promotindleia
transportation network. The study recommends tleeofisntegrated mobile technology for public trams$p
as it is safe, fast, reliable, and convenient fthlcommuters and authorities.

Keywords: Formal public transport, integration, Melpayments, Mobile information distribution.

2 INTRODUCTION

Public transport plays a vital role in every coyrdaround the world. It can be viewed as a basid et is
used by all different classes in all cities glopalt reduce negative impacts such as traffic janegative
emissions produced by many cars on the road, cateatts etc. Most developed countries make sutdliba
public transport system functions well and effitiehhese countries integrate different modes oflipub
transport and develop them in a manner that is etivip. The use of advance technology is deploged t
integrate these modes of public transport. Teclesquch as electronic payment and information prawi
are some of the key factors used to connect tiiereift modes of public transport. In South AfriGauteng
province, adoption of technological advancementpfalic transport has been deployed to make theofise
public transport easier and accessible. This iredué-smart cards for fare collection by both Gaatand
BRT system, online information access for commubgrdoth Gautrain and BRT system, and smartphone
information application by Gautrain. However, witlese technological advancements for public tramspo
developed, commuters are still challenged with ficieit, ineffective and non-reliable public traosp
system. The study aims to identify possibilitiesimtfoducing connected public transport in the @agt
province.

3 LITERATURE REVIEW

Innovative urban transport systems can be defiisgoractices that are new and provide better saisitio
existing challenges and traditional measures irmmransport planning and mobility (Polis, 2015)os
common examples of these innovative public trartspmtems include technologically advanced higledpe
trains, Bus Rapid Transit (BRT) systems, etc. (Nuivee & Gumbo 2017). Innovative public transport
systems have emerged as a component to produciemtffireliable and effective public transportation
These public transport modes function better wiméegrated and with deployment of advance technology
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such as mobile application for information dissedttion and payment methods, they tend to produce a
quality functioning public transport system.

3.1 Mobile technology

Currently, smart phones are ubiquitous systemsupfsociety. In several activity sectors the usenobile
phones can be used to revolutionize their servitles.public transport sector is not an excepticgretsuch
technology can change the current service delipergess and its value proposition (Campos Ferstied.
2012). Public transport providers may offer newses to their customers through a single charifgk

not only changes the overall travelling experiersiace travelers could access to real-time infoionat
maps, timetables, share opinions and pay for thps, but also changes the way of how providersage
their resources. For both stakeholders great dpeedtgains are expected (Campos Ferreira et 42)20n
order to implement such technologies, in the regeats several studies have analyzed the potdietatif
mobile technologies, such as Wi-Fi, QR Codes, NR@ BLE (Jose et al. 2013; Campos Ferreira et al.
2014a; Leal et al. 2015). Based on these techredpgeveral researchers have proposed ticketingmswd

for specific regions (Campos Ferreira et al. 20 Rdijrigues et al. 2014; Campos Ferreira and D@E52
The adoption of these solutions has been analyaedifferent public transport modes (Brakewood let a
2014, Cheng & Huang, 2013; Mallat et al. 2008). ldgear, although some cities, such as Bordeaux,
implemented mobile ticketing solutions on their prikransport network, the adoption of such tecbgas
seems to achieve limited success (Dahlberg 2@l5; Thakur and Srivastava, 2014).

Mobile payment

Mobile ticketing is included in mobile payment asa@ural evolution of electronic payment that erabl
feasible and convenient mobile commerce transatibtallat, 2007). Mobile payment refers to payiog f
goods, services, and bills using a mobile devicimgusvireless or other communication technologies
(Dahlberg et al., 2008). Nambiar et al. (2004) mfmobile payment considering different perspestive
Mobile payment is any electronic transaction ooinfation interaction conducted using a mobile dewnd
mobile networks that leads to the transfer of oeglerceived value in exchange for informationyees, or
goods. It is possible to summarise mobile paymerdrey payment in which a mobile device is utilised
initiate, authorise, and confirm a commercial tent®n (Au and Kauffman, 2008). The most commoretyp
of mobile payment is mobile ticketing, which incegdmicropayments. Micropayment systems are eldctron
payment systems that support low-value money teassfor low transaction costs. Micropayments are
processed instantaneously, with a low risk of Igsitoney (Parhonyi et al., 2006).

Mobile ticketing addresses several user needsndhest mobile services have become an increaslagie
part of everyday life (Hwang et al., 2007). Thisrease is because of the need for ubiquitous, tgaljeand
simultaneous access to information and servicestangossibility for a unique and personalised arge

of information (Watson et al., 2002). Thus, the matdvantages of mobile ticketing are time and place
independence, availability, possibilities for rempurchases, and queue avoidance (Mallat, 200%)ilityo
itself is considered the ability to access servigdeigjuitously, on the move, and through wirelessvoeks
and various devices (Coursaris and Hassanein, 280Bpugh mobile ticketing can bring many benefits
users, the outcome of mobile ticketing dependsatgteal on the customer’s skills and knowledgd,tha
provider is thus not solely responsible for thecoate and results (Johnson et al., 2010). From an@tbint

of view, self-service is not restricted to techmgidally advanced customers, but it can attract oestomers
who have few high-tech skills (Bitner et al., 2002he literature suggests that the use contexiydirgy
local conditions such as the availability of othegans to purchase tickets and time pressure, gniicant
determinants of the intention to use mobile tickgt{Mallat et al., 2005). It can be argued thatudke of
mobile ticketing in public transportation dependsthe context; for instance, people use this teldgyo
occasionally in situations in which they run outoafsh, are in a hurry, or need a ticket unexpectaatl
attempt to avoid queues (Mallat et al., 2008). éltjh mobile payments are predicted to be successful
because of the rapid proliferation of mobile devac®ption and the ubiquity of access, the developrok
mobile payments must tackle the following obstafles users’ perspective to fulfil its completefdgion:
cost, a lack of security, difficulty of navigatiolgw access speed (Smith, 2001), the complexityhef
transactions and the lack of user-friendly mobdetgs (Frolick and Chen, 2004; Siau and Shen, 2003
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3.2 Mobile information distribution

Public transport information has developed overyisars allowing commuters to view time tables dwer
smart phones (Speed and Shingleton, 2012; Dickjnsbal., 2015). Developed countries have recognize
the potential use of developing an application e smartphones for information provision to public
transport users. Smartphones allow commuters t@ the current travelling status and options forchéag
desired destination faster (Dickinson et al., 2018)is application identify the real time infornmati of
certain public transport modes and connection beropublic transport modes. It allows users to plet

for travelling, if any changes occur, users arerimied in-time and can manage to go for alternativégh
this, it easier for users to comment on certaingsdirectly regards to the public transport mdusy tare
using.

3.3 Integrated public transport

Integrated public transport system assist to delwvecommuters a system that has alternative tbes aot
limit they are desired travel routes and also veithappropriate, accessible, efficient, safe, affecand
reliable system (Ibrahim, 2003; Luk and OlszewgKi03; Ulengin et al., 2007). Numerous researches ha
revealed that integrated urban public transpontesys can draw more users. Ibrahim (2003) statetdirtha
Singapore, where urban public transport use isiderably high at 60% of mode share, the government
aimed to increase the mode share to 75% througlrition. Matas (2004) examined the important oise
urban public transport use (>40%) in Madrid, Sfeam 1986 to 2004 and got the reason to be thegdsan
made for integration. The research showed thagiated urban public transport fare system and nétwo
integration had high influence on the use of publamsport. Buehler (2011) piloted an assessmeioaly st
between USA and Germany and indicated the usebahypublic transport in Germany to be greater; 49%
German travelers used sustainable modes (8% fdicpménsport) while only 11% of American travelers
used sustainable modes (2% for public transporie Qf the reasons given was better integrationriofiru
public transport services in Germany. Abrate et(2009) assessed the impact of fare integratiorthen
ridership of services from 69 lItalian operatorse Hifects of integrated fare systems on patronage 2%

in the short-run and 12% in the long—run.

4 METHODOLOGY

The objective of this paper is to assess the paysystem, information dissemination of Gautrain &R,

and the possibility of introducing a more convehiand a faster way for accessing information and fa
collection, and integrating Gauteng formal publiansport (BRT and Gautrain). The study adopted a
qualitative research design, interviews were cotetlito collect data. The use of journal articles ey for
literature in order to understand what has beeearesed previously relating to this study. The dvaliv
sampling technique was adopted to locate the efficfor the interviews; whereas, the sample size fo
commuters was selected randomly. Snowball samplagyuseful since it was difficult to locate offidand
random sampling was useful to receive views of legand non-regular commuters to understand how
relevant the study is to all commuters. Fifteeenviews were conducted with officials, five inteswis with
BRT officials, five interviews with Gautrain offiais and five interviews with Urban/ Transport plarm
The interviews with officials were based on paymepstems, information dissemination, the state of
integrated public transport and the importancentdgrating various public transport electronicahlyough
payment system and information dissemination. Feuyttienty interviews were conducted with the usdrs
both BRT and Gautrain. Interviews were based ontldrecommuters switch off smoothly from Gautrain to
BRT, the necessity of integrating Gautrain and BRiAd the necessity of introducing an integratedrsma
phone application for the purpose of payment arfdrimation dissemination. The data collected from
interviews was transcribed into a word processor.

5 FINDINGS

Certain procedures were followed in gathering tatadboth primary data and secondary data wasdey f
this study. Fifteen interviews conducted with th@v&rnment officials (Town/ Transport planners), BRT
officials and Gauteng officials different feedbaglas shared, however, the data was positive. Five
interviews with the government officials revealéattthe innovative urban public transport in thei8ag
province has provided necessary public transpovicgs and has extended the public transport nétivor
the province. During the implementation phase neutas and rail tracks were developed to service the
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locations that were struggling with formal publiarisport. However, these modes of public transgestice
different streets and areas. With these publicsirart modes implemented advance techniques to thake
public transport easier to use electronic smaris@nd online information website were developede F
interview conducted with BRT officials were posdiwhich were mostly on electronic integration. The
interviews revealed that the BRT system providesrtbcessary information on website including the bu
timetable. The payment method is done electronidslitaping in and out of the bus stations throtighuse
of the smart cards. The BRT system in South Afisceonnected through the use of electronic smadsca
On the other hand, five interviews conducted witutain officials revealed that the Gautrain isessible
anywhere through the provision of an online apgilicathat can be installed in the mobile phonese Th
payment method is electronically through the usgaaftrain smart cards. The gautrain smart cardsisee

to board in the train and the bus (Gaubus). Thé&rgiauand the Gaubus work hand in hand.

Twenty interviews conducted with Bus Rapid Transéers relating to the study were positive. The BRT
users feedbacks revealed that the use of smars tam@ good initiative although uploading moneythe
smart card is a challenge on some occasions &Rfiesystem is found offline and the alternativéoiduy
single or double trip tickets which is expensivad aometimes the single or double trip tickets swolel
which becomes a challenge to travel using the Aosther challenge, the users cannot check the balah
the funds available in smart card besides goingedBRT station. The timetable that is providedtenBRT
website is not reliable as it does not correspandrtival of the bus to the station, commuters wait for
more than 45 minutes to one hour. On the other h#m Gautrain commuters have alternatives for
uploading money in the smart cards as there isigoovof self-service machines in all the Gautrstiztions
which is mentioned to be efficient as it reduceglgueues and users can also upload money in saralg c
from the counters. Information distribution to comters is more accurate and can be viewed onliroigfir
the Gautrain application with the operation schedifilboth the Gautrain and Gaubus.

5.1 Findings summary

Both Bus Rapid Transit system and Gautrain semhiferent routes and location. Some commuters ose b
modes to reach desired destinations. It has besised that both Gautrain and Bus Rapid Transitesy

are not connected electronically and they functidferently, however, they have the same objectife
delivering efficient, effective and reliable pubtiansport for the users. Switching in-betweenttie modes
(Gautrain and BRT) is not easy, every time whenrooiers switch in-between they have to upload money
in the different smart cards and this is delayiggeeially when there are long queues. Accessirmgrrdtion
online for both modes is challenging, commutersdrieeget to the station by good chance get theicert
mode of transport immediately and if not they hvevait for as long as the mode of public transporitves

at the station. Further, the scheduling of the BRd the Gautrain is not compatible, each mode#&$asvn
arrival and departure time. Therefore, this makesirauters to miss some of the connections intended.
Technological advancement is adopted in the neweldped public transport (Gautrain and BRT) in
Gauteng province for commuter’s convenience. Howeabere is more that can be done in order to deliv
desired public transport flow for commuters by ddncing advance technological techniques which will
integrate these public transport since they argtiegi in a manner that is efficient, effective aneddelays.

6 DISCUSSIONS

South Africa, Gauteng province, is the only proenio the republic and Africa as a whole that has
introduced the high speed train operating throufferdnt Metropolitan Municipalities. Consequentiyith

the operation of the BRT systems in these MetrtgnolMunicipalities. The BRT system operates sepbrat
from the high speed train in the Gautrain provifidee high speed train operates from the City ofwizste
Metropolitan Municipality to the City of JohannespuMetropolitan Municipality. In both cities theis
availability of these public transport modes. AYieng (BRT system) operates only in COT and Rea Vaya
(BRT system) operates only in COJ. These two haereint bus schedules since they are in two diffier
cities and have different smart cards for fareemibn. However, A re Yeng smart card can be usdumbard

in the Rea Vaya bus and the Rea Vaya bus smartcearde used to board in the A re Yeng bus. This
indicates that the BRT system in South Africa igegnated electronically in some way for commuter’s
convenience to manage to use BRT when travelleddity with the availability of the BRT system attne
individual is in possession of the BRT smart caédthough, the BRT smart card cannot be used tooar
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the high speed train (Gautrain). Gautrain hasws emart card which is used to board in the traid the
Gaubus. In order to integrate the public transpotthe Gauteng province between the two Metropolita
Municipalities, Gautrain is the main source of cector as it moves from the COT to the COJ. Intéggat
the BRT system in COT, COJ and the Gautrain witivaleasy movement, less transport cost, reducesl tim
for commuters who travel daily as there are indigid who live in COJ and work in COT.

As can be noted from developed countries with iatiee public transport modes, technology has d vita
role for the provision of efficient, effective ameliable transportation. Technology for public Bpart is
improved every day in order to meet commuters deimkins now advanced, as commuters do not have to
pay with hard cash in order to board the publingpmrt and commuters do not have to go to a cestation

or a place in order to get any kind of informatfoninstance public transport schedules, all this be done
through mobile phones. In South Africa, Gautengvipree, innovative public transport such as the BRT
system and the high speed train have implementetk saf the advance technologies used for public
transport. The Gautrain use an online applicatmrrfformation dissemination, both Gautrain and BT
system use smart cards for fare collection. Howehesse two different operators of public transoe not
integrated and function as one, they operate seghanahich is found as one of the factors that mtie
Gauteng province public transportation not to b®ngf as expected. The provincial government have
implemented these strategies with the provisionasfessary infrastructure but low intention of imétimg
these different innovative modes of public transgosm the implementation phase. It is high timatth
innovative public transport in the Gauteng proviik@tegrated and function as one system. Theviative
public transport modes are already existing andatjpgy which is one of the factors to make thisrge
feasible, there will be numerous challenges indieelopment of this change to integration as tlaesdwo
different operators, although, it is possible asndestrated by developed countries with such public
transportation. The introduction of mobile applioatto bring these two modes in one platform wiihg
efficiency and reliability.

7 RECOMMENDATIONS

In South Africa, integrated mobile payment and infation distribution for public transport are napplar

and are not yet implemented. Integrating publingpmrt with the introduction of such advanced tetbgy

will benefit users, operators and improve the fiomihg of the public transport. Users will manageptan
trips properly as they will have access to of taak information of the whereabouts of the publamsport
and will have access to view timetables in theinditne and comfortable space. Consequently, usirs w
not have to struggle with uploading money in tisaivart cards and worry about the long queues. Bviegyt
can be done through the mobile phones, checkindpdhence and uploading money. Further, operators of
both high speed train and the BRT system can useldta collected from the mobile phones in order to
improve the services and strengthen the publicspar, and identify areas that need further exterssof

the system.

8 CONCLUSION

South Africa, Gauteng province, is moving towatus smart mobility state with more reliable, effitiand
effective public transport. Innovative public trangt is currently existing with good infrastructuaed in
order to have a good function public transportttcaat more users and reduce private vehicles emaad is
to integrate public transport modes and introdecé@rniques that will allow users to access inforaraaind
payment method easier and faster.
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