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1 ABSTRACT

Developed countries around the world has greattifumiog public transportation systems, that include
integration of innovative public transportation andn-motorized transportation creating smooth and
seamless travelling in their cities for commutirigjty of Johannesburg has numerous modes of public
transportation to create convenient travelling sgrthe city, and more innovative public transpgstems
are being implemented to ensure that the city lasvbrld class transportation including the develept of
non-motorized transportation infrastructure sucltyading lanes and pedestrian sidewalks. Howeveret

is a challenge of integration between motorizedgpartation, specifically, innovative public trangp(Bus
Rapid Transit system (Rea Vaya) and High-speed (Railitrain system)) and non-motorized transportatio
This paper aims to assess the possibility of imtigg non-motorized transportation and Innovativblic
transportation, and the level of cycling to swittbm bicycle to innovative public transportation by
commuters to complete a journey in the City of dwiesburg. The study adopted qualitative researsigile
that facilitated the gathering and analysis of ispand qualitative data from the innovative url@arblic
transport officials, commuters and the cyclistse Tesults revealed that there is a possibility ptisl
integration between non-motorized transportatiod immovative public transportation in different fsaof

the city. Cycling lanes and pedestrian sidewalkeeha direct access to Rea Vaya stations and Gautrai
stations, however, there is no development of becyarking next to Gautrain stations and Rea Vaya
stations. Spatial access of a commuter from Gautssation to Rea Vaya station is 74,5 metres in
Johannesburg Park station were there is visibl@apategration in the city. The paper concludeattthere

is insufficient cycling across the city, no bicygbarking spots next to innovative public transpiwta
station, no recognised integration between inneeatipublic transportation and non-motorized
transportation, commuters either walk or drive giévvehicles to Rea Vaya or Gautrain stations. Sthey
recommends the development of bicycle parkingatatnext to innovative public transportation stagito
encourage the usage of cycling, and institutiongggration of innovative public transportation teate
swift transportation for commuters. Further, depeatent of more non-motorized transportation policiad
legislative frameworks that will support and en@me non-motorized transportation and integrationaof-
motorized transportation and motorized transpantati

Keywords: Non-motorized transport; Innovative palitensportation; spatial integration; commuters.

2 INTRODUCTION

South Africa is a developing country on the rightipto world class public transportation. Initiag$vsuch as
implementation of innovative public transport swahBus Rapid Transit and High Speed Rail have been
developed in the republic. Consequently, implentériaof non-motorised transportation (NMT) have ibee
visible as there are various cities across the tcpuhat have developed cycling lanes and pedessiide-
walks as some connect people from home to pulditsprort stations and from public transport stations
areas of interest such as areas affording economportunities. The above mentioned pespective of
implemented strategies are developed to move tipeibhe’s public transportation to world class
transporation system. Many developed countries ajpthave well tailored intergrated non-motorized
transportation and public transportation that the toncepts of transportation connects swiftly froom-
motorized transportation to public transportatiang these strategies are used to encounter mahgndes
that arise from transportation hence world clagescihave such transportation techniques and heea b
working well. The City of Johannesburg (COJ) is mmgvtowards a world class city, hence, adoption of
world class strategies in its transportation plagnkEvidence to this, Bus Rapid Transit known aa Raya
system, high speed rail has been developed knowbaatrain system operating across three metropolita
municipalities in the Gauteng province which boliede public transportation systems are innovative.
Consequently, the city has development of cycliages in many locations in the City of Johannesburg
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municipality together with pedestrian side walkéefe is a high need to move from daily use of peiva
motorized vehicles in the City of Johannesburgdmigat traffic congestion, air pollution, high ratecar
accidents and the use of public transportation ltavein benefits such as less stress with drigimg) free
from car accidents, less worrying of finding packispot, bypass traffic through special lane suciRed
Vaya system, very cheap than owning a private \elaod operating one. The paper aims to assess the
possibility of integrating non-motorized transptida and innovative public transportation (innavatPT) ,

and the level of cycling to switch from bicycleitmovative public transportation by commuters tptete

a journey in the City of Johannesburg. Furthergetigya model that will inform NMT and innovatve PT.

3 LITERATURE REVIEW

3.1 Public transportation

Public transportation is a very important factor file movement of people from origin to destinatitin
makes the movement of people simple and saves titoeever, there are various factors that influence
people to switch from urban public transport tosaté vehicles. These factors are caused by thelgaaf

a trip such as travel time, trip motive, and fregueommuting. Further, demographic characteridigs an
importance influence such as the level of inconemdgr and age. As the level of income and ageasere
there is a switch that happens from urban puldicgport to private motor vehicles. Consequently,niost
common factors leading to switch from urban publimsport to private vehicle use and that makeseosvn
of private vehicle users not to switch to urbanljputvpansport are; lack and easy connection fohldohg
and short travelling from origin to destination,i®hing from one mode to the other mode that are no
integrated which have high price costs, access fiome or place of interest to the urban public dpant
station and the quality of service by service pievs. Lack of well-tailored systems and networludfan
public transportation it's a global challenge henesearchers, policy makers, Transport planners baen
developing strategies to produce an effective natiegl multimodal system (Maxwell, 1999, Ibrahimp20
Vassallo et al., 2012).

3.2 Non-motorized transportation

Non-Motorized Transportation (NMT) includes all fing of travel that do not rely on an engine or méaor
movement. This include walking and bicycle, anchgsimall-wheeled transport (skates, skateboards) pu
scooters and hand carts) and wheelchair (Mat Yeizad., 2011). The importance of NMT is the prowsof
door-to-door transport; Non-motorized infrastruetwisually has a very high spatial penetration; Non
motorized do not lead to waiting times comparedhwitiiting at public transport stops; Non-motoritede

a favorable environmental performance; they areagh&ansport modes; Non-motorized are essential
elements in multimodal transport chains; Non-matxliprovide healthy activities (Rietveld, 2001).

In Cape Town, Nairobi and Dar es Salaam, the citias are relative to the City of Johannesburgateo
transport policies and strategies do include sottemtion to NMT; both Cape Town and Nairobi have, i
addition, developed stand-alone NMT policies. Amdhg vision statements of the case cities are the
following intentions:

* To create a safe, cohesive and comfortable netafdidotpaths and cycling lanes/tracks that include
shade to develop laws and regulations to ensuoetration of NMT facilities

e To promote investment in walking and cycling infrasture
e To connect public transport with walking and cygliiacilities
* Toinfluence land-use planning and resettlemeriepe to achieve easy access to amenities

« To promote a changed culture that accepts the tisgcating and walking as a means to move
around in the city (lacono et al., 2010).

Increasing the modal share of NMT is possible iy @untry; however the successfulness depends oy ma
country-specific factors, including climate, geqgrg, culture, political commitment, public awarenes
policy effort and consistency, long-term vision ahd attractiveness of the alternatives. Severtiede are
interdependent, and as shown by the example of Bpgtrong NMT policies, awareness campaigns and
political commitment can bring about a shift in palattitudes towards NMT and a 4-fold increaseyale
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trips (Witting et al., 2006; IPCC, 2007). Furthémne use of NMT has greater benefit environmentally,
economically and socially which this is one of thigically reasons to promote and implement it.

Environmental Social Economic \
Air quality Congestion reduction NMT, particylarly cycling, is easy, flexible, cheapd fast.
improvement
GHG emission Health benefits due to exercise. For example, mgclor 30 More attractive cities for tourists and resideptsticularly if
reduction minutes a day reduces the chance of cardiovasdidease car-free zones are included
and diabetes by 50% (Witting et al., 2006)
Gender benefits: cycling can be particularly suéafor the Reduced travel times due to improved traffic flow
many short trips women in developing countries take
Energy security due to lower vehicle energy use
Social equality and poverty reduction: cheap, &ast reliable
transport opportunities, and public space develaopn
directed towards all segments of society (ICE, 2000
Noise reduction Safety: increase in bicycle use is often accomphig a
reduction in cycling accidents and an increaseaifetg in
public areas (Vanderbulcke et al., 2009; Wittinglet2006)

Table 1: NMT Benefits [Source: IPCC, 2007]

3.3 Integrated public transportation and non-motorized transportation

Integration of non-motorized transportation makesnmuting easier for commuters and allow easy
accessibilty to places of interest. The below fegiliustrates integration of motorized transpoadatand non-
motorized transportation. Commuting is convinierttew there is accessibilty to public transportation.
Consequently, public transportation commuting imesl non-motorised transportation allowing movement
from home to public transportation and from pulbiansportation to destination.

train train
station station J

train train
station station

Figure 1: NMT and MT integration [Source: van Mila., 2021]

According to Hall (2006) Integration between diffiet services with fixed routes is not anything néer
example, busses arriving at train stations, eveh woordinated timetables between the two tranaport
modes have been around for quite some time. THagiroof scheduling an integrated service consisting
two fixed route services, train and bus, operatetilo different operators are for example studiedLii &
Lam (2004). Also in Martins & Pato (1998) a comhioa of train and bus services is studied. The lemb

is to design a feeder bus network given a rail pdtywwith the objective to minimize a cost function
considering both the operator’s and the custometsiests. A well integrated public transportatgystem
both rail and road makes easier for more tailonathsportation system that include non-motorized
transportation. Movement from origin by cycling asditching to public transportation makes commuting
easier and attract more users to public transpamtiaand further, if there are less delays withia public
transportation services.

3.4 South Africa NMT and public transportation policy and legislative frameworks

The Republic of South Africa has various policiesl degislative frameworks that facilitate and regel
public transportation, and few policies and leggige frameworks that focuses more on non-motorized
transportation. However, some of the public transpon policies and legislative frameworks alsolule
non-motorized transportation but a little is men&d. Below, it is the policies and legislative feamorks
that addresses both national public transportaimhnon-motorized transportation.

3.4.1 White Paper on National Transport Policy, 1996

One of the policy principles of the White Papeftts encourage, promote and etc.plan for the useoof
motorised transport where appropriate” (Land Pagseffransport Chapter, Strategic Objectives). The
White Paper also states that “the use of more gredffigient and less pollutant modes of transpait e
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promoted. Greater energy awareness will be fosterddth planners and users of land passengerpans
through public awareness programmes, differentiall frices, etc.”

3.4.2 National Land Transport Strategic Framework, 2006TSF)

The framework provides a sound basis for the pramaif NMT, and strategies and actions are provided
order to achieve this. The NLTSF suggests thatnptgnauthorities need to build, expand and maintain
continuous networks of formal walkways (sidewalk$f-road paths, safe crossings, and the like.) and
dedicated bicycle lanes along lines of high demdindachieve this, transport plans should assesst#es
quo and the needs for NMT infrastructure and ptarté design, implementation and maintenance.

¢ Planning for NMT needs will consider NMT both asnain mode and as a feeder mode linking
communities to public transport facilities.

» In rural areas, off-road footpaths, trails and keaneed to be included in the scope of planned rura
transport infrastructure.

e Inrural areas, animal-drawn carts and other inggliate means of transport will also be supported in
transport plans where appropriate. The NLTSF aislicates that walking and cycling should be
promoted as the preferred modes in South Africaafipropriate distances and this can be realised
through the following:

e« Government actively promotes walking and cyclingthwthe expanded provision of NMT
infrastructure as the preferred modes of transpeer the appropriate distance ranges for these
modes.

Where people are walking excessively long distarmegheir routine journeys, transport plans
should assess the scope for measures to suppolingsy@articularly for scholars. Both
infrastructural measures and supporting servicesh sas bicycle repair services should be
considered.

e Successful demonstration projects promoting NMTiwiteted and rolled out to other areas.

3.4.3 Public Transport Strategy and Action Plan, 2007

This is a central policy document on public tramgpbighlighting the creation of integrated rapidbjpc
transport networks (IRPTNSs), wherein NMT is the lespect of the ‘first mile’ and ‘last mile’ of apr The
intention is to introduce public transport that Wbueduce unacceptable walking distances and ingorov
NMT links to public transport. The Public Transp@trategy discusses “high quality non-motorised
transport networks”. It provides that NMT, partiady walking and cycling, will serve as an impottamde

of transport in the proposed IRPTNSs. It provideat thctions to improve NMT linkages fall into typlica
infrastructure development categories of planndlegign, implementation and maintenance.

3.4.4 Department of Transport (DoT) Draft Policy DocumentNMT

This policy states that the DoT will cooperate widhevant government departments and stakeholders i
developing an institutional and legal frameworkt tresponds positively to the needs and implemertaif
the NMT system. This policy states that the prinanjectives are, amongst others, to:

* Increase the role of NMT as one of the key transpades,

* Integrate NMT as an essential element of publinsgpart and provide a safe NMT infrastructure,
and

* Allocate adequate and sustainable funding for theelpment and promotion of NMT. The
document also states that non-motorised transpiirtoer provided on the basis of a number of
principles including the need to improve the quyatf life, energy conservation and safety. The
policy also recognises the main components of noterised transport as animal-drawn transport,
cycling and walking.

3.4.5 National Land Transport Act 5 of 2009 (NLTA)

The NLTA provides that the Minister of Transport shéacilitate the increased use of public transpod,
in taking measures relating to public transportsihpromote the safety of passengers, promote tegita
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and integrated approach to the provision of puidinsport and promote the efficient use of eneegpurces
and limit adverse environmental impacts in relationland transport3 . Section 36 provides that ever
municipality must produce an Integrated TranspdanRITP). In doing so they must comply with the
Minimum Requirements for Integrated Transport Plansvhich require the larger municipalities to goce

a Comprehensive Integrated Transport Plan (CIT8uding a Transport Needs Assessment that must give
due attention to NMT. These policies and legisiaframework are all aligned as they have goal efriza
non-motorised transportation integrated with putsmsportation, also, having non-motorized transgpion
taken as a mode of transport that can be used daily

4 STUDY AREA

City of Johannesburg is the heart of the econonthénRepublic of South Africa affording many diet
kinds of opportunities such as education, jobsjnasses etc., to many South Africans and internatio
citizens. The city is made up of 7 regions and t&®f 130 wards. Johannesburg is a divided tiky:poor
mostly live in the southern suburbs or on the garifes of the far north, and the middle- and umbess live
largely in the suburbs of the central and northi{f§n2012). Around 20% of the city lives in abjgaverty
in informal settlements that lack proper roadsctelgty, or any other kind of direct municipal sire.
Another 40% live in inadequate housing with instiéfnt municipal housing.
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Figure 2: City of Johannesburg Map [Source: Authpé22]

Region A, B, C, D, E, F have the development of-nmitorized transportation infrastracture such ading
lanes with pedestrian side walks. Regions A, BFEhave the provision of innovative public trangpor
specifically, Gautrain and Gaubus system servioglsadl regions across the city have the provisibRea
Vaya system, howerever, it does not sevice alltiona and there is need for extensions. The City of
Johannesburg innovative public transportation sysgespread well across as in the northern areae ik
dominance of Gaubus system and in the southerrs dheae is availability of Rea Vaya system, which
however in time, there will be equivalent spreadath systems. Further, in the centre, there idabibity

of both system.

5 METHODOLOGY

A mixed method research design was adopted wheatitajive data and spatial data analysis was used.
Various research instruments were employed in théys Ten interviews were carried out with offical
from different departments, including the JohanoegtiRoad Agency, Department of Transport, Gautrain
and BRT officials and Metropolitan Municipalitiemhsport planners/ They assisted in providing intsidor
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the study about the possibility of integrating mootorised transportation and innovative public
transportation as well as the different public $@ort modes (bus and train) in general. Accordingly
commuters were also interviewed to understand dnenmauter patterns and if there are any commuters who
cycle to connect to innovative public transportatid0 different daily commuters were interviewedowhay
have different experiences taking place daily. Bsiye sampling was adopted as it was necessary to
conduct interviews with informed officials and commers. ArcGIS assisted with creating Gautrain rail
tracks and Gaubus routes and stations; BRT roufes mare showing locations serviced; Cycling lanes
network patterns, together with physical integmaid the innovative public transportation modes.TBlita
(shapefiles), Gautrain data (shapefiles), Cycliagek data (shapefiles), interviews, observation$ an
documented studies relating to this study werestheces of data. Experimental analysis was conduote
understand the network patterns of NMT and innav&V to identify possible areas of spatial intaégrat
Further, content analysis was employed to reviegvipus documented studies. Secondary data used was
obtained from larger data base such as Scopus)ceaibrect, Sage and Google scholar.

6 FINDINGS

The development of non-motorized public transpaaand innovative public transportation in theyQ
Johanneburg Metropolitan Municipality exist and sipatial integration between NMT and innovativei®T
some locations is evident to indicate that thegppant planners, urban planners and other stakefsoldere
been working on implementing integrating all tramsation systems and modes to create effecient
commuting across the city. However, not all aspetisycling were addressed correctly to promoteutbe

of cycling as a mode of transportation. The degigeycling lanes that currently exists, most indiats
perceive them to be created for recreational parpog not promoting a holistical transportationtegs The
lack of awareness campaign is one of the critieatdrs in regards to this matter. Consequently,tmos
commuters indicated that the designed cycling laszase of them do lead to public transportation rsode
stations/ hubs, however, there are no cycling parkits next to the stations, this psychologicaligicate
that you can not use a bicycle to connect to pulsiiosportation. Further, it was indicated thatliogec
around the CBD its akward and dangerous as théoe iswuch traffic of motor vehicles on the roads.

Cycling across the City of Johannesburg is not conlynused as a mode of transportation and only 286 u
it as transportation and not for trips more thakm5It has be noted that most of the cycling thies place
across the city (i) it is for entertainment purposach as events, (ii) cycling clubs, (iii) keepfitgas mode
of excercise, which this mostly happen on weekerus after working hours. Officials indicated thiaét
development of cycling lanes is part of a stratégyintegrate public transportation and non-motarise
transportation, however, city residents are notlusecycling or encouaraged to cycle.
- 9 I Dy 2’

Figure 3: NMT and MT spatial integration around @BD [Source: Authors, 2022]

The above figure 3 indicates Park station in théy @f Johannesburg were there is feasible spatial
integration of NMT and innovative public transpdida and other areas within the CBD. The first imag
indicate the cycling lanes that are developed atdhe CBD for cycling. The second image indicates t
BRT Rea Vaya station that is next to Gautrain aadlibis station, with also development of cyclingekan
just next to the innovative public transportatioations. Further, the third image shows the cyclargs in
the other areas around the CBD, howerever, theanraticate the current situation of the developgding
lanes that are found around the CBD which indith& the lack of usage in cycling lanes motorists t
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these cycling lanes into side parking for motorielels and this has occured for a number of yeaes af
immediate developement of the cycling lanes.

Figure 4: COJ south townships NMT and MT spatiagnation [Source: Authors, 2022]

The above figure 4 indicates the development ofmotorised transportation infrastructure and innivea
public transportation system in the southern townsineas of the City of Johannesburg. The firstgena
indicate the cycling lanes that are currently depetl and there are more developments of cyclingslan
taking place. The second image indicate the spategration of non-motorized transportation infrasture

with Rea Vaya system. The third image, indicates pledestrian side-walks that have been developed
together with cycling lanes. Rea Vaya system isatig innovative public transportation developedtie
sourthern areas of the city. Therefore, the spatiabration that currently exists in some area&shkatween
non-motorized transportation and Rea Vaya systeme. development of cycling lanes in these areas are
mostly found in the main roads and mostly they dbfeed inside some areas from the neighbourhoditketo
Rea Vaya station. Further, there is still lack yflmg parking next to Rea Vaya stations

Figure 5: COJ central NMT and MT spatial integratioap [Source: Authors, 2022]

Park station and the nearby areas have the vigibilibeing highly seviced by Gautrain/Gaubus systRea
Vaya system and provision of cycling lanes as aslthe pedestrian sidewalks. Park station accotging
figure 5 in the above map serve as a spine of notomzed transportation and innovative public
transportation as pedestrian side-walk, cycling$amautrain/gaubus station and Rea Vaya areHassl00
metres apart from each other. This area is wellicenl, and can allow for integrated transportatietwork
system. Since southern areas of the City of Jolsdmmg are only serviced by Rea Vaya system antheart
areas of the City of Johannesburg are serviced &ybGs, if there is institutional integration betwee
Gautrain system and Rea Vaya system, this can a&awmeless travelling across the city through switc
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inbetween in Park station and near stations treahaghlighted on the map. Further, with improversant
the development of cycling, there could be smothetling created feeding innovative public tramsgtion
systems. Commuters will not be forced to walk fatravel far around the CBD to board a certain mofie
innovative public transportation but can have aerahtive and later switch in-between.

B b1 ] kL] T i | = EL W I W o o FLY

[ i i [ 1 1 1 i (] i e i
s M i E:

W e 1 ek g 4 &
_ow , H 5
= - Q [Tees o 0 aw v i’ Eadbjite B
W i Atran
% o

IQ_ ‘ . _2§

[
L
[
l P
e ———— — Mtres 7 : § ‘| BRT Rea Via Routes | -
0 220440 880 1,320 1,760 _ ' e ]
":![ 2" “ﬁl RI “I 2.!‘ 2-5' i"’l !!' !BI 29. RI it

Figure 6: COJ north NMT and MT spatial integratioamjSource: Authors, 2022]

The above figure 6 indicates NMT and innovative lputsansportation in the northern areas of they @it
Johannesburg. Northern areas of the city are ddednay the use of Gaubus services, with the visiiif
Rea Vaya system also servicing the area. Consdgu@éiiere is visibility of the development of cymij
lanes in the northern areas of the city with asgurfi the development of pedestrian sidewalks.iffeent
areas, there is spatial integration of NMT and wative public transportation as there are cyclengek that
lead to innovative public transportation statiosstlaere cycling lanes passing through Sandton &autr
stations and Gaubus stations from different neigh@ods with Rea Vaya routes joining Gaubus route
network. Further, increasing of cycling lanes tbestneighbourhoods can assist commuters to cydieeto
nearest locations of Gaubus station and Rea Vatss. Consequently, the highlighted areas indicat
good spatial integration of non-motorized transgowh and innovative public transportation whiclulcobe

a starting point to focus on development of recogghipoints of integrated network for commuting.

7 DISCUSSIONS

The development infrastucture of cycling lanes hawe fullfilled the prime objective across the City
Johannesburg. In areas were the development ohgylenes are developed together with pedestiam sid
walks, they are perceived as sidewalks and ar@gsed much for cycling. In areas that the cyclimgkare
developed next to the roads, they are percievesidaesparking. Currently, there are more developenifint
cycling lanes that are taking place especially ¢ieling lanes next to pedestrian sidewalks. Thisesa
guestions of why more cycling lanes are developéldely are not used, is it maybe hope or is it neafdy
rolling out projects because this does not imprvaasporation at all. Most of these cycling lanest tare
developed, they are strategically developed to faddic transportation stations and most of theenfaund
in the main roads. The challenge is the lack oframess campaign of the usage of these cycling |aneg
are just developed and assumable that the publizse them and there are no promotions done tacatt
people to start using them and create a stigmayaing to everywhere especially trips that are nety
long.

A possibility of integration for NMT and innovatiyaublic transportation is visible and is possilfiglf the
city can teach people and make them aware of thd tecycle and why cycling lanes are developéd, (i
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development of bicycle parking next to innovatiweblic transportation stations with good securitgteyn,

as there are many public open spaces and publitutiens close to innovative public transportatibat can

be used for bicycle parking lots, (iii) for a desiroutcome for these cycling lanes to be usedieffdg and
promote cycling, the city needs to financially sogipthe innovative public transportation with bitss
provision that can be used by daily commutersserase of cheap rentals and free provision to adsu©n
some instances more money should be used for @rcegadal to be achieved, already development of NMT
and innovative public transporation infrastuctues lbe made and developed. This could encourage and
attrack more usage of both innovative public trangtion and NMT, and if there is more usage ofliogc
more people buy into the tradition of cycling ain tentire city could be transformed in this aspest
accessibility to travelling becomes more conviniemd this could reduce some of the challengesthteat
city is facing in-regards to traffic congestionsdamther related challenges associated with privadéor
vehicles.

The national policies and legislative frameworks aligned with supporting the spatial integratidrthe
NMT and innovative public transporation, and thgedepments of both innovative public transportatiom
NMT across the city has shown practical existemomfthe point of having different innovative public
transportation strategically developed close to anether, to cycling lanes developed next to pedest
walks connecting to innovative public transportatiblowever, all this positive development and atities
of cycling lanes are currently not working for dlgasage, as this infrastructure knows cycling wipeople
are cycling for fitness and entertainment purpasiter than that they do not serve their full pdsdnt
Therefore, a need for policies and legislative #aorks that align to the current situation on theugd
with the under used cycling lanes and which areerdwiting from being used by motor vehicles,
consequently, how best can the city promote thgausd cycling and the linkage of cycling with publi
transport. A knowledge gap exists in how does fitiescresidents effectively use cycling as a forfn o
transportation, and consequently use bicycles tmect to innovative public transportation. Furtheow
can non-motorized transportation be integrated imitlovative public transportation.

8 NMT AND INNOVATIVE PT MODEL

Bicycles are eco-friendly and are very cheap togretith their maintanance. For this model to warkhe
City of Johannesburg, there is a need for usadscgtles and for this to be a possibility, therewd be
rented bicycles by services providers, and serpicgiders could join with the city management tcwe
the possibility of bicycles availability.

- . e
—  pT Policies and
\_\’ e
Traking Gautrain &
BRT Svstem i [
Output

Smart/contact-less
#——  payment system I

Figure 7: Passenger cyclist model (PCM) [Sourcehéug, 2022]

City of Johannesburg has proper functioning inneeatpublic transportation and developed NMT
infrastructure which however needs to be fully deped, specifically, creating bicycle parking withthe
innovative PT stations. The above figure is a psegomodel to integrate NMT and innovative public
transportation across the city. Development of deyarking in or next to innovative public trangpoeed

to fuction consequently with innovative PT. 4IR Trologies acts as the central point to integrateTNivid
Innovative PT. There is still a gap in identifyimgtys on how the 4IR technologies could be levaraged
NMT, and this model could be one of the first magd& provide an idea that can work for both NMT and
Innovative PT. Technological equippment could bstaled in the service providers bicycles to besabl
track bicycles for monitoring and management. Thish used in the bicycles can be linked in the smar
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phone app to detect movement speed of bicycle lamdnbbde that is to be boarded by a commuter. The
function of the model is as follow:

(1) Sensors are critical for tracking bicycles,inrand bus. A mobile smart phone could be developed
that will include BRT system, Gautrain system andyBles for commuters who will be cycling to conhec
to innovative PT stations. A commuter who cyclethi® station can be able to be informed in reagtimw
long will it take to get to the station and boarthues or train that a commuter is interested inngkilhe
sensors installed in the bicycles can have indisata) green indicator which will show that the Icstcis

still on track to get in time to the station to bibahe intended bus or train, (b) yellow indicatduich will
indicate that the cyclist is behind and need tdecyaster to be able to reach the station on tif@ered
indicator which will indicate that the cyclist igsy behind and will not be able to reach to thémtao be
able to take the intended bus unless the cycldeayick and the indicator turns green.

(i) Real-time information can be distributed thgbuthe mobile app which will be beneficial for
commuters walking and cycling to notify commuterskhow how far the bus or train is and the timeilt
take to reach the station of interest and othdrost by bus or train with the current conditioristizat
particular moment e.g if there is traffic congestir a particular certain mode is travelling fastl a&an
reach the station than expected. The informatiorreial-time can also assist commuters who switch
inbetween modes (Rea Vaya system to Gautrain systeftom Gautrain system to Rea Vaya system) to
complete a certain trip to be able to plan thairjeys properly.

(i) Smart cards/contact less payment can begmated for a Gautrain system and a Rea Vaya system
which will allow seamless travelling with a certaigreement of profit sharing between the two systém
there were switch in-betweens made by commutersoringly, the use of the integrated smart card/
contactless for Gautrain system and Rea Vaya syltefare payment could be used to pay or gain $ce
for bicycle parking in the relevant stations. Béiseprovided by service providers such as free ipgrko
monthly innovative public transport users couldppevided at a more cheaper rate or free to attreme
ridership and promote cycling in the city. Furthegrvice providers could have bicycles that argedtio
commuters and commuters to gain first preferencacoéss to such benefits are registered commuttirs w
integrated smart card of Gautrain system and Rea ¥gstem. Further, contactless payment throughtsma
phones are an advantage as they provide alterrfatiy@ayment if an individual is not carrying a sineard
and they bring services into one platform for exlnipformation dissemination and payment methoddtou
be all setup in one app for Gautrain system, Rea\sgstem and NMT.

(iv) Policies and legislative frameworks need tes$ the importatnce of integrated public transyiom
system in the city and the country as a whole. &ltecuments should be strengthened and suppausthe
of NMT to create sustainable transportation. Thoemeent developed policies and legislative framdware

not positively impacting NMT on the ground as thiy ¢s currently struggling to provide both a wargi
system for NMT and a working system for integrataifferent public transportation systems. Thera is
need for policies and legislative frameworks toeadrthe connection of NMT, Rea Vaya system and NMT
to be integrated as they promote sustainable devedot and are eco-friendly as the Rea Vaya system a
Gautrain system ensure that carbon emissions are@sopossible, and they reduce city’'s CO2 emmision.
With the introduction of 4IR technologies, policiasd legislative frameworks need to indicate the izt
could be solve which have existed for years andtier first time in the city’s transportaion system
integration could be possible.

Passenger cyclist model is intended to connectvisinge PT and NMT through technological innovations
that are afforded in the 21st century to ensurertfubility in cities and urban areas is sustainables is the
first model of its kind that include technology tategrate NMT and MT, it is feasible and could be
implemented in many cities working towards affoglisustainable public transportation. Providing a
sustainable transportation systems require diffesérategies from city regulators and service pfers.
Having subsidize bicycles by the service providersch are rented cheap at a rate that is less aed e
lesser when having a smart card would attract motemmuters to cycle, and such alternative of lavin
availability of bicycles could attract motorists well as most people do not like to walk to statamit is
time consuming. Using technological innovationsttibauld improve effeciency in innovative public
transport by ensuring effecient movement of busebsteains being frequent in all stations as per alam
improves ridership. In general, people are attchtbesystems that are well tailored and everythsnget to

E REAL CORP 2022: Mobility, Knowledge and Innovation Hubs
- (Y in Urban and Regional Development — Vienna, Austria



Siphiwe Mbatha, Trynos Gumbo

one platform. Hence, integrating Gautrain systema Raya system and bicycles as well as walking can
provide a sense of convinience, and ideal way dfy deavelling for commuters and even better with
technology involved as people enjoy the use ofrteldyical innovations.

9 CONCLUSION

The paper has revealed the existence of availabilinfrastructure for non-motorised transportatand the
development of innovative public transportatiorthia City of Johannesburg, and further assess timéspaf
areas that are serviced by both non-motorisedgoatetion and innovative public transportation wtrere
could be possible integration. Most noticeablehis paper, there is insufficient cycling, no bieygarking
stations, no recognised integration between inmewatpublic transportation and non-motorized
transportation, commuters either walk or drive gtévvehicles to Rea Vaya or Gautrain stations butat
cycle. Further, only few people make trips by blegas a form of transportation and trips madenat®ver
15 km or 10 km. However, there is a possibilty alvihg integrated transport network system of non-
motorised transportation and innovative public $portation as the network patterns of pedestride-si
walks and cycling lanes across some areas in theannect with Gautrain/ Gaubus stations and RegaV
stations.

The study recommends the development of bicyclkipgustations next to innovative public transpactat
stations to encourage the usage of cycling, artidutisnal integration of innovative public transgation to
create swift transportation for commuters. Consetiy@mplementation of passenger cyclist modet thidl
enhance the mobility across the City of Johanngshuad the country as a whole. Further, developroént
more hon-motorized transportation policies andslkegjive frameworks that will support and encouraga-
motorized transportation and integration of nongrniaed transportation and innovative transportation
Further, financial aid support by the governmemriavide bicycles to commuters through innovatiuéljz
transpotation to encourage cycling and more usdgénrmvative public transportation could be an
advantage.
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