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1 ABSTRACT

Transportation and spatial planning are inextrigalbhked. Transport networks and facilities have an
immense influence on the spatial development of @ty Moreover, they determine the nature of the
neighbourhood and the quality of life by directiyfluencing property market values. Transit-oriented
development seeks to integrate urban spaces amgl ppeiople, amenities, and activities together \wdky
cycling and walking proximities to the excellerdrisit services. Consequently, successful trangmortand
spatial planning integration result in efficierdarisit-oriented development. This paper presentsagsfs for
enhancing sustainable mobility and access throtagisit-oriented development networks in South /inic
Cities. The paper adopts a case study reseasigind@herein the impact of transit-oriented devalepts

in the City of Johannesburg is presented and disclisQuantitative and qualitative research appesach
were deployed to gather relevant data, as welpasific questionnaires and interview guides. Priglary
findings reveal that transit-oriented developmehése tremendous benefits and effectively transform
neighbourhoods. There are still challenges assatimith and hindering the integration of transieated
development and spatial planning in the City ofalotesburg. The paper concludes by recommendirgs citi
in South Africa and other developing countries dadop implement transit-oriented development tdeach
sustainable cities concerning efficient physicahrectivity, mobility, and accessibility and to ersu
climate-friendly and liveable cities. Lastly, trérgriented development must be crystallised ity-eitde
developments in order to overcome contemporary lityl@nd access challenges in cities of the Global
South.

Keywords: Transit-Oriented Development, Sustainaeleelopment, Spatial planning, Sustainable Mapbilit
and access; City of Johannesburg.

2 INTRODUCTION

Since South Africa's democratic dispensation in419arious first and second-tier urban spaces have
experienced rapid urbanisation. Thus, developirdyewhancing the urban built environment to effitdien
support sustainable transport is one of the ovbiragcchallenges for urban planning in most Africdines
(Gumbo et al., 2022). It is evident from previowhdars that the concept of land -use influences th
traveling perception of citizens. According to pricesearches, African cities have enhanced public
transportation, boosted cycling and pedestrianvities, and reduced driving by integrating land-use
planning with transportation planning. These impatations result from applying Transit Oriented
Development (TOD) as an intervention and develogmamnciple for intensifying the urban built
environment around public transit corridors anehgportation nodes (Risimati & Gumbo, 2019). The TOD
is an intervention that most developing countrigsAfrica should shift to its planning paradigm. $hs
because TOD is the vehicle that delivers sustagnatability and access within the city. With thathand

this paper seeks to unpack how TOD concept is beodified within the inner city of Johannesburg,
particularly this paper will utilise 400m radiusin Park Station to further illustrate the concept©D as a
point of case to support the study. The nature ©@DTis to promote less driving and more cycling and
walking, however, this paper outlines how TOD canukilised as strategy to mitigate climate chariges
paper highlights the ways in which the city of Jutmesburg enhances the TOD networks in South African
cities spaces, and how to further influences aduiigs and sustainable mobility. Lastly the thepea
provides feasible recommendations.

3 BACKGROUND

The concept of Transit-Oriented Development wasfigatl by Peter Calthorpe in the late 1980’s, other
scholars had similar concept which contributedhi design of TOD existing today. The concept of TOD
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became a headline for contemporary planning afiempublications of “The New American Metropolis” by
Peter Calthorpe in the early 1993. That was a sigpfone for the concept to be applicable for téglay
planning paradigm. TOD is sustainably driven, hei@athorpe perceived it as a neo-traditional chape

to sustainable cities design. Beyond TOD’s defomitof built form, TOD was codified to meet commigst
needs and standards also it was an interventiaddeess innumerable societal challenges. As dédidday
Nasri & Zhang (2014) the concept of TOD invigorattes development of vibrant and full cities desidjte

be concentrated on a transit facility. Since thdifgyong of the TOD, the concept invigorated groweticities

to be more compact and transit-supportive, thel iofielhe concept was to integrate variety of resta real
estate, commercial and amenities within a cycling aalking proximity of a transit station or stopda
endorsing green and opening space and promote seosmmunity within urban spaces. TOD has been one
of successful concept in urban planning which igalistic concept to sustainable development. énldte
1989 the Board of Directors of the Bay Area RapidnBit District (BART) conducted an intensive stumly
the possible high-rise housing on a TOD stationugtttg units concentrated on a TOD was referredsto a
‘Transit-Based Housing” which were effectively indinced by the ‘particular’ transit. With that being
surfaced the following session of the study is ‘titerature review’, the study reviews how TOD Hasen
crystallised within the city of Johannesburg.

4 CONCEPTUAL SYNOPSIS

The TOD literature on European cities like Istanbuld Athens, amongst others, is widely cited as an
inspiration for the development of TOD in most &&n cities, including Johannesburg (Cervero, 1996).
These developed cities are most likely to be higllgarded among TOD researchers. They are highly
regarded because they can integrate public tranapdriand use. However, to some degree, theretinégh
tendency to overestimate TOD's proliferation. Cdesing the wideness of the nation, the concept@DT
can be reluctant to the planning practice in theseeloped cities. For instance, according to Psstter &
Frisk (2016), there was intensive research conduot&weden regarding the implementation of TODhimit

the region of Skane; the research was conductedubecthe TOD concept was reluctant towards
development. However, the study found that factbes make the concept difficult to achieve were the
public transport accessibility development locatiquality of public transport, and density.

TOD is one concept that is designed to mainly iflce the use of public transit and develop a pedest
friendly urban environment. Over the years the ephwmf ‘TOD’ was referred to other various items
including “transit-supportive development”, “transillage”, and “transit-friendly design”. HowevefOD

is the most used popular term among these termginicture, TOD generally provides an environment
where citizens live within a walking proximity ofraajor transit station and essential amenitiesiiiis et
al., 2021). TOD is mainly premeditated to stimel&iansit ridership and use of several differeatuees.
First and foremost, citizens who are living nearaysit, are most likely to be provided with thénaimation
opportunity to be well connected to the entire granetwork. With that at hand, TOD aims to inceeasage
and transit ridership whilst providing vast accdeseconomic opportunities, cultural facilities, and
educational opportunities. Hence this study seekspack ways to enhance TOD development at large i
the city of Johannesburg. Interestingly, the stadgrsees the concept of TOD within the precincPafk
Station. The way the TOD concept is crystallisethimiPark Station influenced the study.

Moreover, TOD features, including design and mixed; aim to influence transit usage and thus reduce
automobile trips for different purposes. This ismarily applicable to the city of Johannesburg. &dc
studies indicate that a business-use zone corgsistainly of retail businesses strategically locatetiveen

the station and residences is one of the essdat#drs in reducing automobile usage in transiaser
neighbourhoods within Johannesburg. This plannioigcept is based on the principles of new urbanism.
However, this planning concept adequately promiigedestrian trip-chaining. In addition, recehidies
have adequately surfaced that a retail businessuaa near amenities such as rail stations cagdrafie the
transit commute mode share by approximately 4% J&er 1996). This paper also stresses that a well-
designed, mixed-use, and concentrated developmenha transit notes can foster transit use arouixd s
times higher than comparable development away framsit. Also, this paper seeks to answer the trest
of how the city of Johannesburg can attain sudtéen@obility by enhancing TOD.
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4.1 Transit-Oriented Development

The present-day public transportation systems aglt @ustomised towards enhancing mobility within
Johannesburg. In all epochs of life, the develograémobility infrastructure is essential. In ligbf this, the
fourth industrial revolution era is convincing egi in South Africa to invest more in new innovative
transportation systems to improve spatial developgnaad connectivity. With that at hand, the city of
Johannesburg metropolitan municipality is one @& tBading Metropolitan cities in South Africa, with
various innovative public transportation systemsicWhadequately complement the transit-oriented
development (TOD) (Risimati & Gumbo, 2019). Curhgnthe city is showing the ability to integrateltic
transport and the residential zones. The city laa®us informal and formal forms of public trangadion,
including high-speed trains (Gautrain) and rapic¢ ystems (Rea Vaya). The city also includes the
traditional public transport systems that have beamying the mass of the city (metro rail, MegasBu
minibus taxis, Putco & metro bus). These are ugi#blic transport essential to supporting the TO Ry
given residential zones in Johannesburg city (GeréeDai, 2014). TOD has surfaced as one of thesides
intrusions for sustainable urban mobility.

The implication of TOD with the city of Johannestiras assisted in reshaping the quality of urbamwir
towards improved city accessibility and mobilitpflated sustainability, friendliness to pedestrjazisd a
high degree of human reciprocity. By definitionT@D vicinity is a community that is a pedestriaieiffidly
built environment. The community will adequatelywbaa central location of bus or rail stations thet
relatively surrounded by high-density residentiad anix-used commercial developments. The basiceqanc
entails that TOD communities will, by default, hasieorter proximity to amenities. In addition, Na&ri
Zhang (2014) delineated that TOD communities amamonly located within 600m of a radius from a
transit station or stop; this is a distance thaappropriately considered to be the scale of traesgteian.
Nasri & Zhang (2014) continues with an analogy th@D urban spaces are built in urban forms unrdffle
by numerous TOD communities on transit lines. T@Ehe model of dignifying transit by integratindoan
land use with traffic. Nonetheless, TOD does naiadg| to a region where private automobiles areacém
public transit. Case in point, Doornfontein's vitirin Johannesburg has an immense figure of TOBwash
as the city of Johannesburg is a transit-orientettapolis.

The Bus Rapid Transit (Ra Vaya) station and thepaomionship of midi-buses travelling along Bertrams
Road between the Johannesburg stadium and thexClllieg station make Doornfontein a viable
alternative to driving. Many travellers opt for pigbtransit commuting despite continued automobile
ascendency. This paper emphasizes that TOD is atidygulesigned for non-motorized and motorized
modes. This paper also recommends fostering péatestips without tendencies to reject automolrific.
This is feasible by designing street networks Hiktw safe and efficient interaction with all tharsport
modes. In addition to what is being delineated tile®retical framework built for TOD definition csists of
design, characteristics, expected benefits, andejoes. With that being said, there are empirgdaments
for analysing TODs to observe how effective TODnismproving transit ridership, encouraging moreno
motorized travel, and reducing emissions. The schRbbert Cervero conducted one study on TOD. The
outcome was that TOD residents are around fivesimere likely to use transit to work. In additidghpse
who reside and work in TOD areas are about thraestimore likely to use transit to get to home orkwo
compared to all residents within the vicinity oethity (Mu & de Jong, 2012). However, accordingte
study by this paper, the city of Johannesburg heighbourhoods designed with TOD elements. For
example, all the residents residing within Park iMtg and the nearest neighbourhood, including
Braamfontein, are well integrated with transit istag with fewer proximities to amenities and segegic
However, the TOD concept has been crystallisedesfieally within the area of Park Station. Thisais
catalyst for sustainable mobility within the cityJohannesburg.

4.1.1 Existing integrated public transportation infrasttue TOD

Strong (2017) sees that TOD can develop when pgisthd maintained public transport infrastructurehs
as rail or bus stations take action as a catalydtleading market densification, and positivelyiuahcing
land-use development. A fresh perspective fromsthdy supports Risimati & Gumbo (2019) findingsedu
to the observations of South African cities. Acangdto this paper South African cities development
purely based on the perspective of lucrativelysttinge concept of TOD is on robust fundamentalsiofsss.
On the other hand, this will effectively find itsaath to sustainable mobility. Thus, Park Stationais
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quintessential to this very study. In addition to ¥ de Jong (2012) vantage point, the design, pranand
implementation is required to leverage and repmsitthe efficacy of the existing public transport
infrastructural assets and channel them in attgifire new measures of prosperity and development.
Moreover, Tabane et al. (2021) further underpires $tudy of Risimati & Gumbo (2021) that with the
development of TOD projects funding information axadt and policy considerations, they provide lager

to decision makers to contemplate the sincere figignt implementations and risks options. This tis a
integrated perspective that adequately surfacesnaeational focus and perception on the significant
element that derives a successful business corficapt the TOD concept of existing integrated public
transportation. According to Strong et al. (20117@ development of TOD on existing integrated public
transportation infrastructure rejuvenates the sthterban spaces, moreover, by virtue of the stamda of

the study, Park Station has revived the centraihbgs district (CBD) of Johannesburg. The transétive
development from existing public transportationrastructure also presents challenges aligned with
regulation, planning and policy and the limitatioh construction in an operational environment. This
particularly means that the business case neelysaat careful considerations to figure out if tiiémate
value of the development is greater than the cbahplementation. To mitigate the risks and imprdkie
feasibility toward the success of the TOD. Thibésause the concept of TOD can sometimes be ratucta
towards implementation due to accessibility.

4.1.2 New integrated public transportation infrastructiliféD

TOD can call for radical development centred orstixg integrated transport infrastructure that setek
transform existing development, community, and emrnent. Strong et al. (2017) elucidated that an
effective way of initiating TOD is through introdag a new integrated transport infrastructure piimitive
stage; this is a strategic way of stimulating tlemaissance of previously inaccessible locations and
contaminated field sites (brownfield sites). A niemegrated public transport station it's a freshspective
that can engender a ripple effect for the develaprtteoughout the vicinity of a city. Thus, in sorases,
involved schemes incorporate land parcels altogetbeming a more significant new precinct throuitle
influence of TOD. The development of TOD on a nategrated public transportation infrastructure nesgu

an accurately calculated decision to make the dpwednt successful and to ensure sustainable nyobilit
within a city. In addition, the requirements foretprogressive development of TOD (building a stgtio
incorporates well informed integrated approach,coete significant upfront political structure, majo
investment from both private and public sectorsisaterable leadership, and a large-scale planmoceps.
The fundamental principle of TOD is to encouragasport infrastructural investment, this also intpdlce
market structure of the surrounding properties @aklso this influences the sprawl of developmert a
provides more accessibility and value to the pieciMoreover, Thomas et al. (2018) also sees titiatike

of TOD as a portal that opens up for new develogropportunities and practices sustainable developme
at large. Commonly it is known that the TOD condeguses on the strata of public transport infradtre
investments as first, effective discussion in rddar parallel land-use movement that permits aneamed
density that will equally develop a supplementaigble process. According to this paper, incorparati
land-use policies decisions and public transporestment in regard to the projected mobility metriic
coordinated strategy in the process of developif@DTinto new integrated public transportation
infrastructure can lead to a success path (Thotreals 2018).

5 STUDY AREA

Geographically, the City of Johannesburg is witthe heart of Gauteng province, South Africa. Howeve
the core focus of the study is interest in the F&tetion precinct. The Study area is strategidaltated in
region F of the city of Johannesburg Metropolitannigipality. The study utilized a 400m radius oflkiag
proximity from the Gautrain Rapid Rail Link statifor this study. The geometry dynamics of the starha
include Smit Street, De Villiers Street, Hospitare®t, De Korte Street, Rissik Street, Koch Street,
Simmonds Street, King George Street, and Wand&teegt. In terms of spatial location, the Johanmesb
Park Station precinct is well positioned to be hie ttentre heart of Johannesburg, with which it &l w
functionally integrated. The area surrounding Jokaburg Park Station Precinct is tremendously
predominated by commercial land use in nature.
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With the arrival of the Gautrain, there was a bepeojection of Park Station in terms of spatial
transformation. The transit node involved the redi@ment in accomplishing residential and commeércia
land use at a higher density. The predominancemintercial land use established the area to havgha h
degree of business services and real estate, ntgyréhe high profile of finances and communication
sectors, storage, and transport. With that at hand,can perceive high-density luxury residentrawgh
within the cycling and walking proximity to Gautnastation. This could be for high-income earners at
Randburg, Midrand, and Sandton. This concept isy@oient for their affordability. The TOD concept at
Park station has effectively increased the oppdrésnfor hotels, retail stores, restaurants, amference
facilities within Park Station Node. The fact thiedrk Station is within the inner city of Johannegbihe
transportation system is decentralising from theeincity to the peripheral, and it is planned witie
concept of a co-centric model of planning. Thisuges that Park Station caters for all income ckasgth

its market forces and inclusionary housing. Théofeing figure 1 represent the map of Johannesbary p
station with the radius of 400m.
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Fig. 1: Johannesburg Park Station Map

The above is the map (see figure 1) showing Pakost this map is following the logic of the study
Therefore, the radius of 400m is the appropriatipnity which the study also supports. The studsoal
discovered commuters due to different groups obrime, low-income groups are likely to walk more than
500m to Park station. Commuters also have surftttadthe reason in line with that issue it's beeate
precinct is populated. With that being elucidatée, urban functionality and the status quo willdecussed
further on research findings. The following sectiaili elucidates how the data was collected.

6 RESEARCH METHODOLOGY

An exploratory research design was adopted to sad3ask Station's spatial distribution pattern frima
400m radius of walking proximity from the Gautrdapid Rail. The study also utilized the mixed metho
research design, as it was adopted where quaviitddéita and qualitative data analysis were utilised the
accuracy of the study, various research instrumevdse deployed in the study. The key informant
interviews were effectively utilized to further aroulate information for this particular study. Fbis study,
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interviews were semi-structured and blended usipgneended questions to discuss other transit-edent
development Pathways for sustainable mobility aswkss in the City of Johannesburg. Ten intervieemew
carried out with different daily commuters of Gautr residing within the 400m radius of walking frahe
Gautrain Rapid Rail with a positive response. Fiverviews were conducted with the officials from
different departments in the city of Johannesburg.

These informants provided insightful informatiom the study about the various transport modesphst
stations in Johannesburg have, from informal amchéb public transport to support further the TOD to
provide complete access to the city of JohannestMogt significantly, the core focus of the studgsw
acknowledged by the daily commuters residing withinadius of walking from the Gautrain Rapid Rail.
These commuters answered positively to the questiodmow the city of Johannesburg enhances the T®D
further provide sustainable pathways for sustamatbbility and broader access to the city of Jokaburg.
This study adopted subjective/purposive sampling tduthe informed commuters and officials' respoitsle
through the interviews, documented studies, anérgbtions. Moreover, these tools were utiliseddther
data from various sources. In addition, the stutijsed secondary information that was acquirednfro
ginormous databases including Francis and Tailongle scholar, Science direct and Sage.

7 RESEARCH ANALYSIS AND FINDINGS/RESULTS

The City of Johannesburg is venturing into its remtemporary spatial plannings aligned with the@®04
Growth Development Strategy, including the Johabues Spatial Development Framework 2040. These
are strategic policies that are well based on pamsriented developments. The city of Johannashas a
high-profile city plan, including its corridor ofdedom roped to interchanges. The city has spalials
focused on mixed-use development, which adequatgiport the TOD city-wide (Mbatha & Gumbo, 2019).
These equally provide configurations of the futaity incorporating well-planned transport arterigdse
main objective of the spatial policies is to comtoiind reduce private motorised transport andigeovast
alternative means such as pedestrians' walkways,ldnes, and cycling. In addition, the study ha® al
surfaced that 90% of the officials of the City ahannesburg, Gautrain, and Metrorail provided pasit
feedback about integrating the transport modesigeovin Park station precinct. The officials praaadthat
the northernmost Gautrain station is adjacent tordrail's Johannesburg Park station, which hasrimiden
the transport system within the inner city of Jatesburg. Since the Gautrain station assimilatesh@au
stations which include pickup points expandingrtiwes of public transportation within the inneycit

There was a strategy of the city of Johannesbuent@ance the transport systems to be more relaiie
cost-efficient. Interestingly, the commuters residiaround Park Station also had vital positive lieet
from Questionnaires and interviews towards intéggapublic transport as they have specified thatyth
travel easily to workplaces and amenities. The Fdtion is approximately 100m to Gaubus statioth an
Gautrain station, accommodating commuters to wakvben the stations easily. Likewise, the city of
Johannesburg is diverse, incorporating all thesedifit levels of income. About 70% of commutersfaceng
the challenge of Metrorail (PRASA) hiccups since itot operating in recent days due to looting and
financial constraints from PRASA. There has beelisadvantage to the low-income commuters livingrnea
Park station. Metrorail has the following stationJohannesburg: Centurion station and Johanne$§tarkgy
station. However, it also has stations at Pretamih Kempton Park. In addition, Metrorail has subwating
stations within the city's urban nodes.

The study has found that Metrorail has been arpitensport to many commuters as a fund by theystud
80% of Metrorail commuters agree on integrating ftiilowing system to the park station: Metro buslan
BRT. This will dispense benefits to the commutefrdath transport systems. Through clear observation
the BRT only utilises well-serviced and intenselysy routes. In addition, BRT also uses routes piatign
connecting other locations, including the City a¢hWwane and the City of Ekurhuleni. The commuterseha
also highlighted that the BRT transport reachesiggnt sites around the CBD and these locations
incorporate their workspaces. However, these comrauttilise the BRT through the connectedness @f th
transport systems. Thus, they suggest that BRT Metfo buses be closer to Park Station as part of
enhancing transit-oriented development networkddhannesburg. This was a significant finding fa th
study since it answers the people's statementeo$tiidy. However, 20% of the commuters are notsplda
with the routes BRT, GauBus, and Gautrain use Isecthey do not reach their desired places, suteas
workstation. These commuters are reluctant to dctiep idea that the transport system in the city of
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Johannesburg is not well integrated. 80% of therootars who reside closer to Park Station value the
integration of the transport system concept dulote the system is convenient to them. Through Hoav t
data was collected the findings answered the relseguestion on how can TOD be enhanced in South
African cities and provided sustainable mobilitydaaccess in the City of Johannesburg. How transit-
oriented networks can be enhanced? With that af,hithe following section seeks to answer the refear
question on how can the City of Johannesburg emsatie TOD networks in South African cities spaces,
and how to further influences accessibility andaunsble mobility.

7.1 How to enhance TOD networks in South African citie®

This section seeks to discuss pathways which tlwhS&frican cities including the city of Johannesipare
indulging on. The City of Johannesburg is committedeliver sustainable mobility and continue thbamce
accessibility through its spatial transformation.

7.1.1 Spatial integrated systems

The integration of spatial system is an exclusilaniping framework which seeks to incorporates fadl t
possible zonings. For accurate results, the ai@dI8fis always applicable to further recognises rzgsithat
should be relevant. The integration of spatial eysts a framework that seeks to correct the exahasy
land-use patterns that were implemented by apadrtifwever, integration of the spatial systems duits
African city network is needed since it will impmwhe efficacy of the spatial planning since spatia
integration systems seeks to locate residentiaéldpment closer to economic opportunities, emplayme
opportunities and exploit surplus bulk infrastruaticapacity to reduce the cost of development. Sgsdial
integration systems also promote social cohesioromial dimensions it can also increase the adubfsi
within the city for low-income residents to sendcdacility and opportunities. The spatial integrat
conveys the cultural and economic opportunitiegdfeersity within the city. Most significantly itesignates
the levels of connectivity between the differenbg@phical scale of transport systems. Moreoveati&lp
integration is encouraged positively by the presd#rgfficient physical, administrative bodies ammhdtion
status quo between areas and the absents of glotitintroversies.

7.1.2 Integration of the electronic payment systems

Covid-19 pandemic have escalated the concept dflesss societies at a global scale. The practice of
electronic payments in retails and other servicas @nhanced even on transport sectors. The sy$tgayo

as you go” is a traditional way that was introdutieebugh cash transactions. This is the same sysdtam
South African cities can indulge on using for elenic payments. Moreover, the city of Johannesluairy
enhance their payments methods on their transiégottluding Ra Vaya, Metrobus, Metrorail, Gaubnd a
Gautrain to accept immediate payment through deting or tag devices through tapping their devices
through terminal payments to avoid long queues a$hcand cards transections. Also, the city of
Johannesburg can influence and rope other privaiiges of transport nodes into the system sucBtagbus,
Putco and Megabus to venture in and integrate gysitem of electronic payment systems. The “Payment
Systems in Public Transport” concept is groundedvbat is known to be “four-party model payment’sthi
model comprises responsibilities of allotting baslko acquiring bank are clearly divided in the card
payment transection process. The public transpaetator is also observed as a service providerattapt
rapid payments that equally channelled to an aiguibank for transport provided. Therefore, the
integration of the electronic payment systems anttansit nodes on city of Johannesburg will enbanc
transport availability and rapid transportationcsithe payments systems will be centralised. Tieians all

the transport nodes will use one integrated paymmeratel. The commuter will be eligible to use thaswice

to make payments in all various transport mode.ddweer, integrating block-chain technology in thert’s
system” will further ensure all the information Ipgming on the system from registration to transastiis
made anonymous and secure.

7.1.3 Development of station hubs

The development of a new station hub is ideal. Ehisesh perspective that can further stimulates th
economy Gauteng at large. Certainly transportadiegtor always present immense economic opportanitie
in urban spaces. This paper encourages transitrstat Soweto township. Developing an immense publi
transport station at Soweto can influences theosnding real estate values particularly in housiagtor.
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However, this can also rope in some risk such abipg away some other groups due to property vatues
Soweto. Although this has also great benefits ltgralups since there will be an increment of empiexpt
opportunity. Nonetheless, the great capacity ofgpart will have positive influence to the low-imee
group in this current cripple economy. Developmehta new hub station comes vast feasible benefit
including mitigate of climate crisis, accessibilitgustainable smart mobility, development of retail
development and implementation of place making epticDespite the traffic congestion that might be
possible in Soweto, this development can furtheedgalises resources from the inner city to thepperal

of the city, it will also provide excessive frequgrof transport services in respect to location&auteng
and South Africa as a region. A rail station cacoatmodate immense group of travellers at a contiteta
and safe curtesy. This station can utilises sinamsfer solutions for calculated decisions andftitere of
the station. Smart transfer solutions are excligiwedependent on an effective design of the statio
integrated, and multidisciplinary approach is peiint way. It is commonly known that railways lingisies,
regions and districts, railway also thrives in dymes of departures and arrivals. Thus, in a glczale
studies have shown that the railway is an embratednative for sustainable transport which thrives
improve the quality of life in urban spaces.

7.2 Pathways sustainable mobility and access

7.2.1 Policy and legislative frameworks on TOD

Sustainable mobility is still one of the overarahiohallenges that global cities are facing. Thg oit
Johannesburg has also implemented positive reifoeat in terms of its policies to thrive in susédile
mobility. However, the concept of new urbanism &aasit-oriented development are vastly evidenhivit
the urban spaces of the city of Johannesburg. iNghbeing said, the city of Johannesburg is r&itistating
its Spatial Development Framework 2040 (SDF) tohier transform its spatial spaces to be sustairetie
integrate transport systems. The discourse ofptbiicy seeks to also invest on transport infrastne to
influence smart mobility. In addition, by virtuetnee the concept of TOD seeks to merge developianecht
investment in a close proximity to transit infrastiure. Accessibility in the city of Johannesbuen de
assessed to various opportunities and activitiestitiging several transport modes in both qualitly and
quantitatively measures. In this case of point,BRE (Ra Vaya) has enhance the accessibility otityeof
Johannesburg.

7.2.2 Implications for Sustainable mobility and access

Transport sector is one the factors that influetheshuman activity within the city of Johannesbbemce
the transport well-being robustly depends on charetics and performance. Since the city mobility
systems connect places and people while it pressgtsficant social and economic added value and
enhancing the quality of life, the city of Joharlmag seeks to integrate the transport systems whete is

a potential success on this concept due to tranapdrspatial elements that are already in plabe.cCity of
Johannesburg has a vast high profile transporiasitiucture that is significantly providing immense
accessibility. With various transport modes tha&t emrrently available within the city spaces (dgearke 2)
there has been improvement of accessibility anthswability within the city of Johannesburg.

The above map denotes the transport modes thavailable within the city of Johannesburg as tmapact

the accessibility and sustainable mobility poslitivédiowever, the city of Johannesburg has vastsjart

infrastructure that also caters for other transpotes of the joint transport private entities sasiMegabus,
Putco, Starbus etc. With that being delineatedirther city of Johannesburg comprises of diverse-ase,

thus the following section seeks to unpack the tionability found in the inner city (Park Station)

7.3 Park Station urban function status quo

The inner city of Johannesburg is found within tlegion F, this region also consists of industriatl a
residential zones that can be found on the southeofity. Region F has dual characteristics, @asimonly
known to be the host of both high-income and loeeime communities including Berea and Bertrams
catering for low income and wealthier suburbs akiavn in the north of the city. Moreover, regioralso
consist of wealthy vicinities in the south of thigyén Bassonia, Glenvista, and Mulbarton. Theioad- is
one of the focused regions in the city of Johanmesgtwvith well serviced road infrastructure, thigim has
access to M1 that joins the inner city with the thetn suburbs whilst the M2 joins the inner cityhwihe
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industrial zone of the city. Moreover, due to tHesen study area, Park station node has a sigmifica
function as an intermodal public transport hub.kPatation is within the city centre; thus, it repeats a
gateway to the city's peripherals for various cornarg) also Park station is known to be the gatefoay
commuters from other countries from Africa inclugliother cities locally (Mbatha & Gumbo, 2019).
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Fig. 2: Johannesburg transit Map

The Buses and Metro Rail services at Park Statierfax regional transport services, intra-City sport as
well as the inter-city. The Park station is acdassin all directions, this can be the mobility rsgs of De
Korte street, Smit Street and De Villiers Stredie3e streets are all within short proximity to Mghuvay.
Park Station is the anchor of accessibility to theer city; however, it also stipulates access to
Braamfontein, a well-recognised high-density precithat has undergone the incubation process gf cit
regeneration. Braamfontein vicinity spatially sugpdhe transit-oriented development since it dissts a
multiplicity of government departments includinggher educational facilities (Wits university), lbcatail
businesses, vast student accommodations, munanipkfinancial institutions. Due to Braamfonteintban
functionality, there are lots of people within tieinity including various commuters through theamvhich
results in more pressure on the capacity of sedétigery and its quality (Risimati et al., 2021).

7.3.1 Land uses

The research site is in Johannesburg's suburbantaraccommodate a broad range of land uses. Park
Station is a sub-place due to its characteristfca mixture of high-density land uses. Accordingthe
suitability of the study, this study utilised th@0#n radius for its accuracy and rigour. Moreovée t
intensity of land uses varies as they range fromackeated by primarily commercial land uses indbeth of
sub-place. This has derived spatial planning frooncentrating amenities and services, including
educational facilities, parking spaces, governmieotfices, and other diversified land used towatks
north. The study supports TOD due to spatial plag@ind transformation; for reliability and validitthe
Johannesburg Park Station sub-place falls withen ébstern quadrant of Johannesburg and incorporates
mixed land uses, commercial buildings, health careenities, and educational facilities. With thehhig
intensity of land uses in the vicinity of Park &tat it also has high volumes of people crossirgétea for
various motives. In addition, the study also digred that within the 400m radius, there is no margreen
space radius of chosen research. It is commonlyvhkninat Park Station is a protuberant transportnmai
terminal in the city of Johannesburg, South Afriead the Southern African Development Community
(SADC). Park Station is a terminal known to disgensetro rail platforms, taxi ranks, and bus station
strategically located in walking proximity to tharg station precinct. The study also noted thaBR& and
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Gautrain Park station bus routes are significastributors and feeder routes within the area ohdobksburg
at large (Tabane et al., 2021).

7.3.2 Property trends

Within the radius of 400m of Park Station, varigueperty trend strata show mixed results. Subsetyien
the development of Gautrain integration with PatktiSn was predicted to enhance the real estate and
property markets. This was more biased towardgdhielential and retail properties. Considering that
study is within Braamfontein's boundaries, this teen advantageous to Braamfontein in the aspect of
property development through the city regeneratimjects by the private sector. According to Riginea

al. (2021), in mid-2006, Braamfontein was succdlysttansformed into a fully fleshed arts and crétuand
commercial precinct. In addition, the precinct beeaan entertainment vicinity supported by a vibrant
student population from the University of Johanmegband Witwatersrand University. The city of
Johannesburg prioritized the setting of Braamfonteiith students’ accommodations, art galleries,
restaurants, and street-scale strips of malls iofjeflashion. The other border of the study aredoisbert
Park. The properties of Joubert park also shovstindt trend. As elucidated, Joubert Park is withi& sub-
place, just outside the study area. The Resideptaperties in Joubert are decaying, forming a agigg
Joubert precinct, with numerous residents occuptliege decaying buildings. These decaying buildargs
influential to the TOD at Park Station; howeveg ttity of Johannesburg has city regeneration progras

that object to reviving these decaying buildingd egjuvenating them with adequate urban infrastmect

8 POLICY IMPLICATIONS AND LESSONS LEARNT

The municipal system Act 32 of 2000 delegates f&l $outh Africa local municipalities to effectively
develop and produce a well-functioning Integratea&opment Plan (IDP) that regulates the initiatioé
the development. IDP delineates all the future seperiod, thus it also addresses the challengdsasithe
city performance measurement systems, spatial plgnrisks mitigations and management, and economic
development. With that being elucidated, it is ewitthat the government of South Africa has piged the
enhancement of transport systems throughout thgegtc policy instruments and mega projects investm
Nonetheless, the city of Johannesburg is ventuningew spatial plans of development that are migaed
with the 2040 Johannesburg Spatial Development &nark and Growth and Development Strategies.
These are policies that are found during the stiddigo, the policies are strategically aligned witansit-
oriented development with prominent public transpetworks (Risimati & Gumbo, 2019). The city of
Johannesburg successfully acknowledged numeroulic puiansport corridors, including future public
transport nodes, development opportunities, andsalmtated development initiating from the corridors
integrating peripheral urban spaces such as Soleking it with the inner Sandton city. This trétngn
includes the existing public transport modes MaimbMetrorail, GauBus, Rea Vaya, and Gautrain.
Moreover, the public transport corridors will adatgly operate as transit-orientated corridors capab
transporting numerous colossal commuters from aniet f the city to the other with ease at an @ffit
cost.

Other public transport corridors will integrate palktransportation with housing development, opzeni
investment, provide new employment opportunities, provide social amenities. On the other handcitye
dimensions will consist of high-profile planningagtices of transport arteries, and the corridorseddom

will be incorporated into the city's interchangbtbatha & Gumbo, 2019). The outcome is that the ipubl
advantaged with vast alternative means that areetfestive and reliable. This includes extrapalateis
lines, rail lines, cycling ways, and pedestriankmalys. With that all being said, TOD as a policyhcept

has been metastasizing globally with the aid oé&rimational conferences, policymakers, and scholars
endeavouring to transfer the idea to various céias$ other countries.

9 RECOMMENDATIONS

This paper investigated ways to enhance transinited development networks in South African Citiad
Pathways for sustainable mobility and access irCibeof Johannesburg. The findings collected ssggas
from commuters and other interested parties alb®uTOD in Johannesburg. One of the recommendations
included integrating available transit nodes witttie inner city to accommodate low-income commuters
further since Metrorail is not currently operatithige to unfortunate circumstances and financial tcaimss.
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Moreover, this paper supports the recommendatimcesntegrating these modes will be interchangetién
city, allowing Johannesburg to make convenientcyodidjustments. Furthermore, integrated publicsitan
allows TOD to dispense significant intermodal imggipn and mobility options. This can be crystaitisn
congested vicinities in the CBD. Integrating thansit modes can allow diversity in transportatitor;
instance, old age and youth will be able to utilieltiple modes of transport. This paper strongly
recommends the place-making concept. Placemakingenhance public safety and improve the sense of
place and transport through active developmenutiirout the day and evening with eyes on the stduis.
concept can also improve the safety of pedestaadgpromote pedestrian-centric areas within Jolsung
since the city of Johannesburg is venturing intw spatial development plans that are more aligniga tive
2040 Johannesburg Spatial Development FrameworlGarodth and Development Strategies. The policies
should rope in sustainable urban planning to ratest sustainable development approach to urbanipta
Since TOD is channelled on denser density thandemsity development, Sustainable urban development
TOD can reduce the need to convert open spacesaanchl cover land-use into development.

10 CONCLUSION

This paper pursued to uncover the mobility innawatiand the spatial transformation visions dralftethe

city of Johannesburg to enhance the TOD network3oimannesburg and find Pathways for sustainable
mobility and access in the city. This paper alsknawledges most contributing factors to city coiutis
such as population dynamics, current economic appities, and political systems to enable the stiedy
contribute knowledge about the city. The city ohdonesburg is accumulated by an endless list of
challenges, including urban decaying, informallsetent, and traffic congestion. However, the cgy i
leading the development and academic affiliationthe country. With that being said, this paperobhaces
that TOD is the vehicle to deliver sustainable d@wament to South African cities and provide resitje
intelligent, sustainable mobility. On the other tiathis paper has surfaced that TOD can be a mirhan
South African cities can utilise to metastasizedbecept of place-making. Also, it has surfacedheystudy
that public transport corridors can accommodateicbgublic transit with housing development.
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