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1 ABSTRACT

Cities in the developing world are spaces of mpbiind fixity. Globally access to mobility is often
governed by social and economic constraints. P88%4,1South Africa metropolitan cities have seen
numerous policies and legislative frameworks beilegeloped to enhance urban mobility. Traditionally
movement patterns in such developing cities isrotlatl by various transit services such as thellefe
accessibility, travel-time and number of alternatiravel options. However in situations wherebyehes no
correlation between legislative instruments andlydgierations of public transport systems. The ctbje of
this paper was hence to access the rhythm of howtders traverse in contemporary African citiesing

an explorative approach cognitive and spatial deis collected to develop a heat map to visualis@tuans

of accessibility with the city. Preliminary findinmgveal transportation hubs and areas of econoctivtees
such as Park Station, Sandton and Rosebank hawegtiest levels of accessibility. Using the findirigom
the paper, city authorities can visualise movenpatiterns in the city and also forecast locationisnjorove
transportation infrastructure.

Keywords: Urban mobility, Movement patterns, Cowyeitdata, Spatial data, South Africa.

2 INTRODUCTION

The concept of mobility vs fixity in the developimgprld has become a dominant theme in the discanfrse
city development practises. There is wide acceptdmat transport planning and urban planning prestare

ill aligned and are based on different philosophpranciples. Citizens are entangled in system #itiier
evokes movement or fixity (Hannam et al., 2006)ug;tthere is need for research in the pursuit loieang
more transit oriented, compact and inclusive udoams. Given how contemporary city authorities stk
become a part of the Fouth industrial RevolutioiiRY4hew developmental policies are being introduced
These polices promise to introduce ‘hyper-mobilityhich shall drive economic growth and improve the
quality of life of citizens. The question however are contemporary developing cities ready, givew
many cities are yet to have the infrastructure ireguo support these developmental projects.

Nonetheless, building on Harvey (1989) and Hanniaah @006) sustainable urban mobility practisesusth
address grassroot issues such as accessiblityuatity@f life. In Asia and African countries, néarms of
urban mobility have arisen namely tuk-tuks, rickshaand pedicab. The proliferation of these mapbilit
modes can be linked partly as an effect of studreginovative mobility. Given the exponential gtovof
urban areas, public transportation providers an@ reqguired to emphasise on investing on elemeras th
influence citizen’s movement ability that is stélss and motion. Such research takes into accoudtility
trends. Sheller and Urry (2006) articulate how nmeet in urban areas, evokes different corporeal or
sensory experiences for various citizens. For stmaecity can be described as a place of freedone wer
ideas, knowledge, money and places are easily sibtaesswhilst for others these remain unattainable.

Informed by Lefebvre’s rhythm analysis, recent nigbdevelopments are informed by internal and mdé
rhythms (Butler, 2012). The technological developteein transportation planning seek to enhance
connectivity at key points of interest in the cifjhe actual practice of movement through spacetiamalis

can be seen through the ability of harnessing médion and manipulating it to inform city growth.
Consequently such studies encompasses both thedexdbgractice of movement and the representations,
ideologies and meanings attached to both movenmehstdiness.

Managing movement in an urban setting requirepatial fix' based on an abling spatial infrastruetand
policies that enable movement (Harvey, 1989). lmplkat the public transportation in Gauteng, South
Africa, interdependent transportation systems tmean developed namely a high speed train and Ipick ra
transportation services these which are supponedablitional public transportation systems. Thenptex
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nature of balancing the innovative mobility systeans the traditional systems is a deanting taskeiGhow
these systems have are targeted at different mijeeups, there is still a need to ensure overtgppetween
the systems is possible as they share the samal §patce. However there is no linear solution ttzat be
used to ensure overlapping in these systems, adlimab a reflection of the goemetries of everydig
(Massey, 1994).

3 LITERATURE REVIEW

Sustainable urban transport planning and provisggnains a pipe dream for most developing countries
(Vasconcellos 2014). The significance of integmatior moving towards sustainable development has
become intertwined with the smart cities moveméritas been noted that, the problem is unprecedénte
metropliatain cities which have witnessed an erptial spatial growth. This has led to many policy
changes, with transportation policy emphasisingttoa financial implications of the devolution of the
transport function to local metropolitan municigials. There are wide spread concerns regardinghihiey

of local governments to cover costs associated aprating and managing public transport systens in
sustainable manner.

The use of multi-mobility has received a specitdriest in the many urban areas. Commuters are eaxgeal

to use two or three modes of mobility during thdmmuting trips to allow public transportion systeta
share synergies. This in part has led to a groWBiaycle sharing services. There are several rabehind
this trend such as the reduced burden of introduaibus services for short trips and allocationpfanking
space. Diez et al (2017) have articulated the @ptdkBSS by the public to incentives used to peteuhe
public such as the inclusion of small rewards @xtminutes, points etc). The joint efforts from city
authorities and BSS providers have overtime ledlgéwelopment of various query systems on bicycle
booking and availability at various stations, nabetwy examples include Bike Share Toronto in Capada
Citi BikeTM in New York and Bluegoo in China.

Within the South African context, much emphasis baen placed on the financial implications of the
devolution of traditional transportation facilitieBue the nature of urban centres, De Beer & Vaijiar
(2015) conducted a study to analyse factors influrnmobility in the city of Johannesburg, Southriéd.
Their results reveal topography, operational mgaeid infrastructure as the common factors foroteriage
groups. These present a starting point for the@dhitction of multi-mobility. Other key issue to bedaessed
will be a need for integration of the urban spand amproving connectivity levels amongst the vasiou
public transportation infrastructure. However,dtdlear that there is much work that needs to e do
order to better understand how mobility in citiesls as Johannesburg can become more sustainable and
effective in providing improved levels of accessl amobility to a wider spectrum of people.

One of the solutions used to regulate transportasidravel demand management (TDM). This with rdga

to public transporation provision seeks to reduee damount of motorised travel (Del Mistro & Behrens
2008), and this has been done in Gauteng throwglnthlementation of the Rea viya; Metro rail and;bu
Ari yang; Putsco; Gautrain and Gaubus. However, TB&4 not been fully implemented as people still
prefer to use the mini-bus taxis, as they arguethiese carter more to their needs as they have fiedible
operating hours and that they have successfulynefpated into various their points of interestug they is
still a need to make the formal forms of publiongportation more attractive to the commuter. Toresil
such issues, the National Government identifiedube of Intelligent Transportation Systems (I.T 18)s
which refers to the “application of data processigigta communications, and systems engineering
methodologies with the purpose of improved managegnsafety and efficiency of the surface transpmna
network.” (Gauteng 25-year Integrated Transport tetaBlan, 2013, p. 6). To fully implement |.T.Salre
time and historical data needs to be collected andlysed, as a means of continuously making
improvements in travel demand prediction, traffiodelling and O-D surveys. As the Gautrain Rapid Rai
Link was initiated in 2010 (Johannesburg MetropmlitMunicipality, 2008a), there is a need for inrtosxa
research techniques that can be used to guidexgfam&ion and integration of the railway system ith®
urban environment.

Hensher and Wong (2011:1) have accentuated hotipthic transportation is an indispensable seréind
ensuring its effective and efficient provision ispdority of many governments”. In South Africa,eth
National Land Transport Transition Act (No. 22 &0B) has also outlined how public transport shdadd
given precedence over private transport. Drawingnfthis the Gautrain has been identified as th&bmate
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of all public transportation in the Gauteng Citygia (GCR) (Gautrain, 2009), this initiative wasdaaas a
means to move towards a more holistic provisioarofntegrated transport system to address the muser
socio-economic factors in Gauteng. Neverthelessyéhlisation of an integrated transportation sgdteat
early stages, as there is still a gap in the ptanrystems with regards to identifying the origarsd
destinations of commuters. As seen with the ladktegration of the current modes of public tramsgoon.

Looking at the violent reverberations of colonialisn the processes of city living in Africa, citiémve
become places of intense fixity for many native nmmities. The contemporary Africa city although
characterised by increased mobility due policy ¢esn this increased mobility is only enjoyed by ¢fiee

with many informal sector works being entanglegincesses of city living, with many in contant lesst
with city authorities. A wide body of research dmese protagonists, has been developed with many
advocating for their right to the city.

The BRT system in South Africa has been well nasbiby the public, however there is still a need to
develop more similar systems as currently it hasypbpenetrated to certain key areas of econombéreast

in the country as the only fully operational BRTre &n Cape Town, Johannesburg, Pretoria and the Eas
Rand (Risimati & Gumbo, 2018). From the works ofd®mm day scholars the integration of public tramspo
systems will lead to improved service deliveryemtonnectivity of places of economic activity amgprove
quality of life (Filippi et al., 2013). Thus for rtrepoltian cities in South Africa to acme, theraiseed for
development of planning support systems which giiide the growth and integration of the existingl an
future public transport systems.
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Figure 1: Study Area

4 STUDY AREA

The Gauteng province is South Africa was selectec @ase study (Figure 1). The Gauteng econonhi¢shu
made up of three metropolitan cities namely Johstoungy, Tshwane and Ekurhuleni. Johannesburg is the
commercial capital of South Africa with a populatiof 957 441 people and a surface area of 1,645km2
(Stats S.A, 2011). Pretoria is located to themoftJohannesburg as is known as the administratipéal

of South Africa with a surface area of 687,5 km2 anpopulation of 741 651 people (Stats S.A, 2011).
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Ekurhuleni lies to the east of Johannesburg ankhisvn as South Africa’s manufacturing hub with
population nearly 3.2 million and a surface ared 875 kmz2 (City of Ekurhuleni, 2013). All the fodities
are run by an elected executive mayor from a galifparty.

5 METHODOLOGY

The study relied on a crowd-sourced data from $oawéalia posts. As a means of mining public opiniand
also facilitate the research study, only social im€d/eb 2.0) posts relating public transportationthe year
2019 were collected. The execution of the publimiop data collection relied largely on the relidiof

the information recorded that is all potential esrbad to be minimised. Despite quality assuraraegb
embedded in all the analytic processes, relatingptal media collection and editing, errors maistexio
reduce errors accumulating the editing processrepsated until the researchers was satisfied thétea
records used in the analysis reflected a true septation of the real world feeds (Figure 2).

Figure 2: Data collection and analysis framework

Figure 3: Mobility (purple) vs Fixity (black)

6 RESULTS AND DISCUSSION

Development of a public transportation system gha@motes mobility in urban areas is a crucial and

indispensable factor for the social and economiovtn of any city. To a great extent public transation
providers within the City of Johannesburg have &ted on mobility infrastruacture. Using geo-locatiata
from the cognitive dataset, we visualise the pooftsnterest of the users. Places of high mobiéte
represented in purple and places of fixity in blésde figure 3). The locations in purple can usedgualise
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the spatial linkages between places of economicsanil influence in the city. Zooming into the émrcity

of Johannesburg it becomes evident at locationls as@raamfontein, which is transit hub, whichtisist
promotes the use of multi-modal trips. Midrand, &mnk and Sandton due the the high mobility rate® h
over time developed to become areas of economioriapce as many companies, have set up their
headquarters there. This has led to an increas®bility in these regions. Other locations of highbbility
include Sunninghill and Soweto.

Given the economic importance of such locationkigh mobilty, many citizens traverse to these locest

in search of greener pastures. This has led tedh@mercialisation of public space in these locatitmns
which overtime become highly disreputable leadiagatsprawl of illegal practise as the lower income
groups and unemployed also seek to exercise fighir to the city. This in part has given rise tbady of
research documenting the continued battles betbeggiity and illegality in cities. Neverthelessthalugh
public transportation should be accessible toth#ye are certain elements that hinder everyonallgqu
enjoying the use of public transportation servidesctors such as income group, location and ligelih
govern the social ranking of citizens, this inpgoverns accessibility to services in the city. Aaide
example can be seen in Sandton, many citizensrggwiily to work in Sandton city, but not all cafiford

to utilise the Gautrain. Only the urban ellites gank their cars at the train station and utillse lhigh speed
train. The low income earns have to wait in longugs in the dusk of dawn and board commuter-misedu
and in the evening queue again to return homent&y ordinary citizens this has become an acceptabl
norm, with innovative public transportation systdmeing soley reserved for the urban ellite.

To unpack urban mobility one then has to exploeeititer-relation with social norms. Looking at ared
spatial fixity (figure 4), such as parts of Roodwmp to the west and locations in-between central
Johannesburg and Soweto, we see the role of ecorfomtions to govern mobility. Locations with [tl
economic functions generally have little to no mmoeat. This has led to infrastructure in such laratito
decay and negatively impacted the quality of lifeciizens in these locations. Indeed, in such tiocs
people’s movement is limited, for many physical mment is as important as financial freedom. A deepe
analysis between mobility and fixity, thus could éssential for unpacking the sociological approtxh
studying the urban setting (figure 3). Applyingstrapproach to citizens perspectives, entails ntt on
spatially mapping movement patterns but also asgesgizen views that drive cognitive decision nmak

(o rie g =

Js

Figure 4: Factors influencing mobility vs fixity
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Urban mobility is consequently an essential elensémitizen quality of life. The next question wdube to
assess the roles of city authorities and serviogigers to ensure equal access to mobility seryibest
through developmental policies that establish amdstantly reinforce the right of all citizens tocass
public services or re-thinking marketing strategiesensure all have access to public transportation
unpacking this relationship we illustrate the ke&ynis associated with ‘mobility and fixity’. From a
commuter perspective, elements such as time, spdoenation and speed are the main congitive facto
Whilst for recreational trips elements such as s&de information, opinions, connectivity and corhfare
more essential. Where there is limited spatialgraBon and operational timetables most citizengeha
shown negative emotions to public transportaticstesys. Consequently in looking at the factors arilkting
movement, the relationship between being mobilitgt fixity is therefore dialectical and symbiotic umban
areas.

7 CONCLUSION

In this paper we have explored mobility and fixity contemporary developing cities. Using the cify o
Johannesburg as a case study, we illustrate haairtéocations in the city can be areas of hypebifitg
whilst also other areas in the city remain pladefsxdy. However space is never still, as is evitlén South
Africa as a whole, locations which were once reserfor a few pre-1994 are now accesible by all £6S4.
However, it is clear that there is much work theéds to be done in order to better understand hubhicp
transportation in South Africa can become more anable and accesible by all whilst also providing
improved levels of mobility to a wider spectrumpafople. Furthermore explorative research is thgsired
around the opportunities for improved multi-modgkgration both spatially and operationally.
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