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1 ABSTRACT

Infrastructure development is a critical enablesa@tio-economic development and contributes tangithe
quality of life through the creation of social aritexs and consequently contribute to macro-economic
stability. Smart city has recently become a buzzcept that leads the way to an inclusive and deatiocr
urban future planning and urban growth. In Southc&f generally, the communities are in searchrbano
prospects and as a result are disadvantaged asrdarngded consequence. This is primarily due tack bf
bulk infrastructure services such as sanitation wawder treatment, which is unable to cope thereof,
necessitating Smart City to become a high-impampact, complex, mixed-use urban development ghat i
designed to deliver urban prospects to a more maliged periphery. Whilst various components and
processes which play a vital role in developingmating smart cities have been discussed in datail the
years, there is still a need to demonstrate theeantl interventions towards the economic developofahe
City of Johannesburg, particularly in urban areathe Global South. Consequently, this paper egpltine
impact of Smart City initiatives on socio-econordievelopment in the greater Gauteng City RegionftSou
Africa. The work adopts a phenological case stedgarch design and a qualitative approach to gdtier
through a series of desktop research and literatwmiews. The data was analyzed using thematio/sisahs

a research method to reveal themes on inclusivity access and Excel software package was applied to
obtain descriptive statistical results. Also, ategmtic review of the literature to analyze Smaity C
strategies embedded in the spatial developmenteframk. Findings reveal the crucial role of effeetiv
urban development planning in the economic infum$tre value chain. Successful Smart City
implementation contributes significantly to econongrowth, diversification, and improved access to
modern technology. The paper concludes further 8mart city initiatives and state investment in
infrastructure contribute largely to economic griowas a benefit, as well as diversification of theremmy,
thereby providing access to modern technology. §thdy recommends an inclusive and integrated policy
framework for resource allocation aligned with gtiowend development in Smart City initiatives, enmsyia
cohesive approach.

Keywords: Economic Growth Investment, Infrastruetubevelopment, Smart Cities, Social Amenities,
Spatial and Urban Planning

2 INTRODUCTION AND BACKGROUND

The global population today continues to shift todgaurban areas and expand rapidly in developing
countries and catalyzes significant economic andiakodevelopment and transformation, hence
modernization of infrastructure is significant flture economic competitiveness and play a verptpiv
role in accommodating the expanding populationhm @irbanizing environment. Literature researchystud
shows that smart cities provide comfort to the peags they migrate from rural to urban cities, lreAbad,
Casalino & Bhushan (2023) argue that smart citiessgpractical solutions to the myriad of challengeat

the communities are faced with thereby providinghedbenefits such as clearer and better coordinated,
integrated planning and development. Furthermaresnisure that the cities are able to effectively s
energy renewable and green technology and buildsmgart cities would need to become the drivers of
rapid, inclusive, and sustainable economic growaith tRansform spatial inequities, thus Vinod (202&ws
smart city as constantly evolving with innovatiomdacreativity, as well as citizen engagements thinaity
integrated development planning. The notion ofasfiructure development is consistent with intecometi
best practices for sustainable and robust econdavelopment based on an alternative growth patrhasd
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immense capacity and potential to propel and cneateimpetus to grow the economy, and all thesailent
improving planning, sanitation waste-water manageraed other social amenities (Chatterjee et #2320
This is especially true for countries that wereesely devastated and constrained by the histomagbus
forms of urban and spatial planning inequalities. the South African perspective, infrastructure
development is linked to the social economic cantéus therefore denotes that inequalities, pgveahd
unemployment have a direct impact on the sustdihyabf smart cities and urban populations, as vesl|
people’s behavioral patterns which is a phenomenanis becoming prevalent in the global southhéligh

the (National Development Plan 2030) provides arelevision of how South Africa intends to elimi@at
poverty and reduce these inequalities, it furthedes on a set of normative principles that wikate a
conducive space, livable environment and sustagntblsupport economic opportunities, as well asasoc
cohesion. The concept of a smart city has evolvedl lsas gained much more global popularity as a
fundamental mechanism to address urbanizationra@nviental concerns, as well as economic growth,
particularly with the technological demand as textbgy advances., hence according to Adriano €Rar1)
becoming innovative and creative cities is impairt® ensure that cities are able to addresshaienges

of providing services to its citizens.

In view hereof, it is imperative to take into corgmce that a smart city is not necessarily an mébion and
communication technology conceptualization of a eradcity, it is however based on principles that
underpin a truly sustainable approach to nation @tydbuilding, as well as the need for social, remmic

and cultural inclusivity, although according to Metha (2021), Information technology, access toipubl
data are critical element that contributes to tlaking of smart cities, as results a city that \gd#id along
economic, ethnic, and cultural diversity cannosbstainable, hence the notion of a smart city requnany
dimensions of a city building, and not just a aifgerating of a comprehensive enabled informatioth an
communication technology platform. This paper Hardfore explored frameworks that are used to guide
the development of smart cities and identified vafe literature and systematically reviewed such fo
relevance to gain meaningful insight into the data.

3 CONTEXTUAL FRAMEWORK

3.1 Smart City — Origins

The introduction of information communication teology infrastructure necessitated the need to roaigi
the concept of smart cities in the early 1990'shvaities starting to regard themselves as citigh wainart
collaborations and focused on infrastructure-bassdices using ICT and drive their smart city agend
which often in support of their market expansiacateigies (Department of Corporative Governancelp02

The ICT investment is based on digital, transitawrd economy in which citizens have access to krogee
based and sophisticated, information communicagcehnology. In South Africa, in particular the Geng
City Region, spheres of government have partneriéld pvivate sectors and universities to impart @igi
skills and build centre of excellence in the inngwa eco-system with most households, in Gauteninga
access to internet connectivity and consequentlyaoh positively in their lives (SACN. 2016). In shi
regard, the development of smart cities resultsarious challenges and according to Das (2013)ethes
modelling challenges includes lack of sufficientiaaliable data influencing smart city development.

The concept of a smart city has a plethora of d&fits with varying conceptual interpretations tloétien
substitute the term smart with an alternative dpson such as digital or in certain instances lligent
(Smart Cities, 2023). This definition is evolvirfydughout literature within the smart city paradjgmnce
many cities across the globe invest in the realnmfafrmation technology communication to ground the
smart city definition (Mallory and Baches, 2022pwever, with a particular focus on the fourth inttias
revolution technologies. Table 1 below shows saisteof different scholar’s interpretation and mewanin
relation to smart city definitions.

Studies show that there is no consensus on theititwfi of the concept of smart cities, however many
definitions have one centrality to information as@mmunication technology which is deemed to becatit

in facilitating systems dimension that affect tive$ of residents within the city or town. Smattes change
the development and spatial city planning and hiol managed over a short term which enables dities
become smarter in the long-term. The figure 1 bedewadapted from (Joshi et al., 2016) illustrataars
city dimensions that enable it to function as difg aspects that make an urban system.
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Source Definitions \
Townsend Anthony, 2013 A city where information technology is being incorpted into services that affect urban problems.
“Smart city perspective places where informatiorcht®logy is combined with infrastructurg,
architecture, in order to address the social, emdnioand environmental problems that the citizen] is
experiences in daily basis.” Townsend, 2013 oulitieese perspectives in relation to informatjon
technology as a mechanism to address societieal pooblems in the smart city.
McKenna Patricia, 2021 Smart city definitions aloda@epts are based on perspective regarding sntiag and regions which arg
definitions for urban theory in relation to smaities.

Harrison Colin and Abbott Donnelly, A city that has “Urban Systems models that are lolgpaf helping citizens, entrepreneurs, civyic
2011 organizations, and governments to see more deefyhow their cities work, how people use the city,
how they feel about it, where the city faces protseand what kinds of remediation can be applied”.

Rana et al., 2019 Smart city can be defined as Hiielogically advanced and modernized territory wéthcertain
intellectual ability that deals with various socigdchnological, economic aspects of growth based o
smart computing techniques to develop superioagtfucture constituents and services”.

The British Standards Smart cities are “the effective integration of phg$ digital and human systems in the built envinent
Institute (BSI, 2014) to deliver a sustainable, prosperous and inclusitege for its citizens”.

Table 1: Smart City Definitions

SUSTAINABILITY

-
I

Figure 1: Smart Cities Dimension. Source: Joshi.eP816.

The figure above illustrates smart city dimensitha enable it to function as different aspects thake an
urban system. There is a wide consensus of acgefitem dimension of smart city concept, hence the
development of city contributes to the investmémtsconomy, technology, social, legal, and manageme

3.2 Smart City Benefits

3.2.1 Smart City Global Perspective

Infrastructure is regarded as one of the very rposterful driver of economic and social growth irban
planning in the global south, hence literatureligtsi reveal that the concept smart city is genegatbwing
with time with its focus now shifted to generatiointechnology enabled and smart city led whichmanly
people centric. These smart cities emergence, @iogpto Tooran (2021), Global trends of smartesitas a
results of information communication technologyiethplays a major role in the transformation and
changing of urban life and space, hence cities ragibns around the world have taken initiatives to
prioritise integrated urban planning, economic d@waent and productivity growth.

In the context of the global perspective, the cphasart city is essential in the development ef ¢co-
system which ensures that citizens in the citiegehaccess to provision of social amenities, secuartid
safety including health environment. The table BWwellustrate the best practices of the global @fidcan
perspective.

Table 2 illustrates Smart Cities best practicethefglobal, African, and South African perspectivarther
highlights some critical success factors extra@teih global smart cities. A few cities in Africaveataken a
serious step on investing in ICTs for growth andedi@ment.

REAL CORP 2024 Proceedings/Tagungsband Editors: M. Schrenk, T. Popovich, P. Zeile, P. &lisC. Beyer, J. Ryser, M—
15-17 April 2024 — https://www.corp.at H. R. Kaufmann



Smart Cities and Infrastructure Development: A Case\sof the Gauteng City Region in South Africa

In the developed countries, information technolagg innovation is central to the success of thertsaita
through introduction of big data and artificialteligence, which plays a major role in the devetept of a
smart cities and urban planning as shown in fi@Qure

Key features and lessons to be learned from leasdimagt cities:

Singapore Developed an entire smart city ecosyst@pported by infrastructure, technologies, policisture, and
capabilities.

Buzios, Brazil The Buzios Smart City project crebséesmart grid that generates renewable energy.

Key smart city features and lessons from an Afrigarspective:

Lagos, Nigeria The city designed the national Naye®mart City Initiative, which has managed to secsignificant
investment from local and multinational ICT compemi

Moka, Mauritius Moka is a relatively new city. & being built around smart city technologies asemms of boosting the

economy and improving the standard of living.
Key smart city features from South African perspect

Waterfall, South Africa Waterfall City as the &tHargest mixed-use development in South Africa'gives the community the
possibility of enjoying the convenience of worlgJiand lifestyle all in one environment.
Smart cities provide a new and improved transpemvarks

Using wireless electronics and communication tefdgies, users and consumers are provided with a
"smarter, safer and faster way to travel". Smartdport systems drastically reduce commuting times.
Table 2: Smart Cities Best Practices: Source: Mapkaragd van der Waldt, 2023

ARTIFICIAL INTELLIGENCE

Figure 2: Al-Based Services for Smart Cities and Wrodrastructure. Source: Kangjuan, Lyu et al., 202

The figure above shows that smart cities is an mamb phenomenon and provide a new model of urban
governance which is able to protect the cites ggobnd environment hence urban planning and big dat
and internet is a critical strategic decision mghkimthe cities development.

3.2.2 Smart Urban Planning System in African Cities

The notion of spatial planning, particularly in tdrican continent is critical to ensure sustaimabl
development for a country since it could impact¢hgironment and socio-economic aspects. Accortting
Chavunduka et al. (2022), the growing populatiod ampid migration in the African continents require
adequate and reliable infrastructure that meetddémeands of social amenities such as affordableahum
settlement and employment opportunities, hencaapaanning systems inherited during the colomie
are not suitable to African realities of rapid umtzation and change of spatial inequalities.

African cities are faced with greater challengesudfan planning and development arising from rapid
urbanization and increasing population, hence dg¥ed) countries have considered new initiatives and
approaches, such as the smart city concept. Thisrtasthat urban planning provides the basis fer th
development of all towns and cities including ascés digital data and information communication
technologies which are integral parts of geo-spatfarmation.

Smart cities create a wealth of opportunities amgaict people’s quality of life and directly improve
citizens’ convenience. Thus, initiatives to adaptchanging technological demands such as publi¢iwi-
have a direct positive impact on people’s qualityife. According to Gora and Banji (2017), the i&fin
urban growth rate and urbanization are rapidly gngvat 3.5% with the majority of the African poptitan
sitting at 52% already living in towns and citidgiese urbanizations and rapid African urban pojriadre
projected to increase to above 50% by 2030, helmeedévelopment of large cities and towns provides
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opportunities for economies of scale and necessitaifrastructure investment to respond to theemaed
demand such as water sanitation, energy efficisnaiel effective and efficient provision of wastéidso
management. An African smart city that is sustdimabhould be geared towards people centric approach
premise on the principle and foundation of infonim@icommunication technology, sustainable infragttree
development and social security, peace, and safemunities. Figure 3 below illustrates the dimensio
and components of a smart economy in a smart Afraigy, which provides opportunities for investment

and economic growth.
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Figure 3: Smart Economy in Smart African Cities Cqtoal Framework. Source: Mboup, 2017.

The figure above shows the dimensions and compsrdrg smart economy in a smart African city, which
provides an advance research institutes that eehlthedelecommunications infrastructure, which gbate
to the creation of employment and the advancenfesadiveanced technology.

3.3 South Africa’s Approach to Smart Cities

South Africa is a constitutional democracy withetliispheres of government, which are national, pooali

and local. These three spheres of government atenati from one another and are interdependent. The
Constitution of South Africa grants each one ofsthepheres the autonomy to exercise its powers and
perform functions within the required parametersut8 Africa’s economic outlook is perceived to be
steadily declining in growth rate as a result oiméstic and global constraints. This is attributed t
inadequate social infrastructure factors such asnehortages, serious drought and labour unrested as

the challenges for electricity generation, transiois and distribution which is aging infrastructure
including, tighter fiscal policy and policy uncertaes, which inhibit private investment. This nesiates
South African government cities and towns to embamka drive to address the legacy of colonial and
apartheid socio-economic and spatial engineerird) @adapt to a set of global forces that are rededini

global economy.

National / provincial
govemment
departments and

B cniities

Figure 4: A South African Smart Cities Frameworku®e: Department of Cooperative Governance (DCoGjcMa021.
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The Department of Corporative Governance, 2021igesva clear approach and understanding regarding
Smart City initiatives and focused benefits to @iffint municipalities that are entrusted with the
responsibility to initiate smart cities. Theseiatitves should be direct and deliberate to impribelives of

the people who are residing in that city or towmgufe 4 outlines a detailed example of smart city
components, collaboration and relevant role-plaparsicipating in a Smart City initiative.

The National Development Plan (NDP) 2030 providdserg-term vision for South Africa and defines a
desired destination, specifically aimed at elimimgtpoverty and reducing inequality by 2030. Thgufe
above further depicts an inclusive smart city thlabuld incorporate smart technologies to improwe th
citizens' standard of living, urban processes, aadices efficiencies to meet future needs in imato
socio-economic and environmental issues in a soiigrtas well as smart people as defined in thetddini
Nations Economic Commissions for Europe 2020, wHhigs$ter sustainability across the environment,
economic social and cultural dimensions. It is flois reason that there is more value in the usdge o
technology. It is therefore in this context thatsttities encourage the development of new ideawiell as
innovative solutions to increase employment andedese the city inequalities and skewed land digtidh.

The concept smart city and development model ameirgamomentum necessitating many great cities
globally and locally to be in the path of becomsmartest cities. Whilst South Africa is a devethapi
country, is constraint with increasing populatiomowth rate, high unemployment, constant demand for
basics services, public transport, energy watdrgovision of health care services amongst othence
metropolitan cities in South Africa have differ@htallenges requiring specific solutions.

Sanjay (2019), argues that in South Africa, thgdat mixed-use development is the Waterfall Citlgiclv is
situated, adjacent to the Mall of Africa, locateetvbeen Johannesburg and Pretoria in the Gautepng cit
region and essentially provides an integrated bacreenities, and it is regarded as an enjoyableeplar
citizens to work in and live a fulfilled lifestyldn the same vein, Sandton eco smart city whicthés
financial and commercial area in the City of Jolestnurg, is also regarded as a world class preuwiitiot
sustainable, smart choice for business, transptifutions of learning, health, as well as resitial area
for the citizens. In terms of transport integrasgdtem is close proximity to Randburg, RosebankaBston
and Hyde Park. In this regard these model of switytin the Gauteng city region advance compaction,
residential densification, in-fill development antixed land uses within the existing urban fabriatth
promotes walking, as well as cycling. This furtlecludes an integrated public transport nodes wigch
reliable, accessible and safe necessary to gieetdff redress the apartheid spatial plannintheénGauteng
city region. It is therefore in this context thdtet (National Development Plan, 2030) provides clear
initiatives to advance urban restructuring and tedigation objectives in the rural and urban laagec
development boundaries in South Africa.

Identification \

Systematic Literature Review The first step was to conduct a literature revielwol in essence covers some critical conceptg for
the study which includes Smart City, sustainabfeasiructure development, smart economy and
how such apply to the study area of Johannesbtygegjion intervention. The approach in this
study highlighted the benefits and challenges corieg people, information communicatign
technology, provision of basic infrastructure seeg¢i and policy context in the smart citips
paradigm and how these favors a sustainable outamdeintervention in the new shape |of
urbanization, modernization and reindustrialization
Screening The concept of Smart City has becomezavpord and has evolved. Empirical evidence and
studies reveal that there is constantly rising ishied papers on smart cities, however, the high
population growth rate in the South African perdjve¢c has an impact and strain on the
infrastructure investment in the sense that theeotilevel of infrastructure is not equivalent por
meeting the demand on required social infrastrectas well as provision of services.
Included and eligibility This study outlines the findings using and analydiditerature in the methodology and design
considering the preferred reporting items for systéc reviews and meta-analyses (PRISMA)
TOOL. The published papers cited were screenedchedked for relevance in relation to the
concept of smart cities and infrastructure develepm

Table 3: Study Research Methodology

4 METHODOLOGY

The research design for this paper entails casly stod desktop approach incorporating various nukstlod
data collection. This process of data collectiod analysis for this paper is described in the foitg table.
In this article, the researchers adopted “the PmdeReporting Iltems for Systematic reviews andavet
Analyses (PRISMA)”, as an item checklist, thatefilrelevant information using the four criteriagoide
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the researchers in their research study: identifica screening, eligibility and inclusion. Thisctien
introduces the methodology followed in this stualy depicted in table 3.

Table 3 illustrates the methodology followed insttatudy for data collection and analysis. The ystud
adopted “the Preferred Reporting Items for Systematiews and Meta-Analyses (PRISMA)”, to screen o
filter relevant information. It is an evidence-bdgainimum set of items for reporting in systemaégiews
and meta-analyses.

5 RESULTS AND DISCUSSIONS

This paper finds that the concept Smart City hasoua meanings and interpretations. As such, in the
context of this study, research is intended toease the efficiencies of urban infrastructure dgwelent
and management in the Gauteng city region throwyleldpmental solutions and possibly technologiss, a
well as promoting smart and green technologiess Ehtritical in light of changed climatic conditi® and
the need to promote a sustainable environment eeehgdevelopment. At the centre of this infrastreest
value chain, is the provision of water, sanitatiangd energy efficiencies which directly affect tivelihood

and health of the people within the regions and<ifThe study shows that rapid urbanization aogvjr in
population rate continue to dominate the trendssacthe globe and South Africa, is no exceptiothése
trends.

Gauteng City Region

Gauteng is South Africa’s smallest but most denpejyulated province, South Africa’s financial capénd
most important economic node, producing 34% ofrthgonal GDP on 1.5% of the country’s land area
(GSDF, 2030). The province constitutes 1.4% oftttal land area of South Africa, making it the Sestl
province and also the largest urban economy incAfrGiven this analysis, it is imperative to ndtatt
Gauteng does not function in isolation, as it Hasng economic, movement, and functional linkagéts w
towns and cities and the geographical space knewheaGauteng City-Region (GCR). The GSDF 2030 is a
long-term spatial policy of the Gauteng provincattprovides a long-term spatial vision for the G@Ras
three Metropolitan Cities, which City of Johannashwvhich greatly enjoys the largest populatiorg and
economy with total population of 5.4 million andntdbutes 15% of the national GDP, the second @ity
Ekurhuleni which is an economic hub within the (agf city region and contributes to over a thirdhaf
National GDP and the third being City of Tshwandachihis situated in the northern part of Gauteng iand
the advanced commercial city in Africa and conti@sul0% of the South African GDP (Maphangwa and
van der Waldt, 2023). The figure 5 below shows M&aGCR.

EEEEEEEE

Figure 5 (left): Map of GCR. Figure 6 (right): Murpeil Urban Growth Management. Source: Gauteng Siizelopment
Framework, 2030

The figure above shows map of Gauteng City Regidh five metropolitan cities which contributes to
development and economic growth.

The City of Johannesburg continues to experienfrastriucture pressures as a result of this fastAgg
population and migration, and as such the spatl@mnplanning of the city plays a pivotal role maping
and defining the infrastructure layout, use, anavision to ensure a sustainable outcome for Smiyt C
This is evident from the map on Municipal Urban @ito Management shown below as extracted from the
Gauteng Spatial Development Framework 2030.
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The infrastructure capacity is faced with enormpresssure and backlog because of migration and ggpwi
population rate. This further shows that Gautengyipce and its municipalities have demarcated urban
growth boundaries with the view to reduce urbamspand infrastructure investment management tarens
social cohesion and integration. In this reseatalys a particular reference point is made to thty Gf
Johannesburg in which its infrastructure develognaerd growth fall within this pressurized categofy
servicing and providing basic needs such as walectricity sanitation, thus this paper shows ase&lo
relationship between Smart City and infrastructieeelopment.

This study focuses on the Gauteng City Region, wincan integrated cluster of cities, towns andaarb
nodes, with particular attention to the City of dohesburg, South Africa. The city reflects the lemagjes

and opportunities of South Africa’s economic denagdiic, social and political transformation. Theufig
below shows an aerial view of the City of Johannegb

Spatial Concept

Figure 7 (left): South Africa’s Global Gateway: Rling the Gauteng City-Region’s International Cortifigeness and Connections.
Source: Joseph Parilla and Jesus Leal Trujillo5264gure 8 (right): Spatial Planning Map. SoutG&DF, 2030.

The Growth Development Strategy 2040 depicts thg &fi Johannesburg as a polycentric city, with high
intensity nodes, incorporating both residential aothmercial land uses. These nodes, large and,smithll
anchor the spatial structure of the city’s urbaansformation which is achieved through constant
improvement in planning and design, as well as ublip infrastructure investment. According to Wray
(2010) as cited in the GCRO (2013), these spatiakiderations which are considered polycentrichim t
Gauteng city region are depicted in figure 9 below.

po S GCRO GCR Footprint
o May 2009
= .« 3 ’
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-@ 4803262

@ 4066697

KweZolu Nl
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Figure 9 (left): Map (GCRO). Source: Brian and Har@@13. Figure 10 (rightGauteng Municipalities P@piain Growth. Source:
Stats SA Census, 2022.

The City of Johannesburg, in its Development Plaat&gy 2040 concedes that the spatial inequadity i
result of South Africa’s legacy of apartheid plampivhich largely played a major role in urban ingdies

and race-based towns. The new cities across tive gliee faced with the impact of a growing popuratiate

and urbanization. This population growth rate ie @ity of Johannesburg accelerates the challenfjes o
urban poverty, housing, and water shortages, dsaseadlectricity distribution to city residents @D2021).

The below graph 1 and 2 shows the total populadfoBouth Africa and Gauteng Province by Census 1996
2022.

2

REAL CORP 2024:
KEEP ON PLANNING FOR THE REAL WORLD




Boy Johannes Mashabela, Trynos Gumbo, Jeffrey Mahach
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Graph 1 (left): South Africa Total Population Sstitis. Source: Census, 2022. Graph 2 (right): Gguenvince Total Population
Statistics. Source: Census, 2022.

The graph above illustrates the population growthClensus over a period of ten years, 1996-2022. The
results indicate that there is population growthnarease in the country. For the past 30 yeansesi996,

the population increased from 40 583 573 to 62 82¥ in 2022, and this represents a growth rate ko4

As such, the biggest growth rates were observedeast 2011 and 2022 at 1,8%, while the rate between
2001 and 2011 was 1,4%. For Gauteng Province, 4i886 the population increased from 7 834 620 to 15
099 422.

Fig. 10 illustrates the 2022 Gauteng Municipalitmspulation growth totaling to 15 099 422 over time
Given the growing population, this map shows tlnat province contributes 2,2 trillion rand (33,1%) t
South Africa’s GDP, the breakdown of population pamicipality in the city region is also shown imet
below map.

The continuous pressure for urban growth leadingadk of bulk infrastructure such as sanitationwal as
outfall water treatment works which is unable t@eavith demand pressures in the City of Johanngsbur
gives rise to the need for regional Smart Cityiatives (IDP, 2021). Notably, the initiative of Lseria
Smart City which is a high-impact, compact, complenxed-use urban development designed to deliver
urban prospects to a marginalized periphery (GLRAR20), which is an urban intervention towards isisla
sustainable urban future as depicted in the belaw.m

> > =
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=

e

Figure 11: A Greater Lanseria Master Plan 2020r&ouGauteng Provincial Government, 2020.

In view of the data presented and illustrated aptve evident that the City of Johannesburg emmésahe
Smart City concept as shown through its integrakeeelopment plans and it can locate itself firnmythe
global space with clear aspirations of further @usible development and growth.

6 CONCLUSION AND RECOMMENDATION

This paper has argued that smart cities are divardecomplex in nature, and therefore this conisepbt
limited to a local phenomenon in the context of Bag city region but exists across the globe arsthiny
economic benefits. Priyankan and Singh (2023) dtae smart cities play a very pivotal role in paye
reduction and can make the city a much more enjeypalace to live and ultimately benefit their oftizs,
given that sustainable smart cities have multiglatdres aimed at enhancing cities competitiveneds a
economic growth.
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This research paper largely focused on infrastracas an enabler of development within the smédsgi
thus effective development planning initiatives atichtegies should be integrated in all dimensexress

all spheres in order to yield positive suitablecontes and economic benefits and growth, for instatine
provision of water services, and sanitation, waatewtreatment, and bulk sewer cannot operateolatisn

of electricity provisions, as well as skilled orantnpeople in the smart economy. The integratioalldthese
multiple dimensions will ensure that greater effiy is achieved through improved communication
technologies, as well as the capability to use datansively to manage both supply and demand.

In view thereof, in the context of policy implicati plays a vital role as a guiding tool for theipghakers
who are engaged with smart cities developmentatnigs in the developing countries. In the sama,vei
effective policy management and implementatiomripdrative in assisting cities to understand thesiptes
challenges that the cities are likely to face aodsequently assist cities in policy decision toueas
sustainable development. Smart city approach @agstical role in growing the economy, and redtioe
spatial inequalities, as well as unemployment hemban planning correlates with economic growthvad
infrastructure development and as a result po$jtiwentributes in improving the quality life of theitizens.
Smart cities have necessitated urban plannersthiinkeabout the critical role of all stakeholdersdanot
only national, or local government in the formuatiof urban policies and implementation in the g¢mar
cities. Kundu, Sietchiping and Kinyanjui, (2020pae that whilst the concept smart cities are ersgofe
economic growth and innovation such economic growglds to be sustained through a well-co-ordinated
policies to guide and support the cities and region the management of their urbanisation pattern.
Therefore, the implications for urban planners dsensure that there are well developed smart cities
economic framework and development models that wiitigate the challenges of inequalities and
urbanisation.

This paper draws some lessons learnt on cities gvghter challenges of inequality and urban spraw/a
consequence of migration from rural to urban citi®@me of the lesson learnt relates to how smigesc
and infrastructure development are vital in theatom of sustainable development thereby improving
people’s quality of life. It is in this context thanfrastructure development lies at the heart rmihmting
inclusive economic growth and social equity (Nagibimfrastructure Plan 2050), which intends to $farm

the nation’s economic landscape, and structurarugdanning changes by reducing spatial inequsldied
strengthening the delivery of basic infrastructseevice. The infrastructure investment in whichoteses
are allocated within spheres of government is yikel get diluted as a result of poor managemerthef
provision of services to the citizens, as well assgible maleficence that may arise during the
implementation process.

This paper concludes that any policy interventielated to urban planning and smart cities of a trgun
should be aligned to specific country local contextthat it is able to respond to its specific laoeeds,
opportunities, as well as challenges. Smart citesuld not only be viewed in the context of infotima
technology but should also include or consider otliensions in the value chain such as a suitbtete
conditions and environment in which people canighave knowledge through continuous interactiothén
smart cities, as well as urban management. In thigrd, this paper recommends that an effective
infrastructure delivery value chain and expansidthiw the sustainable smart city requires a codstdid
governance policy framework to guide how resousresallocated across all sectors of the econorajida

with the growth and development path, given that tihban and spatial planning sectors need a growing
economy.
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