reviewed paper

The Role of Public-Private Partnerships in Smart Ciy Development: A South African Perspective

China Mashinini, Trynos Gumbo, Jeffrey Mahachi

(China Mashinini, Department of Urban and RegionahRing, University of Johannesburg. Cnr Siemert & Beeets,
Doornfontein 0184 Johannesburg, South Africa, 22818 @student.uj.ac.za)

(Trynos Gumbo, Full Professor and Leader of therSara Sustainable Cities and Regions Research GBmpgartment of Urban
and Regional Planning, University of Johannesburg.Stemert & Beit Streets, Doornfontein 0184 Johahuoges South Africa,
tgumbo@uj.ac.za)

(Jeffrey Mahachi, Associate Professor and Headch8l: Civil Engineering & The Built Environment, Bittor: Sustainable
Materials and Construction Technologies, Cnr Sie&deit Streets, Doornfontein 0184 Johannesburg, Séfrica,

jmahachhi@uj.ac.za)

DOI: 10.48494/REALCORP2024.1041

1 ABSTRACT

Developing smart cities in South Africa is a tramsfative approach to address challenges such &b rap
urbanisation, environmental sustainability, and necoic development. This paper explores the role of
Public-Private Partnerships (PPPs) in facilitatthg development of smart cities, focusing on legieig
collaborative efforts between government entitiesl gorivate sector stakeholders. The study uses a
gualitative research approach, analysing caseestusiid policy frameworks, to highlight the potdntif
PPPs to mobilise resources, enhance technologipabdities, and foster innovation in smart cititiatives.
The results emphasise the importance of innovafmmlic involvement, and strong PPP structures in
advancing smart cities. The study concludes thfgiceéfe governance, clear regulatory frameworks] an
stakeholder engagement are critical factors in rmguthe success of PPPs in driving smart city
development. The paper concludes with policy recemuations and strategic considerations for optigisi
the contributions of PPPs to South Africa’s urb@msformation agenda.

Keywords: PPP, Smart City Development, Urbanisafi@thnical Advancements, South Africa

2 INTRODUCTION

The advent of the digital era has heralded a nevadigm in urban development, where cities are
increasingly leveraging technology to enhance taity of life, promote sustainable growth, and rasd
complex urban challenges (Xihua and Goyal, 20221%%) Lynggaard and Skouby, 2016:1840, Lepekhin,
et al., 2018:1029). Smart cities, characterisednbggrating information and communication technadsg
(ICT) into urban infrastructure and services, hareerged as a strategic response to the demandsdefim
urbanisation (Lepekhin et al., 2018:1029). In ScAfitica, the pursuit of smart city developmentées as a
pathway to technological advancement and a mean®ster social inclusion, economic growth, and
environmental sustainability (Cornelius, et al022:220-240). The primary aim of this study is kplere
the role of Public-Private Partnerships (PPPs)evetbping smart cities in South Africa. The objees are

to analyse the conceptual framework of PPPs, exathigir dynamics in facilitating smart city devehognt,
identify the challenges and opportunities assodiatéth their implementation, and provide policy
recommendations for optimising their contributieasSouth Africa’s urban transformation agenda.

The methodology of this study adopts a qualitatigeearch approach, encompassing a comprehensive
literature review, case study analysis, and sermactired interviews with key stakeholders involwedmart

city projects. The literature review provides adtteical framework for understanding the dynamicBBPs

in smart city development. At the same time, theecstudies offer insights into the practical agtian of
PPPs in various urban settings. The semi-structimeaviews with government officials, private smct
representatives, and urban planners aim to gaitsthadnd perspectives on the role of PPPs in soigyt
initiatives, with thematic analysis used to identiécurring themes and patterns (Liu, et al. , 2028-156).

This research holds significance in multiple dimens, contributing to the academic discourse on the
intersection of PPPs and smart city developmemtyiging practical insights for policymakers and amb
planners, and offering lessons applicable to o#merging economies. The study is guided by research
guestions that seek to understand the conceptuatisz PPPs, the key factors influencing theircass, the
challenges faced in their implementation, and tblécy implications for smart city development in 8o
Africa. The findings are expected to inform strésgfor sustainable urban development and enhdrece t
efficacy of PPPs in transforming cities into smaneore inclusive, and resilient urban environments

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



The Role of Public-Private Partnerships in Smart Oyelopment: A South African Perspective

The idea of cities, which involves using technoldgyimprove infrastructure and services, is seem as
strategic response to the challenges of modernnigditton. Private Partnerships (PPPs) play a nole i
implementing smart city projects by promoting cobleation between public and private sectors todorin
together resources, expertise and innovation. Hewekiere is a need to understand how these psinipsr
can be structured and managed effectively in dgaluith governance issues, risk management, and
stakeholders’ involvement in smart city contexts.

To address this knowledge gap, it is suggesteduhate research should focus on creating framesvinkt
guide the planning, execution and evaluation of PPPsmart city ventures (Liu, et al. , 2021:13&)15
These frameworks should consider the needs of pitjects, such as technology integration and
cybersecurity. Moreover, there is a call for stadie explore approaches to engaging stakeholdats an
evaluating the economic impacts of PPP-led smartimitiatives, particularly in countries like StuAfrica.
(Selim and ElGohary, 2020:317-333) highlight theical role of stakeholders in the success of PiPPs
smart infrastructure projects. Understanding aralyaimg stakeholders’ roles can mitigate oppositowl
ensure effective project implementation, bridgihg gap in stakeholder expectations (Selim and E4@oh
2020:317-333).

By tackling these gaps and making recommendatibmsugh research efforts, we can deepen our
understanding of how PPPs contribute to the dewedop of cities and offer practical advice for
policymakers and professionals involved in suchquts.

This involves recording and studying real-life exd@s from locations to discover methods and insight
gained in implementing Public-Private Partnersiiipsreating lasting changes in urban areas.

3 LITERATURE REVIEW

A literature review critically analyses and synibes existing research on a specific topic, offgram
overview of the current state of knowledge, idgtimig gaps, and highlighting key findings. It cortieadises

the research problem within the existing body obwledge, thus shaping the research question and
justifying the study’s significance. Additionall¥he literature review provides insights into thedretical

and conceptual frameworks used in previous studiesvell as the methodologies employed, demornstrati
the researcher’s familiarity with the literaturedagontributing to scholarly conversations on thgidqPaez,
2017:233-240, Turner, 2018:113-117, Stratton, 284B:349, Uru, et al. , 2021:141-149, El-Farargy,
2016:1-12).

3.1 PPP-based theoretical models within the smart citge

Cities worldwide are increasingly utilising pubjcivate partnerships (PPPs) to tackle challengesnart
city development. (Liu, et al. , 2021:138-1560rid that PPPs help overcome budgetary constraimts a
conflicting stakeholder interests. (Mustaffa Kariffendee, et al. , 2021:1066) highlighted the inigace

of sustainable business models for funding allocati (Khanjanasthiti, et al. , 2021:10624) discdste
global shift towards smart city concepts to addnetmn complexities. Fernandes (2021) highlightesl t
need for innovative solutions and technologiehaface of new challenges like the COVID-19 pandemi

(Liu, et al. , 2021:138-156) and colleagues, in@®Qaut forward a plan to incorporate partnershipBKs)

into the development of smart cities. They focusfiee areas: integrating technologies, enhancisg ri
assessment, boosting citizen involvement in shadisg, urban sustainability and streamlining preess
(Israilidis, et al. , 2021:101989) and team in 2@Xplore knowledge management viewpoints while u(Os
and Navarra, 2022:129-136) in 2022 present a fraorlevior data governance. (Khanjanasthiti, et al. ,
2021:10624) in 2021, examine the evolution of th@d3Coast into a city, emphasising aspects such as
technology advancements, innovation centres, huresources development, and governing frameworks.
These sources offer a roadmap for harnessing PPIPsart city initiatives.

The Hong Kong example demonstrates how Privaten®atips (PPPs) play a role, in smart city projects
emphasising the importance of evaluating costskemefits beforehand. The city’s substantial govesmm
investments in technology (Ye, et al. , 2021:31-Frther studies have explored Hong Kongs impact o
enhancing tourism, its Smart City Blueprint andiitglvement in establishing data centres. Thig ciady
sheds light on the varied aspects of city growtlilevbiressing the significance of thorough evabhratand
strategic planning (Sun, et al. , 2022:763-778,etal. , 2021:31-39).
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Scholars highlighted a different form of servicaymely health services, which involved an analy$ithe
impact of PPPs on effectiveness, equality, andndténal economy (Bhatt, et al. , 2021:106-109)isTh
relationship was positive for the health sectofinkey, as mentioned by (Erk, et al. , 2023:). thikse
studies in the cohort provide readers with clarggarding the need for theoretical PPP models veldp
smart cities in developing and underdeveloped cms(Erk, et al. , 2023:, Bhatt, et al. , 2021 -10®).

Developing cities relies on engaging residentslaydstakeholders in gathering data to incorporateices
and infrastructure efficiently. Platforms such aMyStreet and ClickFix play a role in improving
infrastructure services. Collaboration, inclusiyitgnd solid institutional capacity are indispensabb
fostering learning and revamping city infrastruetuifhe eco-efficiency of infrastructure is esséerfima
rapidly growing cities. Involving the public in thanning and designing green infrastructure guasm
that community needs and preferences are considéfieitk integrating citizen feedback into policiesses

a challenge, ensuring quality data and cybersgcumgasures are in place is crucial, for successful
execution. (Aljoufie and Tiwari, 2016:152-168, Eys@017:26-31)

Urban areas are being reshaped by cities thatifseinnovation and sustainability. They tackleusiog
and energy access issues while boosting city cativeeiess and human resources (Nesti, 2019:289-304)
Technology drives progress in environments (Scu@tal. , 2016:357-367). Smart cities should impro
quality of life by utilising information and commigation technologies, establishing governance ngoaet
fostering innovation. This approach goes beyondiadements to create public value, promote innowatio
and ensure sustainability. Investing in infrastnuetand knowledge sharing is crucial for involviegidents

in the planning and execution of city projects (ide, 2021:769, Esposito, et al. , 2021:103329, Retha
2020:2037-2052, Zeng, et al. , 2023:e0281862, Swustal. , 2016:357-367).

In areas it is essential for various groups sushreaidents, businesses and academic institutmsortk
together to promote innovation and enhance theathauality of life (Dezi, et al. , 2018:1247-1270hese
joint efforts boost community involvement and tackisues like transportation and eco-friendliness
(Makietla, et al. , 2022:3516). The effectivenesttrbducing technologies in cities dramaticallydads on

a blend of social and technological collaboratiolimately leading to an improved quality of liferfthe
residents (Radziszewska, 2022:957-945, Agbalil. e2819:307-327, Giourka, et al. , 2019:4798).
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Figure 1 Examples of possible smart city elementkiaitiatives; Source: Giffinger et al., (2007)

To address these challenges and improve transpyaemt accountability in public-private partnerships
(Voorwinden, 2021:439-463) proposed a new apprdhah involved the production of recommendations
and suggestions based on key performance indicdkdPés), similar to the study by Awuah (2023)
(Sheppard and Beck, 2022:843-861). These studidersicore the significance of engaging residents,
addressing the challenges of integrating technefoni smart cities and promoting stakeholder coliation
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(Voorwinden, 2021:439-463). Given the complex nataf public-private cooperation in smart citiesisit
essential to conduct extensive research and dezefgmework that effectively addresses issueseetit
accountability and transparency (Liu, et al. , 2038-156, Khan, et al. , 2020:1507-1518, Voorwinden
2021:439-463).

Smart cities combine various smart components thelude, for instance, infrastructure elements.
(Giffinger, et al., 2007:) identify the followingreas: economy, people, governance, mobility, livamgl
environment. Examples of possible smart initiatitiesst could be implemented in support of each ek¢h
areas are illustrated in Figure 1 below:

3.2 Smart City Projects Operating in South Africa

South Africa’s President Ramaphosa introduced a fda developing smart cities in 2019, focusing on
sustainability, ICT infrastructure, and economiaz&lepment (March and Naidoo, 2021:). This initiativ
aligns with the global trend towards smart city elepment, where Information and Communication
Technology (ICT) plays a crucial role in enhanciagpan sustainability and economic growth (Abed
elhamed and Marzouk, 2019:78-95).

The smart city of Lanseria is under constructidigneng with the prior aim of using technology tmprove
living conditions. Implementing these strategieguiges effective decision-making and efficient use
public-private partnerships (PPPs).

Only 22% of 167 cities worldwide have been leaderdeveloping smart cities. Ekurhuleni has emerggd
an advanced city, making significant progress. ptaeess of developing smart cities in South Aftiee
been complex, with challenges such as poverty, vialitgy, high implementation costs, security risks,
regulatory deficiencies, and a shortage of requatdlls and labour (Enwereji and Uwizeyimana, 2@2&2:
109, Mokoena, et al. , 2019:1327-1332).

To address these challenges, the Department eh&ciand Innovation and the Academy of Science of
South Africa recommend using PPPs to achieve indtysand innovation. However, there is a geneaakl

of data maturity in South Africa, hindering smadvgrnance and development initiatives (March and
Naidoo, 2021).

Category and characteristics South African cities

Technological A significant obstacle in South Africa is the absenof centralised and

Urban information management (internal and extg¢rnahtegrated data management systems across all ipainagencies, hindering

Information generation, capture and processing Bathiving, the collection and reporting of data. Although thésstances occasionally

curation and storage Dissemination and discovery occur in many businesses, they are often utilisdépendently and in formats
unique to each company, making them non-transfer#&hirthermore, there is a
notable absence of the necessary capacity and ¢teneeeto do this task, with
data champions being rare, if they exist. The eWm@kMunicipality has just
designated a Chief Digitisation Officer.

Methodological The specific delineation and prioritisation of Idftsand hard infrastructure,
Data preparation: information retrieval and exi@tt data systems, and data strategies are lacking withirbahdeen departments.
linkage/information integration, data cleaning, @ymisation, Urban areas suffer from a shortage of skilled msifals, such as statisticians
quality assessment and credibility Urban analysisthods for and personnel, who can assess the trustworthinesacauracy of data.
data-rich urban modelling and data-driven modejlindnaccurate and inconsistent data arises from seveparting platforms for
ascertaining uncertainty, biases, and error pragaga many city agencies.

Municipalities employ varied methodologies for dagathering, leading to

inconsistent coverage across different data indisat

Theoretical South African cities lack a unified theoretical frawork. The absence of
Understanding metrics, definitions, concepts, armanging information on the data gathered from various depemts and the specific
ideologies and methods to understand “urban” Evimlgathe metrics employed by each agency necessitates amgjdata from private data
soundness of methodologies and boundaries of kdoele providers, albeit at a financial expense.

Exploring the relationship between future citiegstainability,

and social justice.

Table 1 Key data challenges for cities. Sourcektitiah (2017)
(Sanni and Hashim, 2014:133-138) emphasise thdisamce of public-private partnerships (PPPs) autd
Africa’s development of smart cities, drawing framccessful PPP implementations is Singapore anthSou

Korea (Kim, S. and Choi, 2023:142-155). They hightithe role of PPPs in mobilising funds and faster
innovation.
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3.3 Examples of PPPs in South Africa

Public-Private Partnerships (PPPs) have been mstital in advancing South Africa’s infrastructucecss
various sectors. In healthcare, PPPs have faetlitahe development of hospitals, ensuring efficient
management and quality services. The transportraads sector has improved through PPPs in road
construction, maintenance, and toll managementararihg connectivity and reducing congestion. The
tourism industry benefits from PPPs in the develepimof attractions and accommodations, promoting
growth and sustainability (Suryan, et al. , 202285 Seeletse, 2016:19, Nkhoma and Agbenyegah,
2021:799-817, Sinkala, et al. , 2022:152-183).

In addition to healthcare and transport, PPPs &fsed to construct and manage office spaces for
government entities, optimising costs and efficyeriéquity partnerships in infrastructure projectstér
shared investment, risks, and rewards, contributtgsustainable development. Facilities management
projects extend the role of PPPs beyond constryctigth private partners handling maintenance and
operational tasks, enabling the public sector tu$oon service delivery (Hellowell, 2019:e001218e@
Kyei, et al. , 2017:2092-2112, Kim, K., et al. 2203311).

Notable PPP projects in South Africa include theit@an Rapid Rail Link, connecting critical urbareas,
and the Nelson Mandela Bay Stadium, a multipurpsssue developed for the 2010 FIFA World Cup
(Worku, 2020:259-268). The Bloemfontein Courthoase the Lesotho Highlands Water Project highlight
PPPs in judicial infrastructure and cross-bordetewaupply, respectively (Worku, 2020:259-268). The
expansion of the Durban Container Terminal and deeelopment of the Cape Town International
Convention Centre demonstrate the impact of PPRsodnefficiency and international convention hogti
(Worku, 2020:259-268). These examples underscoresPBiverse applications and benefits in South
Africa’s development landscape.

4 METHODOLOGY

The researcher in question employed an interpratgearch philosophy in conjunction with a unique
descriptive content-analysis-based design as timeapr research design for the study (Goel, 2023385
3875). This approach is commonly used in sociarsm research (Malik and Gupta, 2022:). Intenpeeti
research philosophy is known for its emphasis odetstanding social reality through philosophicati an
methodological means (Botlhale, 2022:115-1373s#ists in exploring the reality of the subject®ined in
the research by explaining their intentions aneast (Zehra, 2016:). The study also adopted tdaative
and qualitative case study research methods, aittingxtend theoretical insights into the informatio
technology implementation literature (Utulu andidglyama, 2021:1322-1340).

For data collection, the researcher relied on sgmgnreliable sources such as journals and caskestu
obtained from the Internet, which served as thenanry methodological approach for the paper. This
methodological choice aligns with interpretive as#é to clarify descriptive analysis through theaiyd
previous research selected after performing thergiise analysis (Pham, 2022:261-273).

Furthermore, the utilisation of interpretive phemmmlogical research methods was highlighted in the
references. Researchers have claimed to use iaetiegrphenomenological methods in social science
research, emphasising the need for a non-biagadlatby bracketing any preconceived beliefs (Simya,
2015:348-358). Additionally, modifications of Riagés hermeneutic phenomenology have been developed
by nursing researchers, showcasing the evolutiehstwaring of interpretive methods within the reskar
community.

In conclusion, integrating interpretive philosoptwth a descriptive content-analysis-based desigth an
reliance on secondary sources for data collectefleats a comprehensive and systematic approach to
conducting the study, aligning with established:ficas in social science research.

5 RESULTS

Public-Private Partnerships (PPPs) are essentialeireloping smart cities in South Africa, addregsin
challenges and achieving innovative objectivesticati themes for successful smart city projectduide
integrating technologies, addressing concerns,@ngaesidents, sharing data, and streamlining geees.
Research on Hong Kong and Turkey highlights theontgmce of evaluating costs and benefits and the
positive correlation between PPPs and factorsddanomy, equality, and effectiveness.
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Research on smatrt city initiatives emphasises deel fior collaboration among diverse stakeholdersh sis
citizens, industries, and research centres. TheéhSifnican President’s vision for developing smeities
prioritises sustainability, economic developmemd dCT infrastructure to improve the quality ofelif
Collaboration with stakeholders is essential facsss.

However, challenges such as lack of skills, regmatincertainty, security risks, and high implenagion
costs necessitate using PPPs to mitigate thesgnsaand achieve innovation. Innovative approadbes
utilising PPP models, such as integrating blockelaaid artificial intelligence, can enhance transpey and
accountability. Citizens’ active participation ieasion-making processes is crucial for the sucoéssart
city projects. Robust PPP frameworks are essdptiachieving the development and growth of smitids

6 DISCUSSION

The present study examines the role of public-peivaartnerships (PPPs) in the critical developnodnt
smart cities in South Africa. Investigating theaat models within smart city initiatives highlightthe
importance of cooperation between public and peivetttities. The study identifies PPP aspects, sisch
technology integration, risk profiling, and resitl@mgagement, as essential in laying the groundvark
stakeholder involvement.

The research case studies and national developemards illustrate the significance of PPPs in assing
challenges and achieving efficient smart city depalent, from infrastructure projects to hospitavises.
Stakeholders are advised to employ PPP themes d$mnden framework that promotes innovation,
sustainability, and inclusivity in smart city despment projects. Local governments or rule-makers ¢
refer to the successes and limitations identifiredugh the researcher’s literary analysis.

There is a pressing need to adopt an approactcémaeffectively address these challenges. Futuidiest

are recommended to explore regulatory bodies’ amscenvestigate innovative technologies, and eefin
theoretical models to enhance smart city stratedidepting a citizen-centric approach can be effiecin
achieving sustainability and technological advareem The researcher's recommendations can help
mitigate concerns and focus on opportunities thatleverage PPPs for efficient smart city develagme
South Africa.

7 CONCLUSION

This paper aimed to provide insights regardingrtile of PPP from a South African perspective. Thsre
rapid urbanisation in South Africa, just like in myaother parts of the world. These have createéraév
challenges, as a result, smart cities have beeelaf®d to address these concerns, particularlyoinths
Africa, where they aim to utilise smart technoldgyaddress the problems of municipalities.

Acknowledging that these enhancements come withiga bprice tag is essential. Therefore, private
companies should allocate their resources towamgwoving public urban infrastructure, which lacks
effectiveness and sufficient public funding. Selevdters have highlighted the significance of istitg
public-private partnerships (PPPs) in advancingrsaites in South Africa.

They have drawn on previous experiences and lessmnsred from the successful implementation of PP
in countries like the UK, Australia, Singapore, adndia. PPPs have been strongly emphasised in South
Africa to mobilise funds and foster innovation. 8eal smart city initiatives have been carried ouSouth
African cities, and all of these experiences untmes the significance of PPPs in overcoming exgstin
challenges and developing smart cities.
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