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Abstract
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This research looked at Smart City implementation as an engagement practice. It
explored and reports on the components that advance Smart City implementation
and engagement and how these may be developed as a broader Smart City vision for
a city, such as Cape Town.

With the purpose of uncovering the key Smart City components from a Cape Town
perspective, many experts were interviewed, representative of academia, government,
civil society and industry across the domains of digital inclusion, digital
infrastructure, digital governance and digital economy. Emergent data and findings
from these interviews revealed specific 11 themes as they relate to the vision of Cape
Town as a Smart City.

The findings are grouped under the following headings: 1) Access as Infrastructure,
2) Adaptive Socio-Technical Solutions, 3) Common Good Value, 4) Contextual
Smartification, 5) Data as Catalyst, 6) Demonstrated Value, 7) Equitable and
Sustainable Cities, 8) Stakeholder Engagement, 9) Transformative Governance, 10)
Transition Dynamics, and 11) Value Modelling and Measurement. The information
thus compiled changes the way we understand the variables associated with Smart
City implementation for the City of Cape Town. Additionally, these findings situate
the present CoCT Smart City debate within current academic literature, furthering
Cape Town’s Smart City trajectory and vision.
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Towards Smart City implementation as an engagement practice:
The case of Cape Town, South Africa Introduction

1 Introduction

The Smart City concept emerged as a viable model towards improving urban
management and public life through the application of ICT and the optimisation and
integration of smart technologies (Madakam and Ramachandran, 2015:34). As an
instrument, the Smart City aims at improving cities by mobilising all city
stakeholders in the creation of sustainable and equitable cities rooted in the use of
technologies to establish a co-created, intelligent and connected city (Chamoso,
Gonz “alez-Briones, Rodr “1iguez and Corchado, 2018:2). In essence, the Smart City
concept is an attempt to render cities more efficacious for their citizenry, utilising its
ability to optimise and integrate all city functionalities and infrastructure, such as
resource optimisation and the advancement of public services.However, as each city is
unique, the unlocking of its Smart City potential requires an exploration of its
context and variables towards understanding and improving its operational
efficiencies and functionalities, such as improving urban systems and accelerating
digital transformation for a broader citizenry (Caird and Hallett, 2019:189). This
research looked at Smart City implementation as an engagement practice for the
City of Cape Town (CoCT). It explored and reports on the components that advance
Smart City implementation and engagement in the City of Cape Town and how these
may be developed as a broader Smart City vision for the CoCT. Many experts,
representative of academia, government, civil society and industry, and specialised
across the domains of digital inclusion, digital infrastructure, digital governance and
digital economy, were interviewed with the aim of uncovering the key Smart City
components from a Cape Town perspective. Emergent data and the resultant
findings from these interviews revealed 11 such specific themes. These findings were
grouped under the following headings: 1) Access as Infrastructure, 2) Adaptive
Socio-Technical Solutions, 3) Common Good Value, 4) Contextual Smartification, 5)
Data as Catalyst, 6) Demonstrated Value, 7) Equitable and Sustainable Cities, 8)
Stakeholder Engagement, 9) Transformative Governance, 10) Transition Dynamics,
and 11) Value Modelling and Measurement. They change the way we understand the
variables associated with Smart City implementation for the City of Cape Town.
Additionally, they situate the present CoCT Smart City debate within current
academic literature, furthering Cape Town’s Smart City trajectory and vision

2 Background to the research problem

It is estimated that the number of Smart Cities globally will increase significantly
with an expected expansion from around 21 (as recorded in 2013) to over 88 such
cities by the year 2025. Lam and Ma (2019:146), however, point out that, despite
this rise in Smart City development and implementation, there are certain mitigating
factors impacting its intended outcomes, factors attributed to Smart Cities being an
evolving concept, as well as the heterogeneity of the requirements of different cities and
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The case of Cape Town, South Africa Introduction

their population. In a paper titled Smart Cities as Innovation Ecosystems sustained
by the Future Internet the idea of Smart Cities as a multi-layered concept is further
characterised as an “agent of change” in which the shaping of a city occurs by dint of
its people and the use of ICT in enabling an urban co-created developmental strategy
with its associated mechanism of change (Schaffers, Komninos, Pallot, Aguas, Almirall
et al.,(*) 2012:57). Rodr “1guez-Bol ‘ivar affirms, however, that “there is in fact little
evidence that Smart Cities are realizing their visions first, and even more so there is a
lack of attention to engagement and empowerment of citizens, SMEs and other entities
realising their needs or ambitions, and of how citizens are empowered to participate in
urban development and social innovation in general. . . more emphasis on stakeholder
engagement in the early stage of service development is one key element to setting up
effective stakeholder innovation networks” (Rodr “1guez-Bol ‘1var, 2015:126). Schaffers
et al. (*) (2012:57) agree with Rodr 1iguez-Bol“1var. Chourabi, Nam, Walker, Gil-
Garcia, Mellouli, Nahon, Pardo and Scholl (2012:2293) add that ”the topic of people
and communities as part of smart cities is critical, and traditionally has been neglected
on [sic] the expense of understanding more technological and policy aspects of smart
cities.” Mellouli, Luna-Reyes and Zhang concur and foreground that ”[t]he concept of
a smart community refers to the use of information and communication technologies
by local governments and cities to better interact with their citizens, taking advantage
of all available data to solve important problems. However, in order to deliver the
expected values, governments need not only to create new services to their citizens
based on these technologies in order to improve their quality of life, but also to engage
citizens in this new set of services” (Mellouli et.al, 2014:1).

3 City of Cape Town Digital City Strategy

In 2000, the City of Cape Town (CoCT) initiated its Smart City Strategy with the
ailm to increase citizens’ engagement and develop applicable public services,
specifically using technology as a means to facilitate such developmental objectives
and meet public service needs. This Smart City Strategy initiative further led to the
implementation of a R300 million Enterprise Resource Planning (ERP) system,
providing the necessary IT backbone (or infrastructure) that would support and
improve city processes by digitally integrating all organisational processes into a
single platform (Unicity Initiative). Moreover, its implementation was viewed as
both a means to bridging the ‘digital divide’ and providing public connectivity and
access to technology by having a tech-driven focus towards service delivery and the
creation of ‘digital democracy’ (Boyle and Staines, 2019:10). This CoCT vision of
moving towards ‘smart urbanism’ was later developed into an internal CoCT Digital
City Strategy that would drive the improvement of public services, service
deployment, as well as increase operational efficiency. Furthermore, it focused on
utilising emerging technologies, such as IoT sensors and other digital technologies, as
core components for providing solutions to urban challenges and supporting urban
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development. The CoCT Digital City Strategy has four dimensions, namely digital
government, digital inclusion, digital economy and digital infrastructure, in order to
support Cape Town’s Smart City vision. The objective of the strategy drove five
specific focus areas, which are: (1) determining Cape Town digital approach towards
achieving competitiveness, (2) determining and prioritising focus areas in accordance
with city objectives, (3) identifying transitory initiatives that support wider city
objectives, (4) establishing an implementation framework that includes relevant
stakeholders and their roles, and (5) determining evaluation indicators by which to
measure the success of the strategy (Stelzner, 2015). Furthermore, the strategic
alignment of the CoCT Digital Strategy focuses on supporting the transitory vision
of OneCape 2040, detailing 6 themes and outlining 12 goals towards achieving its
vision of a society which is (1) highly skilled, (2) innovative, (3) resource efficient, (4)
connected, (5) enjoys a high quality of life and opportunity, and (6) engages in
collaborative practices to achieve objectives. These six OneCape 2040 themes and
their linked goals are illustrated in Table 1.

The four digital strategy dimensions support a developmental context, as informed
by local, regional and national government, and a vision of Cape Town defined as:

e being a prosperous city that creates an enabling environment for shared economic
growth and development,

o achieving effective and equitable service delivery, and

o serving the citizens of Cape Town as a well-governed and effectively run
administration (City of Cape Town, 2016:9).

As a strategy, its four dimensions are implemented across the organisation as part
of an overall strategy. In the following section, I briefly provide an overview of the
various pillars as illustrated in Figure 1.

3.1 Analysis of the Digital City Strategy

The Digital City Strategy outlines several guiding principles towards the
establishment of an effective Smart City implementation strategy. It highlights
numerous key objectives suggestive of Smart City implementation as a means to
solving contextually specific modern urbanisation challenges. Furthermore, listed
objectives, such as the use of ICT for social transformation under the dimension of
digital inclusion, illustrate a progressive city leadership which recognises the
potential of ICT deployment and technological integration in solving city problems
and civil services or administration. This is evidenced in the visionary investment
and implementation of a R300 million Enterprise Resource Planning (ERP) system,
providing the necessary IT backbone (or infrastructure) for the City of Cape Town
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Table 1: OneCape 2040 vision focus areas and goals (Western Cape Government,

2012:7)

Transition

Goals

Knowledge transition (Educating Cape)

Economic access transition (Enterprising Cape)

Ecological transition (Green Cape)

Cultural transition (Connecting Cape)

Settlement transition (Living Cape)

Institutional transition (Leading Cape)

Every person will have access to a good
education that will ensure he or she is
appropriately skilled for opportunity
The Western Cape will enjoy a
global reputation as a location of
ecological, creative scientific and social
innovation excellence

Any person who wants to be
economically active is able to secure
work

The Western Cape 1is recognised
internationally as an entrepreneurial
destination of choice

All people have access to water,
energy and waste services that are
delivered on a sustainable resource-
efficient manner

The Western Cape is a recognised
leader and innovator in the green
economy

The communities that make up
the Western Cape are confident,
welcoming, inclusive and integrated
The Western Cape is regarded as a
global meeting point between East and
West and an important connector with
new markets of Africa, Asia and Latin
America

The neighbourhoods and towns of the
region provide good quality of life to
all and are accessible, have good public
services and are rich in opportunity
The Western Cape is ranked as one of
the best places to live in the world
Ambitious socially-responsible
leadership exists at all levels of
our society

The Western Cape is home to many
world-class institutions in both the
public and private spheres
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Figure 1: CoCT Digital Strategy dimensions (City of Cape Town, 2016:16)

Figure 2: CoCT Executive Structure (Boyle and Staines, 2019:23)
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that would support and improve city processes by digitally integrating all
organisational processes into a single platform. The implementation of the ERP
system provides both municipal and process integration and a digital exchange
platform with a wide range of online applications or services. This digital foundation
reaffirms Cape Town’s digital infrastructure as being well-positioned to become the
first African Smart City (City of Cape Town, 2016:27; Boyle and Staines, 2019:18).
However, although the entire Digital City Strategy (just over 40 pages long) is
illustrative of being driven by a Smart City vision and an awareness around its
implementation requirements, lacks substance both around models and the
mechanism of Smart City deployment. Furthermore, even though the strategy lists
several initiatives under the various dimensions of digital government, digital
inclusion, digital economy and digital infrastructure, these initiatives are often
without any developed implementation plan, their envisioned outcomes or the roles
of participating actors. The digital inclusion dimension recognises several initiatives
linked to social transformation and the use of ICT as a catalyst for change; however,
several of these listed initiatives lack a course of action. For example, one of the
initiatives lists the importance of establishing public/private partnerships as a
catalyst for social change; yet an indication of relevant partners is missing or vague.
The strategy also lacks sufficient guidance, protocols or models of implementation for
the initiation of an enabling and collaborative environment between internal and
external stakeholders towards service innovation, service delivery and product
development (City of Cape Town, 2016:27). Another criticism pertains to the genesis
of the strategy and the implementation of the ERP (Enterprise Resource Planning) /
SAP (System Analysis Program Development) system as driven by the city’s IST
department which is located under the Corporate Services Directorate, 1 of 11
directorates constituting the CoCT executive structure as shown in Figure 2 (Boyle
and Staines, 2019:23).

Therefore, whilst the digital infrastructure, as afforded but the ERP/SAP system,
is recognised as being located within the ICT department of the CoCT, Smart City
implementation and its development require broader organisational and public
engagement in order to ensure an implementation strategy which is inclusive and
relevant. This is echoed in the following quote:

"The concept of a smart community refers to the use of information and
communication technologies by local governments and cities to better interact with
their citizens, taking advantage of all available data to solve important problems.
However, in order to deliver the expected values, governments need not only to
create new services to their citizens based on these technologies in order to improve
their quality of life, but also to engage citizens in this new set of services” (Mellouli,
Luna-Reyes and Zhang, 2014:1). Additionally, there is a need for a more focused and
overarching Smart City implementation strategy for the CoCT. It also requires a
Smart City developmental trajectory that moves beyond digital infrastructure
integration. The latter needs to form the foundation for the establishment of an
implementation strategy and ecosystem which enable social and economic evolution
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across the organisation in accordance with wider public and city developmental
objectives, such as bridging the digital divide in Cape Town (Boyle and Staines,
2019:26). It also requires an ecosystem and implementation strategy which insists on
enhanced stakeholder interaction between industry, government, society and
university known as the Quadruple Helix Innovation Model in which such open
innovation interactions and co-created processes stimulate new city services
(Paskaleva, Cooper, Linde, Peterson and G~ otz, 2015:121).

Moreover, this requires a strategy which includes the creation of a more inclusive
citizenry in which citizens are perceived as prosumers (both producers and consumers
of content) within the digital urban environment. This, therefore, calls for a bottom-
up approach and more participatory governance models to solve urban challenges and
understand the needs of city and stakeholder (Guti” “errez, Theodoridis, Mylonas, Shi,
Adeel, Diez, Amaxilatis, Choque et al., 2016:4).

3.2 Analysis of the Digital City Strategy Focus Areas
3.2.1 Digital Government

The digital governance dimension of the CoCT Digital City Strategy pivots around
the city ’s operational processes and public services, specifically regarding the use
and deployment of technology and “harnessing digital tools to stimulate innovation
in service delivery” (City of Cape Town, 2016:17). The Enterprise Resource Planning
(ERP) system provides the necessary IT infrastructure that supports and improves
city processes by digitally integrating all organisational processes into a single
platform (Unicity Initiative). This dimension in the digital strategy outlines several
key elements, such as open data and their public access, to promote open innovation
and acknowledge the importance of stakeholder engagement. Other key elements
include data analytics for improved operational efficiency, transparency and
innovation. However, in some respects and to a large degree - the strategy lacks a
coherent implementation plan towards achieving these objectives. In 2014, for
example, Cape Town launched its open data policy which subsequently led to the
establishment of an open data portal to provide public access to government data,
the aim being to maintain government transparency, increase citizen engagement and
use digital tools and open data in the development of services and applications.
Dlamini (2019:34), however, points out that “the challenge is that data users are not
equipped to interpret open data.” Furthermore, other authors have highlighted that,
despite the working functionality of an open data portal, it lacks “an Application
Programme Interface (API) which would allow applications to be developed from
city data” (Boyle and Staines, 2019:13). These shortcomings therefore, suggest that,
despite the Enterprise Resource Planning (ERP) system, coupled with the benefits of
launching Cape Town’s open data portal to attain the objectives of digital
governance as set out in the strategy, the CoCT’s Smart City project requires a
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coherent implementation plan - specifically regarding the use and deployment of
technology and “harnessing digital tools to stimulate innovation in service delivery”
(City of Cape Town, 2016:17).

3.2.2 Digital Inclusion

This dimension of the strategy focuses on narrowing the existing digital divide by
promoting access to and the use of digital technologies in order to improve digital
literacy and initiate digital projects that would enhance citizens’ quality of life. This
aspect is necessitated by the disparities that exist in relation to digital distribution
and its access on account of unequal opportunities of access between groups, usually
between the poor and rich. The strategy identifies three principles which inform an
action plan by which to achieve this, namely by (1) enhancing local communities’
access to ICT and digital services and the formation of partnerships with external
stakeholders, (2) enhancing ICT wuse and focusing on end-user digital skills
development, and (3) focusing on initiatives which drive and promote social
transformation through ICT and investment in under-resourced areas, such as
public/private partnership or sponsored hackathons, to identify and solve urban
challenges. The successful SmartCape project, as guided by the above-mentioned
principles and launched in 2002, is an example of an initiative addressing the digital
divide. It also details the provision of free Internet access in libraries, usually in
disadvantaged areas, with the aim of building a more connected and informed
citizenry, providing better access to online information resources and expanding the
digital infrastructure and interest access (City of Cape Town, 2016:25). The strategy
also proposes a number of initiatives using ICT and mobile channels to increase
socio-economic conditions and resolve urban challenges, such as the use of social
media to enhance disaster responses. However, in many instances these proposed
initiatives lack clear implementation strategies or the necessary detail, such as, “‘Who
are the relevant stakeholders?’ or ‘What types of citizen engagement or collaborative
practices are needed in order to achieve a vision of inclusion?’ The afore-mentioned
points, therefore, suggest that the vision of digital inclusion as set forth by the CoCT
Digital City Strategy should call for broader stakeholder involvement and protocols
of engagement to reach its specified objectives of enhanced access, improved ICT
skills and usage, as well as bringing about social change through ICT (City of Cape
Town, 2016:14).

3.2.3 Digital Economy

As mentioned earlier, Cape Town is known as a first-rate digital ecosystem and
technology hub hosting over 50 percent of South Africa’s emerging ‘tech’ startups.
Additionally, it has a well-established digital economy due to its status as a leading
technology hub for startups and venture capitalists in Africa. This drives and

Page 25 of 244



Towards Smart City implementation as an engagement practice:
The case of Cape Town, South Africa Introduction

supports innovation and opportunities for economic growth (GDP) in the Western
Cape and, as such, plays a vital role in Smart City development. This dimension,
namely digital economy of the Smart City strategy focuses on stimulating and
establishing an enabling environment for the growth of technology driven enterprises
and startups towards the creation of employment opportunities. The underlying
principles supporting this dimension are (1) boosting tech startups, (2) promoting
Cape Town as a leading digital city in Africa, (3) developing ICT skills and the ICT
sector, (4) developing Cape Town’s digital economy and online services, (5)
increasing economic competitiveness and productivity, (6) developing an enabling
and regulated technology sector, and (7) developing a culture of innovation.
Although these pillars (as identified in the CoCT Digital City Strategy) are
conducive to the establishment of a digital economy and recognise the needs of city
as it aims for Smart City status, they lack considerable implementation strategies or
guides that would drive and support innovation and opportunities for economic
growth (GDP) in the Western Cape (City of Cape Town, 2016:25; Boyle and Staines,
2019:13).

3.2.4 Digital Infrastructure

This dimension of the Digital City Strategy refers to the necessary IT backbone (or
digital networks) that would support and improve city processes, infrastructure and
services, as well as digital integration. It, therefore, positions itself as a foundation
and key enabler of the other three dimensions, namely digital government, digital
inclusion and digital economy. The City of Cape Town aims to realise the vision of
being a leading African city in providing online access to all and stimulating an
environment for economic growth, better service delivery/development and
transparent governance (City of Cape Town, 2016:17). As such, it relies on the
development of telecommunications infrastructure and network services or devices for
city services and the use of ICT for the monitoring and management of city
resources. Additionally, it demands the provision of data centres and application
servers, as well as enhancing the city’s web-hosting capabilities to improve reporting
and service responses (City of Cape Town, 2016:41). Furthermore, it entails
developing collaborative partnerships and corporate networks or services in order to
leverage external resources to mitigate budget constraints or resource limitations -
yet remaining responsive and relevant. The digital infrastructure dimension is more
akin to a Smart City strategy and most developed in relation to the other three
dimensions. It, therefore, illustrates an understanding of the role that infrastructure
plays within an overarching Smart City strategy. It also highlights the importance of
establishing private partnerships and collaborative engagement practices that
facilitate the provision of infrastructure and address connectivity needs where such
potential collaboration would assist in service deliver. This would be achieved either
by sharing implementation cost or providing an enabling environment or digital
infrastructure towards realising specified developmental goals. The Broadband
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Project, launched in 2014, illustrates the city’s attempt at expanding its fibre
infrastructure across its entire metro area and thus reducing telecommunications
costs and improving high data connectivity and services. This entailed connecting
hundreds of public buildings with high-speed fibre connectivity, using city-owned
network infrastructure, in an effort to leverage private partnerships, such as Internet
Service Providers (ISP), to further digitise the city in under-resourced or
impoverished areas. It also provided the opportunity to partner with third-party
service providers and offer them the utilisation of spare city infrastructure capacity,
illustrating the transformative capacity of ICT deployment, coupled with
collaborative practices in achieving city objectives (City of Cape Town, 2010:8) and
(Boyle and Staines, 2019:16). Other CoCT collaborative initiatives conducive to
Smart City deployment include the SmartCape initiative which forms part of the
city’s vision of digital inclusion. It aims to provide free internet access, using
commercial ISPs, by setting up hundreds of WI-FI access points located at various
city facilities. In addition to creating city-wide Internet coverage, the SmartCape
initiative also underpins the wuse of ICT and digital technologies for skills
development, as well as initiating and developing technology-driven services and
industries. From an industry perspective it also seeks to promote the use of digital
technologies for improved efficiency, better service delivery and the development of
innovative services using government data or open data, as evidenced by the city’s
Open Data Portal launched in 2015. The Open Data Portal makes available a host of
city datasets to facilitate government transparency, provide public access to
information and promote possibilities for innovation (Boyle and Staines, 2019). In
2013, the CoCT also launched an e-services portal allowing citizens to interact with
and perform various city-related functions, such as purchasing electricity, reporting
faults, account and billing services, etc. as shown in Figure 3 (City of Cape Town,
2010:16). This, therefore, suggests that the aim of a digital infrastructure as offered
by the ERP/SAP system requires broader organisational and public engagement in
order to ensure that its objectives are met and an implementation strategy which is
inclusive and relevant for the CoCT is designed.

3.3 Additional Challenges in relation to CoCT Digital City
Strategy

3.3.1 Smart City Architectures

In order to realise their vision of empowering citizens, as well as aiding urban
development, social innovation, better services, sustainability and economic
development, Smart Cities require the employment of architectures to ensure the
effective integration of various city components. These architectures serve as a basis
for the planning and functioning of Smart Cities. However, as Smart cities - and
cities as a whole - are diverse, existing approaches and platforms are fragmented and
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Figure 3: CoCT e-services portal (City of Cape Town, 2010:16)

lack a coherent (or standard) architecture which contains all unifying functionalities.
According to Anthopoulos (2017:31), “architecture concerns a definition of the
structure, relationships, views, assumptions and rationale of a system.” In a literature
review discussing key Smart City architectures, author Kyriazopoulou identifies six
architectural principles: “Architectural Layers, Service Oriented Architecture, Event
Driven Architecture, Internet of Things, Combined Architectures and Internet of
Everything” (Kyriazopoulou, 2015:6).

3.3.2 Smart City Models and Evaluation

Apart from the above-mentioned Smart City architectures, which concern the
potential structure and rationale of Smart Cities, there also exists a need for the
establishment of Smart City models as a means to measure and evaluate, against a
set of indicators, the stages of development and performance of Smart Cities. The
establishment of such models assists in city benchmarking, indicating the required
Smart City developmental strategies and the scale of their implementation. The IDC
Smart City Maturity Model (SCM) is one such model. It also acknowledges cities as
diverse, with each having its own unique SC developmental trajectory, and provides
five stages of SC growth. In addition, it provides five best-practice measurements
which include (1) strategy, (2) culture, (3) process, (4) technology, and (5) data), as
well as nineteen SC developmental indicators (Yesner and Ozdemir, 2017:7). Another
such example is put forward by Boyd Cohen and his Smart City wheel. The wheel
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contains six dimensions (or components) and key indicators by which to evaluate
Smart City deployment (Cohen, 2014).

4 Research problem

Literature and the Santander (See Chapter 2, Section 8.3) example suggest that
Smart City implementation can play a significant role in addressing current
urbanisation issues, and is the most viable and worthy instrument in achieving such
objectives. This is affirmed by the CoCT vision and move towards ”smart urbanism”
and the R300 million investment in digital infrastructure towards Smart City
development, according the CoCT Digital City Strategy. However, as pointed out,
the current Digital City Strategy lacks sufficient academic grounding and substance
around implementation models of and required mechanisms for Smart City
deployment. Moreover, as literature suggests, its lacks sufficient guidance with regard
to models of collaborative engagement practices to ensure that Smart initiatives and
their deployment are well aligned and appropriate in relation to various participatory
networks and community engagement practices towards a more inclusive active
citizenry (Rodriguez Bolivar, 2015). In addition, the current strategy requires a
better understanding and interpretation of what Smart City implementation can or
should be in a Cape Town context in order to unlock its value and potential towards
providing new services to citizens, improve their quality of life and enhance social
and economic transformation.

4.1 Aim of the research

The building of a Smart City requires initial, active and knowledgeable involvement
amongst various stakeholders, such as city managers, urban services, citizens,
communities and users as a way of defining and consolidating the city’s needs and
the interdependencies of its residents. Consequently, due to the complex urban
environment with its heterogenous context and diverse challenges such a project
entails and envisions an ongoing debate aimed at establishing a co-created ecosystem
that utilises IoT and the concept of the Smart City as a connected city. This will
identify areas of potential service applications and the advancement of a local more
inclusive environment, focusing on adaptive, scalable and practical citizen-centric
solutions as part of a city’s innovation strategy and ecosystem (Gutierrez,
Amaxilatis, Mylonas and Munoz, 2018:668). The current CoCT Digital City
Strategy, however, does not provide sufficient direction in this regard. Therefore, this
research aims to explore Smart City implementation in Cape Town as an engagement
practice to both understand what Smart City implementation means for Cape Town
and to further unlock its potential for the City of Cape Town.
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4.2 Questions that drive this study

e What are the components that lead towards Smart City implementation and
engagement in the City of Cape Town?

e How are these used to develop a Smart City vision for the City of Cape Town?

5 Research Design and Methods

Below is a general description of the research design and methodological approach.
The particulars will be described in the relevant chapters.

5.1 Research Paradigm

This narrative study used constructivism as a research paradigm, viewing individual
knowledge and understanding as a socially constructed phenomenon influenced by
individuals, their lived experiences, and their reflections on those experiences.
Furthermore, a constructivist approach within a narrative, or qualitative, inquiry
asserts that reality is subjective and formed as a consequence of one’s interactions
with others and one’s interpretation of their responses — these interpretations being
as grounded in one’s own individual social context. This helps to understand a
phenomenon and how meaning is extracted from such interaction and its varied
contexts (Kim, 2005:9; Adom, Yeboah and Ankrah, 2016:5).

5.1.1 Axiological Approach

As a narrative study exploring Smart City implementation as an engagement practice,
this research acknowledges that the multi-dimensionality and personal value biases of
participants and their responses and values, as based within their own value system, in
guiding and interpreting the research and guide and interpret its objectives. Axiology
is a theory and section of philosophy dealing with the nature of values. It studies
judgements associated with value, where the nature of such value is conceived as both
multi-dimensional and heterogeneous. As such, axiology deals with the formation
of value as either objective, subjective or transformative in order to understand the
nature of value or that which is ‘good’ in relation to its context (Hart, 1971:30). It,
therefore, positions the notion of value as a preferential outcome, based on its benefit or
desirableness in terms of its nature or relatedness to other aspects of social co-existence
(Bowyer, 1970).
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5.1.2 Ontological Approach

The thesis is written with the perspective that reality is subjective and socially
constructed. Data generation and acquisition for this study followed an interpretivist
approach, combined with an intertextual reading and analysis of data. This allowed
for an unveiling of the key Smart City components in Smart City implementation as
an engagement practice and, more specifically, promoted a better understanding of
Smart City value, its context and deployment for the CoCT (Mellouli et al., 2014:1).
The Smart City concept conveys a promise of legitimacy in addressing a range of
urban challenges and in empowering citizens, enhancing social innovation and service
development.

5.1.3 Epistemological Approach

As a narrative study, following an inductive approach, and seeking to explore Smart
City implementation as an engagement practice from a Cape Town perspective, |
acknowledge my subjective relationship with the research and my active role and
participation in unveiling the key Smart City components as they would apply to
Cape Town.

5.2 Research Design

This study explored Smart City implementation as an engagement practice, using
a narrative approach to enquire into a specific situation, its associated context and
relationships (Yin, 1994:13). The study was done within a specific time frame and place
in order to provide an understanding of reality as a socially constructed phenomenon,
and in which individual and subjective experiences, as perceived within their social and
cultural contexts, provide “contextual depth” and thus an understanding of individual
activities, their motives, elements and the construction of meaning in relation to human
actors. (Kim, 2005:9; Adom, Yeboah and Ankrah, 2016:5). My approach, therefore,
perceives human actions or contextual specificity as valuable and occurring through
social interaction (Chowdhury, 2014:433; Kelliher, 2011:123). This narrative approach
aimed at providing an explanatory interpretation of a situation by examining various
sources of data through individual narratives (Scapens, 2004:15).

5.3 Data collection and analysis approach

This study, although predominantly situated within the field of design and human
computer interaction, draws on multiple perspectives, including academia,
government, civil society and industry (The Quadruple Helix) in order to allow for a
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multi-dimensional investigation of a phenomenon. As such, it employed
semi-structured interviews for data collection using purposeful sampling of various
participants who represent the ‘civil society’ dimension of the Quadruple Helix. Data
collection and analysis followed an iterative process as a means of gaining ‘synergy’,
namely to uncover the underlying relationships within a phenomenon and to align
codified participant responses within the author-designed Smart City
Implementation as an Engagement Practice (SCIEP) framework, the details of which
will be expanded on in Chapter 3 and are illustrated in Figure 21, page 107. The
research adopted an inductive approach. Thomas (2016:237) notes that the purposes
for using a general inductive approach are to:

o condense raw textual data into a brief, summary format,

e establish clear links between the evaluation or research objectives and the
summary findings derived from the raw data, and

e develop a framework of the underlying structure of experiences or processes that
are evident in the raw data.

Data collection and analysis occurred in stages following a phased approach.
Collected data were qualitatively analysed and coded in Atlas Ti by reading and
re-reading the text, using a combination of both predetermined codes and the
development of new code lists. This allowed for the emergence of concepts, categories
and their relationships with other categories through an iterative process of
theoretical sampling and constant comparison.

5.4 Methodological Outline

The study, as a holistic engagement practice, aims at exploring Smart City
implementation in Cape Town, providing an improved understanding of this
endeavour, as well as its potential for the City of Cape Town. Research objectives
were addressed by employing the following procedures:

o A systematic literature review (SLR) and content analysis around the current
academic Smart City discourse. This ensured an alignment of current CoCT
Digital City Strategy themes in relation to the academic debate;

e The development, using an inductive approach, of the main categories and the
analytical process of clustering, based on the SLR and the development of the
SCIEP framework;

e Presentation of key Smart City components for Cape Town as informed by
literature, the Digital City Strategy and semi-structured interviews with
experts in the field;
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e Alignment of the current academic debate in accordance with the SCIEP
framework and Cape Town’s Smart City trajectory.

5.5 Systematic Literature Review (SLR Process)

Sources of information for the systematic literature review came from database
searches, reference searches and article abstracts including IEEE Explore, ProQuest,
ACM Digital, EbscoHost and Google Scholar, which provided an overlap across the
various academic databases. Inclusion criteria included peer reviewed Smart City
literature written in English, between 2015 and 2020. As part of the literature
content analysis phase, 127 studies were identified, based on keyword entries, of
which 84 documents were analysed and coded using Atlas Ti. Database search
entries included the following keywords: Smart communities, Smart Cities, Internet
of Things (TIoT), participatory sensing, smart environments, cyber physical systems
(CPS), IoT communications and technologies. = The collected data from the
shortlisted 84 documents were imported, qualitatively analysed and coded in Atlas
Ti by reading and re-reading of text, using a combination of both predetermined
codes and the development of new code lists. This resulted in a preliminary code
book containing 467 codes, broadly defining the much-contested areas in this field of
study. These initial 467 codes were subsequently re-read, analysed and clustered into
76 code groups, each with its own sub-groups. A clear representation of the terms
used was provided as part of the Smart City academic debate and for perusal by
leading authors. The identified article codes, groups and sub-groups formed the basis
and rationale of the systematic literature review, providing a subjective and
constructed reality through engagement with different realities and interpretations
attached to them. The development, using an inductive approach, of these main
categories and the analytical process of clustering as a result of generating meaning,
resulted in the Smart City Implementation as an Engagement Practice (SCIEP)
model.  This provided a contextual understanding of Smart Cities which, by
definition, engenders participation.
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Figure 4: Data analysis process towards theoretical saturation (Adapted from Pandit,
1992:3)
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Figure 5: Data developed into themes, categories and sub categories (Author, 2020)



Figure 6: Data collection and organising of data (Author, 2020)
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5.6 Construct validity, Internal Validity, External Validity and
Reliability

Construct validity was guaranteed by establishing specific protocols which are
discussed in Chapters 2 and 3. Internal validity was ensured through a process of
theoretical sampling and constant comparison, establishing relationships between
categories and their causation, as well as the emergence of potential value
propositions in understanding a phenomenon. External validity was established by
generalising this study’s findings within an existing domain. Reliability was secured
by including participants representative of academia, government, civil society and
industry. Member-checks were done to ensure that captured data were correct and
valid and a true reflection of participants’ responses.

5.7 Delineation of the research

This research was limited to exploring Cape Town’s Smart City trajectory, its
development and the implementation of a Smart City vision for Cape Town as an
engagement practice. As a single-use case focusing on Cape Town, South Africa,
results and recommendations from the study may, therefore, lack a more generalised
practical application to or solution for other geographical areas or other local
contexts.

5.8 Ethics

The research was ethical in its approach in that it did not harm the environment,
nor did it include minors or any person unable to give personal consent. Data were
gathered via semi-structured interviews, and written consent was asked of adults taking
part in this study. Audio recordings and transcripts were stored in a secure location,
unlabelled, to ensure anonymity of the participants. Participants were made aware of
the amount of time necessary to conduct the interviews which were done online via
Zoom. Data protection and sharing of personal data was kept private and securely
stored digitally. Permission was asked of participants to allow any reproduction and/or
sharing of personal device data. In order to preserve individual privacy and personal
information personal data were anonymised, making use of pseudonyms when referring
to participants (Appendix, p 250).
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6 Contribution of the research

The rate at which modern urbanisation and migration patterns occur is
unprecedented. As noted by Arroub, Zahi, Sabir and Sadik (2016), this rapid rise of
a global urbanised population has led to an increased awareness of the associated
challenges faced by urban areas. It is in view of these challenges that the Smart City
concept and its development, combined with ICT, are envisioned as being able to
play a crucial role in ensuring a more people-centric urbanism. In fact, many cities
around the world are enhancing their attractiveness as a Smart City by using IoT in
order to provide their citizens with a better quality of life (Suryanegara, Arifin,
Asvial and Wibisono, 2017:21). This is also reflected in the CoCT Smart City
strategy and the implementation of the R300 million Enterprise Resource Planning
(ERP) strategy, providing the necessary IT infrastructure that would support and
improve city processes and initiate the Smart City concept. Literature positions
successful Smart City implementation as an ongoing process which requires initial,
active and knowledgeable involvement of various stakeholders, such as city managers,
urban services, citizens, communities and wusers, as a way of defining and
consolidating a city’s needs and interdependencies. In consequence, and due to the
complex urban environment with its heterogeneous context and diverse challenges,
an ongoing debate is envisioned, aimed at establishing a co-created ecosystem that
utilises IoT and the concept of the Smart City as a connected city. In order to
identify areas of potential service applications and the advancement of a local and
more inclusive environment, the focus will be on adaptive, scalable and practical
citizen-oriented solutions as part of a city’s innovation strategy and ecosystem
(Guti”errez, Amaxilatis, Mylonas and Mun“oz, 2018:668). As mentioned in Section
3.2 the current CoCT Digital City Strategy, the aim of which is to support and
enable such urban transformation through Cape Town’s Smart City vision, lacks
focus and an overarching, academically grounded Smart City implementation
strategy. The significance of the research is, therefore, both practical and theoretical.
As revealed in the development of the SCIEP model, it provides a framework that is
contextually grounded in understanding the Smart City concept for the City of Cape
Town. From a practical perspective, this research facilitates the move towards the
urban transformation (or smart urbanism) of Cape Town and its population.
Furthermore, it provides a better understanding of Cape Town Smart City
implementation strategies. By virtue of its applied methodological approach, this
research locates the present CoCT Digital City Strategy within current academic
debate, providing a better understanding of the value of the Smart City concept and
the leveraging of existing infrastructure to solve urban challenges. In addition, this
research provides a better and more contextually grounded understanding of the
Smart City concept and its role in the development of an enabling environment for
collaborative practices and partnerships that further the CoCT quest for becoming
an African Smart City. Furthermore, despite the strategy’s lack of substance, it is -
to my knowledge - the most comprehensive attempt at spearheading Cape Town
towards Smart City status. The significance of the research is, therefore, both
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practical and theoretical as it will help in foregrounding the key components in
unlocking Smart City value and its opportunities for urban transformation of Cape
Town and its population.

7 Thesis Summary

7.1 Chapter 1

In this chapter an introduction and background to the research is provided. I discuss
the research focus and background in defining Smart City implementation as a
context-driven collaborative process that seeks to establish and activate broader
citizenry involvement. This would lead to understanding and improving a city’s
operational efficiencies, functionalities, improve urban systems and assist with digital
transformation (Caird and Hallett, 2019:189). This chapter also reports on the
research design and methods employed, as well as the study’s contribution to current
relevant research.

e access as infrastructure

o adaptive socio-technical solutions
e common good value

e contextual smartification

o data as catalyst

e demonstrated value

e equitable and sustainable cities

« stakeholder engagement

o transformative governance

e transition dynamics

o value modelling and measurement

7.2 Chapter 2

This chapter reports on the process and outcomes of the structured literature survey,
the purpose of which was to create a conceptual model for the analysis of citizen
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engagement in Smart Cities. It reports on the data collection and methodological
approach of the study. It introduces and discusses the main constructs found in
literature which lead to an understanding of citizen engagement in Smart Cities and
provides examples, such as the Peripheria Human orientated Smart City approach.
Key concepts discussed in this chapter include (1) the process of co-production, (2)
evaluating citizen participation, (3) generating value and knowledge management, (4)
information and communications technology (ICT) and governance in Smart Cities,
(5) dimensions of ‘smartness’ and governance, (6) stakeholder engagement in Smart
City service creation, (7) factors influencing successful Smart City service
implementation, (8) the role of ICT in Smart Cities, (9) open data in Smart Cities,
and (10) Smart City development and benchmarking criteria.

7.3 Chapter 3

This chapter reports on the development of the SCIEP conceptual model towards
interpreting Smart City implementation as an engagement practice for the City of
Cape Town. The chapter delineates on the inductive approach undertaken towards
the construction of the SCIEP conceptual model as informed by literature and the
constant compression and crystallisation of raw data into a summary or codified
meaning. It identifies key concepts and indicators towards imagining effective Smart
City engagement and implementation that moves beyond a techno-centric adaptation
to unlocking Smart City value for the broader citizenry. The SCIEP conceptual
model, and its components, seeks to activate collaborative practices between
governance and citizens, and to realise Smart City value and services by placing
emphasis on the city’s human capital (Schaffers et al., 2012:57; Mellouli et al.,
2014:1; Rodr 1guez-Bol ‘wvar, 2015:126; Guti’errez et al., 2016:4). Key areas
discussed in this chapter are (1) the role of data in Smart Cities, (2) co-production in
Smart Cities, (3) citizen participation and co-creation in Smart Cities, (4) open
innovation and stakeholder engagement in Smart Cities, (5) Smart City initiatives
and service types, (6) evaluating and measuring Smart City maturity, and (7) Smart
City domains and focus areas.

7.4 Chapter 4

This chapter reports on findings obtained from individual interviews and thematic
content analysis in response to my research questions. Findings and emergent data
are discussed under the following distinct, yet interrelated, themes, (1) access as
infrastructure, (2) adaptive socio-technical solutions, (3) common-good value, (4)
contextual smartification, (5) data as catalyst, (6) demonstrated value, (7) equitable
and sustainable cities, (8) stakeholder engagement, (9) transformative governance,
(10) transition dynamics, and (11) value modelling and measurement as it pertains
to uncovering the key Smart City components from a Cape Town perspective.
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7.5 Chapter 5

This chapter reports on my findings in relation to the SCIEP conceptual model.
Data crystallisation for this study was achieved by applying and mapping primary
findings against the SCIEP conceptual model. This revealed the key characteristics
for devising a Cape Town Smart City implementation as an engagement practice and
for establishing holistic “data-driven innovation” and value within the digitally
driven ecosystem known as the Smart City (Abella, Ortiz-de-Urbina-Criado and
De-Pablos-Heredero, 2017.). These characteristicsare discussed under the following
headings: (1) data, (2) co-production, (3) citizen participation, (4) knowledge
management, (5) Smart City initiatives, (6) Smart City maturity, and (7) Smart City
domains. The chapter also reports on my substantive and methodological reflections
on furthering Cape Tow’s Smart City trajectory, as well as the contribution of this
study and recommendations for further research. I also report on the tensions and
focus areas (in Section 23.12 ) needed for establishing Cape Town’s Smart City.
Figures 6, 7 and 8 summarise the research and findings. In the next chapter I report
on my Systematic Literature Review process and outcome.
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8 Towards a framework for evaluating Smart City
implementation

8.1 Smart City Value

This chapter is comprised of a systematic literature review (SLR) of Smart City
implementation as an engagement practice. The SLR process and outcome served as
the main source of data for developing the Smart City Implementation as an
Engagement Practice (SCIEP) conceptual framework as discussed in the following
chapter. The Smart City concept promises legitimacy by addressing a number of
urban challenges that occur within the broader process of metropolitan development.
From a global perspective this broader process of urban development entails a
re-classification of urban areas due to an expected increase in the urban population
(for example, cities moving from medium to mega status). Additionally, Smart City
development considers this broader process of urban development by solving urban
challenges and mobilising sustainable growth in the soft and hard domains. Hard
domain components and related urban challenges include “inadequate physical
infrastructure” and "urban density and urban slums and informal settlements”. Soft
domain components and related urban challenges include ”low quality, unsustainable
and segregated social services”, “environmental vulnerability and climate change
risk” and “unemployment and informal urban economy” (Slavova and Okwechime,
2016:5; Kumar and Dahiya, 2017:16). Therefore, if Smart Cities (as applied within a
broader urban context) are to support a more people-centred urbanism and enable
social, environmental and economic development, emphasis should be placed on a
city’s human capital. In addition, ICT implementation and infrastructure are seen as
important factors in their capacity to create smart communities by adapting social
utilisation to increase citizens’ quality of life, as well as by encouraging democratic
discourse and the promotion of a more active citizenry (Hollands, 2008:315). By the
same token, a more inclusive and co-created city may permit additional growth by
fostering a greater understanding of interrelated participatory systems and their
potential in addressing the challenges of an urban ecosystem (Guti’errez et al.,
2016:4). As put forward by van Deursen and Mossberger (2018:123), “[jlust as
education has promoted democracy and economic growth, the Internet has the
potential to benefit society as a whole, facilitating the membership and participation
of individuals within society.” It is because of this drive of technological and social
integration that the Smart City emerges as a multi-layered concept characterised as
an ‘agent of change’, where the shaping of a city occurs by dint of its people and the
use of ICT in enabling an urban co-created developmental strategy with its
associated mechanism of change (Schaffers, Komninos, Pallot, Aguas, Almirall, et al,
2012:57).

Page 42 of 244



Chapter 2 Towards a framework for evaluating Smart City implementation

8.2 Smart cities in Africa

In 2013, the African Union unveiled a 50-year developmental path termed Agenda
2063: The Africa We Want aimed at transforming African cities into ‘smart cities’
through a policy of accelerated growth and technological development (Slavova and
Okwechime, 2016:1). Agenda 2063 reflects a pan-African vision and a developmental
ideology embedded in inclusive transformation of social and economic growth, a
major component being the elimination of extreme poverty (Turner, Cilliers and
Hughes, 2014:2). Furthermore, such transformation and development is proposed as
being people-centred where African citizens are leveraged as resources towards the
creation of an integrated and self-reliant continent. In addition, where empowerment
and autonomy occur through collaborative and active engagement with citizenry, the
latter form part of social, environmental and policy decision-making. This results in
the development of public-driven services, infrastructure development and a broader
urban transformative process, leveraging innovative technologies to realise a unified
Africa (African Union, 2020). From an urbanisation perspective, African cities
present a number of urban challenges which include: (1) inadequate physical
infrastructure, which negatively impacts service delivery and availability, (2) low
urban density and congestion as characterised by inadequate infrastructure
investment, lack of planning and urban sprawl, (3) unemployment and informal
urban economy, as well as the disproportionate relationship between the urban
population and growth in the formal sector, (4) urban slums and informal
settlements, intensified by the lack of physical infrastructure and the informal urban
economy which is unable to afford proper housing, (5) poor-quality, unsustainable
and segregated social services, the result of inadequate public service delivery due to
low urban density in some areas, inadequate infrastructure and service costs, and (6)
vulnerability to food security, as well as environmental and climate change risks.
These issues are further compounded by a lack of awareness - or implementation - of
policies regarding renewable energy, sustainable development, etc. (Slavova and
Okwechime, 2016:5). However, urbanisation on the African continent is set to grow
by a projected 16 percent increase by 2050 (Slavova and Okwechime, 2016:8). These
authors broadly group cities into three categories, namely small and new cities
(population of 0.3 - 1 mil.), medium cities (population of 1 — 5 mil.) and mega cities
(population of 5 — 10+ mil.). Their classification (Table 2, p.52 assists in mapping
the trajectory of African cities both from an Agenda 2063 perspective and where the
Smart City concept emerges as relevant in addressing several urban challenges within
a broader process of urban development. From an African perspective this entails
not only a re-classification of urban areas due to an expected rise in the urban
population (for example, cities moving from medium to mega status) but,
additionally, needs to consider Smart City development as an agent in this broader
process of urban development in order to solve urban challenges and the mobilisation
of sustainable growth in the soft and hard domains. Hard domain components and
related urban challenges include “inadequate physical infrastructure” and “urban
density and urban slums and informal settlements”. Soft domain components and
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related urban challenges include "low-quality, unsustainable and segregated social
services”, “environmental vulnerability and climate change risk” and “unemployment
and informal urban economy”. These hard and soft domains correlate with the
following Smart City application domains as suggested by Kumar and Dahiya,
namely smart people, a smart city economy, smart mobility, smart governance, smart
environment and smart living, which cooperatively form a Smart City system, in
order to meet these hard and soft urban problems. Table 3, p.50 illustrates the
related urban domains and African urban challenges with the applicable Smart City
elements that form part a Smart City system, in addressing these challenges (Slavova
and Okwechime, 2016:5; Kumar and Dahiya, 2017:16).

Table 3: Smart cities and African urban challenges

Domain Urban Challenges Smart City Elements
Natural Resources / Smart
Environment (Kumar and Dabhiya,
Inadequate physical 2017:16) e Smart grids e Public lighting

H D i .
ard Domain infrastructure e Green, renewable energy o Waste

management e Water management e

Food and agriculture

Transport / Smart Mobility (Slavova
Urban density and and Okwechime, 2016:5) and (Kumar
congestion and Dahiya, 2017:16) e City logistics e
Information mobility e People mobility
Buildings / Smart Environment
(Slavova and Okwechime, 2016:5)

Urban slums and 1nformaland (Kumar and Dahiya, 2017:16)

settlements e Facility management e Building
services e Housing quality
Living / Smart Living (Slavova and
Okwechime, 2016:5) and (Kumar and
Low quality, Dahiya, 2017:16) e Entertainment e
Soft Domain unsustainable and Hospitality e Pollution control e Public

segregated social services safety e Healthcare @ Welfare and social
inclusion e Culture e Public spaces

management

Government / Smart Governance
Environmental (Slavova and Okwechime, 2016:5)
vulnerability and and (Kumar and Dahiya, 2017:16)
climate change risk e e-government e e-democracy e

Procurement e Transparency
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Economy and People / Smart People
and Smart Economy (Slavova and
Okwechime, 2016:5) and (Kumar and
Dahiya, 2017:16) e Innovation and
entrepreneurship e Cultural heritage
management e Digital education e
Human capital management

Unemployment and
informal urban economy

8.3 Santander: An example of Smart City and Internet of
Things Implementation

Santander, on the northern coast of Spain, provides an illustrative example of
extensive city-wide IoT implementation and deployment with the purpose of
furthering experimental research as a means of evaluating the Smart City urban
context, architecture, real urban services and applications (Gutierrez et al., 2016:2).
The SmartSantander facility initiated the placement of over 12 000 IoT devices of
which the scope is specified as sufficiently open and scalable to enable propagation
and growth of innovative services and the application for various stakeholders or
end-users (Hern andez-Mun~oz and Mun~oz, 2013:1). SmartSantander projects
present a broad IoT testbed environment in which to establish the associated IoT
testbed requirements needed to support Internet of Services and Smart City
applications. Additionally, they present large-scale IoT architectural design solutions
and a platform for IoT implementation within a Smart City context alongside its
component parts with the required functionalities in various urban deployment
scenarios (Sanchez, Mun~oz, Galache, Sotres, Santana, Gutierrez, Ramdhany,
Gluhak, Krco, Theodoridis and Pfisterer, 2014). The SmartSantander architecture,
therefore, pertains to the needed IoT testbed requirements that are involved in
ensuring and supporting IoT and Smart City deployment where several stumbling
blocks that prevent successful and emerging IoT research are highlighted. The focus
is on the creation of a holistic and integrated environment that addresses urban
real-world challenges. In addressing these architectural requirements, the
SmartSantander facility considers the following key points:

o Experimentation realism: evaluating real-world IoT dissemination as it occurs,
and not in a simulated environment, to accelerate market-ready IoT solutions in
a Smart City urban context

e Scale: ensuring sufficient scalability in line with real-world environments and
populations, with access to a multitude of sensor nodes for experimentation
purposes

o Heterogeneity: supporting the multiplicity of IoT with reference to service
platforms, applicability, interoperability of various sensor, network and
communications technologies and modalities
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o Mobility: leveraging the pervasive and ubiquitous nature of IoT devices, of
which device interaction and exchange occurs via both mobile and fixed nodes.
Furthermore, the collection of data and information through participatory
citizen engagement or crowd-sensing, such as tracking people’s movements via a
smartphone or mobile sensors tracking public vehicles.

e End-user engagement and support: This involves the deployment of an IoT
infrastructure which, at its core, acts as a means of assessing and developing
IoT-based Smart City services, providing service accessibility to citizens to
further assess user- adoption and the performance, and social benefit, of IoT-
based Smart City services.

e Reliability: Ensuring and providing a robust infrastructure in order to ensure
service provision (Sanchez et. al, 2014:219-220).

The SmartSantander facility presents both a broad IoT testbed environment, as well
as a large-scale IoT architectural design solution and a platform for IoT implementation
within a Smart City context. It also seeks to evaluate real-world IoT dissemination
as it occurs by assessing user-adoption, performance and the social benefit of IoT-
based Smart City services. This is done by leveraging IoT technologies and collecting
data through participatory sensing in order to provide or develop Smart City services.
The following SmartSantander-use cases stimulate such deployment with its associated
scenarios (Sanchez et. al, 2014:222-224):

e Environmental monitoring: i.e., employing IoT technologies to monitor and
measure large urban environments by deploying various sensors which serve as
environmental indicators constantly tracking pollution levels, noise levels and
similar aspects of the environment.

o Public parking management and motorist instruction: i.e., the deployment of
Smart City traffic management services, using asphalt-embedded wireless
sensor networks (a) to track and disseminate parking occupancy to users via a
subscription-based mobile application, and (b) to provide city officials with an
analysis of the city’s parking services requirements.

e Accurate irrigation of public gardens and parks: i.e., the establishment of an
automated irrigation system using wireless sensor networks (WSN) to monitor
in real-time a host of plant variables, such as humidity, soil quality, moisture and
other factors in order to ensure optimal agricultural management.

o Augmented Reality (AR): The augmented reality-use case involves tagging points
of interest (POI) in the city using near-field communication tags (NFC). These
POIs include tourist sites, museums, galleries, public venues, etc., providing
context specific information deemed useful to users, such as making them aware
of trading opportunities, site information or visitor movement. POIs may be
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further exploited by using NFC technologies in conjunction with captured data
or information to further transparency between citizen feedback and city services.

o Participatory sensing: i.e., leveraging mobile phone technology and its sensors,
such as GPS, to aggregate environmental variables directly into the
SmartSantander facility, which means that individuals may become both
producers and consumers of such tracked environmental data or report certain
city instances as part of a subscription service model.

The concept of a SmartSantander facility illustrates the important role that Smart
City implementation and deployment can play in addressing modern urbanisation
issues and possible negative impacts on citizens’ overall quality of life (QoL). The use
of ToT technologies shows how Smart City development may assist, and ultimately
drive the transformation of the current urban landscape in order to meet the needs of
an increasing urban population and facilitate an urban paradigm shift towards more
inclusive and sustainable city development. In another Spanish example, Barcelona’s
Smart City domains, aim at encouraging (1) active citizenry, (2) access to
technology, (3) wireless Internet connectivity, (4) economic and sustainable
development, and (5) mobility. This includes open access data and WiFi services,
smart parking, smart waste management, smart lighting, smart mobility and smart
water management. As an example, it is estimated that Barcelona’s smart water
management system saves the city an approximate $58 million annually (Madakam
and Ramachandran, 2015:8).

8.4 Methodology and Data Collection

The sourcing of relevant literature followed a collection and sorting protocol. It
involved the tabulation and categorisation of articles according to their subject and
topic relevance. This process of categorisation involved creating a spreadsheet and a
rating system from 1-5. Articles were scrutinised for subject relevance by reading
article abstracts and conclusions. Articles in categories 4-5 were categorised as
having the most subject and topic relevance in relation to my research focus. Articles
in category 3 were also deemed relevant for their technical and contextual relevance
in relation to my research focus. Articles in categories 1-2 were scrutinised and
deemed as not bearing relevance to my research focus. In total my search criteria
yielded 17 500 results across the 5 categories. From the initial 17500 articles, 17 312
were removed due to its content having no relevance in relation to my research topic.
This left a total number of 188 articles which were further analysed for their
applicability towards understanding Smart ‘cities as an engagement practice. A
second filter was applied to the now 188 articles, resulting in a further reduction of
61 articles, all of which were in categories 1-2 and bearing no relevance towards
understanding Smart Cities and engagement. This left a total number of 127 articles
across categories 3-5. A third filter was applied to these 127 articles and resulted in
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another exclusion of 43 articles because of the unavailability of fulltext articles. This
resulted in 84 articles which formed the basis for my literature analysis and coding.
The SLR started with a content analysis of Smart City approaches as found in
literature. Secondly, it realigned the CoCT Digital City Strategy principles and
concepts in accordance with the current academic debate. My review was based on
the assumption that the Smart City concept is a growing and important academic
concern which, as yet, lacks a sufficient number of models for understanding Smart
City implementation and its approach in order to unlock public and stakeholder
value. Part of my objective was to seek better ways to establish and activate
collaborative practices between governance and citizens and to realise Smart City
value and services by placing emphasis on a city’s human capital (Mellouli et.al,
2014:1; Rodriguez-Bolivar, 2015:126; Schaffers et al, 2012:57; Gutierrez et al, 2016:4).
Sources of information for the SLR came from database searches, reference searches
and article abstracts, including IEEE Explore, ProQuest, ACM Digital, EbscoHost
and Google Scholar. This method provided an overlap across these various academic
databases and yielded a larger number of search results based on keyword entries. It
also affirmed my SRL inclusion criteria for peer reviewed and most relevant and
up-to-date Smart City-based literature written in English and published between
2015 and 2020. As part of the SLR content-analysis phase, and based on key word
entries, an initial 127 studies were identified of which 84 documents were analysed
and coded using Atlas Ti. Database search entries included the following keywords:
smart communities, smart cities, Internet of Things (IoT), participatory sensing,
smart environments, cyber physical systems (CPS), IoT communications and
technologies. Figure 10, p.56 summarises the inclusion and exclusion results of the
SLR content-analysis process which was utilised to identify and demarcate more
clearly the existing and contested, or influential, themes or constructs regarding
Smart City implementation as an engagement practice, specifically in relation to
implementation frameworks and their mechanisms.  An additional 45 studies
identified via reference searches, and not coded in Atlas Ti to avoid coding
redundancies, further supplemented the SLR. The reviewed documents evaluate the
Smart City concept as a viable and worthy instrument for achieving city objectives,
as well as for calling for better understanding around Smart City implementation
and its vision of supporting governance and citizens. In essence, it highlighted the
need for better collaboration between governance and citizenry within a Smart City
context. The collected data from the shortlisted 84 documents were imported,
qualitatively analysed and coded in Atlas Ti by reading and re-reading text, using a
combination of both predetermined codes and the development of new code lists.
This resulted in a preliminary code book containing 467 codes, broadly defining the
much-contested areas in this field of study. These initial 467 codes were subsequently
re-read, analysed and developed into 76 code groups each with its own sub-groups
(Figures 11 and 12, pp 57 and 58). This provided a clear representation of the terms
used as part of the Smart City academic debate and its leading authors. The
identified codes, groups and subgroups formed the basis and rationale of my
systematic literature review. Figure 13 (p. 59): Key constructs in literature towards
understanding Smart City implementation as an engagement show the main themes
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Figure 7: Inclusion and exclusion (Author’s construct, 2020)

found in academic literature. These themes were further developed and interpreted
alongside the current CoCT Digital City Strategy objectives as illustrated in Figure
20 (p. 106). This provided a means of conceptually comparing the current CoCT
Digital City Strategy with the existing academic debate, as well as clearly
illustrating where current literature breaks down, both of which informed the
formulation of my research questions.
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Figure 8: SLR content code group (Author’s construct, 2020)
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Figure 10: Key constructs in literature towards understanding Smart Cities
implementation as an engagement (Author construct, 2020)
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9 Literature regarding citizen engagement in Smart
Cities

9.1 Citizen Participation as Engagement

A common criticism regarding the concept of a Smart City and its forms of
implementation often relates to its overly technocratic focus. There is often a lack of
focus on how participation is garnered and the degree of citizen participation in
relation to planning and deployment of smart initiatives. Additionally, the notion of
‘citizen-centricity’, as rooted in the establishment of smart initiatives, often amounts
to, as Cardullo and Kitchin point out, “civic paternalism” where consumption as a
market-driven objective takes precedence over civil and collective rights (Cardullo
and Kitchin, 2019:1). The inclusion of public participation in urban planning and
design supports the ideal of good urban governance. Secondly, it provides alternative
and better forms of urban governance by allowing citizenry and other stakeholders
(private and public) to collaboratively be part of the design and planning of urban
spaces. Thirdly, it supports the idea of sustainable urban development by attempting
to acknowledge the social aspects of urban renewal and its associated stakeholders
(Joss, 2014:35). As such, there is a need for cities and stakeholders to find new ways
of improving citizen participation, where participation and levels of engagement
prioritise the degrees of inclusion, degrees of participation and the degree of citizen
empowerment. This is important and relates to rethinking the notion of smart
citizenry, one that shifts citizenship from a passive consumer-oriented perspective to
an active citizenry which is both a consumer and producer of smart initiatives
(Cardullo and Kitchin, 2019:1). Moreover, as Cardullo and Kitchin point out, the
notion of engagement within these market-driven solutions often adopts a strategy of
citizen engagement that is top- down and thus does not include any real
participation from the citizenry. Instead, such participation amounts to “algorithmic
governance” that further promotes “neoliberal logics of urban management” (Datta,
2015; Cardullo and Kitchin, 2019:2). This means that Smart City solutions are often
market-driven and do not include or consider the context of citizenry (Shelton, Zook
and Wiig, (2015). The measurement of citizen engagement also requires a means of
analysing the extent to which smart initiatives reinforce or mitigate forms of
neoliberal urban governance and the criticism of Smart Cities’ technocratic nature
(Cardullo and Kitchin, 2019:2). Authors have argued that examples of companies’
endeavour to be more citizen-centric often do mnot translate into better
governmentality as their efforts still perpetuate market-driven solutions. Therefore,
what is not considered in these attempts is the “model of citizenship” in terms of
technology usage or the role of citizenry in the Smart City and its objectives (Hill,
2013; Kitchin, 2015; Sartori, 2015; Cardullo and Kitchin, 2019). On the role of
citizen participation, Arnstein’s seminal work, Ladder of Citizen Participation,
provides a scaffolded approach to activating citizen participation which reflects on
the issues of the role of citizenry, their level of involvement and political context. In
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Arnstein’s conceptual ladder eight steps are provided that correspond to “the extent
of citizens’ power in determining the end product” (Arnstein, 1969:217). On the
bottom rung of the ladder she positions “non-participation” where citizens are
perceived as passive and needing to be informed and manipulated. The second rung
defines “tokenism”: perceiving citizen participation as bearing a limited degree of
autonomy. Here citizens are “informed”, “consulted” and “placated” but play a
limited role in directing the progress. The top rung of Arnstein ladder, “Citizen
Power”, allocates participation to citizens as a partnership in which they have
“citizen control”, “delegated power” and “partnership” in the launching or
management of initiatives.  Arnstein’s ladder of participation focuses on the
uncoupling of power where citizen participation takes on a significant role in directing
social reform. Distributed power in the form of greater civil autonomy, delegated
power and participation (partnerships) is, therefore, viewed as necessary and results
in complimentary dichotomies that can work together in order to create an equitable
reflection on society (Arnstein, 1967:217; Cardullo and Kitchin, 2019:4;). The model,
however, does bear criticism. In order to provide a more ‘improved’ model, authors
Cardullo and Kitchin (2019:5) offer a reframing of Arnstein ladder so that the “type,
role, function, political discourse, and modality of citizen participation” is
considered. Cardullo and Kitchin continue their deliberation on ‘scaffolding’ and
suggest that, apart from the modalities of participation, careful consideration ought
to be given to the levels of participation within a Smart City - especially as it relates
to the context of the city and its people. Building on Arnstein’s ladder of citizen
participation, the authors provide four levels of citizen participation. These are (1)
non-participation, (2) consumerism, (3) tokenism, and (4) citizen power.

9.2 Non-participation

Non-participation typically centres on the deployment of initiatives or services that
require little to no citizen input, their purpose being driven by a need to either
increase efficiencies or direct certain behaviour-change initiatives. These relate to
“algorithmically-mediated service(s)”, such as directing the flow of traffic or using
automated and adaptive traffic control systems. In such an instance, citizenry
become data producers (or generated data points) that are mediated towards an
end-goal. Such forms of participation are often very techno-focused with little or no
consultation with citizens in directing or influencing such initiatives (Cardullo and
Kitchin, 2019:6).

9.3 Consumerism

Consumerism, as a form of citizen participation in a Smart City space, highlights the
need for governments and stakeholders to perceive citizens as prosumers, being both
consumers and producers of data and services. In a digitally driven age, this involves
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the accumulation of data and data points that are harnessed through various mobile
and computer applications to derive or provide services to users. This includes
service types that leverage IoT and other digital technologies which often restrict
citizens’ involvement and perceive them usually only as users of the service. This
type of participation tends to be techno-focused as well, typically leveraging broad
IoT implementation to improve product lifecycles, commercial enterprises, generation
of new markets and profitable enterprises, attracting investments and stimulating
innovation in various sectors. Uber, for example, revolutionised the taxi service
industry by using a technology platform to connect users with driver-partners.
Launched in 2012 and operational in more than 700 cities, Uber is an example of a
taxi service combined with smartphone technology and crowd-sensing to create an
on-demand, safer and more convenient personal transportation service.

9.4 Tokenism

Tokenism covers the level of citizen engagement towards understanding and
informing the needs of citizenry. It involves establishing ways of informing citizens
around issues of open data access, usage and how cities function. It, therefore, hints
at the redistribution of power and the sharing and exchange of data in order to
influence and direct decision-making, as well as increasing transparency and
government liability. Crowd-sourcing initiatives are an example of this. It, therefore,
calls for consultation and placation which invites citizens to provide feedback and
present suggestions on smart initiatives (Cardullo and Kitchin, 2019:8). However,
Arnstein (1969:217) notes that, in relation to tokenism, “there is no follow through,
no ‘muscle’; hence no assurance of changing the status quo”. What should also be
considered with regard to tokenism is that these initiatives, being technologically
driven, often rely on the technologically savvy and thus run the risk of excluding a
certain sector of the citizenry. Cadullo and Kitchin also warn against the risk that
such smart technologies and the use of crowd-sourcing technologies “might deepen
structural barriers to socio-political participation related to education, class, gender,
age and ethnicity” (Cardullo and Kitchin, 2019:8).

9.5 Citizen Power

Citizen power calls for citizen participation that enjoys increased decision-making
opportunities and autonomy in directing initiatives. Cardullo and Kitchin’s scaffold
includes the notion of “partnerships” which involves the sharing of responsibility in
the planning and driving of projects, and in which citizens possess “delegated power”
by having a majority-say and a shared power position in initiatives. It also calls for
“citizen control” where citizens are active members of and contributors to the
managerial and policy aspects of projects and organisations. The idea of co-creation
can play a significant role in establishing collective “citizen control” in this regard as
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it actively leverages citizenry as a central driver of such a services (Cardullo and
Kitchin, 2019:9). Cardullo and Kitchin’s “scaffold of smart citizen participation”
provides several ways of framing participation in a Smart City context. Their model
highlights who needs to be considered, and to what degree or form should
participation occur towards ensuring citizen-centricity. Their model also advocates a
type of citizen-centrality which moves away from a technologically driven Smart City
that potentially reinforces neoliberal urbanisation, devoid of the wishes and needs of
its citizenry.

9.6 Object-orientated sociality and Citizen Participation

Other drivers of citizen participation centre around the use of digital social tools that
enable public engagement, where these digital communication objects are employed
for their capacity to facilitate social conduct. As such, these tools often serve a
mediating role. For example, in the application and deployment of IoT these objects
and their connective affordances are aimed at transforming their “object-centred
sociality” into community or human value (Niederer and Priester, 2016:137). This
notion of object-centred sociality highlights the use and mobilisation of shared social
norms towards engendering public or community engagement. These digital tools
and their capacity to function as shared social objects could, therefore, aid in both
identifying networks and their organisational conditions, as well as the
“socio-material conditions” of communities or neighbourhoods (Niederer and
Priester, 2016:137). This is useful in that it perceives “city-making” as driven by a
“participatory society” that both understands and is able to apply the tools of
participation. In reflecting on how citizens and objects are to be positioned in such a
participatory society, the authors Niederer and Priester (2016) provide a definition
with regard to the meaning of such participation: In essence the “object-centred
sociality” of objects, devices and their environments focus on the degree to which
these objects able to deliver or provide “instances of participation” (2016:139).
Niederer and Priester (2016:139) provide a number of observations regarding the
types of objects that are conducive to generating “instances of participation” towards
improving community collaboration, process optimisation and information flow.
They note social media and community websites as powerful tools, able to index and
observe communities and their development over time, as well as how these websites
and social media platforms serve “participatory objects” and become part of a
“bottom-up initiative”, i.e initiated by citizens (Niederer and Priester, 2016:139). In
reviewing 40 websites as “participatory objects” in Amsterdam, Niederer and
Priester (2016) list three categories of bottom-up initiatives in which websites are
used to create participation. These categories are (1) community websites with a
local focus on issues of citizens’, (2) community websites that have a local focus but
which centre their attention on their neighbourhood and (3) websites that are not
linked to any specific neighbourhood but share common interests and potential for
collaborations.  The authors also point out that amongst these categories of
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engagement the most prominent types of participation are (1) helping and asking for
help, (2) informing, and (3) connecting neighbours. Additionally, target audiences of
these types of participation include, “neighbours, neighbourhood initiatives,
members, governments, entrepreneurs, civilians and social organisations” (Niederer
and Priester, 2016:151).

9.7 Citizen Participation and Relational Context

Participation and engagement in a Smart City should be understood through what
Guma and Monstadt term “relation context”, namely the idea that, in understanding
a city, one must acknowledge the embedded context of said city in relation to its
people, realities (as shaped by citizenry), and its artefacts. Importantly, this
observation highlights the need for perceiving digital technologies as enabling in as
much as their application and deployment considers the situated context in which
they operate or attempt to develop (Guma and Monstadt, 2021:362). The concept of
‘relation context’ refers to Smart City development through the contextual shaping
and remodelling of digital technologies according to urban topographies. It perceives
the role of digital technologies as being responsive to a shifting and ever-changing
landscape, in which the roles of these ubiquitous, smart technologies function
differently across city context. According to Guma and Monstadt (2021:365), the
focus of such participation involves uncovering the “social embeddedness,
relationality and urban co-construction” as tied to the digital integration of smart
and digital technologies towards making cities, their people and infrastructure more
efficient. = The authors’ approach also acknowledges the fragmented nature of
city-making, i.e where city planning is not scientific but where ordinary realities need
to be considered, together with technological positioning of city development.
Participation, therefore, centres around the interchange and context of people, urban
spaces and digital technologies. The authors, taking Nairobi as an example, provide
a number of modalities that illustrate the use of ICT-driven initiatives within a
relation context. In their analysis of Nairobi’s digital infrastructures, they provide
the following examples: (1) mobile money transfer, (2) mobile app payments, (3)
digital metering projects, (4) mobile- based apps, (5) tech hubs, and (6) global
technology. Mobile money transfers are an example in which the use of smart
technologies is applied to solve context-specific problems. M-pesa, for example,
allows citizens to send and receive money via a mobile phone. The use of targeted
payment or mobile app payments is another example, such as eJijiPay which is an
application that facilitates payment collection across a number of bills or payments.
It leverages local mobile usage and coverage to establish context appropriate services
and solutions. As noted by Guma and Monstadt, “eJijiPay has facilitated the
collection of over KES 28 billion in revenue through the platform” (2021:376). The
use of digital metering systems is another example which also relies on the use of
mobile technologies in order to deliver services to citizens.  Other forms of
participation include the use of tech hubs towards facilitating collaborative

Page 58 of 244



Chapter 2 Towards a framework for evaluating Smart City implementation

innovation and entrepreneurship. Moreover, these hubs also support technological
incubation and software development through the lens of collaboration with a local
innovation focus. Partnering with global corporations is another example of
informing local practices from a global perspective by sharing ideas and knowledge
around topics of smartness and best practices.

9.8 Citizen participation and public Equity

The inclusion of active citizen participation in a Smart City contributes to the
development of equitable urban transformation as this leads to the uncovering of
associated socio-ecological, economic and technical requirements of urban
transformation and its people. As a concept, this type of Smart City has to establish
and support sustainable models of urban growth whilst contending with the inherent
and complex economic and power relations within a city. In essence the paradigm of
the Smart City socially mediates city infrastructure, ICT and digital technologies,
citizenry and the structure of political and economic urbanisation. This, according to
March and Ribera-Fumaz, can generate contradictions with the Smart City paradigm
itself in that smart solutions can become sanitised and market-driven under the guise
of ‘services’, and resultant technologies may be sustainable in terms of generating
private equity and not necessarily public equity (March and Ribera-Fumaz,
2016:824). Participation, therefore, in a Smart City must take care not to validate
urban and sustainable advance as utility in support of capitalist and private equity.
It is important to avoid “Smart Cities become[ing] an empty hollow signifier.

built in the image of capital and of the political elites” (March and Ribera-Fumaz,
2016:826). Moreover, participation should address basic services geared towards
improving the quality of life of citizens. These services should not be duplicated
across all sectors of a city but shaped and deployed according to and in response to
different communities and contexts, whilst remaining socially equitable (March and
Ribera-Fumaz, 2016:826). This links with the need to develop a smart citizenship
that performs beyond the space of digital and technological integration or territory
and includes a state-orchestrated strategy to transform how citizens interact with
smart initiatives. In this regard, Datta calls for the emergence of the ”chatur
citizen”, which she labels as “a new postcolonial smart citizen who speaks both from
within and beyond the structures of digital governance and smart-mentality.” Datta’s
“chatur citizen”, therefore, operates within a dual space, remaining embedded within
his or her social, historical and economic context. Such duality serves as agency in
that, in its subversive form, it acknowledges the power structures of governance
whilst through self-governance and active citizenry seeks to improve and replicate
structures of governance (Datta, 2018:416). Datta elaborates by stating that “the
emergence of a vernacular smart citizen shows that citizenship and subject-hood are
not binary categories, rather they are entangled and complicated through the digital
turn in postcolonial urbanism” (Datta, 2018:417). This dual nature of citizenship
within the construction of the Smart City also brings about, as Willis points out,
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additional considerations with regard to who participates and to whose benefit.
However, while calling for smart urbanism which celebrates a people-centred agency
she also cautions against the potential of Smart Cities and their initiatives of
reinforcing “patterns of exclusion” and marginalising communities through efforts of
(1)“optimisation, automation and privatisation of urban services”, and (2) the
“expulsion [of] those operating in the informal urban economy” (Willis, 2019:4-).
Citizen participation, therefore, in this regard extends to political participation and
the right to accessing and influencing the delivery of civil liberties (Willis, 2019:5).
Furthermore, the concept of citizen participation must involve a reframing of the
“urban informality” as a “mode of production” in order to activate the idea of
smartness towards public equity (Willis, 2019:13; Cardullo and Kitchin, 2019).
Additionally, in reflecting on the Smart City as a data-driven and technocratic
governance approach, using citizen and public data in order to track, monitor and
inform processes and improve urban governance, authors Shelton, Zook and Wiig
caution against the application of data as a “depoliticising device obscuring how data
are conceived, collected and legitimised for wuse in wurban politics and
policymaking”(2015:22). Using ‘“Digital On-Ramps” as an example (a Smart City
initiative challenge driven by IBM in 2011), they point out that digital inclusion
initiatives, which sought to promote, train and empower marginalised communities
for a 21st century digital landscape failed because its focus was solely on digital
literacy and did not factor in the “socio-spatial inequalities” (2015:21).

9.9 C(Citizen participation and Data

As Wilson (2011:857) notes, the role of data in modern societies has come to
represent the means by which to understand the sum of its urban landscape. As a
tool, data serve to organise society by digital means, such as tracking the interplay
between society and technology by managing resources, increasing automation,
surveillance and the application of data towards economic competitiveness. In this
sense, data promise to serve as a means of capturing the urban fabric in terms of
formal and informal knowledge processes that can be applied by cities and their
public. This requires the activation and application of data as a tool for citizen
participation (Wilson, 2011:858), and thus he calls for consideration of what is
termed “mattering” — the notion of perceiving data as descending from (social)
practices where these practices are inventive, generative and varied in terms of their
urban-political structure. In this sense data also serve to legitimise citizens’ lived
experience by means of geocoding and technological interpretation of space and place
(Wilson, 2011). Activating participation in this regard requires the mapping of
multiple interactions in the urban space, where these objects of interaction are
“enrolled in the creation of urban space”, focusing on the interconnectedness of
objects (Wilson, 2011:859). As a form of urban governance through data use entails
perceiving citizens as tracked data within a connected city system or the
“transduction of space”. The transduction of space through data entails the tracking
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of “processes. . . at the intersection of diverse realities”, requiring an integration of
practices, people, objects, places, etc. (Wilson, 2011:862). Data use as a form of
citizen-participation should focus on the objectification of citizens’ lived experiences
as “participatory mapping processes” that are indexed and legitimised via data
coding to facilitate urban visioning (MacKenzie, 2022:18). However, this should not
be done at the risk of under-representing embedded community context and
interests. As Wilson (2011:868) states, “[i]t is the materialisation and the significance
of data that animates. . . urban practices for those who are close to the experience.”
Concerning the use of data, authors Caprotti, Cowley, Datta, Cast’an Broto, Gao,
Georgeson, Herrick, Odendaal and Joss (2017) voice important considerations, such
as the need to disaggregate data. This relates to the mobilisation of data and their
potential value as they provide insight, elucidating the context and needs of citizens.
In addition to this it requires the use of more contextually relevant measurement
approaches that integrate citizen-generated data and transactional data to provide
accurate data applicable in a useful manner. Disaggregating data also helps to
uncover the causality of data exchange and usage in relation to their generation and
application, which ideally should contribute to the creation of “smart citizen[s]” as
“active agents of urban transformation” (Caprotti et al., 2017:372-5). As Vanolo
notes, “there are a number of ways of becoming smart citizens”, stressing the
importance of finding meaningful ways of imagining a symbiotic relationship between
citizens and urban technologies that would empower the former (Vanolo, 2016:35).

9.10 Participation and Sustainability

The idea of sustainable urban development importantly focuses on the activation of
meaningful public and citizen engagement centred around addressing public interest.
Participation towards sustainability, therefore, includes the reconciliation of
contextual nuances of place and space across the urban domains of economics, social
factors and environment. It requires a type of urban governance that draws on
multiple perspectives and levels of expertise to ascertain what is required, develop
and implement solutions and track progress. From a theoretical perspective, as well
as from a governance standpoint, participation can be categorised as relating to
design, policy and public consultation: participation connected to design/policy
typically integrates formal urban processes, whereas participation linked to the
public discourse is typically informal and unspecified (Joss, 2014:40). From a
practical standpoint, Joss (2014:40-50) provides the following examples of how
participatory governance may function as part of sustainable urban design: (1)
collaborative design, (2) participatory decision-making, (3) public discourse, (4)
participatory design challenges, (5) methodological design, (6) policy integration, and
(7) public resonance.
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9.10.1 Collaborative Design

Collaborative design, as a form of participation, usually involves the participation of
experts and professionals, this engagement being driven by professionals who wish to
include stakeholder consultation, and where stakeholders may include the public,
businesses and communities, etc. Participation in this sense involves ascertaining
stakeholder attitudes and desires in order to provide a platform for discussing urban
issues, as well as facilitating engagement between communities and professionals.
Participation, therefore, serves as a collaborative process that needs to be dynamic
and adaptive in order to capture the contextual nuances of the urban environment

(Joss, 2014:42)

9.10.2 Participatory Decision-Making

Participatory decision-making functions as a form of public engagement to obtain
input via consultation with citizens concerning policy and implementation procedures.
It, therefore, includes making information available in order to allow feedback from
the public. Such consultation and co-developmental processes can occur in the early
stages of policy development - or at a later stage - in order to support transparency in
decision-making and facilitate the formulation of better policies, informed by public
viewpoint. Criticisms with regard to this approach revolve around a usually limited
number of consultations with the public, and thus a more superficial engagement with
public opinion, making it not necessarily representative of the actual urban landscape
(Joss, 2014:42).

9.10.3 Public Discourse

Public discourse functions as citizen participation in order to “stimulate, inform and
support public debate about urban sustainability” (Joss, 2014:43). It, therefore,
positions sustainable urban development as a social and public matter that concerns
all city stakeholders and in which particular emphasis is placed on garnering public
opinion and participation in order to drive projects. Forms of participation in this
regard may be less formal and involve events, such as public lectures, exhibitions,
campaigns, festivals and other occasions that increase public engagement (Joss,
2014:44).

9.10.4 Participatory Design Challenges

The use of participatory design challenges to generate public engagement must be met
with careful consideration around context and the arrangement of participation related
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to public opinion, policy and planning. These participatory design challenges are often
time-sensitive in terms of public deliberation, with public opinion seldom having an
effect on the design or implementation of projects. This, as Joss points out, “creates
potential power asymmetries and the risk of skewed processes” (Joss, 2014:46). To
guard against such inequitable power dynamics, the following methods are provided
as considerations for such participatory processes (Joss, 2014:46-47):

e Selection of participants: This should include stakeholders who are directly
affected by the issue discussed. Selection of stakeholders should be randomised
and representative of the urban socio-demographic (Joss, 2014:46).

e Use of expertise: Different experts and their input should be included and used
as part of the process of deliberation (Joss, 2014:46).

e Choice of issue: The distillation of potential issues for discussion is important
so as to allow for broad public participation and choice towards prioritising
planning, policy and discourse (Joss, 2014:47).

o Nature of deliberation: The intention and reason for the deliberation and its
context should be made clear, i.e whether such participation aids in gaining
public consensus or negotiating urban governance processes (Joss, 2014:47).

e Process of facilitation: The process of facilitation should enable participants
“to exercise their role without, . . . being unduly steered into the process of
deliberation.” Here the purpose of the facilitator is to adopt the role of
representing participating individuals and not of the promoter or co-ordinator
(Joss, 2014:47).

e Form of output: This highlights the need to include recommendations, and a
process of validation by participants, as part of the outcome of a participatory
procedure aimed at informing policy and planning (Joss, 2014:47).

e Agreement on ground rules: This highlights the need to specify clear
participatory procedure guidelines from the start in order to agree on
objectives, promote fairness and facilitate joint decision-making amongst
co-ordinators and participants (Joss, 2014:47).

9.11 Policy integration

Participatory processes should also ensure relevance in terms of actual policy-making,
planning and how the outcomes of public deliberations inform decision-making and
outputs. It requires the integration of policy and planning and the context in which
they operate. Furthermore, such integration demands a balancing act policy and
planning in that “the point of intervention. . . needs to be considered carefully” (Joss,
2014:48). Such a point of intervention can thus occur as either “upstream”, i.e. at
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the start of discussions with multiple stakeholders to highlight problem areas, or as
“downstream”, i.e. when participation occurs in a focused manner in order to solidify
public support and establish a process of policy implementation (Joss, 2014:48).

9.12 Public resonance

Paramount to procedures of structured citizen participation as a way to inform
governance processes is the need to make such procedures of deliberation “resonate”
with wider socio-cultural and political contexts in order to capture actual political
discourse as it occurs through consultation, bargaining, lobbying and public
disagreement. What is highlighted with the idea of “resonance” is the need to
consider “structured participation” as separate from wider public engagement which,
although very useful in gaining public opinion, may not account for political interest
(Joss, 2014:49).

9.13 The Periphéria project (Human orientated Smart City
approach)

In 2010, the European Union launched The Peripheria project. As an innovation
project amongst 5 European Smart Cities across 5 arenas, it entailed using the IoT
network and sensor technologies to adopt a citizen-centric and co-created approach
as a means of driving service discovery and the production of smart urban services.
The result would be the constitution of an innovation network that would be both
based on and responsive to citizens’ needs. According to Paskaleva, Cooper, Linde,
Peterson and Gotz (2015:130), "...from an urban ecosystem perspective, a city street,
square, park, or a neighbourhood can be labelled as an ‘Arena’; seen through its past,
presence and future, and as a mixture of urban fabric, local communities, events and
activities.” Outcomes of the project assert the importance of stakeholder engagement
and suggest that effective co-production initiatives should include Communities of
Place, Communities of Interest and Communities of Practice. Additional outcomes of
the project posit that an understanding of when and with which stakeholders to engage
is crucial for effective co-production initiatives. As such, co-production within an urban
arena is seen as a constructed locality born out of many Smart City components in
order to initiate innovative co-produced urban services. Smart City components, as
occurring within these arenas, refer to:

)

e "Smart Neighbourhood: where media-based social interaction occurs.’
e ”"Smart Street: where new transportation behaviours develop.”

e ”"Smart Square: where civic decisions are taken.”
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e "Smart Museum and Park: where natural and cultural heritage feed learning.”

o ”Smart City Hall: where mobile e-government services are delivered.”(Paskaleva,
Cooper, Linde, Peterson and Gotz, 2011:131).

A constructed locality may further involve numerous shared methods of engagement
as a means to co-ordinate and translate between various communities. These boundary
objects - and the associated and linked societal, informational, relational needs and
expectations of a constructed social meaning of objects across groups or communities -
make the co-creation process more inclusive of all stakeholders (Rodr “1guez-Bol “1var,
2015:131; Fiore-Gartland and Neff, 2015:1470). Also to be considered is the notion
of ‘boundary spanners’, or the peripheral interconnections and interchange between
groups, people or communities, which implies the creation of an innovative space in an
attempt to uncover the complex interconnectedness of all stakeholders. This is termed
the ‘structural hole’ argument and suggests the flow of knowledge and information
between groups as social capital which leads to a variety of subsequent innovations
(Burt, 2001:298; Rodr “1guez- Bol “ivar, 2015:131).

9.14 The Organicity project (Collaborative and
Experimentation as a Service approach)

According to Arroub, Zahi, Sabir and Sadik (2016:2), a city can be defined as a
“System of Systems”. From a co-created ecosystem perspective, this definition
requires cities to develop unique strategic visions that permit the identification,
initiation and application of Smart City technologies pertaining to urban service
management and the complex interdependencies among stakeholders amid diverse
contexts (Arroub et al., 2016:2). In this regard, the co-created concept within a
Smart City is viewed as a strategic point of contact between various city actors and
data sources that are utilised in order to exploit and shape smart services
collaboratively. The need for a more inclusive citizen participation approach in
contemporary urban creation is pivotal, principally if we consider citizens as
prosumers within the digital urban environment, and must focus on the potential of
participatory systems to understand required city and stakeholder needs. The
Organicity project is an example of such a co-created digital platform where the
co-creation process is viewed as a way to utilise available local and community
members who understand the relevant socio-economic problem, thus providing
effective answers or insights (Guti’errez et al., 2016:4). Organicity, which is an
Experimentation as a Service (EaaS) framework, is based on a 3-tier architecture
consisting of (1) combined data sources (OC City Sites), (2) a platform layer
(Organicity Platform), and (3) an experimentation layer (Eaas API). These represent
an ecosystem that supports and substantiates co-created smart services. The
Organicity platform layer consists of and combines assets for experimentation across
other OC sites which, when combined with an asset-discovery API (application
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programming interface) component, allows users to discover and explore potential
services, informed by embedded and crowdsourced urban IoT device data. In
addition, by using an Experimentation Management framework, new services or
tools-identification apps can be run as monitored experiments, in conjunction with a
community management service, to validate services and incentives thereby
mobilising citizen participation. The Organicity experimentation layer includes all
services and implementation components necessary for promoting service deployment
through experimentation, by providing user-interfaces that support such co-creation
of services and experimentation in addition to the discovery of additional assets and
allied metadata. The EaaS framework encourages users to experiment with and
deploy their own customised urban services which could be a web-portal, smartphone
application, etc. (Guti errez, et al., 2016:7).

9.15 The process of Co-production

The process of co-production involves the creation of public value for local
communities by activating citizens as prosumers within the digital urban
environment, with citizen involvement paramount in defining such co-production and
value formation processes (Anthopoulos, 2017:285). Harnessing the transformational
impact of co-production processes within an urban landscape (involving the
redistribution of power relations between governance and citizens) requires a
redefinition of the roles of such co-production processes when considering citizens as
information suppliers. From a governance perspective, modes of co-production
should be ”oriented outwards, interested in disseminating new ideas and translating
them for wider understanding, while prepared to absorb new ideas from other
networks” (Healey, 2004:16). What is needed is to enable the strategic capacity of
co-production as a way of unlocking the dynamic interchange between citizens and
government towards engendering creativity that supports innovation. Castelnovo
ascribes such a redefinition of the co-production process to the associated role of
service planning and deployment responsibility which is either (1) driven by civil
servants, (2) or a combination of citizens and civil servants, or (3) is driven by
citizens/communities. Here, Configurations 1 and 3 represent traditional,
non-co-produced services, Paths 1 to 5 represent full co-production, and Path 9
represents a redefinition of service design and deployment, with citizens controlling
such design and government taking on the role of co-ordinator of such service
delivery (Castelnovo, 2015:4; Anthopoulos, 2017:285). In addition, Linders
(2012:447) provides the variables that define the range of co-production. Linders also
provides the ICT-aided co-production types ranging from ”citizen to government”
and ”"government to citizen” to "citizen to citizen” as they relate to areas of (1)
service design, (2) service delivery and execution, and (3) service monitoring.
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10 Evaluating citizen participation

The adoption of a co-created Smart City engagement process is an emerging
opportunity for cities to grow by using a participatory system as a way of unlocking
community potential and perceive the associated challenges of an urban ecosystem
(Gutierrez, et al.,, 2016:4). However, in addition to the above mentioned
co-production types, variables and processes for optimally unlocking such potential,
authors Simonofski, Asensio, De Smedt and Snoeck offer a “citizen participation
evaluation framework” to compare and assess Smart Cities strategies and enable
citizen participation. The model which also serves as a governance instrument where
the evaluation criteria may be adopted as set implementation guidelines or as part of
a community centred Smart City strategy. The following section provides a brief
outline of the evaluation framework (Simonofski et al., 2017:3). The development of
their framework was specifically guided by the notion of Smart City design being
influenced and directed by citizens and end-users. The framework calls for activating
the transformational impact of broader citizenry through democratic co-creating
processes. These processes would establish smart services by proactively leveraging
ICT and city infrastructure. The framework also serves as an evaluative tool to
determine the degree of citizen participation in Smart Cities as assessed according to
the following perspectives: (1) citizens as democratic participants, (2) citizens as
co-creators, and (3) citizens as ICT users. As a citizen-driven and focused approach
their framework bears practical and theoretical relevance in many contexts, including
the global South and South Africa (Simonofski et al., 2017).

10.1 Citizens as Democratic Participants

It is argued that, by perceiving urban dwellers as active, democratic Smart City
participants, they are provided with a means of influencing decision-making processes
and directing strategic policy. This has numerous benefits, such as initiatives bearing
better public relevance, improved understanding of citizen needs through social
input, and enhanced use of resources through awareness of the local social context
(Simonofski et al., 2017:229).

Citizen selection A considered selection process is required to ensure that
participants are adequately representative of a population or community. This is
shown in Simonofski et.als’ model under Criterion 1 “Representative group of
citizens”(Simonofski et al., 2017:229). This mitigates an over-representation of a
particular population sector. The second criterion, “Support for group process”,
safeguards against undemocratic participation by either incentivising individuals for
their participation or narrowing the ICT digital divide to ensure citizens have access
to such participatory processes.  Criterion 3,“Competent and unbiased group
facilitators”, makes sure that all participatory tasks are dealt with in an objective
and unbiased manner, facilitated by skilled and socially or contextually embedded
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coordinators (Simonofski et al., 2017:230).

Agreement on the goals of the smart city strategy The evaluation of democratic
Smart City citizen participation also requires involved citizens to recognise and agree
to pre-determined participatory goals or initiatives. To this end, “Evidence that
citizens helped define goals and objectives” (Simonofski et al., 2017:230) examines
the degree of citizen engagement and contribution towards defining these goals. The
section “Citizen-oriented goals and objectives” conversely investigates whether these
Smart City goals are citizen-centric, so that participatory goals and objectives are
democratically constructed and refined (Simonofski et al., 2017:230).

Correlation between participation activities and achievement of goals To ensure
instrumental participation, where collective community participation and knowledge
are used to achieve a defined end-goal, requires that the participatory approach is
transparent and validated so that all participating actors or stakeholders understand
the attached decision-making process; hence the criterion “Formalization and
transparency of the course of action”(Simonofski et al., 2017:231). Next is the
criterion of “Evidence of interaction between citizens and other actors” which
ascertains whether Smart City stakeholders and decision-making processes have
involved community consultation and inclusion as part of a wider city strategy.
Lastly, the measure “Evidence of the influence of citizens’ input in priority setting of
the projects” is present to ensure that the Smart City strategy and initiatives are
evidenced by and according to active citizen participation, need and their input
(Simonofski et al., 2017:231).

10.2 Citizens as Co-Creators

Co-creation of an urban space requires active participation from citizens as part of
the service or production process, enabling a more enhanced interaction between
industry, government, society and university (Quadruple Helix Model) where such
interactions and co-created processes stimulate new innovations or services. The
following sections outlines how such co-creation of public service processes through
active citizen engagement pertain to the Smart City context (Simonofski et al.,
2017:3).

Direct interaction This involves the establishment of Smart City methods that
gather and organise public opinion on a range of issues, such as quality of service,
user feedback, service standards, etc. Thus the criterion “General techniques
applied” reflects a citizen-centric viewpoint by ensuring that Smart City methods are
geared to gathering citizen input, e.g. accessing crowd-sourcing models. “Type of
required engineering method applied” identifies the necessary engineering needs for
developing smart services by seeking public consultation and involvement
(Simonofski et al., 2017:231).
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Living Lab The Living Lab methodology defines a co-created, co-designed
innovation process in which people and communities are actively connected and
involved in defining and developing the type of smart initiatives, citizen needs and
expectations, as well as city design, at the initial stages. This renders the Living Lab
an ideal method in the public realm to increase civilian participation. The “Living
Lab strategy and planning” principle, therefore, ensures that the implementation of
the Living Lab methodology follows a citizen-centric strategy along with the criterion
“Citizen-oriented activities organized”. This ensures that the Living Lab approach
includes the objective of enhancing citizen engagement (Simonofski et al., 2017:231).

Online platforms Online platforms, such as social media, crowd-sensing platforms
and community networking sites, are not constrained in terms of locality or time,
making these online platforms ideal for gathering public opinion on city matters.
However, the analysis and accumulation of public opinion may require proprietary
software or custom-user interfaces that promote interaction between government and
its citizens. The criterion “Use of an existing or specifically designed online platform”
outlines the type of online platform required for such interaction, and the criterion
“Number of citizens that participate on the platform and impact on public life”
ensures that such a setting or platform, in fact, represent a real-life setting that can
be monitored along with its expected outcomes (Simonofski et al., 2017:232).

10.3 Citizens as Users

As mentioned in previous sections, ICT plays a major role in defining the Smart
City vision where broad ICT city integration may lead to new services. Nonetheless,
excessive ICT city rollout is insufficient in stimulating citizen participation towards
enabling innovative initiatives and services as part of a broader Smart City vision. The
following sections describe how ICT may stimulate such citizen participation practices
(Simonofski et al., 2017:232).

Infrastructure This refers to IoT cyber-enabled technologies that form part of a
constant interchange between various data streams, essentially allowing for the
establishment of an array of interdependent connected systems, or a collection of
connected devices, such as embedded sensors and actuators with which to monitor
and control an environment (Nahrstedt et al., 2016:2). The criterion “Ubiquitous
computing components” serves to list and link the associated pervasive and enabling
technologies that could be used to increase public participation. It is important that
these technologies and their development are adapted to serve citizens. For this
reason, the criterion “Innovative ICT-based projects” is included to ensure that
innovative Smart City applications actually support and motivate citizens towards
participatory engagement (Simonofski et al., 2017:232).

Open Data Open data are freely shared, public and generated data which, when
combined with data mining and analytics, can be accessed, examined and shaped by
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various public stakeholders. This promotes a more informed citizenry offering better
feedback, open governmental systems and ultimately better innovative services across
several domains, such as weather, traffic, tourism, etc. (Smart Cities Council, n.d.).
The criterion “Open data strategy” examines a city’s open data policy, taking into
account both availability of all data sets and the required data processing systems
needed to activate or transform publicly available open data in order to make them
functional and usable by citizens and thereby stimulate collaboration. The criterion
“Use of open data by citizens” represents the potential uses by citizens of published
open datasets (Simonofski et al., 2017:232).

10.4 Co-Decision with Citizens

Co-decision processes, as enabled through the Internet, ICT connectivity and
crowd-sourcing technologies, provide additional potential for citizens to connect
actively and participate in policy-making. The use of ICT and crowd-sourcing tools
facilitates the establishment of a participatory democracy and e-government by
allowing citizens to be actively engage in decision-making. Participatory governance,
e-democracy and e-governance refer to processes of activating citizens participation
and governmental performance through electronic or ICT means (Anthopoulos,
2017:287). 1In their approach, these technologies seek to access the decentralised
nature of collective intelligence in order to create a dynamic, distributed network of
benefactors and producers geared towards finding solutions or services. In this
regard, technologies, such as crowd-sourcing, are used as an ”open innovation
strategy” in the public domain in the hope of stimulating new ideas or in finding
solutions to social problems (Bruno, 2015:15). Bruno offers such a co-design and
crowd-sourcing process involving four steps, namely (1) open consultation, (2)
collection of inputs, (3) draft proposal and communication to the European
Parliament and Council, and (4) first reading in the European Parliament (Bruno,
2015:35). Author Anthopoulos expanded on Bruno’s co-decide process and included
a data-mining and analytics component to serve as the first step in gathering
decentralised public thought and as a means of assessing policy or contextual
priorities. Anthopoulos’ addition of data-mining and analytics aims at facilitating
methods of participatory democracy using smart infrastructure and services
(Anthopoulos, 2017:288). In Bruno’s model, “open consultation” deals with the
framing of a potential problem or issue and involves a process of consultation with
citizens to generate ideas and inputs. The second ”collection of inputs” phase draws
on the preceding step: garnered inputs and ideas are presented on a crowd-sourcing
platform in order to develop purposeful proposals. This co-generating process also
includes an evaluation phase (as petition) followed by another crowd-sourced
feedback session and co-drafting process. The ”draft proposal and communication”
further draws on the crowd-sourcing model and, based on the collected public input,
can develop a problem definition and policy document that can be discussed at
Council. The last "first reading in the European Parliament” phase involves another
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crowd-sourcing process allowing communities and their representatives to voice their
concerns and evaluation, and reflect on the process of implementation (Bruno,
2015:35; Anthopoulos, 2017:288). In generating e-participation, Bruno provides the
following four best practices and key priorities when developing e-participation tools
for different contexts (Bruno, 2015:25):

e 7ICT and Representation (To increase transparency and openness): (1) Focus
on the accountability of the institutions involved and who is responsible for the
monitoring. Transparent guidelines need to be developed prior to implementing
the rules and accountability features.”

o "ICT and Participation (To increase engagement and interactivity): (1)
Policy-makers should take into consideration the digital divide and provide
off-line engagement. The language barrier cannot be underestimated and only
by including different languages, a wider participation can be reached. (2)
Policy-makers need to be involved and use an appropriate language, free of
technical jargon for laypeople to understand.”

e 7ICT and Deliberation (To receive opinions while limiting shouting and
polarisation): (1) Timely and direct feedback to participants tends to minimise
criticism, a careful and independent moderation and feedback is essential. (2)
Dialogue can and should be rewarding.”

e ICT and the Contestatory Model (To monitor and include social movement
through online listening): (1) Focus on content quality, including background
information which are attractive, clear and effective. (2) Use existing platforms
and social media.”

Authors Saunders and Baeck (2015:11), in viewing Smart Cities as a combination
of collaborative technologies and the power of citizenry, list several peer-to-peer
technologies by which to leverage citizenry through digital technologies. These
include setting up “collaborative economies” by connecting decentralised
communities through distributed digital technologies and online services in order to
generate better services or goods. This can be accompanied by setting up urban
innovation labs to explore the potential of collaborative technologies for generating
and sharing knowledge. ”Crowdsourced data” is another technology that can be
employed utilising sensors and social networking sites in order to generate and
monitor crowd-sourced environmental maps. The use of open data and the
mobilisation of ”collective intelligence” is another method using digital tools that
assist citizenry to be part of the planning and policymaking process. Lastly,
“crowdfunding” technologies can be used in order to perceive more accurately the
needs of the broader citizenry and aid government in their spending decisions.
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11 Generating value through knowledge
management

The creation of value or innovative outcomes in a company or institution positively
correlates with the organisation’s knowledge management capacity. This foregrounds
the need to develop applicable social interactions for communication environments as
a way to control the relationship between knowledge management capacity and
performance outcomes. It is suggested that social interactions should, in part,
concentrate on knowledge acquisition giving rise to knowledge acquisition and
dissemination processes in order to achieve performance outcomes. For example, a
study based on a sample of 105 companies explored the correlation between
knowledge management capacity and organisational performance from a social
interactivity perspective. It found that knowledge management capacity enables
better governmental or institutional performance. The same study indicates that the
implementation of knowledge acquisition tasks and knowledge dissemination policies
or programmes can improve its knowledge management capacity and performance.
In addition, the study asserts that the establishment of coordinated knowledge
management tasks and interaction processes can further improve organisational
performance and that social interactions have a synergistic reaction with knowledge
management capacity (Hsiao, Chen and Chang, 2011:655-656). Lichtenthaler and
Lichtenthaler (2009:1322) interpret knowledge management capacity as an
organisation’s ability to control effectively its knowledge domains or informational
awareness by restructuring the manner in which knowledge is explored (Exploration),
maintained (Retention) and utilised (Exploitation) within and around that
organisation. Their integrative framework includes six knowledge capacities
highlighting associated challenges within internal and external knowledge
management processes. An organisation’s knowledge management capacity thus
coordinates such internal and external processes, leading to an increase in knowledge
domains or/and ultimately innovation. (Lichtenthaler and Lichtenthaler, 2009:1318).

12 Information and Communications Technology
(ICT) and governance in Smart Cities

The Smart City concept and its development, combined with ICT, is envisioned as
being able to play a crucial role in ensuring a more people-centred urbanism. In
addition, ICT implementation and infrastructure are seen as important factors in
their capacity to create smart communities by adapting utilisation (socially) in order
to increase citizens’ quality of life, encourage democratic discourse and help promote
a more active citizenry (Hollands, 2008:315). These integrated information and
communications technologies are key Smart City drivers. Yet, as Chourabi et al.
state, the impact of such advantages is still ill-defined. It is from this perspective and
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towards ICT implementation in cities that Chourabi et al. (2012:2291)call for
consideration of the following factors in ICT application: “resource availability,
capacity, institutional willingness and inequality, digital divide and changing culture
and habits”. Smart City initiatives require engagement practices that allow citizens
and various stakeholders to participate effectively and co-creatively in directing
urban progress in order to address social/stakeholder needs or the creation of public
value initiatives. As a result of such required stakeholder interactions, cities have
needed to find improved governance processes, where governance represents
legislative, prescribed administrative or implementation processes in the interest of
realising effective stakeholder participation and intended outcomes. Accordingly,
governance in this respect refers to “the outcomes of interactions between all actors
in the public domain” (Rodr “1iguez-Bol wvar, 2015:3). In a similar vein, the idea of
e-governance refers to a citizen-centric approach and the use of information
technologies to improve democratic discussion and government services, as well as
improve and support citizen participation in service deployment (Chourabi et al.,
2012:2292; Hsieh, Chen and Lo, 2015:164). Smart Cities, therefore, represent the
emergence a governance structure, broadly termed as smart governance, through
which interaction with stakeholders, policies and procedures is driven by the
application of ICT and emerging technologies. These technologies enable the setting
up of co-creating services, assist in governing actions and improve government
transparency, infrastructure and citizenry (Gil-Garcia, Helbig and Ojo, 2014:17;
Anthopoulos, 2017:264). Kumar and Dahiya further define smart governance as a
shared, interlinked factor amongst other components which include smart people, a
smart city economy, smart mobility, a smart environment and smart living,
cooperatively forming a Smart City system. Smart governance, in Kumar and
Dahiya’s Smart City system model, features the following aspects (Kumar and
Dahiya, 2017:16):

e Governance that is “accountable, responsive, and transparent”

e “Urban and city regional governance utilising big data, spatial decision support
systems and related geospatial technologies”

o E-governance that is beneficial to all residents
e “The delivery of public services efficiently and effectively”

e Models that practise “participatory policy-making, planning, budgeting,
implementation, and monitoring”

e “Clear sustainable urban development strategy and perspectives known to all”

e “Creative urban and regional planning with a focus on the integration of
economic, social, and environmental dimensions of urban development”

o The incorporation of “effective, efficient, and people-friendly urban management”
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e “The practice of E-Democracy to achieve better development outcomes for all”

e “The embrace of a Triple Helix Model in which Government, Academia and
Business/Industry practice changing roles in governance”

Anthopoulos (2017:67) asserts that the Smart City paradigm is a locale for the
evolution and development of smart governance, therewith positioning smart
governance, in addition to the above mentioned aspects, as a component of the
Smart City. This stance is supported by (Gil-Garcia, Helbig and Ojo (2014:17).
Giffinger, Fertner, Kramar, Kalasek, Pichler-Milanovic and Meijers establish smart
governance in Smart Cities as quantifiable by the following factors, each comprised of
a list of measurable indicators (Giffinger et al., 2007:22). They include: (1)
participation in decision-making as indexed or measured by (a) city counsellors in
relation to citizens, (b) degree of citizens’ legislative or political undertaking, (c) the
importance of political or governmental affairs for citizenry, and (d) the proportion of
female municipal representation; (2) public and social services as indexed by (a)
municipal disbursement, (b) allocation of children in day-care, and (c) satisfactory
and quality education; (3) transparent governance as indexed by (a) citizen focused,
satisfactory and transparent government processes, and (b) satisfactory means of
addressing corruption. Hence, smart governance involves government and public
participation, citizen services and the management and functioning of government
processes (Giffinger et al., 2007:11; Anthopoulos, 2017:67). Authors Harsh and
Ichalkaranje expand the concept of smart governance as the subsequent evolution of
e-governance and city governance as a result of government “realising the power of
data. . . to improve their services, to enable an integrated, seamless service
experience, to engage with citizens, co-develop policies and implement solutions for
well-being of the community and transforming themselves into smart government”
(Harsh and Ichalkaranje, 2015:9). Using the above converging interpretations, the
concept of a Smart City governance context describes a new type of governance that
is supported by the introduction and application of ICT and emerging technologies
in order to facilitate public engagement, service deployment and co-ordination, and
public access. This is known as e-governance. In addition, it includes governance
that focuses on the optimisation and use of data in driving service deployment and
administrative processes (Gil-Garcia, Helbig and Ojo, 2014:17; Glybovets and
Mohammad, 2017:7).  According to literature, both e-governance and smart
governance call for differentiation. However, it should be emphasised here that in a
Smart City context, both e-governance and smart governance share connected
objectives for the above mentioned reasons.

13 Dimensions of smartness and governance

The idea of smartness in smart governance can be assumed to be a broad,
multi-dimensional concept, foregrounding diverse government actions, outputs and
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outcomes that are driven alongside the application of innovative ICT and emerging
technologies as applied to areas of sustainability, transparency, citizen participation
and open access. In an attempt to recognise or unlock smartness, and to facilitate
the advancement of smart governance, authors Gil-Garcia, Zhang and Puron-Cid
offer a “[d]imensions of smartness in government” framework with which to evaluate
smart governance. Their framework also offers an integrative perspective, identifying
the contributing aspects in the development of smart governance and the extent of
its contribution. Their “Dimensions of smartness in government” framework is
comprised of fourteen constituent elements, namely “integration, innovation,
evidence based, citizen-centricity, sustainability, creativity, effectiveness, efficiency,
equality, entrepreneurialism, citizen engagement, openness, resiliency, and technology
savviness” (Gil-Garcia, Zhang and Puron-Cid, 2016:525).

I now provide a brief outline of each element as contained in the “Dimensions of
smartness in government.

13.1 Integration

The Smart City concept underpins the implementation of urban intelligence - or the
transformation of the urban landscape, using ICT in order to understand and value
the complex connection between a place and its potential associated social capital.
As such, the Smart City concept has required city governance to adopt
organisational strategies and systems-interoperability to comprehend the value and
connected exchange of data sources as they exist between a city’s physical and digital
spaces (Roche, 2016:6; Acedo, Painho, Casteleyn and Roche, 2018:1). Integration, in
Gil-Garcia et al’s model, calls for government action to ensure the integration of
information to “reduce duplication of data collection, coordinate efforts, and help
local, state, and national level administrations become more efficient, transparent,
and deliver better quality services”. Furthermore, they argue that the integration of
knowledge sharing and organisational interoperability can yield additional benefits,
such as better communication among stakeholders, increased collaboration,
generating value by extending the boundaries of interaction through organisational
interoperability and improving service coordination and provision. Therefore, the
integration of knowledge includes “technology, organisational, institutional, political,
economic, and social components” (Gil-Garcia et al., 2016:526).

13.2 Innovation

The Smart City encapsulates ITC and its technological deployment towards ensuring
and fostering an innovative urban ecosystem in which data and emerging digital
technologies are used towards creating an integrated platform to connect the city as
a co-created concept aimed at continuously improving its performance and

Page 75 of 244



Chapter 2 Towards a framework for evaluating Smart City implementation

promoting innovation across all city/stakeholder domains (Gutierrez, Amaxilatis,
Mylonas and Munoz, 2017:668). Innovation, therefore, is characterised as an “agent
of change” that forms part of the development of Smart Cities as a multi-layered
concept and where advances in ICT support or enable an urban developmental
strategy with its associated mechanism of change (Schaffers et al., 2012:57). The
practice of innovation and the application of ubiquitous enabling technologies by
government are, therefore, necessary in that they enable the creation of better (or
new) services (Gil-Garcia et al., 2016:526).

13.3 Evidence-based decision making

The concept of a Smart City is complex and, as such, acknowledges and envisions the
need for a data-driven and co-created city using an array of distributed IoT sensor
technologies, data sources and data sets in order to resolve inner-city problems which
would lead to better public services and an increased quality of life for citizens.
Furthermore, by using IoT technologies, as well as ambient and artificial intelligence,
the process of establishing smart environments may leverage other connected systems
that could lead to a more human-orientated smart environment (Gomez, Chessa,
Fleury, Roussos and Preuveneers, 2019:28 and 39). Evidence-based decision-making
in smart governance, therefore, relates to government’s ability to capture and
leverage real-time sensor data, the integration of data sources from public services or
platforms and the use of data analytics in order to enhance or direct policy decisions
or initiatives (Gil-Garcia et al., 2016:527).

13.4 Citizen centricity

The development of e-governance refers to a citizen-centric approach and the use of
information technologies to improve democratic discussion, improve government
services, as well as improve and support citizen participation in service deployment
(Chourabi et al., 2012:2292; Hsieh, Chen and Lo, 2015:164). The adoption of a
citizen- centric approach details a Smart City policy that encourages engagement
practices with diverse stakeholders and cross-sector transformation as a means to
understanding supply and demand of services and drive service discovery and
production of urban services. This would constitute an innovation network that is
both based on and responsive to citizens’ needs (Rodr “1guez-Bol “wvar, 2015:131). A
major aspect of smart governance, therefore, highlights the importance of
citizen-centricity as a method of interaction between stakeholders and governance
where public value is generated by being aware of stakeholder diversity and by
improving the efficiency of participatory governance and shared decision-making
amongst stakeholders in order to better meet stakeholder needs (Gil-Garcia et al.,
2016:527).
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13.5 Sustainability

As Hassan, Khan and Madani have pointed out, “[tJhe development of smart cities. .
. has had a significant societal impact by improving the efficiency and sustainability
of a whole range of urban services” (2018:27). Arroub et al. also note that the
continuous rise of a global urbanised population has led to an increased awareness
with regard to the resultant and associated urban challenges faced by urban areas.
Add to this, from a societal point of view, the much needed interventions and
solutions required concerning the themes of sustainability and sustainable
development, education, energy, environment, public services and ensuring citizen
well-being (Arroub et al., 2017:1)Consequently, the dimension of sustainability is of
vital importance in smart governance as characterised by city governance which
promotes, using information technologies, aspects such as government transparency,
organisational heritage, public and policy management, strategy and adaptability in
order to ensure viable and sustainable cities, citizens and quality of life for future
generations (Gil-Garcia et al., 2016:527).

13.6 Creativity

Earlier I presented Kumar and Dahiya’s Smart City system model (page 80)
specifying the following six interlinked components: smart people, smart city
economy, smart mobility, smart environment and smart living, which cooperatively
make up their Smart City system (Kumar and Dahiya, 2017:16). In their model the
dimension of smart people constitutes a core element referring to an active citizenry
and its participation as crucial in having a functional Smart City (Kumar and
Dahiya, 2017:55). Additionally, where smart people form part of the development of
a Smart City system the latter values human capital and knowledge (Kumar and
Dahiya, 2017:12). This is further supported by Boulos, Tsouros, and Holopainen who
state that “IoT-driven smart cities are most successful and smartest when their focus
is on people, and when they actively involve and engage their citizens in co-creating.

co-running and co-monitoring the very smart services that are meant for them
and for improving their living environment and overall quality of life” (Boulos et al.,
2015:4). This notion of a Smart City functioning as interrelated urban structures
where value correlates with the level of connectedness within and outside of a city
further denotes the ‘smart people’ dimension as significant in influencing external
investment (Wall, Stavropoulos, Edelenbos and Pajevic, 2015:105). Similarly, in
Gil-Garcia et al’s “dimensions of smartness in [a] government framework”, creativity
concerns smart governance’s managerial ability to innovative by supporting and
activating the creative potential linked to the city’s human capital as identified in
citizens, culture, knowledge and education. Also, such creativity should include an
awareness of a city’s knowledge pools as a means to realise its potential innovation or
developmental capacity to address issues, such as urban renewal (Gil-Garcia et al.,
2016:528). The importance of smart people (or a city’s human capital) as a means to
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shape external investments is reinforced by the following statement: “This stresses
the importance that local authorities nurture and amplify the power of their people,
so as to compete with more powerful cities of the world. This means improving the
level of qualification, social and ethnic plurality, flexibility, creativity,
cosmopolitanism, and open mindedness of smart cities. These are the types of
qualities that are needed to enable entrepreneurs in Smart Cities to invest in other
cities worldwide” (Wall, Stavropoulos, Edelenbos and Pajevic, 2015:108).

13.7 Effectiveness

E-governance methods in cities (governance using ICT) would seem to serve as an
intelligent tool by which to gather, consolidate and manage knowledge in order to
improve current conditions, facilitate innovation and reach strategic outcomes.
Effectiveness, therefore, pertains to these digital governance and ICT initiatives not
only in terms of technological execution but also in supporting stakeholders and
policy outputs or initiatives and in achieving intended benefits, such as “improved
public services, stronger accountability, increased communication based on
performance information, improved collaboration between different individuals and
organisations, and increased knowledge sharing” (Gil-Garcia et al., 2016:528).

13.8 Efficiency

Governance that actively uses ICT to interact better with citizens by leveraging the
available accumulated data in order to understand and address social problems, as
well as initiate new citizen services, is considered beneficial in furthering public
reform and more inclusive policy objectives.  Efficiency thus foregrounds the
envisaged use of ICT as being able to maximise value whilst supply and demand
drive the economy or efficiently managing the supply and demand of associated
resources. Such proposed ICT efficiency benefits are also linked “to other
organisational benefits like improving the decision making process, broadening
professional networks, enhancing coordination, and providing higher quality services”
(Gil-Garcia et al., 2016:528).

13.9 Smartness and Equality

The many Smart City definitions encapsulate many stakeholder benefits. One core
element, particularly present across the definitions, underpins the implementation of
urban intelligence in order to understand and value the complex connection between
place and its potential associated social capital. Equally, this element highlights a
crucial consideration regarding the importance of social equity and its advantage for
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urban development. Equality in smart governance, therefore, focuses on smart
initiatives using ICT implementation which supports and promotes “equality and
accessibility across communities, groups, and individuals. . . to reduce social
exclusion and promote social justice” (Gil-Garcia et al., 2016:528).

13.10 Entrepreneurialism

The Smart City and smart governance relate to fostering an innovative economic
landscape that reaffirms and highlights the importance of a knowledge economy in
fostering citizen participation towards service innovation and the development of an
enterprise-friendly environment. Entrepreneurialism in smart governance, therefore,
relates to the integration of knowledge as an asset which, when combined with
technological advances, assists in the generation of new knowledge or innovations in
the realm of “urban competitiveness, welfare, growth, education, health,
transportation, communications, and the use of technology innovations to foster
citizen participation and the governance of cities” (Gil-Garcia et al., 2016:529).

13.11 Citizen Engagement

Smart governance emphasises the need to perceive citizens as active democratic
Smart City participants in order to both develop citizens’ sense of belonging and
accountability in a city and as a way of understanding citizen needs or the local
social context (Simonofski et al., 2017:3; Gil-Garcia et al., 2016:529). Citizen
Engagement in smart governance is, therefore, included as a key dimension in that it
enables communication between actors from governance and stakeholders or
collaborative partners in order to foster more robust and intelligent relationships
amongst citizens, stakeholders and government (Gil-Garcia et al., 2016:529).

13.12 Openness

Openness in smart governance relates to transparent governance and the public
availability of and access to government knowledge or data as a means of mobilising
digital tools to facilitate better city responses, improve citizen services and quality of
life and strengthen citizen engagement and decision-making capacity through open
data access. It also underlines the use of ICT in order to promote more democratic
citizen participation processes and an openness in terms of an awareness of all
participating city actors which would lead to a better understanding of how a city
functions and how to improve public services (Gil-Garcia et al., 2016:529).
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13.13 Resilience

The Smart City concept is embedded in the idea of creating a smart ICT and
human-orientated infrastructure in which city growth is evaluated along such axes as
sustainability, smartness, context-specific governance and economy and inclusiveness,
as well as advocating social and environmental interrelatedness (Arroub et. al,
2016:1). Resilience in smart governance initiatives thus focuses on local and national
government’s ICT use, its resilience and emergency-response capacity to resume
public, stakeholder or business services in the event of an emergency or disaster.
Authors Scholl, Patin and Chatfield, in an analysis of emergencies or catastrophic
events and local government emergency response to such events, as well as the role
which ICT would play in such a situation, put forward four categories of interest.
These include (a) “planning/preparedness and practical pre-event response
simulation”; including the use of simulations or projections; (b) “information and
information needs”; including the availability of open sharing of data; (¢) “the
organisational setup for all four phases”, including inter-organisational participation
and coordination; and (d) “interoperability and ICTs involved” (Scholl et al.,
2012:2347). Gil-Garcia et al.  (2016:530) concur with Scholl et al. on these
considerations.

13.14 Technology knowledge

Technological knowledge correlates with the availability and strategic use of merging
technologies, such as Big Data, open data, social media, etc., with a view to
providing new opportunities, as well as “the necessary knowledge and competency to
select, implement, and use information technology tools, strategies, and applications
to make government smarter” (Gil-Garcia et al., 2016:530). Similarly, in
understanding smartness as a strategy mitigating a range of urban challenges,
authors Chourabi et al. lay out an integrative Smart City initiatives framework
which outlines eight factors by which to (a) understand Smart Cities as a concept,
(b) utilise an evaluative framework to direct smart initiatives, and (c) understand the
relationality of these eight factors towards successful smart city initiatives. These
eight factors are: (1) management and organisation, (2) technology, (3) governance,
(4) policy context, (5) people and communities, (6) economy, (7) built infrastructure,
and (8) natural environment. The framework points out a number of internal and
external aspects which influence the design, execution and utilisation of Smart City
initiatives.  Chourabi et al’s framework can be understood as a bi-directional
representation, where interaction occurs between outer factors, namely “governance,
people and communities, natural environment, infrastructure, and economy”, and
inner factors, namely “technology, management, and policy” with the purpose of
affecting successful smart city efforts (Chourabi et al., 2012:2294). Considering the
above corresponding interpretations, governance in a Smart City context describes a
new type of governance that is supported by the introduction and application of ICT
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and emerging technologies in order to facilitate public engagement, service
deployment and co-ordination, as well as public access known as e-governance.
Furthermore, it includes governance that focuses on the optimisation and use of data
to drive service deployment and administrative processes known as smart governance
(Gil-Garcia, Helbig and Ojo, 2014:17; Glybovets and Mohammad, 2017:7). The
above-mentioned “dimensions of smartness in government framework” and the
“Smart City initiatives framework” both depict the Smart City implementation and
developmental process as containing a set of interrelated preferences and approaches
as examined with factors in mind, such as city infrastructure, ICT innovation and
service deployment, people and community, governance, environment, etc. It has also
been shown that, due to the identified interrelated complexity of a city, the definition
of smartness in a Smart City context has to be more than wide-spread ICT
deployment.

14 Stakeholder engagement in Smart Cities

Stakeholder engagement in a Smart City context requires engagement practices that
allow citizens and stakeholders to participate effectively, and in a co-created manner,
in directing urban progress or answering to social/stakeholder needs. It, therefore,
involves the formation of ‘boundary objects’ or shared methods of engagement as a
means of co-ordinating and translating the associated and linked societal,
informational, relational needs, and the expectations of a constructed social meaning
of objects across groups or communities (Rodriguez-Bolivar, 2015:131;
Fiore-Gartland and Neff, 2015:1470). Taking this into account in setting up Smart
City services, authors Paskaleva, Cooper, Linde, Peterson and Gotz present a
sequential four-step procedure for stakeholder engagement in order to ensure a
co-design of services. These include: (1) stakeholder enlistment involving relevant
and required stakeholders, (2) stakeholder enrolment involving the recruitment of
required or needed stakeholders, (3) stakeholder dialogue involving the construction
of consensus based on involved stakeholder needs or objectives, and (4) stakeholder
innovation networks involving active stakeholder participation towards an approved
service objective or outcome and a co-design process (Paskaleva et al., 2015:28).

15 The role of ICT in Smart Cities

The Smart City concept envisions a synergy of various factors related to technology,
governance and citizenry. These factors are key in supporting a city’s vision and
strategic objectives as they activate collaborative practices between local governance
and citizens to ensure better interaction with citizens, improved service delivery and
innovation by leveraging IoT technologies and generated data (Schaffers et al.,
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2012:57; Mellouli et al., 2014:1; Rodriguez-Bolivar, 2015:126; Gutierrez et al.,
2016:4). The use of ICT initiatives is both important in realising Smart City
potential and equally so in appreciating the existing need to discern ICT’s role in
supporting governance in order to understand the provision of public services. ICT
can act strategically as an interconnection between organisations, communities,
context or domains. To understand ICT’s role in Smart Cities and e-governance (as
both use ICT to improve citizen services), authors Gil-Garcia and Pardo list a
number of managerial and organisational problems and strategies which need to be
navigated in order to run successful e-government projects. Listed problems include
ensuring adequate project scope, as well as participating stakeholder diversity. Other
challenges relate to a lack of coordination between organisational objectives and the
linked project, as well as instances of opposition due to independent interest or
conflicts (Gil-Garcia and Pardo, 2005:192). Listed strategies include the
establishment of explicit and realistic objectives. Additionally, relevant stakeholders
must be identified, and the focus should be on achieving their active participation in
the development of initiatives - especially as they would be end-users of a service or
outcome. Other strategies involve tactical planning approaches to substantiate and
measure expected outcomes, set up appropriate communication channels and track
operational or institutional processes and their improvement. Lastly, adequate skills
acquisition amongst participating stakeholders, including users and developers,
should be ensured, as well as (to a lesser degree) the availability of investment or
economic resources (Gil-Garcia and Pardo, 2005:192). Ebrahim and Irani (2005)
describe a number of challenges related to the implementation of technologies in
Smart Cities, or any electronic governance context. According to the authors, these
IT-based challenges include the availability of sufficient resources, adequate technical
infrastructure that can assist in providing reliable user-access, management support,
capable IT staff with effective IT skills, training and support in order to develop and
maintain services, as well as the provision of network capacity and communication
infrastructure to enhance the value of services and public engagement. The authors
also point out ancillary organisational barriers, such as fragmented or inadequate
departmental communication, institutional culture, project and strategic buy-in from
management, and lack of coordination between departments (Ebrahim and Irani,
2005:601-606).

15.1 IoT Technologies

According to Nahrstedt et al., a smart community can be classified as a “collection of
interdependent human-cyber-physical systems” that make use of IoT or
network-enabled technologies in order to improve services. As such, within Smart
City development, IoT integration signifies a means of propagating an array of
sensing or actuating cyber-physical infrastructures which aid in adapting, changing
or advancing an array of systems. In order to mobilise such capabilities, an IoT
system requires a number of these technologies (Nahrstedt et al., 2016:2). The

Page 82 of 244



Chapter 2 Towards a framework for evaluating Smart City implementation

advent and proliferation of ubiquitous IoT technologies has provided additional and
more efficient data analytics and data types across diverse domains, providing
value-added services by utilising Big Data analytics, Cloud computing, Artificial
Intelligence, Deep Learning, Cyber-Physical Systems (CPS) and Machine Learning.
This has been achieved by combining IoT technologies, such as Big Data and
Machine Learning, with the exchange, use and integration of heterogeneous sensor
data across domains. The sensor data are then combined with data analytics to
derive, automate and correlate insight from captured IoT data, which leads to
improved business intelligence, analytics, platforms and services, etc. (Ahmed,
Yaqoob, Hashem, Khan, Ahmed, Imran and Vasilakos, 2017:13). There are various
other key enabling technologies related to ensuring network functionality within an
IoT system and its array of billions of connected devices that compile, assimilate and
share information in real-time, thus providing intelligent capabilities. These include
RFID, Near-Field Communication (NFC), Bluetooth, Zigbee, Wireless Sensor
Networks (WSN), Artificial Intelligence, Electronic Product Code, IPV4, IPV6,
UCode, LTE and WiFi (Perwej, AbouGhaly, Kerim, Ali and Harb, 2019:16).

15.2 Big Data as a tool in supporting Smart City solutions

The IoT connected infrastructure allows for communication to occur between various
ToT smart devices, devoid of human interaction. This results in a smart environment
which generates volumes of heterogeneous Big Data. In a Smart City context, these
are characterised by Santana, Chaves, Gerosa, Kon and Milojicic under the following
headings (Santana et al., 2017:6):

e Volume: the associated challenges and required needs in dealing with a vast
increase in generated data across distributed networks and data sources

e Variety: data from several sources, such as sensors or city traffic cameras, from
which data may be structured or unstructured

e Velocity: the need for real-time data processing across city infrastructure and
management, as well as user level

e Veracity: ensuring data reliability and value as gathered from several data
sources

The concept of Big Data, with its above-mentioned characteristics, encompasses a set
of tools or instruments. When these are combined with Big Data analytics, they can
help support a number of Smart City solutions by being able to store and control
extensive data sets gathered from sensor networks, city monitoring devices and open
data generated by citizens through social networks or smartphone usage (Santana et
al., 2017:6). Big Data analytics refers to the applied analytical and visual processes
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used to transform generated data from sensors, networks and other smart devices,
into usable information for Smart Cities and services, such as resource management,
intelligent and predictive maintenance, smart transportation, smart healthcare, and
smart grid, etc. In a data-driven Smart City context, Big Data provides numerous
opportunities for city innovation and transformation. However, the means of deriving
information from captured raw data for service deployment or urban transformation
presents a number of challenges to realising such potential. These can include (1)
managing data quality, (2) data integration, (3) privacy issues, (4) delivery versus
need, and (5) access (Lim, Kim and Maglio, 2018:94). These authors put forward a
data-use reference model for Smart Cities, based on the various data and knowledge
interaction points in a city. In addition, it can be used to understand the variances and
interdependencies between data uses. This would then facilitate a city’s transformation
aimed at developing a new class of service delivery that is citizen-centric. It advocates
that Smart City planning and smartness move from a technological push to being more
complementary to different and changing urban contexts and communities (Lim, Kim
and Maglio, 2018:92).

Table 4: Benefits of Big Data analytics (Ahmed, Yaqoob, Hashem, Khan, Ahmed,
Imran and Vasilakos, 2017:12)
IoT Application Benefits of Big Data Analytics
Smart Transportation | (a) Reduce the number of accidents by looking into the

history of mishaps

(b) Minimise traffic congestion

(¢) Optimise shipment movements

(d) Ensure road safety

Smart Healthcare (a) Predict epidemics, cures and disease
(b) Help insurance companies make better policies

(c) Pick up the warning signs of any serious illnesses

during their early stages

Smart Grid (a) Help design an optimal pricing plan according to the

current power consumption

(b) Predict future supply needs

(c¢) Ensure an appropriate level of electricity supply

Smart Inventory (a) Detect fraudulent cases

System (b) Strategically place an advertisement
(
(

¢) Understand customer needs
d) Identify potential risks

15.3 Cyber Physical Systems (CPS), Cloud Computing,
Artificial Intelligence, Deep Learning, and
Machine Learning

Cyber-Physical Systems signal computation and the use of ICT to increase integration
of computers or network processes and their physical counterparts, i.e embedded

Page 84 of 244



Chapter 2 Towards a framework for evaluating Smart City implementation

sensors and actuators. This permits cyber-physical interactions with distributed data
elements, combined with a physical environment. In turn, concepts, such as real-
time monitoring, user feedback or alerts, service discovery, etc., are made possible.
Based on this definition, I have included Cloud Computing, Artificial Intelligence, Deep
Learning and Machine Learning under this umbrella, as the abilities and objectives
of these technologies provide more intelligent, intuitive and autonomous connections
and interactions between computers and their human or physical counterparts.
Furthermore, literature calls this notion of a techno-symbiotic relationship between
humans and their software agents, Human Agent Collectives (HAC). This is based on
the premise of linking humans with their autonomous software proxies as information
gatherers. HAC model engagement between humans and application software is seen
as a dynamic, combined social collective in which the exchange and collection of crowd-
sourced data and information are pooled as potential resources to address collective
or public objectives. The HAC approach focuses on providing intelligent solutions
by capturing, adapting, processing, combining and analysing captured human crowd-
sourced or sensor data. Such captured information is characterised by structured,
socially coordinated and autonomous collective actions, and correlated across other IoT
technologies, wireless sensor networks (WSNs) and cyber-physical systems, resulting
in applicable and socially constructed outcomes (Pticek, Podobnik and Jezic, 2016:5).

16 Open Data in Smart Cities

The Smart City concept envisions a data-driven co-created city that draws on an
array of distributed IoT technologies, data sources and data sets in order to resolve
inner-city problems and offer better public services and increase citizens’ quality of
life. One way of achieving this objective is by leveraging open data as a freely shared
and distributed online resource that, when combined with data mining and analytics,
can be accessed, examined and shaped by various public stakeholders. This, in turn,
promotes a more informed citizenry and ultimately more innovative services (Smart
Cities Council, n.d.). Governance that actively makes use of ICT (known as smart
governance) is required to interact more effectively and efficiently with citizens or
communities by leveraging the available accumulated data in order to understand
and address social problems, as well as initiate new citizen services that are more
interactive and democratic, including citizen involvement in policy decision-making
processes (Mellouli, Luna-Reyes and Zhang, 2014:1). From a policy perspective, and to
encourage both open data publishers and users, authors Nugroho, Zuiderwijk, Janssen
and de Jong specify open data according to the following criteria (Nugroho et al.,
2015:301):

o Published institutional data that are machine readable and facilitate use and
reuse

o Data that are easily accessible on a publicly available online platform

e Published data that follows proper regulatory standards and formats in order to
ensure interoperability between various data sets
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e Published data sets that have an audit trail indicating the original, intended use
and that can be interpreted to facilitate use and reuse

In an open data comparative policy framework analysis across five countries, authors
Nugroho et al. provide additional lessons regarding the required infrastructural
changes, working policies, frameworks and various stakeholder needs that can stimulate
open data use and thus operationalise its public value. These lessons include (Nugroho
et al., 2015:303):

e The need for a legal regulatory open data government framework that governs
published data according to stakeholder concerns

e The need to define operational processes as a collective in order to regulate
published data, as well as ensure data use, reuse and interoperability across data
sets

o The need to generate and facilitate data interaction points between users in order
to foster data supply and demand, as well as ensure data relevance and quality

e The need for a designated group of stakeholders that manages a city’s open data
processes

e The need to create and increase data demand in order to promote such aspects
as government transparency, efficiency improvement, and social and economic
development.

The distributed and decentralised nature of open data, i.e., how information is
aggregated and shared across system nodes, allows for data analysis across an array of
data components, such as structured, semi-structured or unstructured data, machine
data, spatiotemporal data (GPS), real-time data, operational or process data and
business data. This provides opportunities for meaningful connections between a city
and its stakeholders (Anthopoulos, 2017:40).

17 Smart City Development and Benchmarking
Criteria

Authors Anthopoulos, Janssen, Weerakkody, identified and synthesised over twenty
Smart City developing or benchmarking criteria, resulting in six benchmarking
categories addressing (1) smart city progress, (2) smart city monitoring, (3) city
capacity, (4) city sustainability, (5) resilience, and (6) policy impact (Anthopoulos
et.al, 2016:9). Their paper included an analysis of existing Smart City conceptual
models and, consequently, derived a “Unified Smart City Model” (USCM) composed
of eight categories which address smart city “architecture, governance, planning
and management, data and knowledge, energy, health, people and environment”
(Anthopoulos et.al, 2016:12). Their USCM summarises and recognises existing Smart
City dimensions and conceptual viewpoints (Anthopoulos et.al, 2016:12). Anthopoulos
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categorised city assets with each containing a hierarchical structure or subsections. For
example, 'Utilities’ would be a top-level component or city asset with energy, water,
waste, etc. as subsections in the hierarchy (Anthopoulos, 2017:220).

18 Smart City Evaluation Models

Smart Cities also require a means of measuring and evaluating Smart City stages of
development and performance against a set of indicators. The establishment of such
models assists in city benchmarking, indicating the required Smart City developmental
strategies and the scale of implementation. The IDC Smart City Maturity Model
(SCM) is one such model, which offers a city benchmarking tool by which to
determine a city’s Smart City developmental phase with reference to its associated
Smart City strategies and state of development. It also acknowledges the diversity
of cities, with each having their own unique Smart City developmental trajectory.
It provides five stages of Smart City growth, in addition to its five best practice
measurements which are (1) strategy, (2) culture, (3) process, (4) technology, and (5)
data, as well as nineteen Smart City developmental indicators (Yesner and Ozdemir,
2017:7). The five stages of the IDC Smart City Maturity Model are (1) ad hoc, (2)
opportunistic, (3) repeatable, (4) managed, and (5) optimised, with each stage built
sequentially on the preceding capabilities. The ad hoc stage attempts to demonstrate
the value of Smart City deployment by implementing pilot Smart City projects without
the required strategic or organisation shift in terms of structure, governance and
coordination. As such, it focuses on and utilises technological integration to ensure
project success and justification. The opportunistic stage identifies initial successful
pilot projects as opportunities for understanding success factors, as well as to generate
stakeholder buy-in and to encourage collaborative practices, by developing open data
policies and making open data publicly available. The repeatable stage seeks to
enhance and integrate Smart City strategies across projects and organisations to
improve data and information usage and to establish standardised processes amongst
various stakeholders with the purpose of improving services and performance. The
management stage highlights the Smart City strategy as a formalised strategy whose
implementation requires the participation of internal and external stakeholders. This
stage perceives Smart City investment and deployment as a sustainable city model
involving and requiring interaction and support from citizens, academia and private
enterprises. It is in this stage that the Smart City needs to form part of the urban
design and structure. The optimised stage emphasises the need for a system that is
integrated across various systems and which is conducive to an innovative landscape
that uses emerging technologies and collaborative practices in order to improve services
and citizens’ quality of life, support Smart City objectives and attract investments
(Yesner and Ozdemir, 2017:6). The five best practice measurements are described as
follows (Yesner and Ozdemir, 2017:6):

e Strategy: Strategy deals with the Smart City vision, namely management,
budget, strategic development, etc. The vision should also be publicly accessible
and communicated by city officials.

Page 87 of 244



Chapter 2 Towards a framework for evaluating Smart City implementation

e Culture: Culture focuses on innovation, citizen participation and transparency.
It requires the availability and ability of processes and instruments to
facilitate collaborative practices between citizens, businesses and government
in order to establish new services, as well as foster stakeholder innovation and
experimentation with ideas and services, relationships and processes.

e Process: Process explores the restructuring of governance focusing on existing
systems, alliances and organisational design. This allows for more innovative
authority and collaboration practices by all city actors or stakeholders to realise
Smart City services, solutions and ecosystems by using emerging ICT. It,
therefore, also stresses Smart City governance as a partnership or co-development
process between many stakeholders taking into account the outcomes of such
stakeholder interactions in developing the Smart City and solutions.

e Technology: This aspect includes architectures, platforms, IoT adoption, citizen
or crowd-sourced data architectures where technology, in the Smart City context,
is deemed the enabler of Smart City development. It also considers the integrity
and availability of data as acquired through “connectivity technologies” and the
analysis and extraction of information from such collected data towards service
deployment and better decision making (Yesner and Ozdemir, 2017:14).

e Data: This dimension includes all citizen data, open data, data discovery and its
analysis, data protection, as well as the integration and sharing of such data, in
order to facilitate better decision-making and planning, new services and business
innovation. Additionally, it deals with the availability of open data for more
transparent governance practices.

The Smart City Reference Model (SCR) is another example intended to identify
the associated policies and planning-related requirements that support Smart City
and long-term urban development. It explores a range of concepts, such as
sustainable innovation, innovative city ecosystems and broad connectivity as needed
for Smart City development. Its seven-layer model approach includes integrating ICT
technologies and developmental infrastructure that support urban intelligence and
services innovation. The model consists of the following: (1) The City Layer, (2)
The Green City Layer, (3) The Interconnection Layer, (4) The Instrumentation Layer,
(5) The Open Integration Layer, (6) The Application Layer, and (7) The Innovation
Layer (Zygiaris, 2013:219).

19 Summary

This chapter reported on the process and outcome of the structured literature survey.
The purpose of the structured literature survey was to create a model for the analysis
of citizen engagement in Smart Cities. The chapter reported on the methodological
approach to data collection undertaken, and introduced the main constructs in
literature towards understanding citizen engagement in Smart Cities. Key literature
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regarding citizen engagement in Smart Cities was discusses, providing examples,
such as the Periph‘eria Human orientated Smart City approach. Key concepts
discussed in this chapter are (1) the process of co-production, (2) evaluating citizen
participation, (3) generating value through knowledge management, (4) information
and communications technology (ICT) and governance in Smart Cities, (5) dimensions
of smartness and governance, (6) stakeholder engagement in Smart City service
creation, (7) the role of ICT in Smart Cities, (8) open data in Smart Cities, (9)
Smart City development and benchmarking criteria, and (10) Smart City evaluation
models. This chapter also outlined the process undertaken to understand Smart Cities
as a form of people-centred collaborative engagement requiring dynamic interaction
between various participatory systems in order to enhance social and economic
transformation. The chapter illustrated the mechanism that enables the creation of
an inclusive and co-created city by leveraging citizens through digital technologies and
collaborative experimentation. It also illustrated how, in a Smart City, value may be
generated through processes of co-production and citizen participation. With regard
to citizen participation, this chapter highlighted several methods that can activate the
transformational impact of the broader citizenry by considering citizens as both users
and co-creators of solutions. Furthermore, the role of ICT and digital technologies
within a Smart City context were discussed in their relation to matters, such as e-
governance, generating collective intelligence, fostering innovation and the application
of data and analytics in supporting smart solutions.
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20 A Conceptual Model: Smart City
implementation as an engagement practice

20.1 Cape Town as a City

In 2000, the City of Cape Town (CoCT) initiated its Smart City strategy with the
aim of increasing its citizens’ engagement and the development of applicable public
services, specifically using technology as a means to facilitate such developmental
objectives and meet public service needs. This CoCT vision of moving towards “smart
urbanism” was later developed into an internal CoCT Digital City Strategy that would
drive the improvement of public services, service deployment and increase operational
efficiency. Cape Town is a South African port city and the capital of the Western
Cape with an estimated population of 4 617 560 million. It forms part of the larger
City of Cape Town which includes the Cape Metropolitan Council, Blaauwberg, Cape
Town CBD, Helderberg, Oostenberg, South Peninsula and Tygerberg (City of Cape
Town, 2021). Its population size and distribution make it a medium-sized African
city with entangled economies, a high population density with diverse demographics,
services and commodities. Furthermore, its definition as a medium-sized city conforms
to Henderson’s (1997) interpretation of medium-sized cities as “typically collections of
contiguous urban places” characterised as either containing a high level of primacy,
equating to growth, or as a highly specialised urban space. As Giffinger, Fertner,
Kramar and Meijers point out, this often requires medium-sized cities to identify
opportunities for business, as well as seek and extend their competitive advantages by
using key resources for internal development or the establishment of niche activities
in opposition to other cities (Giffinger et al., 2007:5). In the context of South Africa
and Cape Town, such niche activities include Cape Town’s tourism (Figure 15, p.
100) and the “We are open” domestic tourism campaign in partnership with the
Western Cape Government and Wesgro (DA, 2020). As a country, South Africa
has the third largest Internet-user base totalling 24.9 million users compared to
other African countries. Household Internet access in the Western Cape equates
to approximately 62.1 percent, outperforming other provinces. Furthermore, recent
research conducted by the GSMA Foundation identified 314 active technology hubs
in Africa of which 54 are located in South Africa. Research conducted by the World
Bank Group suggests that the majority of those 54 South African technology hubs
are led by civil society (Kelly and Firestone, 2016; Bayen and Giuliani, 2018). In
addition, Cape Town has emerged as a first-rate digital ecosystem and technology
hub hosting over 50 percent of South Africa’s emerging tech startups. Cape Town
also has extensive 4G fibre network infrastructure with over 1600 public access wi-fi
hotspots, rolled out as part of the WCG-LTSA Public Wi-Fi Hotspot project. The
project was initiated in 2016 with a focus on (1) providing citizens with reliable
access to Internet, (2) providing unlimited access to Government websites, and (3)
providing broadband access towards the development of ICT skills and improved
digital literacy. Since its inception, over 910 000 devices have accessed the network
with a data usage rate of over 12 terra-bytes (12TB) per month illustrating the
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provision of an enabling and connected environment aimed at stimulating growth.
Additionally, it indicates an openness and responsiveness to providing access by
harnessing opportunities, such as by increasing skills (or decreasing the digital divide)
with the use of digital technologies (Western Cape Government, 2020; Wesgro, 2020).
Cape Town holds several key public infrastructure resources which, when leveraged,
promote inclusive economic growth and transformative city development through
initiatives of digital governance and widespread ICT deployment. It also boasts a
well-established digital economy due to its status as a leading technology hub for
startups and venture capitalists in Africa. This drives and supports innovation and
opportunities for economic growth (GDP) in the Western Cape. As a city, Cape
Town’s strategic alignment and focus attempt to “stimulate a transition towards a more
inclusive and resilient economic future for the Western Cape region”, as laid out in
the OneCape 2040 integrated development plan for the Western Cape (Western Cape
Government, 2012:2). Similar to the National Development Plan (NDP), OneCape
2040 is a citizen-focused vision and strategy the successful implementation of which
requires strategic engagement amongst local, provincial and national governments
in order to advance innovative thinking and practice, provide general guidelines for
collaborative engagement between the public, civil society and private institutions,
enhance Government and private partnerships, respond to a changing local and global
context, and meet the development, sustainability and competitiveness needs of the
city (Western Cape Government, 2012:2). Such need for change as affirmed by
OneCape 2020 was born out of a globalised context and a perspective which recognises
(1) the current “geo-economic shifts” and resurgence of Asian and African economies,
(2) “socio-digital transition and the role of technology as a driver of economic growth”,
and (3) the current global environmental challenges and the depletion of natural
resources which require new forms of sustainable transformation and development
(Western Cape Government, 2012:5). The above portrays Cape Town and its
trajectory as a leader in smart urbanism on the African continent. It details a vision
of establishing a decentralised urban management approach and a future urbanism
in which digital technologies drive urban development, providing a more responsive
approach to solving urban challenges, and generating a more inclusive society through
ICT deployment (Marvin, Luque-Ayala and McFarlane, 2015:27). This approach
to smart urbanism, coupled with the consolidation of the seven municipalities into
one municipality through the establishment of the Unicity Initiative in 2000, further
demonstrates the willingness and commitment of Cape Town’s leadership to encourage
the creation of a more modern and digital city with an integrated digital system that
could blend/merge and automate operational and business processes and facilitate the
enhancement of service delivery. The Unicity Initiative focused on improving citizen
engagement, enhancing service delivery and stimulating economic growth by activating
technology (as evidenced by the subsequent implementation of the Enterprise Resource
Planning system) as the driving agent in realising these objectives. The Unicity
Initiative, therefore, served as a technology-driven strategy to attain Cape Town’s
developmental objectives and thus laid the foundation for Cape Town’s Smart City
strategy (Stelzner, 2015; Boyle and Staines, 2019).
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Figure 11: City of Cape Town Smart City trajectory (City of Cape Town, 2016:5)
Source: City of Cape Town

Figure 12: Provincial tourism performance (Wesgro, 2020:25) Source: Wesgro
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Figure 13: Internet users in Africa (Statista, 2020) Source: Statista

Figure 14: South Africa household Internet access (City of Cape Town, 2016:12)
Source: City of Cape Town
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20.2 Cape Town and an Example of Open Data Deployment

The distributed and decentralised nature of open data, i.e, how information is
aggregated and shared across system nodes, allows for data analyses across an array of
data components, such as structured, semi-structured or unstructured data, machine
data, spatiotemporal data (GPS), real-time data, operational or process data and
businesses data. This provides opportunities for meaningful connections within a city
and its stakeholders (Anthopoulos, 2017:40). Figure 18 (p. 103) illustrates the City
of Cape Town’s open data portal which, according to the city’s open data policy No.
27781 serves as a public resource towards achieving the following desired outcomes
(City of Cape Town, 2016:4):

o “[E]stablish and incrementally populate a single online open data portal for
information and data generated by the organisation that is free and accessible
to members of the public.”

o “[A]ssist citizen engagement with the City by making it easier for members of
the public to access data and enhancing transparency that will empower citizens
to hold the City to account.”

o “[M]ake available information that is useful and empowering to citizens and that
can enable innovative entrepreneurial activity.”

Between 2015 and 2017, the City of Cape Town saw a significant reduction in seasonal
rainfall culminating (in early 2018) in Cape Town being declared a disaster area, having
experienced the worst drought in a century, leaving the city’s over 4 million residents
with water storage levels at less than 25 percent and with it signalling an imminent
“Day Zero”, defined as when water supply runs out (Richman and Leslie, 2018:249).
In an attempt to avoid “Day Zero” and ensure Cape Town’s drought durability the
city implemented a Critical Water Shortages Disaster Plan. This involved several
water restriction levels being imposed on citizens with the worst occurring in January
2018, when water usage was limited to 87 litres a day per individual (Level 6 water
restriction). A core strategic initiative that helped Cape Town become more drought
resilient involved the use of open data modelling and crowd-source data which involved
publicly releasing detailed water usage statistics, as well as detailed GIS and visual
mapping of data known as a “Water Map” (Figure 19, p.103) which showed household
water usage, as well as consumptions patterns across different suburbs. In addition,
the City made use of crowd-sourced data by allowing citizens to report leaks or losses
of water via an online webform, SMS, social media or telephone call. These initiatives
provided both transparency and a reduction in citizens’ consumption patterns of more
than 60 percent in 6 months, illustrating the benefits of open data strategies (Van
Belle and Hlabano, 2019:7).

This chapter outlines the development of a model towards interpreting Smart City
implementation as an engagement practice. As a qualitative study its developmental
process followed an inductive approach, involving the constant compression and
crystallisation of raw data into a summative or codified meaning. Another objective of
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Figure 15: City of Cape Town Open Data Portal (City of Cape Town, 2020 Source:
City of Cape Town)

generating the SCIEP conceptual model was to explore and benchmark existing Smart
City implementation models and their factors, to assist in identifying key elements
and indicators towards imagining effective Smart City engagement initiatives for the
City of Cape Town. In part, the objective was to explore better ways of establishing
and activating collaborative practices between governance and citizens, and to realise
Smart City value and services by placing emphasis on the city’s human capital and
people (Schaffers et al., 2012:57; Mellouli et al., 2014:1; Rodr “1guez-Bol “wvar, 2015:126;
Guti’errez et al., 2016:4).

20.3 Aligning City of Cape Town Digital City Strategy with
current academic Debate

Permission was obtained via the CCT director of Policy and Strategy
from the City of Cape Town to conduct doctoral research investigating
Smart City implementation for the CoCT. The letter can be viewed in the
appendix (Figure 55).

The inductive approach undertaken in this study involved aligning the City of Cape
Town Digital City Strategy with current academic debate. It entailed repositioning
its four pillars of digital inclusion, digital infrastructure, digital governance and
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Figure 16: City of Cape Town Water Map (Van Belle and Hlabano, 2019:6) Source:
City of Cape Town

digital economy in relation to corresponding literature as identified by the following
themes: (1) smart urban services and deployment, (2) IoT implementation, (3) IoT
technologies, (4) big data, (5) cyber-physical systems, (6) open data in Smart Cities,
(7) co-creating Smart Cities, (8) Living Lab, and (9) open innovation and stakeholder
engagement. Specifically, its alignment aimed at exploring and identifying the key
components that would enable or activate the Digital City Strategy mandate of (1)
promoting digital access, improving digital skills and driving digital initiatives that
enhance quality of life, (2) enabling digital solutions that enhance the effectiveness
of critical City infrastructure, (3) enhancing service delivery and promoting citizen
engagement through ICT, and (4) creating and enabling an environment for the
growth of tech-enabled enterprises to maximise job creation potential. This process
of alignment also contributed towards developing the interview questions and line of
enquiry. The outcomes of this process revealed the key recommendations needed to
reframe the current City of Cape Town Digital City Strategy as a Smart City vision for
the City of Cape Town. These recommendations circled around four key observations:

e The CoCT Digital City Strategy should involve broader protocols and
stakeholder engagement in order to reach its specified objectives of enhanced
access, improved ICT skills and use, and the realisation of social change through
ICT (City of Cape Town, 2016:14).

o The vision of digital infrastructure as afforded by the ERP/SAP system requires
more comprehensive organisational and public engagement in order to ensure its
objectives and to gain an implementation strategy which is inclusive and relevant
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to the CoCT. The CoCT Digital City Strategy requires stratagems or guidelines
that drive and support innovation and opportunities for economic growth (GDP)
in the Western Cape which, in turn, play a part in Smart City development.

e The CoCT Digital City Strategy requires stratagems or guidelines that drive
and support innovation and opportunities for economic growth (GDP) in the
Western Cape which, in turn, play a part in Smart City development.

« Attaining the objectives of Digital Government as set out in the strategy requires
a coherent implementation plan.

20.4 Constructing the SCIEP conceptual model

The SCIEP conceptual model uses data collected from the shortlisted 84 structured
literature survey documents which were imported, qualitatively analysed and coded
in Atlas Ti, using a combination of both predetermined codes and the development
of new code lists. This resulted in a preliminary code book containing 467 codes,
broadly defining the most contested areas in this field of study. These initial 467
codes were subsequently developed, using Atlas Ti, into 76 code groups, each with
its own sub-groups as illustrated in Figures 11 (p.57) and Figures 12 (p.58). The
initial findings provided a broad overview of the main discussion themes which would
lead to an understanding of Smart Cities in relation to citizen participation, data
valences, IoT architecture and reference models, IoT implementation, IoT technologies,
open innovation and stakeholder engagement, Smart City implementation, Smart
City architecture, smart governance and smart urban services and deployment. The
findings were subsequently exported from Atlas Ti, further edited and analysed, and
revealed 63 core constructs. These 63 core constructs were cleaned, mapped, grouped
and developed into seventeen main constructs relating specifically to understanding
Smart Cities from an engagement perspective (Figure 13, p. 59). The accumulation
of inferred meaning provided “potential indicators of a phenomenon” and, through
constant comparison and analysis, identified the unit of analysis that informs the
theory (Pandit, 1996:1). The structured and analytical process of constant comparison
of the data served to identify groups or abstract representations of Smart phenomena
which involved the clustering of concepts into categories pertaining to these Smart
indicators. My process, and the development of data, was further enhanced by
employing a data collection protocol and mapping findings to identify data overlap and
to enhance internal validity through data grounding. The data were further organised
and developed into themes, categories and sub-categories which were subsequently
explored, using emerging data, and compared with literature, codified knowledge and
the Cape Town Digital City Strategy. The preliminary findings of the content analysis
were further developed and clustered, providing a birds-eye view of the current Smart
City discourse, specifically around a Smart City’s ability to mobilise for the sake
of the City and its citizenry. The mapped findings were grouped according to key
themes and their codified meaning, labelled in order to capture the mechanisms that
enable engagement within a Smart City context. For example, the initial theme
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Figure 17: Aligning CoCT DSC (Author’s construct, 2020)
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Figure 18: SCIEP conceptual framework (Author’s construct, 2020)
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of “open data in Smart Cities” was re-labelled “Data”, in order to encapsulate its
meaning, mechanism and indicators or approaches. This phased process contributed
significantly to the development of the SCIEP conceptual model, grounded in literature
and informed by the City of Cape Town Digital City Strategy. Whetten (1989:492)
and Pandit (1996:2) affirm that “relationships, not lists, are the domain of theory.”
Therefore, the above outlined approach sought to uncover the conceptual relationships
within this Smart City phenomenon and provide a clear representation of the terms
used as part of the Smart City academic debate and its leading authors, as well as
its relation and relevance to the CoCT DCS and its focus areas of digital inclusion,
digital infrastructure, digital governance and digital economy. Thus, a means by which
to align conceptually the CoCT Digital City Strategy with current academic debate
and in the development of the SCIEP conceptual model grounded in literature, was
provided. Figure 24 (p. 110) shows the third developmental phase and preliminary
SCIEP conceptual model. The validity of the data set represented by the SCIEP
conceptual model involved the crystallisation and holistic integration of all factors as
identified by literature and in accordance with the CoCT Digital City Strategy focus
areas. The process of theoretical saturation involved the accumulation, analysis and
interpretation of primary sources and raw data. Additionally, it involved the grouping
of constructs and the establishment of codified themes in relation to existing knowledge
(Nascimento, de Souza, Oliveira, Moraes, de Aguiar and da Silva, 2018). The SCIEP
conceptual model further answers a call for Smart Cities to be defined as “the use of
information and communication technologies by local governments and cities to better
interact with their citizens”(Mellouli, Luna-Reyes and Zhang, 2014:1). It foregrounds
that, in order to deliver the expected values, governments not only need to create
new services for their citizens based on these technologies to improve their quality of
life, but also need to engage citizens in this new set of services (Mellouli, Luna-Reyes
and Zhang, 2014:1). The SCIEP conceptual model serves as the analytical lens for
this study. Figure 25 (p.112) shows the core elements of the SCIEP conceptual model
on which I expand in the following sections, namely (1) data, (2) co-production, (3)
citizen participation, (4) knowledge management, (5) Smart City Initiatives, (6) Smart
City Maturity, and (7) Smart City Domains.

20.5 The role of Data in Smart Cities

The implementation of Smart Cities signifies the integration of a host of IoT
technologies as a means of propagating, sensing or actuating cyber-physical
infrastructures, in order to facilitate further adaptation and redirection of the
advancement of an array of systems (Nahrstedt et al., 2016:2). The advent and
proliferation of ubiquitous IoT technologies has provided additional and more efficient
data analytics and data types across diverse domains, and has offered value-added
services by utilising Big Data analytics, Cloud Computing, Artificial Intelligence, Deep
Learning, Cyber-Physical Systems (CPS) and Machine Learning. This is achieved by
applying IoT technologies in the utilisation of Big Data and Machine Learning, and the
exchange, use and integration of heterogeneous sensor data across domains. These are
combined with data analytics to derive, automate and correlate insights from captured
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Figure 19: Data developed into themes, categories and sub categories (Author, 2020)

ToT data for improved business intelligence, analytics, platforms and services, etc.
(Ahmed et al., 2017:13). Data analytics within a Smart City context serves as a key
enabling technology or focus area that allows for a connected infrastructure between
various IoT smart devices. The resulting smart environment generates volumes of
heterogeneous Big Data which, in a Smart City context, are categorised under the
following headings by Santana et al. (2017:6):

e Volume: This relates to the associated challenges and required needs in dealing
with a extraordinary increase in generated data across distributed networks and
data sources within a Smart City.

e Variety: Variety concerns data gathered from several sources, such as sensors or
city traffic cameras, where such data may be structured or unstructured.

e Velocity: Velocity registers the need for real-time data processing across city
infrastructure, city management and user level.

e Veracity: This speaks to ensuring data reliability and value when gathered from
several data sources.

Therefore, as represented in the SCIEP conceptual model, the concept of data
encompasses a set of tools which, when combined with Big Data analytics, aid in
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Figure 20: Development of code groups containing key categories (Author, 2020)

supporting a number of Smart City solutions by being able to store and control
vast data sets gathered from sensor networks, city monitoring devices and open
data generated by citizens through social networks or smartphone usage (Santana
et al., 2017:6). Furthermore, in the data domain, the model includes a data-use
reference model for Smart Cities, based on the various interaction points in a city.
Additionally, it facilitates understanding the variances and interdependencies among
data users, thus furthering a city’s transformation with new service delivery that is
citizen-centric. It advocates a move from technologically focused Smart City planning
to a more complementary approach to different and changing urban contexts and
communities. These are outlined upon in the sections (1) local network development,
(2) local operations management, (3) preventative local administration, and (4) local
information diffusion (Lim et al., 2018:92). In addition, the model provides a means
of testing the application of data and data analytics in establishing opportunities for
city innovation and transformation within a Smart City context. These challenges and
considerations include (1) managing data quality, (2) data integration, (3) privacy
issues, (4) delivery versus need, and (5) access (Lim et al., 2018:94). The challenge
of "managing data quality” entails making sure that captured urban data are of high
quality, accurate and understood by providers or potential users. It also insists on
finding ways that will enhance data quality and their usefulness in smart projects. Data
integration “refers to the integration of data from different sources” and highlights the
need to connect different data sources to support knowledge production and service
creation by government and the broader citizenry. ”Privacy issues” highlight data
security and confidentiality concerning the establishment of protocols that guarantee
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Figure 21: Third phase developing the SCIEP conceptual model in relation to the
CoCT DCS (Author’s construct, 2020)
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Figure 22: SCIEP core elements (Author’s construct, 2022)
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or address users’ data privacy issues in service creation or data-driven Smart City
deployment. ”Delivery versus need” pertains to making sure that the needs of citizens
and stakeholders are understood. ”Access” in a data driven Smart City entails ensuring
that participating groups and individuals have access to the right information (Lim et
al., 2018:94).

21 Co-production in Smart Cities

The process of co-production involves the creation of public value for local communities
by activating citizens as prosumers within the digital urban environment. Citizen
involvement is paramount in defining such co-production and value formation processes
(Anthopoulos, 2017:285). The co-production section in the SCIEP conceptual model
offers a definition for the process by indicating the associated role of service planning
and deployment responsibility as either (1) driven by civil servant, (2) a combination of
citizens and civil servant or (3) driven by citizens/communities where (in Castelnovo’s
model) configuration 1 and 3 represents traditional, non-co-produced services, Paths 1
to 5 represent full co-production, and Path 9 represents a redefinition of service design
and deployment with citizens controlling service delivery and government taking on
the role of coordinator of delivery (Castelnovo, 2015:4; Anthopoulos, 2017:285). The
variables that define the range of co-production are defined by Linders (2012:447-
450) as “government-citizen” and “public service delivery partnerships”, supporting
contextual needs and generating public value by activating citizens as prosumers.

21.1 Citizen participation and co-creation in Smart Cities

Attention needs to be focused on scalable and practical citizen-centric solutions as
part of a city’s innovation strategy and ecosystem. In essence, as captured under
the domain of co-production, Smart City implementation should seek to permit
engagement in collaborative digital practices and environments between citizens
and the city by leveraging citizens as a city’s partners on an urban innovation
platform (Madakam and Ramaswamy, 2015:3). This is important in ensuring that
smart services are contextually appropriate. This also relates to the peripheral
interconnections and interchanges between groups, people and communities that
imply the creation of an innovative space by attempting to uncover the complex
interconnectedness of all involved (Paskaleva et al., 2015:131; Burt, 2001:298).
However, apart from technological integration, achieving such a co-created reality
demands public participation and stakeholder education, i.e. the consolidation of the
different communities within a city’s innovation system, to engage users in defining
new and better urban services (Gutierrez et al., 2017:668). As a city is a “System of
Systems”, the stimulation of a co-created ecosystem requires cities to develop unique
strategic visions that permit the identification, initiation and application of Smart City
technologies to urban service management and its complex relationship with diverse
stakeholders (Arroub et al., 2016:2). Consequently, in the SCIEP conceptual model,
citizen participation is included in the governance and implementation approach to
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enable citizen participation and unlock associated potential or value. These include
the following approaches: (1) citizens as democratic participants, (2) citizens as co-
creators, (3) citizens as users, and (4) citizens as users and co-creators (Simonofski et
al., 2017:3). Importantly, in the SCIEP conceptual model, co-production and citizen
participation domains are included as a set of variables or approaches by which to test
or evaluate such participatory approaches and Smart City contextual needs. These
include the following indicators: (1) experiment portal, (2) lessening isolation, (3)
annotation of data, (4) city scale opportunities data, and (5) a EaaS framework. I
now provide an outline of these indicators.

21.1.1 Experiment portal towards service creation

Drawing from the Organicity platform, the SCIEP model includes and advocates
an experimentation portal (or layer) capable of containing or combining assets for
experimentation from across other platforms or communities which, when integrated
with an Asset Discovery API component, allows users or communities to discover and
explore potential services as informed by embedded and/or crowd-sourced urban IoT
device data. In addition, by using an Experimentation Management framework (EaaS
framework) new services or tool identification can be run as monitored experiments in
conjunction with a community management service by which to validate services and
incentivise experimental subjects, thereby mobilising citizen participation (Guti’errez
et al., 2016:7).

21.1.2 Lessening isolation through participation

Smart Cities require the development of a highly connected urban society aimed
at encouraging (1) active citizenry, (2) access to technology, (3) wireless Internet
connectivity, (4) economic and sustainable development, and (5) mobility. This
would include open access data and WiFi services, smart parking, smart waste
management, smart lighting, smart mobility and smart water management (Madakam
and Ramachandran, 2015:8). Such a definition requires a Smart City to aim at
establishing a connected infrastructure driven by sustainable urban and economical
models and development which support and enhance its citizenry and their quality
of life. As such, wide-spread participation should be perceived as an important
policy and cultural undertaking that serves as a vehicle for engagement to ensure
context-appropriate intervention and the mobilisation of citizens in the creation of
smart initiatives. Participation in this regard, as Arnstein (1969) points out, becomes
valuable in that it advocates a redistribution of power and the consideration of who
participates and when (Castelnovo, 2016:103). With reference to Arnstein’s Ladder
of Participation, participation therefore involves not necessarily an increase in public
engagement but what where the mode of participation is considered in order to allow
for the interaction of different contexts and stakeholders at different times. The
notion of ‘lessening isolation’, therefore, relates to Arnstein’s participation processes.
These include the use of participatory modalities that enable citizen to voice their
concerns (informing and consultation). It also entails the redistribution of power and
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Figure 23: A ladder of citizen participation (Arnstein, 2000:141)

establishment of greater civil autonomy to allow citizens to engage with stakeholders in
joint decision-making or planning (partnerships, delegated power and citizen control)
(Arnstein, 2000:241). Thus, participation in a Smart City context should also serve as
a measure (or indicator) of the degree of co-production within a Smart City strategy or
initiative. Furthermore, from a strategic point of view such consideration may permit
the identification, initiation and application of Smart City technologies regarding
urban service management and its complex interdependencies between stakeholders
and diverse contexts (Arroub et al., 2016:2). In this regard the concept of co-creation
in the Smart City context is viewed as a strategic point of contact between various
city actors and data sources that are utilised in order to shape smart services in a
collaborative manner. The SCIEP conceptual model includes awareness of the need to
lessen mechanisms of isolation to facilitate broader citizen participation. As mentioned
previously, indicators in this regard, therefore, include the following questions: 1) What
is the degree of tokenism (i.e, how are citizens informed and consulted)? 2) What is the
degree of citizen participation with regard to autonomy, delegated power and degree of
partnerships and influence in establishing and/or directing smart initiatives and their
benefits (Castelnovo, 2016:103; Arnstein, 1969). Such participation or synergies also
require the need to address issues of privacy, security, policies, connectivity models,
access to technology, business aims, etc. in order to make cities smart and improve
quality of life by using ICT to deliver relevant and efficient smart urban services (Rose,
Eldridge and Chapin 2020:4; Suryanegara et al., 2017:21).

21.1.3 Annotation of data and open data towards co-creation

Open data, as a freely shared and distributed online resource, need to answer to
certain criteria (or characteristics) for their potential to be mobilised for participating
stakeholders or groups towards service creation and innovation (Smart Cities Open
Data Guide, 2020:8). This necessitates governance that purposefully uses ICT to
interact more effectively with citizens or smart communities by utilising the available
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accumulated data to understand and address social problems, as well as initiate new
citizen services that are more interactive and democratic, including involving citizens
in policy decision making processes (Mellouli et al., 2014:1). Published data, therefore,
should bear the following characteristics, according to Nugroho et al. (2015:301):

o Published institutional data should be machine readable to facilitate use and
reuse.

o Data should be easily accessible on an online publicly available platform.

o Published data need to abide by proper regulatory standards and formats in
order to ensure interoperability between various data sets.

e Published data sets must have an audit trail indicating their original and
intended use, as well as a means of interpreting them to facilitate their use
and reuse.

21.1.4 EaaS framework

The Organicity project is an Experimentation as a Service (EaaS) framework based
on a 3-tier architecture consisting of (1) combined data sources (OC City Sites),
(2) a platform layer (Organicity Platform), and (3) an experimentation layer (Eaas
APT) which represents an ecosystem that supports and substantiates co-created smart
services (Gutierrez et al., 2016:4). In addition to an Asset Discovery API component
as part of its platform, it also uses an Experimentation Management framework. By
employing such a framework, as included in the SCIEP model, a new service or tool
identification can be run as monitored experiment in conjunction with a community
management service by which to validate services. The experimentation portal
should, therefore, include all services and implementation components to promote
service deployment through service experimentation by providing user interfaces that
support such co-creation of services and experimentation, as well as the discovery of
additional assets and allied metadata. As such, the EaaS framework encourages users
to experiment with and deploy their own custom urban services which could be a web
portal, smartphone application, etc. (Gutierrez et al., 2016:7).

21.2 Open Innovation and Stakeholder Engagement in Smart
Cities (Knowledge management)

The Smart City concept insists on enhanced stakeholder interaction between industry,
government, society and university. Open innovation constitutes the establishment
of value, sustainability and high living standards by activating extensive networking
and collaborative engagement amongst all participating city actors and stakeholders,
which contributes to a focused innovative action or goal (Paskaleva, Cooper, Linde,
Peterson and Gotz, 2015:121). Taking this into account, the SCIEP conceptual model
includes knowledge-management capacity as a means of foregrounding the development
of applicable social interactions for the communications environment as a way to
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control the relationship between knowledge-management capacity and performance
outcomes. Taking from Lichtenthaler and Lichtenthaler‘s (2009:1317) integrative
framework, such knowledge management relates to both internal and external
management processes. External knowledge exploration outlines the acquisition
of external knowledge resources. Internal knowledge exploration relates to an
organisation’s ability to generate new knowledge by connecting different levels of
understanding, where the organisational resources serve as knowledge potentials
which, when validated or tested, are transformed into new understanding (Smith,
Collins and Clark, 2005:347; Lichtenthaler and Lichtenthaler, 2009:1317). The
three organisational resources influencing an organisation’s knowledge creation ability
are (1) individual or latent knowledge, (2) relational connections and the flow of
knowledge amongst stakeholders, and (3) an organisation’s knowledge processes and
how they activate said knowledge (Hargadon and Fanelli, 2002:299; Smith et al.,
2005:347). Furthermore, according to Lichtenthaler and Lichtenthaler (2009:1317),
internal knowledge retention is the action of obtaining and preserving an organisation’s
long-term knowledge, such as a competitive advantage. External knowledge retention,
on the other hand, results in preserving knowledge outside an organisation or
through inter-organisational connections. Internal knowledge exploitation outlines an
organisation’s innovative practices and product outcomes as a result of their knowledge
application undertakings. External knowledge exploitation involves external or
outward-bound knowledge, such as software licensing, technological partnerships,
etc. In their knowledge-management model, these authors present six knowledge
capacities as a way of capturing and categorising an organisation’s internal and
external knowledge-management exploration, retention, and exploitation procedures.
These six knowledge capacities are: inventive, absorptive, transformative, connective,
innovative, and desorptive capacities (Lichtenthaler and Lichtenthaler 2009:1318).
Knowledge management processes highlight the importance of activating all producers
of knowledge within the urban landscape. As such, these processes attempt to
provide an inclusive space in which levels of participation prioritise the generation
of opportunities for engagement or agency that can uncover the ‘relational context’
of a city. In this regard knowledge-management processes may serve as a way of
understanding the urban landscape by acknowledging its embedded value (context) as
shaped by its citizens (Guma and Monstadt, 2021:362). I now provide an explanation
of these capacities.

21.2.1 Inventive capacity

Inventive capacity involves the procedures by which an organisation internally
generates and incorporates knowledge into existing structures or expertise.
Additionally, the degree of such inventive capacity relates to an organisation’s
familiarity regarding a particular knowledge domain or recognised need (Lichtenthaler
and Lichtenthaler, 2009:1319).
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21.2.2 Absorptive Capacity

Absorptive capacity pivots around knowledge acquisition: an organisation’s ability
to examine outside knowledge and incorporate it into its own knowledge domains.
As such, absorptive capacity necessitates that an organisation is able to recognise
and relate to potential absorptive knowledge sources (Lichtenthaler and Lichtenthaler,
2009:1319).

21.2.3 Transformative Capacity

This refers to the procedures and levels at which an organisation preserves knowledge
as part of its internal knowledge domains, which involves the internal retention and
management of knowledge. Transformative capacity requires an ability to reactivate
internally retained knowledge in order to generate more knowledge (Lichtenthaler and
Lichtenthaler, 2009:1320).

21.2.4 Connective Capacity

Connective capacity refers to the management of external networks that allows for
the ability and relational potential of knowledge retention outside an organisation’s
boundaries.  Connective capacity entails the stages connectivity or “interfirm
relationships” that support acquisition and retention of knowledge between
organisations to the point where such inter-organisational knowledge and connections
are even increased. In this light the degree of connective capacity results in an
expanded base of knowledge via the involvement of multiple partners (Lichtenthaler
and Lichtenthaler, 2009:1321).

21.2.5 Innovative Capacity

Innovative capacity pertains to an organisation’s potential to exploit and modify
knowledge into value or services. However, the activation of such potential or services
from internal and external knowledge exploitation necessitates foregoing knowledge so
as to identify available opportunities for innovation (Lichtenthaler and Lichtenthaler,
2009:1321).

21.2.6 Desorptive Capacity

Desorptive capacity includes the identification of potential external knowledge
prospects or options, as well as their utilisation for monetary or strategic gain, and
how these opportunities can be delivered to beneficiaries through outward knowledge
transference (Lichtenthaler and Lichtenthaler, 2009:1322).

21.3 Smart City initiatives and service types

The concept of smart services relates to a city’s innovation capacity and capability of
providing various service types, products and utilities to stakeholders, by utilising city
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infrastructure and resources to improve citizens’ quality of life (Anthopoulos, 2017:86).
As mentioned previously, in examining Smart City service types the following service
classes can be classified:

e Smart energy et al.: smart grids and the use of sensor and wireless networks to
monitor an entire city’s energy consumption (Rghioui and Oumnad, 2017)

e Smart transportation et al.: decrease traffic congestion by using GPS and sensor
networks to track vehicles and road use (Rghioui and Oumnad, 2017)

e Smart healthcare et al.: using sensor and wireless networks to remotely monitor
patients’ health and provide access to care services (Anthopoulos, 2017)

e Smart safety et al.: the use of digital safety cards to assist in online safety
(Anthopoulos, 2017)

e Smart education et al.: the use of online or e-learning platforms that allow for
extended or remote access to learning material (Anthopoulos, 2017)

e Smart environment et al.: the use of sensor and wireless networks to monitor
and track air quality (Rghioui and Oumnad, 2017)

e Smart planning et al.: developing a Smart City plan to promote sustainability
and efficient use of resources (Anthopoulos, 2017)

e Smart tourism et al.: city development of online renting services for unused
spaces (Anthopoulos, 2017)

e Smart waste management et al.: the use of sensor and wireless networks to
monitor waste containers in order to facilitate optimised collection times and
routes (Rghioui and Oumnad, 2017)

e Smart buildings et al.: making use of location- and context-aware services to
monitor environmental conditions, such as pollution levels which are then related
to users for action (Petrov, Mikhaylov, Moltchanov, Andreev, Fodor, Torsner,
Yanikomeroglu, Juntti and Koucheryavy, 2018:2)

e Smart economy et al.: the development of an open data framework to support
citizens and economic growth (Anthopoulos, 2017)

e Smart people et al.: investing in the development of a Smart City system that
values human capital and knowledge (Kumar and Dahiya, 2017:12)

e Smart living et al.: deployment of sensor and wireless networks for service
optimisation, such as monitoring of street lights according to weather, time and
movement (Rghioui and Oumnad, 2017)
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Figure 24: ISO and ITU smart service classes (Anthopoulos (2017:87)

Figure 27 (p.120) shows smart city service types and service groups (Anthopoulos,
2017:87).

Based on the above-mentioned service classes and types, the SCIEP conceptual model
lists the relevant Smart City paradigms that serve as new ways of activating public and
participant engagement within an urban setting. This allows for more inclusionary
platforms to serve as catalysts for empowering citizens, in order to transform in
a bottom-up city management approach and its developmental procedures. These
Smart City paradigms include (1) community and people, (2) natural environment
and infrastructure, (3) governance, and (4) the economy. It is within these paradigms,
and with the establishment of these urban ecosystems, that social interaction occurs
within diverse contexts, across different urban settings with multiple associated social,
infrastructural and technological characteristics, and that smart services may be
realised through a blending of co-created social innovation practices based on actor or
user needs (Aurigi and Odendaal, 2022:2). The SCIEP conceptual model includes a
set of three indicators as a way to (1) ensure that Smart City initiatives include all
inhabitants, (2) enable urban development which responds to the human and functional
needs of its people as opposed to sanitised market-driven solutions, and (3) support
urban development which captures the texture, complexity and contextual richness
of people and places (Aurigi and Odendaal, 2022:9). These three indicators are (1)
context, (2) co-design, and (3) deployment. They support the creation of a Smart City -
“a participatory innovation ecosystem in which citizens and communities interact with
public authorities and knowledge developers” (Oliveira and Campolargo, 2015:2336).
Furthermore, they advocate that “cities are smart when they take full advantage of
the human capital of its [sic] citizens, create innovation ecosystems where the new
dynamics of wealth and jobs creation takes [sic] place and promote new forms of
participatory governance” (Oliveira and Campolargo, 2015:2336). I now provide an
outline of these indicators.
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21.3.1 Context

Context and its analytical phase consist 