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Abstract

The majority of South African city centres are in a state of degeneration and need revitalising. The factors that contributed
to the degeneration and how the integration of information and communications technology (ICT) can be used to revitalise
them were examined in three South African city centres. The research was grounded in place theory. A survey method,
including the Delphi technique, followed by factor analysis, and ordinal regression modelling was used to collect and ana-
lyse data. The findings indicated that enhancing accessibility and safety, social and community involvement, human expe-
rience, built-up environment, and vibrancy were the five major components which needed reinforcing to revitalise the city
centres. However, ICT-linked strategies, including networking the areas with free Wi-Fi hotspots, creating places in which
to congregate, providing digital screens, and installing cameras and remote monitoring, are expected to attract people
and to facilitate accessing real-time information about different events, marketing, branding, and creating a unique image.
Also, the use of ICT will assist in reducing criminal activities and dispel the fear of crime. The combined effect is likely to

encourage people and businesses to return the city centres, making these areas vibrant and accessible.
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1. Introduction

City centres play a crucial role in the socio-economic
wellbeing of a city. Despite the decentralisation process,
which has been experienced in many cities around the
world, city centres are often found to be the source of ser-
vices such as commerce, administration, transportation,
etc. (Alexander et al., 2020; Jones & Livingstone, 2018).
City centres offer prime locations for housing and resi-
dences, as well as recreational, cultural, and tourist activ-
ities. Moreover, within a compacted area, city centres
encourage diversity, enable community and social inter-
action, and promote communication (Das, 2016; Powe &
Hart, 2008; Steyn, 2012). Morphologically, according to
Swiss-French architect Le Corbusier, the structure of city
centres is observed to be enormous, adaptable, active,
sharp, intense, and dominant, within which a richly var-
ied, refined vista of buildings, organised in an asym-

metrical manner, generates a powerful rhythm (Laua &
Lib, 2019).

However, in various countries, city centres have been
gradually losing their importance (Powe & Hart, 2008;
Wrigley & Lambiri, 2014). New centres of activities have
emerged and, in the face of this competition, the bustling
hearts of cities have increasingly been marginalised
(Alexander et al., 2020; Jones & Livingstone, 2018). Some
of the city centres in many developing countries have
continued to exist simply for their historical importance
or as tourist attractions.

Similarly, in South Africa, city centres are an inte-
gral part of most urban areas. These city centres were
once the nerve centres of major commercial, residen-
tial, administrative, cultural, and recreational activities.
The major public transport terminals are located close
to the city centres. These areas also contain several cul-
tural heritage and architectural monuments and other
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tourist and recreational attractions. However, in recent
years, it has been observed that several of the commer-
cial and administrative elements have been moved out
of the city centres. The reasons could be attributed to a
range of factors that include overall degeneration of the
area as a result of a decline in infrastructural facilities,
poor management and maintenance, and a reduction in
the number of commuting people, leading to a decline in
economic activities and the emergence and availability
of more affordable, modern built-up infrastructure and
activity centres in other sub-urban areas. Also, the per-
ception has been that city centres have been overrun
by criminal activities. This is alleged to have happened
because of poor control over the occupancy of dilapi-
dated or abandoned buildings, lack of adequate atten-
tion to required infrastructure, such as lighting and secu-
rity measures, as well as poverty, economic inequality,
etc. Consequently, people do not want to visit city cen-
tres out of fear. Furthermore, the housing conditions
have deteriorated. The value of the real estate, specifi-
cally in the housing sector, has declined.

In South Africa, a spatial development framework
for the sustainable development of cities has been
adopted, in which the main focus is on social integra-
tion and environmental considerations (Todes, 2011).
Accordingly, efforts have been made to undertake urban
renewal projects in some of the city centres to reduce
segregation and make them more inclusive and vibrant.
However, the degeneration of city centres continues,
raising the question of why these areas degenerate and
how this can be addressed.

Information and Communications Technology (ICT)
and various products driven by the Internet of Things
(loT) have become an integral part of daily life. Smart
technology has engendered functional and spatial
changes in various places, including city centres, and
brought about behavioural changes among people. This
influence is likely to continue with further technological
advancements (Alghamdi & Al-Harigi, 2015; Das, 2016).
Evidence from cities around the world—e.g., New York,
Toronto, London, and Vienna—suggests that ICT can play
a very important role in reviving the image of city cen-
tres. Consequently, it has been argued that ICT should
be considered as an integral part of re-developing or
revitalising city centres in developing countries.

Therefore, how the integration of ICT in city centres
can be used to revitalise the urban areas of South Africa
was explored in this study, within the context of three
major cities. Specifically, the current state of city centres,
the presence and influence of ICT, and the role of ICT in
the revitalisation process were assessed, and strategies
that would enable the revitalisation of the city centres
were examined. For this purpose, the following research
guestions were addressed:

1. What s the current socio-economic, spatial, visual,
and image-building status of the city centres in
South Africa?

2. What is the current status of ICT in the city
centres?

3. What roles can ICT play in revitalising the city
centres?

4. What strategic interventions are needed to revi-
talise the city centres?

2. Literature Review

The research for this study was grounded in place theory
and the implications of ICT in placemaking.

2.1. Theoretical Frameworks for Urban Renewal
and Redevelopment

Urban renewal is considered to be one of the most
effective approaches to improving the spatial and envi-
ronmental quality of a place (Zheng et al., 2014).
The approach has been adopted to rectify the urban
decay problem, meet socio-economic objectives (Lee &
Chan, 2008), enhance existing social networks, improve
the inclusion of vulnerable groups, and change adverse
impacts on the living environment (Zheng et al., 2014).
This approach creates an opportunity to re-use land,
improve the land value and physical, spatial, and environ-
mental quality of a place, create a unique place brand
image, and it also contributes to the sustainability of
cities (Wang et al., 2014; Zheng et al., 2014).

Several theoretical frameworks have been adopted
for urban renewal or re-development processes, includ-
ing sustainable development theory, smart growth the-
ory, new urbanism theory, organic renewal theory, and
place theory. Since this study was premised on place the-
ory, this has been discussed separately in Section 2.2.

Furthermore, arguments for giving attention to the
interaction among urban, architectural, technological,
economic, socio-cultural, environmental, and political-
administrative dynamics that evolve within a specific
urban area have emerged (Battisti et al., 2019; Corburn
& Cohen, 2012). Also, greater integration of people in
the urban re-development or renewal process should be
emphasised (Battisti et al., 2019).

2.2. Place Theory in Placemaking

Place theory is concerned with human-world relations
through experience (Laua & Lib, 2019; Pred, 1984). Pred
(1984, p. 279) defined a place by its functions, which
occur ceaselessly, and its contribution to history in a par-
ticular context through the creation of a physical setting.
Aplaceis not simply what is seen on the land, a setting, or
a location for human activities. Rather, “place” refers to
the functions and contributions made to history, culture,
society, and economy by the use of a physical setting.
Furthermore, a sense of place implies the ability to recog-
nise different identities of a place (Ralph, 1976, p. 63).
However, the location or spatial and physical attributes
are insufficient to create a sense of place. So, according
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to Castree (2009), human experiences provide meaning
to a place. In other words, not only one’s perception but
also one’s feelings about a place constitute a sense of
place. Therefore, “place” and “sense of place” are inter-
twined in the creation of places. Moreover, technologi-
cal changes, which fundamentally affect the attributes of
a place, have added another dimension to the develop-
ment of a place (Ralph, 2016). Both tangible attributes,
such as the physical setting and infrastructure, and intan-
gible features, such as distinctive experience, together
with the role of technology, create the uniqueness of
a place (Laua & Lib, 2019; Ralph, 2016; Richards &
Palmer, 2010).

In place theory, it is professed that a place should
be developed in such a way that it not only has tangi-
ble aspects but also reflects intangible experiences, such
as people’s perceptions and feelings about the place
and the community (Castree, 2009; Laua & Lib, 2019).
In addition to this, the incorporation of advanced digi-
tal technology, such as ICT, should be an integral part
of placemaking.

In an urban development context, a central area or
city centre can be considered as a place. While revi-
talising the central area of a city, in addition to the
creation/upliftment of a social setting through phys-
ical interventions that incorporate the intrinsic value
associated with the setting (Laua & Lib, 2019; Strydom
et al.,, 2018), the transformation must also be used
as an instrument for empowerment. In other words,
community empowerment, engagement of community,
and community practice should be taken into consid-
eration in the urban regeneration or revitalisation pro-
cess (Al-Kodmany & Ali, 2012; Strydom et al., 2018).
Furthermore, ICT should be employed as an enabler not
only for the physical and spatial transformation, but also
for the creation of a sense of place through empower-
ment and enriching human experience.

2.3. The Role of ICT in Placemaking

ICT has become indispensable in many spheres of pub-
lic activity and, consequently, has transformed society
and cities as well (Fernandez-Maldonado, 2012). ICT is
considered to be a desirable tool for social and eco-
nomic connectivity and urban efficiency (Castells, 1996;
Fernandez-Maldonado, 2012; Storper, 2010). Moreover,
it has been argued that innovative uses of ICT can assist in
achieving urban sustainability by improving the efficient
use of energy and water, decreasing carbon emissions
and waste, and enabling public participation in decision-
making about various urban developments (Fernandez-
Maldonado, 2012; Mitchell & Casalegno, 2008).
Arguments stating that the outstanding informa-
tional and networking capacities that ICT presents should
be utilised to bring about positive effects in economic
and social development, and improvements in spa-
tial development, quality of life and public participa-
tion have emerged. In this process, the use of ICT

will make cities and human settlements inclusive, safe,
resilient, and sustainable (Nkosi, 2018). Furthermore,
it has been argued that ICT can be deployed to con-
tribute to creating a unique image of a place as well
as shape spatial development (Das, 2016). However,
there must be adequate access to ICT infrastructure and
connectivity for people to benefit from ICT networks
(Fernandez-Maldonado, 2012).

In the context of urban regeneration or revitalisation,
specifically at the micro-level of central areas, it has been
argued that ICT plays a critical role. For instance, ICT can
be used to influence both the agglomeration and dis-
persion of central functions such as trade, commerce,
entertainment, and social and civic activities (Alghamdi
& Al-Harigi, 2015; Castells, 1996; Pratt, 2008). Moreovetr,
locating global economic activities with the existence of
both agglomeration and dispersion and socio-economic
diversity would improve the image of a place in a city,
including the central area (Little, 2013; McDonald &
Swinney, 2019; Sassen, 1996). For instance, ICT plays a
crucial role in the retail commercial sector. If strength-
ened in the central areas of cities, the ICT infrastructure
can be used to assist in the effective functioning of the
retail environment, supply chain, and customer service
management, as well linking various aspects of trade and
commerce, such as financial and inventory databases.
It has been contended also that ICT can be used as a
tool by marketing professionals to analyse the market.
For instance, through its various services, such as pro-
viding free Wi-Fi in public places or coffee shops, and
providing services through mobile phones, ICT can be
used to attract people and activities to the central areas,
which is an important aspect in revitalising the central
areas (De Filippi et al., 2020; Jeong et al., 2010). Similarly,
the use of ICT would support the designing of spaces by
urban planners, architects, and designers (Lepy, 2008).
For example, planners, architects, and designers can use
ICT to understand the available space better, examine
the land use, and improve space utilisation and manage-
ment of the central areas.

Furthermore, it has been argued from a planning
perspective that ICT can be used to enhance people’s
participation in planning and decision-making and to
engage them in co-design and co-production of spaces
and activities (Kwon, 2009). In this context, according
to De Filippi and Balbo (2011), the use of ICT enables
multi-modal, synchronous, or selective representation.
Specifically, the use of ICT could permit marginal cit-
izens to participate in the development or revitalisa-
tion processes by enhancing their awareness, encour-
aging interaction of individuals with diverse communi-
ties beyond time and space limits, and contribute to
increasing the general level of democracy and equity.
Moreover, it can invoke on-demand or real-time actions
by different responsible authorities. For example, people
can report issues related to environmental degradation
and the incidence of crimes directly to the concerned
authorities by using ICT applications and services, which
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can prompt the authorities to take action as needed
(Kingston et al., 2005).

Although the role and impact of ICT on a regional,
national, or city scale have been studied to a cer-
tain extent (Das, 2016; Mitchell & Casalegno, 2008;
van den Berg & van Winden, 2002), studies in the con-
text of central areas or on a micro-scale in the cities in
developing countries have been scarce. Thus, since it has
been argued that ICT plays a significant role in placemak-
ing, there was a need to examine how ICT can be used
to influence the development of city centres or assist in
their revitalisation.

3. Study Context and Research Methods

A quantitative research method was adopted, using a
survey for data collection, and both descriptive and
inferential statistical methods were used for analysis
and modelling.

3.1. Study Context

Three major cities of South Africa—Bloemfontein,
Pretoria, and Port Elizabeth—were selected as the study
context. These cities were selected based on a set of
criteria such as heterogeneity in geographical location
and spatial, structural, and functional homogeneity.
These cities are located in three separate regions of the
country: Pretoria in the north, Port Elizabeth (renamed
as Ggeberha) in the southeast, and Bloemfontein in
the centre, providing heterogeneous geographical rep-
resentation. Each city has a designated central busi-
ness district in which several urban functions are per-
formed, and each city has its image. The physical form
and structure of the city centres were observed to be
more or less similar. These central areas enclose pre-
dominantly mixed land use, with functions including
trade and commerce, administration, transportation, cul-
ture, and recreation. These central areas convey distinct
images and have regional and national importance. For
example, they are the major cities of each region and
two of these are capital cities. While Bloemfontein is
the provincial capital of the Free State, Pretoria is the
administrative capital of the country. Port Elizabeth is
the largest city of the Eastern Cape province. The his-
toric, tourist, and architectural elements in these spaces
offer structural homogeneity. These city centres offer
similar functions that are predominantly commercial,
followed by administrative and recreational functions.
However, it has been argued that these cities are degen-
erating and that various functions are being moved out
for one or more of the reasons discussed previously.
Also, spatial, social, and economic activities are declin-
ing (see Section 1). So, while there is physical, struc-
tural, and functional homogeneity, the central areas
of these cities represent geographical heterogeneity.
Consequently, these cities were observed to be repre-
sentative of similar, medium-sized cities in the country.

Therefore, they were considered to be ideal candidates
for this investigation.

3.2. Data Collection and Analysis

Two types of surveys were conducted to collect data.
Firstly, a survey among the stakeholders in the city cen-
tres was conducted to examine the factors and attributes
that would be essential for revitalisation. The stakehold-
ers included people employed in the city centres, local
visitors, residents in the area, and tourists. The sur-
vey sample included 840 respondents. The sample sizes
accessed in each of the selected cities varied between
260 and 350, but valid responses ranging between 242
and 311 were returned. Table 1 shows a summary of
the profile of the survey’s respondents. The sample size
for each city was found to be adequate at a confidence
level of 95%, with a confidence interval ranging between
5.56% and 6.3%, and a worst-case percentage of 50%.
However, overall, the sample size was found to be more
than adequate (>384) for a confidence level of 95%, with
a variance of 5%, and a worst-case percentage of 50%.
Based on the willingness and availability of the respon-
dents, random sampling and a semi-structured interview-
ing process were used. Care was taken to avoid bias
towards any race, gender, or age of the respondents, or
skewness towards one group of respondents. For this
purpose, in addition to the use of random sampling meth-
ods, different sub-groups of respondents, such as peo-
ple belonging to different races, age groups, and gender
were selected according to a proportional distribution
corresponding to their population size.

In addition, a Delphi survey was conducted among
31 experts and professionals to understand the vari-
ous ICT-linked strategies and policy interventions that
would be essential to revitalisation (Liggett et al., 2011).
The Delphi survey was deemed to be suitable because it
offers a structured group communication process, which
enables a group of experts to deal with a complex prob-
lem effectively (Hsu & Sandford, 2007). Furthermore,
compared with other alternative methods, such as multi-
criteria decision-making, nominal group technique, and
brainstorming, Delphi involves a reasonable number of
isolated and anonymous respondents to guide group
opinions towards a final decision or to answer ques-
tions through triangulation of subjective group opinions,
according to the analytical techniques and experience of
the researcher. It is also a multi-stage process, in which
each stage builds on the previous one, which leads to
convergence of opinions. Moreover, the Delphi method
is observed to be substantially more accurate than
either individual experts, traditional groups, or statistical
groups in which judgements of non-interacting individu-
als are aggregated (Rowe & Wright, 2001). On the other
hand, multi-criteria decision-making methods, (e.g., ana-
Iytical hierarchy process) are data intensive. Similarly,
nominal group technique and brainstorming are based
on a relatively smaller size of groups in which members
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Table 1. Summary of the profile of respondents.

Respondents’ Attributes

Bloemfontein

Pretoria

Port Elizabeth

Total

Total of questionnaires administered 260
Total of valid responses received 242 (93.7%)

Category of the respondents

Local residents 216 (89.3%)

Visitors 26 (10.7%)
Gender

Male 141 (58.3%)

Female 101 (41.7%)
Race

White 34 (14.0%)

African 186 (76.9%)

Coloured 14 (5.8%)

Other 8(3.3%)
Age

18-25 64 (26.4%)

26—40 82 (33.9%)

41-60 73 (30.2%)

261 23 (9.5%)

300
287 (95.5%)

256 (89.2%)
31(10.8%)

176 (61.3%)
111 (38.7%)

31(10.8%)
227 (79.1%)
18 (6.3%)
11 (3.8%)

78 (27.2%)
93 (32.4%)
84 (29.3%)
32 (11.1%)

350
311 (88.9%)

282 (90.7%)
29 (9.3%)

192 (61.7%)
119 (38.3%)

38 (12.2%)
235 (75.6%)
21 (6.8%)
17 (5.4%)

86 (27.7%)
99 (31.8%)
91 (29.3%)
35 (11.3%)

910
840 (92.3%)

754 (89.8%)
86 (10.2%)

509 (60.6%)
331 (39.4%)

103 (12.3%)
648 (77.1%)
53 (6.3%)
36 (4.3%)

228 (27.1%)
274 (32.7%)
248 (29.5%)

90 (10.7%)

might be known to each other and decisions are based
on voting or consensus. Since not much structured
statistical data was available and the study relied on
expert opinion for developing strategic interventions
through a rigorous analytical process, the Delphi tech-
nique was found to be more appropriate and was
thus used.

The participants included four urban planning and
design professionals, three architects, four civil engi-
neers, six academics from the field of architecture
and urban planning, three urban development exec-
utives (officers in charge of implementation), four
entrepreneurs, two individuals engaged in image-
building and branding, two sociologists, and three ICT
experts. The experts were selected according to their
relevant expertise, experience, and engagement in city
development. The focus of the discussions was on
ICT-linked strategies and how they could enable the revi-
talisation of the city centres. The responses of the stake-
holders were measured using a five-point Likert scale
with the values being: 1. Very Low, 2. Low, 3. Fair, 4. High,
and 5. Very High.

Both descriptive statistics and inferential statistics,
including a perception index (mean Likert scale score—
perception index [PI]), standard deviation (SD), and
z-probability were used to examine the accessibility and
use of ICT in different activities in the city centres.
Factor analyses, by means of principal component analy-
sis (PCA) with varimax rotation, were used to carry out
exploratory analysis of the identified components and
attributes required for revitalisation. PCA is one of the
most widely used tools for data analysis and is useful

for a variety of situations and data types. PCA can be
used to simplify the complexity in high-dimensional data
without compromising the trends and patterns. One of
the major advantages of this method is that it can be
used to assist in reducing the dimensionality of large
data sets and to increase interpretability with minimum
information loss. Moreover, PCA displays similar accu-
racy on the validation set with various other methods
such as baseline, missing values ratio, low variance filter,
high correlation filter, random forest/ensemble trees,
etc. Although it offers relatively less accuracy than back-
ward feature elimination, missing values ratio and for-
ward feature construction, and missing values ratio meth-
ods, it is much less time-consuming. PCA also helps in
ranking and reduces the redundant and noisy features
(Jolliffe & Cadima, 2016; Velliangiri et al., 2019). In the
current study, since the data collected were on an ordi-
nal scale and it was necessary to group various attributes
under a set of limited and important components to
examine the factors that influence the vitality of central
city areas, PCA was found to be suitable.

Kaiser-Meyer-Olkin (KMO) and Bartlett’s tests were
conducted, and communalities were calculated to check
the adequacy of the sample size and the validity and
robustness of the model. A scree plot was used to extract
and retain the principal components. Varimax rotation
was conducted to interpret the components and various
attributes under the components.

Ordinal regression modelling was done to examine
the relative influence of the ICT-linked strategies, while
constructing the ordinal regression model, goodness
of fit, likelihood test, and test of parallel lines were
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conducted to check the veracity of the model (Williams
& Quiroz, 2020).

4. Results and Discussion

Four aspects—namely accessibility of ICT in the city cen-
tres, use of ICT in different activities, various attributes of
city centres, and the strategic measures—were analysed
as presented in the following subsections.

4.1. Accessibility of ICT in the City Centres

Analysing the accessibility of ICT is essential to under-
stand the readiness and challenges of a place so that ICT
can be used to influence various activities significantly
and to augment them. Table 2 shows the ICT accessibil-
ity in the city centres as perceived by the respondents.
Accessibility was significant in terms of both broadband
and Wi-Fi internet connectivity. Similarly, connectivity by
GPS was significant in these areas. However, free Wi-Fi
hotspots were available to a certain extent and people
could access free Wi-Fi in a limited number of places in
the central areas. Also, CCTV cameras were available to
regulate and monitor traffic and other socio-economic
activities at limited locations. However, the presence of
digital messages and signage, intelligent transport sys-
tems and sensors for traffic control and parking, CCTV
cameras with internet connectivity for real-time remote
monitoring, and other loT applications were meagre.
This suggested that, although the city centres had ICT or
digital connectivity, the accessibility needed significant
augmentation. Evidence from literature suggested that
ICT plays a crucial role in the regeneration or revitalisa-
tion of areas, for instance, through enhancing interaction
among people and attracting small businesses (De Filippi
& Balbo, 2011; Kwon, 2009). Therefore, to revitalise the
city centres, the various attributes of ICT, as observed
above, should be augmented to improve its accessibility.

Table 2. Accessibility of ICT in the city centres.

4.2. Use of ICT in Different Activities in the City Centres

The use of ICT in different activities is shown below in
Table 3, which indicates the contribution of ICT to dif-
ferent aspects related to the functioning of the city cen-
tres in the existing situation. The use of ICT or its con-
tribution has been categorised under 11 distinct and
broad categories. According to the PI, the use of ICT
was significant for normal socio-economic activities that
included office, commercial, and recreational activities.
People used ICT for e-commerce to a certain extent.
Similarly, people accessed real-time information for var-
ious reasons (for example, transportation, social and
economic activities, and events or sporting activities).
Advertisement of socio-cultural activities and promotion
of tourism were conducted to some extent. However,
ICT was not generally used for e-governance/public par-
ticipation, monitoring of crime, real-time monitoring of
different social activities and public places, or real-time
display of information. This indicated that, although peo-
ple used ICT for certain socio-economic activities and
could access ICT through their private mobile devices,
and the city authorities used ICT for certain promotional
and advertising purposes, ICT was not used extensively
in essential activities, such as monitoring crimes, pub-
lic participation in governance systems, and displaying
real-time information in public places, which could be
a barrier to people visiting and participating in devel-
opmental and governance activities in the city centres.
Furthermore, the overall role of ICT was found to be not
significant statistically, but respondents perceived that it
could contribute significantly to the creation of vibrant
city centres. However, it has been argued that appropri-
ate and adequate ICT infrastructure, if created, would
facilitate various activities, empower people, improve
human experience and interaction in the central areas,
and, thus, help in their revitalisation (De Filippi & Balbo,
2011; Kwon, 2009). So, in the context of South African

Attributes PI SD z-score z-probability p-values
Availability of internet by broad band 4.19 0.68 1.75 0.959 0.00
Availability of Wi-Fi 4.05 0.63 1.67 0.952 0.00
Free Wi-Fi hotspots 3.25 0.59 0.41 0.659 0.00
Message and signage boards 2.60 0.58 -0.67 0.251 0.999*
GPS 4.16 0.65 1.78 0.962 0.00
Use of intelligent transport systems and sensors 2.59 0.72 -0.57 0.284 0.999*
for traffic control and parking

CCTV cameras 3.62 0.60 1.04 0.850 0.000
CCTV cameras connected with Wi-Fi 2.02 0.64 -1.51 0.065 0.999*
Other loT apps 1.71 0.54 -2.38 0.0087 0.999*
Note: * Statistically not significant.
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Table 3. Use of ICT in different activities in the city centres.

ICT Use Pl SD z-score  z-probability  p-values
General socio-economic activities 4.05 0.55 191 0.971 0.00
e-Commerce 3.73 0.64 1.14 0.872 0.00
e-Governance/public participation 2.83 0.55 -0.29 0.385 0.999*
Real-time information display 196 0.79 -1.33 0.091 0.999*
Real-time information access from private mobile devices 3.92 0.62 1.47 0.929 0.000
Real-time monitoring of different social activities and public places 1.97 0.77 -1.33 0.091 0.999*
Monitoring of criminal and suspicious activities 246 0.92 -0.59 0.277 0.999*
Advertising of the social-cultural activities 3.17 0.67 0.27 0.606 0.00
Promotion of tourism activities 3.20 0.60 0.34 0.633 0.00
Current role of ICT in the city centres 3.03 0.79 0.04 0.51 0.45*
Perceived role of ICT to improve the city centres 402 0.35 291 0.998 0.00

Note: * Statistically not significant.

cities, as discussed above, since ICT was not found to be
used significantly in a majority of the activities, it would
be essential to strengthen, enhance, and promote ICT
use in the city centres for their revitalisation.

4.3. Exploratory Analysis of the Attributes Essential for
Revitalising the City Centres

The exploratory analysis of the attributes that are essen-
tial for revitalising the city centres was conducted by
using factor analysis. Before the factor analysis, KMO and
Bartlett’s tests were conducted to check the adequacy
of the sample (Table 4). The KMO measure was 0.917,
which was more than the minimum recommended value
of 0.6. Bartlett’s test of sphericity was statistically signifi-
cant (p-value = 0.000, < 0.05). Thus, the sample was ade-
guate and the factorability of the correlation matrix was
supported. Furthermore, the communalities of all the
factors shown in Table 5 were greater than 0.6. Also, cor-
relation coefficients between various variables ranged
between 0.011 and 0.70, which implied that the major-
ity of the variables did not show high correlations and,
therefore, the chances of over-estimation were limited.
However, in cases where a relatively strong correlation
(>0.7) between two variables (pairwise) was observed,
one of the variables was discarded from the PCA. This
indicated that factor analysis was adequate for this study
(Tucker & MacCallum, 1997).

Table 4. KMO and Bartlett’s tests.

The principal components were extracted and
retained by using a scree plot (Figure 1), which showed
five components with eigenvalues of more than one.
Table 6 shows the total variance explained by each com-
ponent extracted. Component 1 (41.86%), component 2
(20.81%), component 3 (11.89%), component 4 (5.67%),
and component 5 (5.09%) were predominant, resulting
in a cumulative variance percentage of 85.35% of the
influence on the city centres.

Varimax rotation was conducted to interpret the var-
ious attributes of the five components that influenced
the vitality of the city centres. The results are shown
in Table 7. According to the close linkages observed
between the various attributes of each component, the
five components were labelled as: 1) Enhancing acces-
sibility and safety; 2) Social and community involve-
ment; 3) Human experience; 4) Built-up environment;
and 5) Vibrancy.

Each component and the loaded attributes are dis-
cussed below.

4.3.1. Component 1: Enhancing Accessibility and Safety

Seven attributes were loaded onto this component,
including accessibility and pedestrianising (0.955), art
and music (0.933), safe (0.919), connected (0.877), walk-
able (0.874), cosmopolitanism and openness (0.868),
and enhancing the local economy and environment

Tests Parameters Values
KMO measure Sampling adequacy 0.917
Bartlett’s test of sphericity Approx. chi-square 31,862.234
Degree of freedom 300
Significance 0.000
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Table 5. Communalities.

Attributes Initial Extraction
Architecture 1.000 0.870
Buzz 1.000 0.960
Diversity 1.000 0.689
Nightlife 1.000 0.842
Public spaces 1.000 0.912
Accessibility and pedestrianising 1.000 0.978
Restaurants and dining 1.000 0.850
Shopping 1.000 0.747
Professional and administrative buildings 1.000 0.894
Quality of buildings 1.000 0.715
Comfortable 1.000 0.946
Safe 1.000 0.889
Vibrant 1.000 0.849
Walkable 1.000 0.806
Cosmopolitanism and openness 1.000 0.805
Social cohesion 1.000 0.889
Art and music 1.000 0.920
Lifestyle 1.000 0.843
Enhancing 1.000 0.789
Connected 1.000 0.816
Diverse 1.000 0.918
Enduring 1.000 0.873
Enriching experience 1.000 0.841
Community involvement and participation 1.000 0.756
Belongingness 1.000 0.941
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Figure 1. Scree plot showing eigenvalues of the components.
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Table 6. Total variance of the principal components explained.

Initial Eigenvalues

Extraction Sums of
Squared Loadings

Rotation Sums of
Squared Loadings

% of Cumulative % of Cumulative % of Cumulative
Component  Total  Variance % Total  Variance % Total  Variance %
1 10.46 41.86 41.8 10.46 41.86 41.86 6.36 25.44 25.44
2 5.20 20.81 62.68 5.20 20.81 62.68 5.98 23.94 49.38
3 2.97 11.89 74.57 2.97 11.89 74.57 4.94 19.782 69.16
4 1.42 5.67 80.25 1.42 5.67 80.25 2.36 9.464 78.62
5 1.27 5.09 85.35 1.27 5.09 85.35 1.68 6.72 85.35

(0.858). This component is related to the augmenta-
tion of economy and environment, accessibility by differ-
ent modes of travel, including non-motorised, and free-
dom from criminal activities. Such attributes have also
been confirmed in previous studies (Das, 2016; Gehl,
2016; Vanolo, 2008). This component was the most pre-
dominant, with an initial eigen variance of 41.86% and
rotation sums of squared loadings of 25.44%. This indi-
cated that the attributes associated with this compo-
nent should be prioritised in the revitalisation process.
Moreover, since connectivity was one of the major
attributes in this component of development, ICT should
act as a facilitator and catalyst to reinforce or augment
the attributes.

4.3.2. Component 2: Social and Community Involvement

Seven items were loaded onto this component, includ-
ing buzz (0.957), comfortable (0.950), diverse options
and experiences (0.938), belongingness (0.935), commu-
nity involvement and participation (0.856), social cohe-
sion (0.838), and social diversity (0.781). This compo-
nent is related to comfort, social acceptance, and open-
ness, as well as community engagement and partici-
pation in development (Gehl, 2016; Temelova, 2007).
Stakeholders, irrespective of any social solidarities, high-
lighted cohesive behaviour, belongingness, and being
empowered to take decisions and carry out develop-
ment activities in the city centres. This component is

Table 7. Rotated component matrix of the principal components and attributes of central areas.

Components

Attributes 1 2 3 4 5

Accessibility and pedestrianising 0.955 0.066 0.235 0.080 0.017
Art and music 0.933 0.049 0.205 0.071 0.027
Safe 0.919 0.067 0.185 0.069 0.006
Connected 0.877 0.065 0.191 0.065 0.046
Walkable 0.874 0.091 0.130 0.022 0.129
Cosmopolitanism and openness 0.868 0.116 0.177 0.076 -0.017
Enhancing local economy and environment 0.858 0.047 0.211 0.076 -0.012
Buzz 0.046 0.957 0.174 0.069 0.085
Comfortable 0.048 0.950 0.172 0.071 0.083
Diverse options and experience 0.043 0.938 0.164 0.068 0.073
Belongingness 0.061 0.935 0.237 0.080 0.010
Community involvement and participation 0.075 0.856 0.121 0.054 0.019
Social cohesion 0.370 0.838 0.201 0.096 0.008
Social diversity 0.064 0.781 0.054 0.007 0.267
Enriching experience/feel-good factor 0.101 0.093 0.900 0.071 0.086
Lifestyle 0.163 0.153 0.848 0.268 0.045
Enduring and aesthetically pleasing 0.356 0.189 0.836 0.103 0.002
Public spaces 0.363 0.175 0.108 0.859 0.009
Architecture 0.180 0.130 0.304 0.853 0.029
Professional, commercial, and administrative buildings 0.165 0.113 0.403 0.831 0.025
Residential buildings 0.030 0.006 0.174 0.827 -0.014
Vibrant with people around -0.004 0.196 0.032 0.023 0.900
Nightlife 0.035 0.307 0.022 0.014 0.864
Restaurants and dining 0.229 0.159 0.024 0.355 0.804
Shopping 0.171 0.137 0.299 0.043 0.779
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aligned with place theory, in which it is argued that
empowerment of people and a place should be devel-
oped not only by considering spatial or environmental
interventions but also by considering public participation
(Castree, 2009; Laua & Lib, 2019). ICT can play a critical
role in empowerment and public participation.

4.3.3. Component 3: Human Experience

Three factors were loaded onto this component, includ-
ing enriching experience/feel-good factor (0.900),
lifestyle (0.848), and enduring and aesthetically pleas-
ing (0.836). The factors were linked to the perceptions,
intangible experiences, and feelings of people which, it
has been argued, are essential elements in placemak-
ing, as professed in place theory (Castree, 2009; Laua
& Lib, 2019). Moreover, this component could reinforce
Component 2. ICT can be used to create intangible expe-
riences, add perceptions, or bring out feel-good factors
through making information available on demand (Laua
& Lib, 2019).

4.3.4. Component 4: Built-Up Environment

The built environment is one of the most important com-
ponents of a place, and the creation of an appropriate
built environment assists in creating the importance or
the image of a place. Four factors were loaded onto
this component, including public spaces (0.859), architec-
ture (0.853), professional, commercial, and administra-
tive buildings (0.831), and residential buildings (0.827).
Quality of place is determined by the quality of the pub-
lic spaces and buildings. The demand for ubiquitous con-
nectivity for performing urban activities, as well as public
residential buildings and public places with ICT connectiv-
ity are of paramount importance in city centres (Battisti
et al., 2019; Corburn & Cohen, 2012; Zheng et al., 2014).
However, the relatively low ranking of this component
in this study suggested that improving this component
might not be most vital, but it is one of the essential com-
ponents and should be considered in conjunction with
the other ones for the revitalisation of the central areas.

4.3.5. Component 5: Vibrancy

A place should be vibrant and lively to attract activities
and people; conversely, activities and people make a
place vibrant. Four factors were loaded onto this com-
ponent, including vibrant with people around (0.900),
nightlife (0.864), restaurants and dining (0.804), and
shopping (0.779). The presence of these attributes was
very limited in the city centres of South Africa, as
observed during normal hours of the day and almost
non-existent in the evening hours. As argued by various
scholars, these attributes need to be augmented to bring
people and vibrancy back to the places (Gehl, 2016; Laua
& Lib, 2019; Ralph, 2016; Richards & Palmer, 2010). ICT
has the potential to be used to facilitate various activ-

ities by making information available often and in real-
time for shopping, dining, and recreational activities. ICT
can also be used to assist in assessing infrastructure,
for example, public transportation, and making it safe
(Kingston et al., 2005; Kwon, 2009).

4.4. Evaluation of ICT-Linked Strategic Measures to
Revitalise the City Centres

To improve the vitality of the city centres based on the
augmentation of the five principal components analysed
above, it was essential to evaluate what ICT-linked strate-
gies could be implemented to enable the revitalisation
of the city centres. For this purpose, six strategies (iden-
tified by SID) and the existing status of the city centres
were evaluated. Table 8 shows the relative influence of
the strategies evaluated, based on their parameter esti-
mates and significance levels.

Five strategies (ICTO1-ICTO5) were evaluated and
compared with the existing status of ICT adoption in the
city centres. Four strategies were statistically significant
and were likely to assist in revitalisation. These strategies
were: network the area with free Wi-Fi hotspots (ICT01),
create places to congregate and provide digital screens
(ICT02), install surveillance cameras to monitor criminal
activities remotely (ICT05), and install digital maps and
signage (ICT04). Live streaming of national and interna-
tional sporting or cultural events was not statistically sig-
nificant and thus could not be linked conclusively to the
revitalisation of the city centres.

Networking of the area with free Wi-Fi hotspots
was the most significant strategy (ICTO1: B = 3.107)
that should be considered in the revitalisation process.
This is expected to enhance and provide connectivity
for stakeholders and even for people who are without
private internet to access real-time information with-
out constraints while in the city centres. This strategy
is aligned to Component 1, enhancing accessibility and
safety, which was found to be the most essential com-
ponent in revitalisation. This strategy is likely to assist in
enhancing economic activities and improve accessibility
to different means of transportation as well as improving
safety through information on various criminal activities
(De Filippi et al., 2020; Jeong et al., 2010).

Creating places in which to congregate and providing
digital screens (ICT02: B = 2.265) was the second most sig-
nificant strategy. Implementing this strategy can enable
the transmission of information as well as the broad-
casting of different socio-cultural, entertainment, and
sporting events. Consequently, implementing the strat-
egy can result in the creation of a vibrant environment,
which can attract people to such places (Gehl, 2016; Laua
& Lib, 2019; Ralph, 2016). Moreover, this might help
to enhance interaction among people or communities,
which might increase community involvement and par-
ticipation in the activities in city centres.

The installation of surveillance cameras to monitor
criminal activities remotely (ICTO5: B = 1.843) was the
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Table 8. Influence of ICT-related strategies in revitalising the city centres.

Upper Lower

SID Strategies Estimate (B)  EXP(B) Wald Significance Bound  Bound

ICTO1  Network the area with free Wi-Fi 3.107 22.35 25.379 0.000 1.898 4.315
hotspots

ICTO2  Create places to congregate and 2.265 9.63 18.131 0.000 1.222  3.307
provide digital screens

ICTO3  Live-stream national and international 0.795 2.21 2.674 0.102* -0.158 1.747
sporting activities

ICTO4 Install digital maps and signage 1.402 4.063 7.577 0.006 0.404 2.400

ICTO5 Install surveillance cameras to 1.843 6.31 12.370 0.000 0.816 2.870
monitor criminal activities remotely

ICTOO  Current status of ICT adoption 0 1

Note: * Statistically not significant.

third most significant strategy that should be considered
for revitalisation. It has been alleged that many crimi-
nal activities take place in South African city centres and
people hesitate to visit them out of fear. Remotely moni-
tored surveillance cameras can make it possible to detect
criminal activities and assist in arresting people involved
in crime. Moreover, the strategy can enable law enforce-
ment departments to detect suspicious activities or peo-
ple and prevent the occurrence of any untoward or crim-
inal incidents. Furthermore, this is expected to boost
the confidence of people and alleviate their fear of vis-
iting the city centres. On the other hand, it will discour-
age the criminals from being involved in criminal activi-
ties for fear of being caught. Therefore, such a strategy
could be an essential element in revitalising the city cen-
tres, which has scarcely been considered in any urban
renewal or redevelopment process. However, this mea-
sure must be taken without creating an impression of a
heavily policed or secured area and without compromis-
ing people’s privacy (Wolfe, 2020).

The fourth most significant strategy that should be
considered is the installation of digital maps and signage
(ICT03: B = 1.402). Although this strategy was perceived
to have relatively less impact than the other three strate-
gies, digital maps and signage are one of the most impor-
tant requirements in important places. Implementing
this strategy would assist in orienting people to the built
environment or area in relation to a destination (White,
2014). It will provide directions and information about
the location of various activities to visitors, who might
not be able to access such information from their mobile
devices. This would also improve accessibility to differ-
ent places, activities, and modes of transportation in the
city centres.

5. Conclusions

Most efforts to upgrade the built environment are made
through spatial and physical interventions, the major-

ity of which achieve some cosmetic changes, but the
challenge of continual degeneration remains the same.
In this study, the argument has been made to revitalise
city centres by integrating ICT into the socio-economic
and cultural fabric of cities.

Five components and their attributes were shown
to be significant in revitalising city centres. These were:
enhancing accessibility and safety, social and commu-
nity involvement, human experience, built-up environ-
ment, and vibrancy. Thus, while improving the spatial
built environment is important, revitalisation demands
more than that. The aims of transformation should be
to make the city centres accessible and safe, to enhance
economic opportunities, to build on social and commu-
nity involvement, to offer enriching human experiences,
and to create vibrancy by attracting people and activities.
It has been argued that ICT can be used as an enabler
or facilitator to attain the above-mentioned transforma-
tion. However, it was found that, although accessibility
of ICT in the city centres does exist to a certain extent, it
needs significant reinforcement. Furthermore, although
ICT is being used in different activities of city centres to
a certain extent, such as in general socio-economic activ-
ities and for promotional and advertising purposes, it is
not used significantly in many essential activities, such
as monitoring crimes, public participation in governance
systems, and displaying real-time information in public
places. It is perceived that ICT could be deployed to con-
tribute significantly to the creation of vibrant city centres
if appropriately augmented.

Four ICT-linked strategies were found to be signif-
icant in assisting in this transformation. ICT network-
ing with free Wi-Fi hotspots is expected to enhance
economic activities and accessibility. Creating places in
which to congregate and providing digital screens might
assist in broadcasting socio-cultural and entertainment
events, which could attract people and improve social
interaction. Moreover, social interaction combined with
the availability of free Wi-Fi will empower people to
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participate in the decision-making and development of
city centres. Installing surveillance cameras and remote
monitoring of activities, without compromising the pri-
vacy of people and creating an impression of a polic-
ing atmosphere, is likely to help in discouraging criminal
activities as well as dispelling fear by making city centres
safe to visit. Installing digital maps and signage would
reinforce accessibility by different modes of transporta-
tion. Thus, the combined effect of these ICT strategies is
expected to make city centres more empowering, safer,
and more vibrant.
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