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Abstract

The deployment of digital technologies in African cities, beyond improving service delivery, raises issues of digital
inclusion, digital rights, and increasing spatial and social inequalities. As part of the African Cities Lab Summit 2023,
we conducted a workshop with 20 multidisciplinary participants to explore issues related to the deployment of digital
technologies in African cities. This research is a policy paper that addresses these issues and provides policy
recommendations for local governments. It emphasizes the importance of inclusive digital infrastructure, regulations
safeguarding vulnerable sectors, and governance ensuring citizens’ rights in the digital transformation. Focusing on
transparency, equity, and collaboration with communities, local governments play a vital role in fostering inclusive
digital transformation, essential for equitable and rights-centric smart cities in Africa.

Policy Significance Statement

In this paper, we delve into critical issues that transcend the mere enhancement of service delivery through digital
technologies, encompassing broader concerns such as digital inclusion, digital rights, and the exacerbation of
spatial and social inequalities. Our workshop addressed key aspects such as digital infrastructure, the digital
divide affecting vulnerable populations, the disruptive nature of digital services, and the ethical implications of
facial recognition technologies on human rights within African urban contexts. The societal implications of the
digital transformation in African cities cannot be overstated, and this article not only highlights these challenges
but also provides actionable recommendations for local governments to navigate and harness the opportunities
presented by digitalization while safeguarding the rights and well-being of their citizens. The research findings
and recommendations presented herein hold significant relevance for policymakers, urban planners, and scholars
interested in the intersection of technology, society, and governance in the African context.

1. Introduction

An increasing number of revolutionary technologies have emerged and disrupted the urban dynamics in
African cities. Indeed, the increasingly important deployment of digital technologies in rapidly growing
African cities is bringing major changes to the urban fabric and the provision of urban services, while

© The Author(s), 2024. Published by Cambridge University Press. This is an Open Access article, distributed under the terms of the Creative Commons
Attribution-NonCommercial licence (http://creativecommons.org/licenses/by-nc/4.0), which permits non-commercial re-use, distribution, and repro-
duction in any medium, provided the original article is properly cited. The written permission of Cambridge University Press must be obtained prior to
any commercial use.

Check f
https://doi.org/10.1017/dap.2024.7 Published online by Cambridge University Press Updates.


https://orcid.org/0009-0005-8221-8453
mailto:leandry.junior.jieutsa.nkuidje@umontreal.ca
http://creativecommons.org/licenses/by-nc/4.0
https://doi.org/10.1017/dap.2024.7
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/dap.2024.7&domain=pdf
https://doi.org/10.1017/dap.2024.7

e21-2 Leandry Jieutsa et al.

reshaping interactions between the various urban players (Ciriminna et al., 2021). What is considered The
Fourth Industrial Revolution is bringing about profound and rapid changes in urban systems and people
(Hoosain et al., 2020). Recent advances in digital technologies from the Internet of things (IoT), artificial
intelligence (Al) big data, and 5G are rapidly transforming city societies in Africa and advancing the
capabilities of local governments to deliver services in the digital world (Kennedy et al., 2015).

Whether it is a sensor of various kinds, online delivery services, mobility services, facial recognition
technologies (FRTs), and many others, all of which occupy an important place in African urban systems
propelled by the IoT, improved connectivity, Al, and, above all, mobile banking. Indeed, the ever-
increasing deployment of digital technologies in African cities is transforming spatial, social, and
economic systems while at the same time reshaping urban governance systems (Odendaal, 2020).

However, the deployment of digital technologies in African cities raises major issues that need to be
addressed, so that digital technology does not become a vector for increasing inequalities and excluding
the most vulnerable. Indeed, the negative effects of digital technologies in cities are very little studied,
especially with regard to inequalities and the new forms of exclusion and marginalization that they
generate, and which need to be the subject of more research (Woods, 2020; Luusua et al., 2022).

The issues of digital divide, digital rights, inequality, and exclusion of the most vulnerable are
becoming more acute in cities, with digital technology becoming increasingly present. The ever-
increasing role of technology in cities generates new social issues that are difficult to understand
(Calvo, 2020), deepens some of the existing inequalities, creates new ones, and benefits the most fortunate
while punishing the poor (O’Neil, 2017; Courmont and Le Gales, 2019).

As cities are the support most of these trends, local governments play a central role in protecting residents’
rights from potentially harmful practices that arise from business activities (United Nations, 2011). Indeed,
the deployment of digital technologies in African cities poses the need to frame how they should be regulated
and managed, the values and principles that should guide their use, and the role of local governments in
ensuring that digital technologies are developed in an inclusive manner for the well-being of all.

This paper summarizes the discussions held by young researchers at the African Cities Lab Summit
2023 (ACL, 2023). As part of this summit, young researchers met for a workshop lasting for an hour and a
half on the impact of digital technology deployment in African cities.

The aim was to analyze the impacts and societal challenges posed by the deployment of digital
technologies in African cities in a local and global context, and then to formulate recommendations for
local governments.

This paper captures the essence of the workshop’s discussions. It is divided into three main sections.
The first one presents the methodology. The second one presents the societal impacts of deploying digital
technologies in African cities, from the perspective of digital infrastructure, digital inclusion of vulnerable
groups, digital services in mobility, and FRTs. The third section provides recommendations to address the
identified issues.

2. Methodology

This paper presents findings from a workshop titled “Deployment of Technologies in African Cities:
Emerging Issues and Policy Recommendations for Local Governments,” held during the African Cities
Lab Summit 2023 on May 24, 2023, for a total duration of 90 min. Led by the author, the workshop
audience comprised 20 participants of various profiles (researchers in technology and human sciences,
students, engineers, urban planners, architects, etc.) from different universities, as listed in Table 1. The
workshop stemmed from the call for communication within the summit framework. The workshop
methodology consisted of three steps, as illustrated in Figure 1.

2.1. Step 1: literature review

The initial stage involved identifying pertinent topics by conducting a literature review that examined the
impact of digital technologies on African urban regions.
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Table 1. List of participants in the workshop

Participants Profile Institution Country

1 Urban planner and PhD student Montreal University Canada

2 Researcher in Artificial Intelligence Center of Urban Systems Morocco

and cities

3 Student in IT Mohammed VI Polytechnic University Morocco
(UM6P)

4 Architect Win Studio Archi, Ecole Nationale France
Supérieure d’Architecture de Paris-
Belleville

5 Urban planner Infranum, Science-Po Ivory-Coast

6 Assistant professor Moulay Ismail Meknés University Morocco

7 Student in urban planning Institut National d’Aménagement et Morocco
d’Urbanisme (INAU)

8 Student in data science Mohammed VI Polytechnic University Morocco
(UM6P)

9 Student in IT Mohammed VI Polytechnic University Morocco
(UM6P)

10 PhD student in Machine Learning Mohammed VI Polytechnic University Morocco
(UM6P)

11 Researcher in smart city Mohammed VI Polytechnic University Morocco
(UM6P)

12 Architect Freelance Cameroon

13 Student in architecture Mohammed VI Polytechnic University Morocco
(UM6P)

14 Engineer and CEO ghm-labs Morocco

15 Student in data science Mohammed VI Polytechnic University Morocco
(UM6P)

16 Researcher in smart city Hassan II University Morocco

17 Researcher in urban systems Mohammed VI Polytechnic University Morocco
(UM6P)

18 Urban planner / Morocco

19 Geographer and researcher in Center of Urban Systems Morocco

territorial management
20 Researcher in data science Hassan II University Morocco

This literature review employed the Web of Science database because of its comprehensive and
reputable collection of scholarly contributions. The search query involved combining key concepts:
technology-related terms like “digital technology” and “smart technology,” terms associated with African
cities such as “African cities,” and social impact-related terms like “social issues” and “social impacts.”

The query structure employed the Boolean operator “AND” to interconnect the three core concepts and
“OR” to encompass research articles. The actual query on Web of Science was as follows: TITLE-ABS-
KEY (["Digital technology" OR “smart technology””] AND ["African cities"] AND ["social issues" OR
“social impacts”]).

The search on the Web of Science database initially yielded 110 articles, of which 93 remained after
excluding reviews, conference reviews, and letters. Additionally, gray literature, including press articles,
books, reports, and working papers, was explored to ensure a comprehensive viewpoint, encompassing
both French and English language resources.
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Initial themes for discussions
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1. Digital infrastructures and digital inequalities
2. Digital inclusion of vulnerable groups;

Emerging issues of the digital revolution in African cities

Deployment of digital infrastructures and
raising of digital inequalities (spatial
inequalities, low digital inclusion of
vulnerable groups)

Disruptive effects of
digital services ( Exclusion of informal
workers, economic xenophobia)

Policy recommendations for local governments

Partnerships with civil society

Human rights-based norms and regulations
to protect the most vulnerable

3. Digital services In mobllity; Digital inclusion of ) Promote local innovations
4. Facial recognition technologies and human rights. the most vulnerable (exclusion of vulnerable
groups including elderly, migrants, refugees, Build innovative financial mechanisms
A youth, women)
~
Impacts of facial Inputs

recognition technologies ( threat to
human rights, threat to the sovereignty
of cities due to imperted technologies)

Qutput

Inputs

Outlauts

OQutputs

Step 1: Step 2: Step 3:
Lliterature Workshop Workshop part 2
review part1 (Recommendati

ons)

(Discussions)

Questions
Web of Science Quizzes Brainstorming
Gray literature Videos Presentations

Presentations.

Figure 1. Workshop structure and framework (Source: Author).

From this exploratory process, 33 documents were selected for review, based on their direct relevance
and articulation regarding the impact of digital technologies in African Cities. The analysis was conducted
in April 2023. This rigorous review has identified four primary themes.

* Digital infrastructure and inequalities
* Digital inclusion of vulnerable groups;
« Digital services in mobility;

* FRTs and human rights.

2.2. Step 2: discussions

From the identified themes, the author has prepared an interactive presentation consisting of quizzes,
videos, open questions, photos, and texts as listed in Tables 2 and 3. This part of the workshop lasted for
60 min. As the presentation progressed, the participants were encouraged to interact and contribute to
the discussions via their smartphones through the ahaslide' platform. Figure 2 shows some of the
answers that were collected through the platform during the workshop. This interaction allowed
participants to contribute to the presentation prepared by the author through answers to quizzes,
contributions on various themes, answers to open questions, and so forth. Participants could also react
verbally by raising their hands to elaborate on a response given through the platform or share a thought.
This interaction enriched the themes identified by the author, with ideas, experiences, perspectives,
questions, and issues.

Uhttps://ahaslides.com/.
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Table 2. List of questions and quizzes used for the first part of the workshop

Number Question Type of question

Question 1 ~ What is digital infrastructure for you? Open-ended question
Question 2 A vulnerable group is? (Optionl: Is more exposed to exclusion  Quiz (pick answer)
with the current digital revolution; Option 2: Is located in an
area exposed to natural risks; Option 3: Has specific
characteristics causing a higher risk of falling into poverty)
Question 3 Can these groups be categorized as vulnerable? The elderly, Quiz (pick answer)
Women, At-risk children and youth, Refugees, The mentally
and physically disabled, Illiterate people and local language
speakers.
Question 4 ~ What urban services in your city do you think could be affected  Open-ended question
by emerging technologies?

Table 3. List of videos used for the first part of the workshop

Number Title of the vidéo Source

Video 1 L’enquéte du 20H : tous reconnus en un clic ! https://www.facebook.com/infofrance2/
videos/1389908305082602/
Video 2 Nanjira Sambuli: Governance, Technology, & https://www.youtube.com/watch?v=

Africa SxgrwTeOlnM
Video 3 South Africa Anti-Uber Protest: Metered taxi  https://www.dailymotion.com/video/
drivers accuse Uber drivers of ‘killing x6ga7ql
business’
Video4  Nnenna Nwakanma : Artificial Intelligence, https://www.youtube.com/watch?v=
Youth, and the Digital Divide in Africa Mpg79gN{RKO
To join. go to: ahaslides.com/ACL2023 O AhaSlides To join. go to: ahaslides.com/ACL2023 © AhaSlides
What urban services in your city do you think could be affected by A vulnerable group is
emmerging technologies ? o

0
s more exposed to Is located in an arca Has specific
exclusion with the current exposed to natural risks charactenistics causing a
digital revolution higher risk of falling
into poverty

010 Q0» w1 ¥4 w7 o o EE-ER IR IR LE IF L

Figure 2. Some of the responses to questions 2 and 4 collected during the workshop (Source: Authors).

2.3. Step 3: recommendations

The present section was allotted a duration of 30 min for the purpose of devising recommendations in
response to the concerns brought up in the initial segment. Each participant was separately asked to pen
their suggestions on post-it notes, in alignment with the predetermined themes, and subsequently present
them to the remaining participants for further discussion. Table 4 provides the number of participants who
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Table 4. Repartition of participants’ contributions according to each theme

Themes Number of participants who made recommendations
Digital infrastructures and digital inequalities 7
Digital inclusion of vulnerable groups 10
Digital services in mobility 4
Facial recognition technologies and human rights 8

a) First part of the workshop during the interactive ~ b) Second part of the workshop during the
presentation on digital infrastructure brainstorming to formulate recommendations

S e ‘
¢) Second part of the workshop, a participant is d) Family picture at the end of the workshop with
discussing a recommendation formulated the participants

Figure 3. Pictures illustrating the progress of the different stages of the workshop (Source: Authors).

made contributions based on each theme, with these recommendations specifically targeting local
government bodies. Figure 3 depicts the various stages of the workshop through photographic represen-
tations. The images capture the different steps of the workshop in a visually compelling manner. The
photographs are arranged in a sequential order, showcasing the progression of the workshop from start to
finish. This visual representation makes it easier to understand the different stages of the workshop and
grasp the overall process.
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3. Societal impacts of the deployment of digital technologies in African cities
3.1. Digital infrastructure and digital inequalities

The deployment of digital technologies in cities relies strongly on digital infrastructure. Indeed, to connect
devices and people across the African continent, it is necessary to deploy and secure, qualitative, and
affordable digital infrastructure.

Digital infrastructure includes network infrastructure (backbone, wired infrastructure, datacenters,
etc.), which allows objects and devices to be connected to each other. Their efficiency and speed enable
the use of advanced technologies such as IoT and all connected devices (sensors) that report measure-
ments, provide alerts, and allow remote actions to be taken.

Although the digital infrastructure in Africa is increasing rapidly, closing the digital gap with the rest of
the world (Abdychev et al., 2020), with the fiber optic network growing from 278,056 km in 2009 to
1 million kilometer in June 2019 (Traoré et al., 2022), and the deployment of various types of sensors in
African cities, a significant gap remains, with around 900 million people lacking access to the Internet
(UN-Habitat, 2021). This leads to digital inequalities such as the digital divide, which goes beyond simple
Internet access and use to encompass the outcomes linked to Internet use by different social groups in a
given territory (Alzouma, 2005; Gilbert, 2010; Robinson et al., 2020b; Ferreira et al., 2021).

This digital divide represents a significant human and economic loss for cities and territories in Africa,
and research has shown that the number of Internet users positively affects the inclusive growth of
economies (Abdychev et al., 2020; Ndubuisi et al., 202 1; Kouladoum, 2023), which can be characterized
as both spatial and socioeconomic (Nijman and Wei, 2020). Indeed, the deployment of digital infrastruc-
ture reproduces spatial inequalities, thus enriching the multiscale spatial divide between cities and
peripheries, metropolises and secondary cities, cities, and rural areas, as well as developed and less
developed countries (Ramalingam, 2016; UNESCO, 2016; Otioma et al., 2019).

In the city and rural areas, the infrastructure gap accentuates the divisions between urban and rural
areas due to low or non-existent digital infrastructure coverage (Sagna, 2006; UN-Habitat, 2021). In most
African countries, the deployment of digital infrastructure is closely linked to the deployment of basic
infrastructure, such as water and electricity distribution networks. As a result, hard-to-reach or sparsely
populated rural areas are poorly served by these infrastructures, and populations are unable to access
digital services. This is also explained by the low profitability of infrastructure deployment in these areas
for telecommunications companies deploying infrastructure. The socioeconomic profile of these popu-
lations (lower class) explains this observation, as they are unable to afford such Internet services, which
are still too expensive for the poorest sections of the population (Vodoz, 2010).

Consequently, migration from rural to urban areas is increasing. Another consequence is the loss of
economic opportunities for rural dwellers, and the difficulty of access to quality education or any digital-
related services enjoyed by urban dwellers (Aruleba and Jere, 2022).

At the city level, the spatial divide is widened by the deployment of digital infrastructure, with weak or
absent connectivity in certain outlying districts and informal settlements (Otioma et al., 2019; UN-Ha-
bitat, 2021). Governance of digital infrastructure projects may be one of the reasons for this disparity.
Indeed, in most African countries, telecommunications companies that belong to the private sector deploy
digital infrastructures (de Feydeau et al., 2022).

These private companies are guided primarily by the quest for profitability, and will primarily deploy
their services in areas where populations are in a position to access them financially. Service providers
tend to focus on those who can afford to pay for their services, accentuating disparities between areas and
neighborhoods.

This spatial divide has a strong impact on the digital inclusion of vulnerable groups, who find it harder
to access digital services and related economic opportunities in urban areas. The digital divide to which
population groups are concentrated in precarious neighborhoods is subject to a feedback loop effect,
where the infrastructure deficit condemns them to live in these affordable spaces but limits the economic
opportunities offered by digital infrastructures (Ramalingam, 2016). In reference to the Matthew effect,
vulnerable groups in neighborhoods with poor digital infrastructure are increasingly excluded from
advantaged classes, widening the gap between the rich and poor (Tewathia et al., 2020).
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This brings us to another aspect of the spatial divide linked to digital infrastructure: gentrification.
Digital technology is increasingly being linked to gentrification (Hovik et al., 2022). By concentrating
mainly on city centers, the risk for African cities is that the deployment of digital infrastructure will lead to
gentrification, making city centers less accessible to the lower classes, who will retreat to the less served
but more affordable outskirts (Tveten, 2018).

Another element arising from a lack of digital infrastructure is the accentuation of social inequalities
and social exclusion. The Covid-19 pandemic has demonstrated the damaging consequences of poor
quality or non-existent internet, particularly in the education sector, causing many children to be excluded
from school (Radoine et al., 2022). For example, school closures in Kenya have affected 18 million
children (Radoine et al., 2022). The lack of infrastructure also affects the distribution of essential urban
services. New technologies are a great way to innovate the distribution of essential urban services in
Africa, but the majority of innovative digital solutions require a quality infrastructure network. Poorly
served areas, although the most concerning by these solutions, are unfortunately the most excluded
because they are poorly served.

3.2. Digital inclusion of vulnerable groups

The digital revolution like several other revolutions before it has created winners and losers (Ramalingam,
2016). Although the rapid deployment of technologies has created opportunities for many vulnerable
groups, this digital revolution has also brought about unequal access to technologies (Ndoya and Asongu,
2022). The increasing deployment of digital technologies in cities places additional pressure on vulner-
able groups that are most exposed to the negative impacts of the digital transformation of cities (UN-
Habitat, 2021). These groups include the elderly, women, at-risk children and youth, refugees, mentally
and physically disabled, illiterate people, and local language speakers.

Therefore, in increasingly connected and digital cities, the issue of digital inclusion is emerging as
essential (Livingstone and Helsper, 2007; Robinson et al., 2020a; Mubarak and Suomi, 2022; Radoine
et al., 2022). Digital inclusion is a term that goes beyond mere provision of digital technology. This
emphasizes the importance of providing technologies with the aim of benefiting the targeted population
by meeting their requirements and needs. Digital inclusion reinforces the relevance, affordability, and
sustainability of digital technologies, leading users to expand their skills and knowledge, and therefore
empowering them within the Information Society (IS) (Pitula and Radhakrishnan, 2007; UN-Habitat,
2021; Kanobe et al., 2022).

Another phenomenon occurring simultaneously with the digital revolution is the aging of the
population. Older people are particularly anxious about digital technologies and find it difficult to
integrate them fully into the booming digital ecosystem (Kanobe et al., 2022; Mubarak and Suomi,
2022). For instance, studies have shown that up to 27% of the older urban population lacks Internet
connectivity (UN-Habitat, 2021). In addition, the significant digital divide and, more spherically, the lack
of digital skills and literacy among the elderly contributes to the digital exclusion of this population group
(Bothma et al., 2022; Mubarak and Suomi, 2022). Consequently, they are excluded from basic services
and social connections (Kanobe et al., 2022). Indeed, in cities undergoing digital transformation, the
elderly struggle to independently access several urban services. This includes healthcare, administrative
services, mobility services, and so on. Already very vulnerable by their state of health and low economic
status, the digital transformation of cities further exacerbates the vulnerability of the elderly.

Another vulnerable group worth mentioning is women, as they are at a disadvantage when it comes to
using digital technologies: there were 250 million fewer women online than men worldwide. In Africa, the
exclusion of women is more prevalent, as only 27% of women use the internet, while 38% of men use it
(Kanobe et al., 2022). This implies a lack of exposure to opportunities online for women, not only because
of the lack of access to the Internet, but also because of the limited knowledge they have to navigate the
digital world; an increasing number of jobs require a certain level of knowledge of technologies, which
can lead to women (with a lack of digital literacy) having less choice when it comes to choosing their
career path.
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The digital gap can also be explicitly perceived within the youth; 70% of African youth do not have
access to digital technologies (Livingstone and Helsper, 2007). Their exposure to digital technologies is
strictly related to whether their schools, communities they live in, and/or families can afford to provide
said technologies (Kanobe et al., 2022). The COVID-19 crisis, for example, has shown the important role
of digital technologies in young people’s access to education and the job market (Radoine et al., 2022).
Digital exclusion is further reinforced by the difficulty for this group to access information, learn new skill
sets, and benefit from recreation and social networking, raising the question of inadequate infrastructure
and the affordability of these digital technologies.

People with special needs also suffer from digital exclusion, and according to the World Health
Organization, only 5-15% of this group has basic access to assistive technologies, which concerns people
with special needs from the Global South. Unfortunately, the lack of access to technology increases the
social isolation and marginalization of this group, leading them to miss opportunities to participate in
various digital activities in society. Recent technology is progressively becoming integral to modern life
for improved quality of life. Therefore, it is imperative that people with special needs learn how to adopt
computer technologies to be part of the IS.

Digital exclusion also affects urban refugees; refugees are forced to migrate to foreign countries in
which they may not get equal rights, priority, and attention as compared to national citizens. It is obvious
that refugees equally require access to and use of the Internet and technology for navigation and
communication among themselves and with their relatives and friends. Mobile technology plays a crucial
role in saving refugees’ lives during their travel to countries to settle as well as in their integration
thereafter (Abujarour, 2018). It plays a key role in promoting social inclusion, because it allows refugees
to participate in society and regain control over their lives. Technological tools can be of great use for
communicating with refugees to minimize language barriers during settlement.

In general, Internet and digital technologies play a significant role in reaching equity, innovation, and
economic development. It is crucial to allow wider access to these technologies by closing the digital gap
for vulnerable groups in order to ensure a better quality of life.

3.3. The disruptive effect of digital services: the e-hailing services

The advent of digital service platforms for housing or mobility, such as Airbnb and Uber, has provided a
new shape to service provision in many African cities but has also highlighted the exclusionary power that
new digital technologies can have on the most vulnerable.

For example, e-hailing services are booming in several African cities. It is about sourcing for a taxi or
other forms of urban mobility using a computer or mobile device (Bah, 2016; Contreras and Paz, 2018;
Weru and Mugo, 2020). Uber was the first digital taxi app to be launched in many African cities
(South Africa in 2013, Nigeria in 2014, Ghana in 2016, etc.), and due to its disruptive effect (Elbanna,
2017), many other applications followed, and ride-hailing apps have even expanded to motorbikes and
buses, such as Kenya, and transformed the way people commute in cities (Weru and Mugo, 2020).

These services have facilitated mobility in cities and created jobs for many people (Henama and Sifolo,
2017). However, despite this positive aspect, the advent of e-hailing service platforms like Uber has
brought about negative consequences such as unfair competition and threatened the livelihoods of
traditional taxis, especially in the context of legal vacuum, to regulate the practice (Contreras and Paz,
2018; Agyemang, 2020; Odendaal, 2020; Ojekere, 2022).

Indeed, these services have faced strong tensions, anger, resistance, violence, and contestations
through existing conventional taxis in several African cities (Mwaura, 2016). For instance, Uber drivers
have faced different forms of violence. In Casablanca, Morocco, the Uber service withdrew in 2017 in the
face of strong protests from taxi drivers, who saw themselves losing their livelihood to this giant. Similar
protests have also been observed in South Africa, Ghana, and Kenya, with the corollary being the fear of
conventional taxis that their activities would disappear following increasingly significant declines in
revenue (Henama and Sifolo, 2017). This is also the case in Cameroon with the platform Yango, which
was suspended in February 2023, following the grumbling of taxi drivers (Edjo, 2023).
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By democratizing taxi services, these e-hailing service platforms threaten the income of conventional
taxis whose drivers come from vulnerable social groups (low levels of education and income); hence, this
economic xenophobia (Henama and Sifolo, 2017). Despite the positive boost to the efficiency of urban
services, this technology, like many others, removes the right to the city (Lefebvre, 1968) from its
vulnerable workforce by empowering and privatizing urban services that are part of an economic and
social value chain on which this segment of the population strongly depends (Willis, 2019). For Courmont
and Le Galés (2019), many of the questions raised by the new mobility services platforms stem from the
indifference of computer codes to the norms laid down by the institutions that govern these spaces
(Courmont and Le Galés, 2019).

Therefore, the digital transformation of urban services raises issues of exclusion of vulnerable groups
such as taxi drivers, street vendors, or street workers, who have very few options for professional
retraining in the event of the loss of their activities. Another issue is the sovereignty of cities and
territories over the transformation of urban services, particularly when it poses complex social issues that a
purely technological approach cannot respond to (Alzouma, 2005; Odendaal, 2020; Woods, 2020;
Boateng et al., 2022).

3.4. FRTs and human rights

Data governance is a major issue in the deployment of digital technology in cities. This raises ethical,
security, and privacy issues to which citizens are sensitive. Indeed, according to a study conducted by
Ipsos in (2019), two out of three citizens worldwide are distrustful of the use of their personal data.

Personal data refer to information relating to a natural person in terms of identity, health data, places
frequented, or any other form of information that enables that person to be identified (Li and Saxunova,
2020). These data can be collected at any time using technologies such as IoT, and then quickly processed
in large amounts using Al. Although it can be used to optimize urban service provision, the use of this data
nonetheless raises important societal issues (Tshiani and Tanner, 2021).

In African cities, one technology in particular is increasingly present in public spaces and is fed by
personal data: FRT. This is a digital surveillance technology that matches a photograph of a person’s face
to a database containing the person’s image, name, and other records already in the database. This
technology uses biometric data along with other available information to provide precise and accurate
information about a person and his/her behavior (Sarabdeen, 2022).

FRTs are used in African cities for law enforcement, to improve urban security, and to reduce crime.
Several African governments have implemented these technologies in their respective cities. The city of
Nairobi, for example, has installed around 1,800 high-definition cameras in the city since 2014 (Jili,
2022), and Kampala Police invested $126 million in 2019 in closed-circuit televisions in the Ugandan
capital (Biryabarema, 2019).

Privacy is a fundamental right that includes data privacy (Sarabdeen, 2022). By collecting and using
personal information, FRTs violate citizens’ privacy and personal data (Loideain, 2017; Naranjo, 2020).
This technology also lacks transparency in its use, as the data of individuals are taken randomly in public
spaces and without concern. Furthermore, the algorithms used to analyze and process the photos and
information collected were opaque.

Beyond privacy, the use of these technologies also threatens human rights, reducing individual
freedoms and leading to discrimination (Naranjo, 2020; Dauvergne, 2022; Lagana, 2022). In oppressive
political regimes, FRTs are used to track activists, protestors, and politicians as in Uganda (Kafeero,
2020), one of the worst countries in the world for excessive and invasive use of FRTs (Bischoff, 2021).
This practice violates human rights and threatens democratic freedoms (Naranjo, 2020). This raises the
need for a framework or even prohibition of this practice, as mentioned by the UN Special Rapporteur on
Freedom of Association and Assembly in his 2019 report presented to the UN General Assembly (Human
Rights Council, 2019).

The sovereignty of the cities and territories that deploy this technology is also called into question,
because the FRTs used in African cities are imported, mainly from China (Jili, 2023). The adoption of this
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technology in Africa is closely linked to Huawei’s Safe Cities Project (Dauvergne, 2022; Jili, 2022),
which consists of [P-based cameras with Wi-Fi backhaul installed across major grids of the city and
connected to a command center, complete with video analytics (Huawei, 2019). In the absence of local
technical capacity and technology, African cities do not have control over these technologies or the ability
to perform maintenance or absolute control over the data.

The human rights violations posed by these technologies raise the issue of the right to the city
(Lefebvre, 1968). Indeed, these disruptive technologies restrict freedom and raise the issue of the right
smart city in increasingly digital cities (Willis, 2019). This highlights the issue of digital rights, which
are interpreted as existing human rights that need to be protected in the context of digital technologies
(UN-Habitat, 2022). In view of the discriminatory, intrusive and oppressive character, and so forth that
these technologies can have on citizens while threatening universal fundamental rights, the right to have
digital rights in cities emerges (Calzada, 2021).

With the ever-increasing deployment of technologies in African cities, including FRTs, the question of
privacy protection has increased (Makulilo, 2016). Privacy is recognized as a constitutional right in many
African countries and 36 states on the continent have data protection laws, 16 of which have ratified the
African Union Convention on Cyber Security and Personal Data Protection, known as the Malabo
Convention (Lovells, 2023). Countries such as Ghana, with its Data Protection Act (Act 843);
South Africa, with its Protection of Personal Information Act; and many others, protect the privacy of
their citizens (Bryant, 2021). However, the rapid development of technologies in cities requires rapid
adaptation of regulatory tools and governance mechanisms.

4. Policy recommendations for local governments

The deployment of digital technologies in African cities raises many societal issues, and it is important to
consider people centered on smart cities. The digital transformation of African cities must not increase
disparities or create new inequalities, from the establishment of digital infrastructure to the inclusion of
vulnerable groups. Local governments are at the heart of the inclusive territorial transformation process in
Africa. As part of the workshop “Deployment of technologies in African cities: emerging issues and
policy recommendations for local governments” organized as part of the African Cities Lab Summit 2023,
the participants and the author made the following recommendations for local governments.

4.1. Prioritize inclusive digital infrastructure for equitable citywide access and local innovation

As digital infrastructures are at the heart of the digital transformation of African cities, local governments
must ensure that they are put in place in such a way as to guarantee inclusive access to digital services for all
citizens. This is through innovative financing mechanisms that ensure the universal coverage of territories,
particularly in peripheral areas and informal settlements. Local governments must, therefore, establish
public—private partnerships and social contracts with the private sector and social actors that guarantee an
inclusive deployment of digital technologies while guaranteeing economic profitability and social well-
being. To guarantee the technological sovereignty of African cities, local governments must implement
policies and strategies to allow the accessibility and adaptability of digital infrastructures and technologies
by focusing on local innovation. The aim is to promote local innovation ecosystems to boost the production
of low-cost technologies adapted to the local context in terms of use and language. By creating digital
innovation ecosystems at the local level, local governments can ensure affordable, context-specific digital
transformation that meets the needs of citizens while ensuring economic and social development.

4.2. Ensure digital transformation that protects vulnerable urban sectors via inclusive regulations and
citizen-centered governance

With regard to technologies that impact access to services such as mobility, housing, social services, and
other urban services involving sensitive socioeconomic strata, local governments must be proactive in
putting in place policies and regulations that guarantee that the digital transformation of urban services by
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private actors protects actors in the sector rather than threatening or even eliminating their sources of
income. By partnering with trade unions, associations, and other civil society organizations, African city
governments must implement norms and regulations based on the social context to protect vulnerable
sectors. It is a question of setting up a new social contract that defines inclusive conditions and
frameworks for the deployment of technologies that affect sensitive social strata in urban areas. Therefore,
these disruptive technologies must be implemented through inclusive governance approaches that give
more weight to citizens by putting them at the center of the process. By relying on civil society, local
governments must be at the forefront of the deployment of all urban technologies to limit their negative
externalities and ensure that they protect the most vulnerable. They must also build capacity and set up
monitoring offices with civil society to assess technologies developed by the private sector before their
deployment in the urban landscape to limit their negative impacts.

4.3. Protect citizen rights in cities’ digital transformation through inclusive governance and transparent
regulations

Technologies deployed in urban areas must preserve citizens’ human rights. FRTs, for example, pose serious
challenges to individual freedom. The protection of personal data and the privacy of citizens must be at the
heart of the digital transformation of territories in Africa, and local governments must ensure that digital
technologies do not infringe upon human rights. Inspired by the cities’ coalition for the digital rights model
(UN-Habitat, 2022), local governments must put in place standards and regulations to oversee the
deployment of emerging technologies from a people-centered smart cities perspective. The governance
of these technologies in urban areas must be done in an inclusive manner by ensuring transparency in the
development and use of technologies and the participation and engagement of communities to ensure that
technologies serve their needs by integrating issues of equity, diversity, and inclusion. Local governments
must also collaborate with civil society actors to assess, monitor, and monitor the evolution of urban
technologies to avoid undermining individual freedoms, privacy, and other fundamental human rights. They
must also acquire the necessary capacities and put digital public goods and infrastructure in place to ensure
that the transformation of territories takes place in an inclusive manner.

5. Conclusion

This paper demonstrates how the deployment of digital technologies in African cities generates societal
issues that local governments must address. Indeed, the deployment of digital technologies in African
cities threatens individual freedom and human rights, strengthens disparities, and excludes vulnerable
groups, as well as social and spatial inequalities. Local governments play an important role in inclusive
digital transformation of territories to ensure that no space is left behind. Transparency, equity, inclusion,
collaboration, and commitment of local communities must be at the center of all approaches to the
deployment of technologies in African cities.

It is therefore necessary to examine what are the rationalities and stakeholders of the future “smart city”
for better inclusion (Luque-Ayala and Marvin, 2015). In this sense, multi-actor and multi-scale govern-
ance is an essential first step to ensuring that the deployment of digital technologies in cities guarantees
digital inclusion by limiting the digital divide while preserving digital rights (UN-Habitat, 2022). In
addition, the governance of African cities in the digital age must consider the social elements of the digital
transformation of territories, namely, the impact on the quality of life, work, and interactions of citizens.
Al IoT, Big Data, 5G, and so forth. Essential points must be considered from the beginning, namely the
consequences of the technologies used in society and the institutional mechanisms to be put in place to
limit them as much as possible.

The recommendations in this study are formulated in the context of a workshop with random
participants, which limits its scope and extent. In particular, the workshop had duration constraints. To
extend the scope of the results of this study, future research should map the practices of African cities in
response to the issues identified in this study and discuss the measures put in place to address these issues.
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