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Abstract. Inclusive smart cities aim to create a more equitable and accessible urban environment for all
citizens, including people with disabilities, low-income individuals, and marginalized communities. This
concept involves using technology and data to improve urban services and infrastructure while ensuring that
everyone can benefit from these advances. The observation is that nowadays, in the majority of African
countries, the city’s transformation into a smart city only concerns a small portion of the population, those in
the metropolises who have skills and access to technological tools. Those in rural areas or precarious urban
quarters that are not business centres are simply excluded or ignored from the process, perhaps because they do
not have the skills or access to emerging technological tools due to their geographical location. Smart education
and therefore educational technologies are among the most sensitive in this context. Therefore, Inclusive
educational technology can play a significant role in this case by providing access to education and training for
all citizens, regardless of their socioeconomic status or physical abilities. It ensures that everyone has access
to the skills and knowledge needed to participate in the digital economy and benefit from the opportunities it
offers. This work identifies the roles that inclusive educational technologies can play in transforming cities into
inclusive smart cities.
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1 Introduction

As the world continues to become more interconnected,
cities are beginning to adopt a range of technologies to
become more connected, efficient and sustainable smart
cities. Smart cities are characterized by the use of tech-
nologies such as the Internet of Things (IoT) and artificial
intelligence (AI) to improve the quality of life for their cit-
izens, enhance sustainability and optimize resource man-
agement [1]. Thus, in order to improve the management
of urban processes and the needs of inhabitants, various
administrations from all over the world have presented a
large number of models of future cities in which technol-
ogy, connectivity, sustainability, comfort, safety and at-
tractiveness are the crucial objectives to be achieved, on
the one hand, and raise awareness of the concept of "smart
cities" on the other [2]. However, smart cities can also ex-
acerbate existing inequalities if they are not designed with
inclusivity in mind. The general observation shows that
most of the smart city initiatives that are implemented do
not always take into account the socioeconomic disparities
that exist in many cities. At the same time, academics and

⋆e-mail: eric.kameni@univ-yaounde1.cm
⋆⋆e-mail: ctekouaboukoumetio@gmail.com

policymakers have increasingly recognized that traditional
approaches to urban planning and development are failing
to address social inequality and exclusion. This has led to
a renewed interest in "inclusive cities" that prioritize so-
cial justice, equity, and participation [3]. The concept of
inclusive smart cities represents a significant shift in the
way urban development had been viewed. By prioritizing
social inclusion and equity alongside technological inno-
vation, it creates cities that work for everyone.
The inclusive smart city finds its own meaning in Africa
especially since in Africa, the region contains half of
the world’s extreme poverty. Social inclusion will con-
tribute to improving the conditions for the participation
of individuals and groups in the transformation of the
city through areas such as markets (labor, land, housing,
credit), services (electricity, health, education, water) and
spaces (political, cultural, physical, social). In Africa,
several cities are implementing smart city initiatives to
address the challenges of rapid urbanization, population
growth, and limited resources [5]. According to a report by
Frost & Sullivan, the African smart city market is expected
to reach $158 billion by 2025. The report also highlights
that South Africa is leading the way in smart city develop-
ment in Africa, followed by Kenya and Rwanda. Several
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works in the literature have addressed the issue of trans-
forming African cities into smart cities [5]. Those of these
works interrogate and diagnose the concept of the smart
city as it has been applied in Africa in order to decipher the
opportunities and challenges that characterize its manifes-
tation in space and in time. While others present the main
challenges to having sustainable and smart cities in Africa
in the future. Finally, some are interested in how smart
cities can contribute to the development and improvement
of the living conditions of citizens. However, despite these
initiatives, there are still challenges facing the implemen-
tation of smart cities in Africa such as limited funding,
lack of infrastructure, lack of skills in technology, exclu-
sion, and inadequate policies and regulations among oth-
ers. As for the technology skills gap, while this is less of a
concern for politicians, it stands out as a critical aspect in
the transformation of a city into a smart city. For what will
a smart city contribute if the majority of its citizens are not
sufficiently skilled to exploit the benefits of the technology
it offers? Generally speaking, the process of transforming
cities into smart cities most often only concerns the actors
of the metropolis (in terms of training and use of tech-
nology), those of the remote areas being simply forgotten.
This last aspect can be a real brake for the transforma-
tion of the city, because those who have not been involved
may find themselves in a city that is much more ungovern-
able tomorrow than it was yesterday, characterized by a
more complex flow of information and decision-making
circuits than ever before, and thus leading to slower de-
cision making. Technological education can be an asset
in solving this situation. Inclusive educational technology
in Africa is a growing field that aims to provide equal ac-
cess to education for all, including those with disabilities.
In this work, we identify the roles that inclusive educa-
tional technologies can play in transforming cities into in-
clusive smart cities and then propose a model of inclusive
educational technologies for transforming cities into smart
cities that aim to foster inclusion by focusing on various
goals for and set by residents. The academic literature
review helped us build an emergent narrative of African
smart city exclusion and its relationship with inclusive ed-
ucational technologies. We then focused on analyzing the
conceptual relationships of inclusive cities and inclusive
educational technologies.

2 Concepts and challenges

Urbanization is a global phenomenon that has led to the
growth of cities and towns. The rapid pace of urbaniza-
tion has resulted in several challenges, including traffic
congestion, pollution, and inadequate infrastructure. To
address these challenges, there is a need to smartify ur-
banized cities [16]. Smartification often involves the inte-
gration of technology into urban systems to improve effi-
ciency, sustainability, and quality of life [4].

In conclusion, inclusive Smart Cities in Africa face
various challenges. Addressing these challenges requires
a collaborative effort between governments, private sector
actors, civil society organizations, and citizens. By work-
ing together towards inclusive Smart City development,

African cities can create sustainable urban environments
that benefit all citizens

2.1 Design methodologies for inclusive smart
cities

The design methodology for inclusive smart cities involves
the integration of technology and data-driven solutions to
improve the quality of life for all citizens, including those
who are traditionally marginalized or excluded. This ap-
proach requires a holistic understanding of the needs and
perspectives of diverse communities, as well as a commit-
ment to equity and social justice [14, 15].

In addition to the design methodology for transform-
ing cities into smart cities proposed by [15, 16], the de-
sign methodology for inclusive smart cities involves sev-
eral key steps [14, 17, 18, 39]:

1. Understanding the needs of all citizens: The first
step is to understand the needs of all citizens, in-
cluding those who may be marginalized or excluded
from traditional urban planning processes. This can
be done through community engagement, surveys,
and other forms of research.

2. Identifying barriers: The next step is to identify
any barriers that may prevent certain groups from
accessing or benefiting from smart city services.
These barriers could include physical barriers (such
as lack of accessibility), digital barriers (such as lack
of internet access), or social barriers (such as lan-
guage or cultural differences).

3. Co-creation: Inclusive smart city design involves
co-creation with citizens and stakeholders. This
means involving them in the design process and en-
suring that their voices are heard throughout.

4. Prioritizing equity: Equity should be a priority in
all aspects of smart city design, from infrastructure
to service delivery. This means ensuring that re-
sources are distributed fairly and that no group is
left behind.

5. Continuous evaluation: Finally, inclusive smart
city design requires continuous evaluation and feed-
back from citizens to ensure that services are meet-
ing their needs and addressing any issues that arise.

2.2 Challenges of the implementation of inclusive
smart cities in africa

The concept of Smart Cities has gained significant atten-
tion in recent years, with the aim of creating sustainable
and efficient urban environments through the integration
of technology and innovation. However, the implementa-
tion of Smart Cities in Africa has been problematic due
to various challenges [7, 8]. One of the main challenges
facing the implementation of Smart Cities in Africa is lim-
ited resources. Many African countries lack the financial
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and technological resources required to develop and im-
plement Smart City projects [6, 8]. According to a re-
port by the World Bank, African cities face a financing
gap of $100 billion per year for infrastructure develop-
ment [12]. This makes it difficult for African cities to in-
vest in innovative technologies and infrastructure required
for Smart City development. Another challenge facing
inclusive Smart Cities in Africa is inadequate infrastruc-
ture [7, 8]. Many African cities lack basic infrastructure
such as reliable electricity supply, clean water, and ef-
ficient transportation systems. This makes it difficult to
implement Smart City projects that require reliable infras-
tructure such as high-speed internet connectivity and smart
grids [13]. We also have Lack of Political Will, the suc-
cess of smart city initiatives often depends on political
will and support from government officials [7, 9, 10]. In
some cases, African governments may not prioritize these
projects or may not have the necessary expertise to imple-
ment them effectively. Privacy and Security Concerns can
be also a challenge [9, 11]. Smart city technologies can
raise concerns about privacy and security, particularly in
countries with weak data protection laws or high levels of
corruption. This can make it difficult to gain public trust
in these initiatives. Social inequalities also pose a signif-
icant challenge to inclusive Smart Cities in Africa. Many
African cities are characterized by high levels of poverty
and inequality, which can limit access to technology and
innovation for marginalized communities [13]. Inclusive
Smart City projects must address these social inequalities
by ensuring that all citizens have equal access to technol-
ogy and innovation.

3 Social Exclusion in African smart cities
and inclusive educational technologies

Smart cities are urban areas that use advanced technolo-
gies to improve the quality of life for their citizens. In
Africa, smart cities are being developed to address the
challenges of rapid urbanization, such as traffic conges-
tion, pollution, and inadequate infrastructure. However,
there is a concern that these smart cities may exclude cer-
tain groups of people, particularly those who are econom-
ically disadvantaged or have limited access to technology.

3.1 Social Exclusion in African Smart Cities

The emergence of smart cities in Africa has been accom-
panied by concerns about exclusion. The development
of these cities is often driven by private sector interests
and may not take into account the needs and perspectives
of all citizens. For example, some smart city projects in
Africa have focused on high-end residential areas or busi-
ness districts, rather than addressing the needs of low-
income communities [20, 21]. This can lead to a situation
where only certain groups benefit from the technological
advancements made in these cities.

One of the main forms of exclusion in African smart
cities is digital exclusion, which refers to unequal access
to digital technologies and services. This can be due to

factors such as poverty, lack of infrastructure, and low lev-
els of digital literacy [22]. Digital exclusion can lead to
further marginalization and hinder economic development
[23]. Another form of exclusion is social exclusion, which
refers to the marginalization of certain groups based on
factors such as race, gender, or disability. Smart city tech-
nologies can perpetuate existing inequalities by favoring
certain groups over others [22]. For example, facial recog-
nition technology may be less accurate for people with
darker skin tones [24], leading to discrimination against
black individuals. Environmental exclusion is also a con-
cern in African smart cities. The implementation of smart
technologies can lead to environmental degradation and
displacement of marginalized communities [22]. For ex-
ample, the construction of new infrastructure for smart city
projects may require the destruction of natural habitats or
the displacement of indigenous communities.

To address these forms of exclusion in African smart
cities, several strategies have been proposed. These in-
clude promoting digital literacy and access to technol-
ogy for marginalized communities [23], involving com-
munity members in decision-making processes for smart
city projects [22], and ensuring that environmental impact
assessments are conducted before implementing new tech-
nologies [25].

Exclusion is a significant challenge in African smart
cities, and addressing it requires a holistic approach that
considers the social, economic, and environmental impacts
of smart technologies. By promoting inclusion and equity
in smart city projects, African cities can ensure that the
benefits of technology are shared by all members of soci-
ety.

3.2 Inclusive Educational Technologies in Africa

Inclusive educational technologies in Africa refer to the
use of technology to support and enhance the learning
experience of students with disabilities or special needs.
These technologies can include assistive devices, software
applications, and online resources that provide access to
educational content and facilitate communication between
students, teachers, and parents. In recent years, there has
been a growing interest in the development and implemen-
tation of inclusive educational technologies in Africa, as
governments and organizations seek to improve access to
education for all learners [26].

Inclusive educational technologies have the potential
to bridge the digital divide and provide equal access to ed-
ucation for all learners, including those with disabilities
for example through the use of open educational resources
(OERs). OERs are freely available online resources that
can be used for teaching and learning purposes. In African
cities, where access to education is often limited, inclu-
sive educational technologies can play a critical role in
improving educational outcomes and promoting social in-
clusion. One example of inclusive educational technology
in African cities is the use of mobile devices for learning
[23]. Mobile devices are widely available in African cities
and can be used to deliver educational content to learners
who may not have access to traditional classroom settings.
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For example, the Mobile Education for Teachers (MET)
program in Kenya uses mobile devices to provide train-
ing and support for teachers in remote areas [27]. Another
example of inclusive educational technology is assistive
technology for learners with disabilities. In many African
cities, learners with disabilities face significant barriers to
accessing education. Assistive technology can help over-
come these barriers by providing tools and resources that
support learning and communication. For example, the
South African National Council for the Blind has devel-
oped a range of assistive technologies, including screen
readers and braille displays, that enable blind learners to
access digital content [28].

In addition to these examples, there are many other in-
novative approaches to inclusive educational technology
being developed in African cities that can contribute to
smart city transformation in Africa [29, 31, 32]. These in-
clude virtual reality simulations, gamification techniques,
and social media platforms for collaborative learning.
However, there are also significant challenges that must
be addressed in order to ensure that these technologies are
accessible and effective for all learners. These challenges
include issues related to infrastructure, funding, teacher
training, and policy development.

4 Inclusive educational technologies for
challenging inclusive smart cities issue
in Africa

Inclusive cities and inclusive educational technologies are
two concepts that are closely related and have a significant
impact on each other. Inclusive cities refer to cities that are
designed to be accessible and welcoming to all individu-
als, regardless of their age, gender, race, religion, or abil-
ity. Inclusive educational technologies, on the other hand,
refer to the use of technology in education that is designed
to be accessible and inclusive for all learners. The rela-
tionship between inclusive cities and inclusive educational
technologies is multifaceted. On one hand, inclusive cities
can provide a supportive environment for the development
and implementation of inclusive educational technologies.
For example, an inclusive city may have the infrastructure
in place that supports the use of technology in education,
such as high-speed internet access or community centres
with computer labs. Additionally, an inclusive city may
have policies in place that support the development of ed-
ucational technologies that are accessible to all learners.
On the other hand, inclusive educational technologies can
also contribute to the creation of more inclusive cities. For
example, technology can be used to provide access to in-
formation and services for individuals who may otherwise
face barriers due to physical or cognitive disabilities. Ed-
ucational technologies can also be used to promote social
inclusion by providing opportunities for individuals from
diverse backgrounds to connect and collaborate.

There is a growing body of literature on both inclusive
cities and inclusive educational technologies. For exam-
ple, a study by [33] explores the concept of smart cities as
a means of promoting inclusion through technology. The

authors argue that smart city initiatives should prioritize
inclusion by ensuring that technological solutions are ac-
cessible and beneficial for all residents. Similarly, a study
by [34] examines the use of virtual reality technology in
promoting social inclusion among individuals with autism
spectrum disorder (ASD). The authors found that virtual
reality technology can provide a safe and supportive envi-
ronment for individuals with ASD to practice social skills
and interact with others.

Among the conceptual relationships between these
two concepts, we can highlight the following:

1. Accessibility: Both inclusive Smart Cities and
inclusive educational technology focus on creating
accessible environments for all individuals. In-
clusive Smart Cities incorporate universal design
principles to ensure that public spaces, trans-
portation systems, and digital infrastructure are
accessible to people with disabilities [35]. Sim-
ilarly, inclusive educational technology aims to
provide equal access to educational resources and
opportunities for students with disabilities through
the use of assistive technologies, adaptive learning
platforms, and accessible digital content [36].

2. Digital Inclusion: Inclusive Smart Cities strive to
bridge the digital divide by ensuring that all citizens
have access to affordable and reliable internet
connectivity. This is crucial for enabling access to
online educational resources and platforms. Inclu-
sive educational technology initiatives can work
in tandem with Smart City initiatives by providing
digital literacy training programs and ensuring that
educational content is available in multiple formats
and languages [37].

3. Personalized Learning: Inclusive educational
technology emphasizes personalized learning ap-
proaches that cater to the diverse needs of students.
By leveraging data analytics and artificial intelli-
gence, personalized learning platforms can adapt
instructional content, pace, and assessment methods
based on individual student preferences, abilities,
and learning styles. In a Smart City context, this
concept can be extended beyond the classroom to
provide personalized recommendations for various
city services based on individual needs [38].

4. Social Inclusion: Inclusive Smart Cities and in-
clusive educational technology contribute to social
inclusion by creating environments that foster
participation and engagement for all individuals.
Inclusive Smart Cities promote social inclusion
by designing public spaces that are accessible,
safe, and inclusive for people with disabilities,
older adults, and other marginalized groups [35].
Inclusive educational technology supports social
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inclusion by providing learning opportunities that
accommodate diverse learning styles, abilities, and
cultural backgrounds [36].

5. Lifelong Learning Opportunities: Inclusive Smart
Cities recognize the importance of lifelong learning
and provide opportunities for individuals of all ages
to acquire new skills and knowledge. Inclusive ed-
ucational technology can support this by offering
online courses, vocational training programs, and
digital resources that enable continuous learning.
By integrating educational technology into Smart
City initiatives, lifelong learning opportunities can
be easily accessible to all citizens [39].

5 Conclusion

Overall, throughout this paper, we have tried to highlight
the role of smart education technologies in building inclu-
sive smart cities in Africa. As with any smart city, the
inclusive smart city would also use emerging technologies
and data to improve citizens’ quality of life. However, they
have the particularity of adapting strategies with the ulti-
mate aim of creating a more equitable and accessible urban
environment for all citizens, including people with disabil-
ities, low-income individuals and marginalized communi-
ties, etc. These strategies need to address a number of
challenges, including education and the breakthrough of
new technologies, particularly in Africa, where the urban
population is young and more likely to use these technolo-
gies. Thus, the inclusive smart city strategy in Africa is
heavily dependent on inclusive educational technologies,
whose role is crucial. The role of inclusive educational
technologies in the smart city is also reversible, and part
of a cyclical process. Indeed, if the inclusive smart city
strategy is to foster an environment of infrastructures such
as broadband coverage and community telecenters, it must
facilitate the implementation of inclusive educational tech-
nologies. In future work, we will study models for inte-
grating inclusive educational technologies into smart city
strategies in Africa.
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