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ABSTRACT

The accelerating pace of urbanization has fundamentally reshaped the structure and functioning of cities,
prompting policymakers to adopt smart city frameworks as a strategic response to growing urban challenges. Smart
cities leverage digital technologies, data-driven systems, and information and communication technologies (ICTs)
to enhance urban governance, optimize public service delivery, and improve overall quality of life. Despite their
transformative potential, smart city initiatives also raise critical concerns related to social inclusion, particularly
the persistence of the digital divide within urban environments. The digital divide refers to disparities in access to
digital infrastructure, technological skills, and meaningful participation in digital platforms among different
socioeconomic groups.

This chapter critically examines the interconnections between urbanization, smart city development, and digital
inequality. Drawing on a broad range of empirical studies and theoretical perspectives, it explores how smart city
technologies can simultaneously reduce and reinforce existing urban inequalities. Factors such as uneven access
to digital infrastructure, variations in digital literacy, governance models, and socioeconomic conditions
significantly influence the inclusiveness of smart city outcomes. The chapter further analyzes the social and
economic consequences of digital exclusion, including restricted access to public services, limited civic
participation, and reduced economic opportunities for marginalized populations. It also reviews policy strategies
and governance approaches aimed at promoting digital inclusion, emphasizing the importance of equitable
infrastructure development, inclusive design of digital services, and participatory governance mechanisms. The
chapter concludes that smart cities can serve as powerful tools for sustainable and inclusive urban development
only when digital equity is embedded at the core of planning and policy frameworks.
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1. INTRODUCTION

In the early 21st century, cities across the globe have witnessed unprecedented rates of urbanization,
pushing traditional urban systems to their limits. The United Nations estimates that by 2050, more than
two-thirds of the world’s population will live in urban areas. This rapid urban influx has created
enormous pressure on infrastructure, public resources, and governance frameworks. In response, many
governments have embraced the concept of smart cities—urban regions that leverage digital
technologies, data analytics, and ICTs to enhance the delivery of public services, promote sustainability,
and improve residents’ quality of life.

At its core, the smart city paradigm integrates ICT with traditional urban planning to facilitate smarter

governance, improved transportation, efficient energy distribution, and real-time engagement with
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citizens. Smart technologies such as Internet of Things (IoT), artificial intelligence (Al), big data

analytics, and e-governance systems underpin these innovations and promise more responsive,
sustainable urban environments.

However, as urban centres adopt advanced technological solutions, a key challenge emerges: uneven
access to digital infrastructure and competencies. Not all city residents benefit equally from smart
technologies. The term digital divide refers to the gap between individuals, groups, or regions with
robust access to digital technologies and those without. Digital exclusion may result from socioeconomic
disparities, educational differences, inadequate infrastructure, or lack of digital literacy. In smart cities,
digital inequality can deepen pre-existing social inequities, leaving marginalized populations behind in
the digital transformation of urban life.

This chapter investigates the complex dynamics between urbanization, smart cities, and the digital
divide. It explores how smart technologies influence urban inequality, the factors shaping digital gaps
among urban dwellers, and policy frameworks aimed at building inclusive digital urban environments.
1. Urbanization and the Rise of Smart Cities

Urbanization has been a defining global trend over the past half-century. Increasing numbers of people
moving from rural to urban areas have strained public infrastructure, housing, transportation, and service
delivery systems. To address these challenges, urban planners and policymakers have increasingly
turned to digital technologies as tools for managing complexity and improving governance.

The smart city concept is rooted in the belief that urban systems can be optimized through digital
transformation. Technologies such as sensor networks, intelligent transportation systems, digital service
platforms, and big data analytics enable city administrators to monitor and manage resources more
effectively. For instance, real-time traffic management systems can reduce congestion, while digital
platforms can streamline access to municipal services.

Smart cities are characterized by a high degree of integration between digital systems and urban
operations. According to recent research, smart urban features generally correlate with improved
efficiency and reduced digital inequalities within cities when smart initiatives are complemented by
investments in human and social capital.

However, the adoption of smart city frameworks has been uneven. While wealthy, technologically
advanced urban centres have rapidly integrated digital solutions, many cities in developing nations face
challenges in scaling digital infrastructure due to limited budgets, technological constraints, and
governance gaps. This disparity can exacerbate urban inequalities and contribute to what scholars term
the digital divide.

2. Defining the Digital Divide in Cities

The digital divide refers to observable disparities in access to, use of, or proficiency with digital

technologies among different population groups. Initially coined to describe gaps in basic access to
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computers and the Internet, the concept now encompasses broader dimensions including digital literacy,

quality of connectivity, and effective utilization of digital tools for social and economic participation.
In urban contexts, the digital divide can manifest as disparities in:

2. Access to High-Speed Internet and Broadband Connectivity

Access to reliable and affordable high-speed internet is the foundation of smart cities. It enables citizens
to use e-governance services, online education, telemedicine, and digital communication platforms.
Unequal broadband access creates a digital divide, especially affecting low-income and marginalized
urban populations.

1. Ownership and Use of Digital Devices

Ownership of digital devices such as smartphones, computers, and tablets determines an individual’s
ability to participate in digital activities. Lack of device ownership limits access to smart city services
and digital opportunities. Even when devices are available, unequal patterns of use contribute to digital
inequality.

2. Digital Literacy and Skills

Digital literacy refers to the ability to effectively use digital technologies, including basic computer
skills, internet navigation, and online safety. Low levels of digital skills prevent many urban residents
from benefiting fully from smart city initiatives, highlighting the need for digital education and training
programs.

3. Participation in Digital Governance and Public Service Platforms

Smart cities increasingly rely on digital platforms for governance, citizen feedback, and public service
delivery. Limited access or skills reduce citizen participation in digital decision-making processes,
leading to exclusion of marginalized groups and weakening democratic governance.

Research shows that digital inequality is shaped by multiple determinants including income levels,
education, age, and employment status. Higher income and educational attainment are strongly
associated with increased access to digital resources and opportunities. Conversely, socially
disadvantaged groups often have limited access to digital tools and platforms, reinforcing their
marginalization.

Within smart cities, digital divides may result in unequal access to digital public services, such as e-
health, e-education, and smart transportation systems—including those meant to improve overall quality
of life. The extent to which smart technologies benefit all residents hinges on inclusive digital policies
and equitable infrastructure distribution.

3.1. How Smart Cities Can Exacerbate Digital Inequalities

While smart technologies hold promises for advancing urban management, they can inadvertently widen

existing inequalities if digital inclusion is not prioritized. In many urban environments, digital
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infrastructure deployment favors affluent neighbourhoods, while low-income communities may lack

adequate connectivity or access.

For example, advanced broadband networks and sensor-based services may be readily available in
wealthier urban zones but absent in informal settlements or slum areas. Marginalized populations often
lack digital devices or essential digital skills needed to participate in digital services, further reinforcing
disparities in access to opportunities, employment, healthcare, and education.

Critically, smart city initiatives can create what is known as the use divide—where even if individuals
have access to digital technologies, they may lack the skills or confidence to use them effectively. The
use divide reflects differences in digital literacy, relevance of digital services to users’ daily lives, and
the capacity to leverage digital tools to improve socioeconomic outcomes.

3.4. Digital Divide and Urban Governance

Digital governance in smart cities emphasizes the use of technology to enhance transparency,
accountability, and citizen engagement. Digital platforms can enable participatory decision-making,
streamlined access to public services, and efficient service delivery. However, if segments of the urban
population are unable to access or use these platforms, digital governance efforts may reinforce
exclusion rather than inclusion.

Studies highlight the need for governance frameworks that address not only technology deployment but
also equitable participation and digital literacy training. Without robust inclusion strategies, vulnerable
groups—such as the elderly, people with disabilities, and low-income residents—may remain excluded
from key digital services.

3.5. Case Studies and Global Perspectives

The relationship between smart cities and the digital divide demonstrates contrasting outcomes across
different global contexts, shaped by variations in economic development, governance structures,
technological capacity, and social inclusion policies. Comparative evidence from Europe, China, and
Africa illustrates that while smart city initiatives can contribute to urban development and improved
service delivery, they do not automatically eliminate digital inequality.

In Europe, empirical studies indicate that higher levels of smart urban characteristics—such as advanced
digital infrastructure, widespread broadband connectivity, and integrated e-governance systems—are
associated with reduced digital access gaps. Public investments and strong regulatory frameworks have
contributed to greater availability of digital devices and internet access across urban populations.
However, despite improvements in access, a significant use divide persists. Differences in education,
digital skills, and patterns of technology use result in unequal benefits from smart city services, with
socially and economically advantaged groups making more intensive and productive use of digital

technologies than marginalized populations.
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China, rapid urbanization has been closely linked with large-scale adoption of information and

communication technologies (ICTs). Smart city development has supported urban expansion, economic
growth, and modernization of urban governance systems. Nevertheless, ICT-driven urbanization has
also produced uneven digital outcomes across regions. Major metropolitan cities and economically
developed urban centres enjoy advanced digital infrastructure, while smaller cities and peripheral
neighbourhoods often experience limited access and lower-quality digital services. These inter-city and
intra-city disparities highlight how uneven economic development and regional policy differences can
intensify the digital divide within smart urban environments.

Africa, smart city initiatives present both opportunities and challenges in addressing urban development
issues. Digital governance tools and mobile technologies offer promising pathways for improving
service delivery, transparency, and citizen engagement, particularly in sectors such as healthcare,
finance, and public administration. However, persistent digital disparities continue to hinder inclusive
outcomes. Limited digital infrastructure, high connectivity costs, unreliable electricity supply, and
governance inefficiencies restrict access to smart city benefits for large segments of the urban
population. Consequently, smart city projects often remain concentrated in elite urban enclaves,
reinforcing rather than reducing social inequalities.

Collectively, these case studies demonstrate that while digital innovations can act as powerful drivers of
urban development, the digital divide remains a significant and persistent challenge. The extent to which
smart cities promote inclusive growth depends largely on targeted policy interventions that address
access, skills, usage, and participation gaps. Without deliberate and context-sensitive policy responses,
smart city initiatives risk deepening existing inequalities instead of fostering equitable urban futures.
3.6. Dimensions of Digital Inequality in Urban Populations

A deeper exploration of digital inequality in smart cities reveals that exclusion is not limited to the mere
absence of technological infrastructure. Instead, digital inequality is a multidimensional phenomenon
shaped by interrelated economic, social, educational, and governance factors. These dimensions—
access, skills, usage, and participation—collectively determine the extent to which urban residents can
benefit from smart city initiatives.

4.1. Access Gap

The access gap refers to unequal availability of digital devices, reliable internet connectivity, and
supporting infrastructure among different social groups within smart cities. While technologically
advanced urban zones often enjoy high-speed broadband, public Wi-Fi, and smart infrastructure,
marginalized communities—such as residents of informal settlements, low-income households, and
peripheral urban areas—frequently lack basic digital access. This disparity restricts their ability to
engage with essential smart city services, including e-governance platforms, online healthcare systems,

digital education, and smart transportation networks. The access gap is closely linked to socioeconomic
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inequality, as affordability of devices and data services remains a major barrier for disadvantaged

populations.

4.2. Skill Gap

Beyond physical access, the skill gap represents differences in digital literacy, technical competence,
and confidence in using digital tools. Even when digital infrastructure is available, many urban
residents—particularly the elderly, migrants, low-skilled workers, and individuals with limited
education—Ilack the skills required to navigate digital platforms effectively. In smart cities, where
services are increasingly delivered through digital interfaces, insufficient digital literacy can lead to
exclusion from public services, employment opportunities, and civic engagement. The skill gap
highlights the importance of human capital development alongside technological innovation,
emphasizing that digital inclusion depends as much on education and training as on infrastructure.

4.3. Use Gap

The use gap refers to variations in how effectively individuals utilize digital technologies and whether
digital services are relevant to their everyday needs. Some users employ digital tools strategically for
education, employment, entrepreneurship, and civic participation, while others use them only for basic
or passive functions. In smart cities, this gap becomes evident when advanced digital services exist but
fail to address the priorities of marginalized groups. Factors such as language barriers, cultural relevance,
accessibility for persons with disabilities, and trust in digital systems significantly influence patterns of
use. As a result, the benefits of smart city technologies often accrue disproportionately to socially
advantaged groups.

4.4. Participation Gap

The participation gap reflects unequal involvement of urban residents in digital governance, policy
formulation, and decision-making processes. Smart cities increasingly rely on digital platforms for
citizen engagement, feedback mechanisms, and participatory planning. However, individuals who lack
access, skills, or trust in digital systems are often excluded from these processes. This exclusion limits
democratic participation and reinforces power imbalances, as urban policies may be shaped primarily
by digitally empowered groups. The participation gap underscores the risk that smart city governance
may become technocratic and exclusionary if inclusive engagement mechanisms are not actively
promoted.

4.5. Addressing Digital Inequality in Smart Cities

Addressing these interrelated dimensions of digital inequality requires a comprehensive and
multifaceted approach. Infrastructure investments must prioritize universal and affordable access to
high-quality digital connectivity across all urban neighborhoods. At the same time, targeted digital
literacy and capacity-building programs are essential to equip citizens with the skills needed to navigate

and benefit from smart city technologies. Equally important are governance reforms that promote
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inclusive participation, transparency, and user-centered design of digital services. By integrating

technological advancement with social equity considerations, smart cities can move toward more
inclusive, participatory, and just urban futures.

4.6. Policy Strategies for Bridging the Digital Divide

To ensure that smart city transformations benefit the entire urban population, public policy must place
digital inclusion at the center of urban development agendas. Without deliberate and inclusive policy
interventions, smart city initiatives risk reinforcing existing social and economic inequalities. The
following strategies highlight key policy pathways through which governments can address digital
disparities and promote equitable participation in smart urban environments.

5. Universal Connectivity Initiatives

Universal connectivity is the foundation of digital inclusion in smart cities. Public policies must
prioritize the expansion of affordable, high-speed internet and broadband infrastructure to underserved
and marginalized urban communities. This includes extending digital networks to informal settlements,
peripheral urban areas, and low-income neighbourhoods that are often excluded from technological
investments. Governments can achieve this through public funding, subsidies, municipal broadband
projects, and regulatory reforms that encourage competition among service providers. Universal
connectivity ensures that all residents can access essential digital services such as e-governance, online
education, telemedicine, and digital employment platforms, thereby reducing structural inequalities
within urban spaces.

5.1. Digital Literacy Programs

Access to technology alone is insufficient without the skills required to use it effectively. Digital literacy
programs play a crucial role in empowering citizens to engage meaningfully with smart city
technologies. Targeted training initiatives should focus on vulnerable and marginalized groups,
including the elderly, women, migrants, low-income workers, and persons with disabilities. Such
programs may include basic digital skills training, cybersecurity awareness, and the use of digital public
services. By enhancing digital competencies, these initiatives help bridge the skill gap and enable
individuals to leverage technology for education, employment, entrepreneurship, and civic engagement
within smart cities.

5. 2. Inclusive Design of Digital Services

Inclusive design principles are essential for ensuring that digital services in smart cities are accessible,
user-friendly, and responsive to the diverse needs of urban populations. Digital platforms should be
developed using user-centric approaches that account for variations in language, literacy levels, physical
abilities, and cultural contexts. Features such as multilingual interfaces, assistive technologies for

persons with disabilities, and simplified user interfaces can significantly enhance accessibility. Inclusive
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design not only improves service uptake but also fosters trust in digital systems, ensuring that smart city

innovations do not exclude individuals who face structural or functional barriers to technology use.

5.3. Participatory Governance

Participatory governance is a critical component of inclusive smart cities. Digital platforms offer new
opportunities for citizen engagement in urban planning, policy formulation, and decision-making
processes. However, participation must be actively encouraged through inclusive mechanisms that reach
digitally marginalized populations. Policies should promote open data initiatives, digital consultation
platforms, and hybrid participation models that combine online and offline engagement. By ensuring
broad-based participation, smart city governance becomes more democratic, transparent, and responsive
to the needs of all residents rather than privileging technologically advantaged groups.

5.4. Public—Private Partnerships

Public—private partnerships (PPPs) play a vital role in scaling digital infrastructure and services in smart
cities. Collaboration between governments, technology firms, telecommunications providers, and civil
society organizations can mobilize financial resources, technical expertise, and innovation. Well-
regulated PPPs can support the deployment of broadband networks, smart infrastructure, and digital
service platforms while maintaining public accountability and social equity. When aligned with
inclusive policy objectives, such partnerships can accelerate smart city development while ensuring that
technological advancements serve the broader public interest.

6. Future Directions in Research and Practice

As smart city initiatives continue to expand in response to rapid urbanization, the need to critically
examine their long-term social, economic, and technological implications has become increasingly
important. While existing research has made significant contributions to understanding the relationship
between smart cities and the digital divide, several gaps remain. Addressing these gaps requires a
forward-looking research agenda and innovative practices that prioritize inclusivity, equity, and
sustainability. The following sections outline key future directions in both research and practice.

6.1. Longitudinal and Comparative Research Approaches

Future research should move beyond cross-sectional studies and adopt longitudinal approaches that track
the impacts of smart city initiatives over time. Long-term studies can provide deeper insights into how
digital inclusion evolves as cities mature technologically and demographically. Such research would
help assess whether early gains in digital access translate into sustained improvements in digital skills,
participation, and socioeconomic mobility.

Comparative studies across countries, regions, and city types are also essential. Comparing smart cities
in developed and developing economies, as well as mega-cities and secondary cities, can reveal how
contextual factors such as governance capacity, economic structure, and cultural norms shape digital

inequality. These comparative insights can inform more context-sensitive policy frameworks.
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6.2. Evaluation of Digital Literacy and Capacity-Building Programs

Although digital literacy is widely recognized as a key component of digital inclusion, there is limited
empirical evidence evaluating the effectiveness of existing training programs. Future research should
rigorously assess digital literacy initiatives to determine which approaches are most effective in reducing
skill and use gaps among different population groups.

In practice, cities should experiment with innovative capacity-building models, such as community-
based digital hubs, intergenerational learning programs, and partnerships with educational institutions.
Emphasis should be placed on empowering marginalized groups, including women, older adults,
migrants, and informal sector workers, to ensure equitable participation in smart city ecosystems.

6.3. Integration of Equity and Ethics in Smart City Design

Future research must increasingly engage with ethical questions related to smart city development,
including data privacy, surveillance, algorithmic bias, and digital rights. As cities rely more heavily on
artificial intelligence, big data, and automated decision-making systems, there is a risk that these
technologies may reinforce social biases and exclude vulnerable populations.

From a practical perspective, urban planners and policymakers should embed ethical and equity
considerations into the design and implementation of smart city technologies. This includes adopting
transparent data governance frameworks, ensuring accountability in algorithmic systems, and protecting
citizens’ rights to privacy and informed consent.

6.4. Participatory and Community-Centered Smart City Models

Emerging research highlights the importance of participatory approaches in reducing digital inequality.
Future studies should explore models of smart city development that actively involve communities in
decision-making processes, technology design, and service delivery. Participatory research methods,
including action research and co-creation frameworks, can generate insights into the lived experiences
of digitally marginalized populations.

In practice, cities should move toward community-centered smart city models that combine digital
innovation with grassroots engagement. Hybrid governance mechanisms that integrate digital platforms
with offline participation can ensure that smart city development remains inclusive and democratic.
6.5. Measurement and Indicators of Digital Inclusion

There is a growing need for more comprehensive and nuanced indicators to measure digital inclusion in
smart cities. Existing metrics often focus narrowly on access to infrastructure, overlooking dimensions
such as quality of use, civic participation, and social impact.

Future research should develop multidimensional digital inclusion indices that capture access, skills,
usage, and participation gaps. Such indicators can help policymakers monitor progress, identify
underserved populations, and evaluate the effectiveness of inclusion strategies. In practice, data-driven

monitoring systems can support evidence-based policymaking and adaptive governance.
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6.6. Technology Innovation for Inclusive Urban Development

Technological innovation itself can be harnessed to promote digital inclusion. Future research should
explore how emerging technologies—such as low-cost connectivity solutions, open-source platforms,
and mobile-based services—can reduce barriers to access and participation in smart cities.
Practitioners should focus on scalable and affordable technological solutions that are tailored to local
needs. Emphasizing frugal innovation and context-appropriate technologies can help ensure that smart
city advancements benefit all urban residents, not only technologically privileged groups.

6.7. Alignment with Sustainable Development Goals (SDGs)

Future research and practice should align smart city initiatives with the United Nations Sustainable
Development Goals, particularly SDG 9 (Industry, Innovation and Infrastructure), SDG 10 (Reduced
Inequalities), SDG 11 (Sustainable Cities and Communities), and SDG 16 (Peace, Justice and Strong
Institutions).

By integrating digital inclusion goals into broader sustainability frameworks, smart cities can contribute
to inclusive and resilient urban development. In practice, aligning smart city policies with SDGs can
enhance policy coherence, attract international collaboration, and ensure that digital transformation
supports long-term social and environmental objectives.

7.CONCLUSION

Smart cities have emerged as emblematic solutions to the challenges posed by rapid urbanization. By
embedding digital technologies into the fabric of urban life, they offer unprecedented opportunities for
efficiency, sustainability, and improved governance. However, without deliberate efforts to address
digital disparities, these technologies can deepen pre-existing inequalities, reinforcing social and
economic divides within urban populations.

The digital divide in smart cities is not merely a technological issue but a socio-political challenge that
requires inclusive policies, equitable infrastructure deployment, and comprehensive digital literacy
initiatives. As cities continue their digital transformation journeys, prioritizing inclusion and digital

equity will be essential to ensuring that smart cities become spaces of opportunity for all residents.
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