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Abstract :

Smart cities leverage technology to enhance urban living, yet they
often overlook the diverse needs of their most vulnerable populations,
risking exclusion over inclusion. This article advocates for a human-
centric approach to urban design, ensuring that physical spaces,
services, and digital technologies are accessible and equitable for all—
children, the elderly, individuals with cognitive or physical disabilities,
and beyond. Through practical short-term solutions like accessible
infrastructure, sensory-friendly public spaces, and inclusive digital
platforms, the article outlines actionable steps toward a more
equitable urban future. It also presents best practices and visionary
strategies, demonstrating how inclusive design in urban planning and
digital innovation can enhance quality of life today while building a
foundation for a truly "smart" and inclusive tomorrow, aligned with

the principles of designing for all phases of the human life cycle.
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Introduction

Smart cities are transforming urban life through technology - from
sensor-equipped infrastructure to digital public services - yet the true
measure of a smart city’s success is how well it serves all its people.
In recent years, planners and innovators have recognized that a city
cannot be “smart” if it leaves behind those who are not tech-savvy,
mobile, or young. This is where human-centric design becomes
essential. Human-centered design is an approach to problem-solving
that focuses on the needs, wants, and limitations of people first.

(smartcitieslibrary.com) .

Rather than forcing citizens to adapt to technology-driven initiatives,

the technology and design of the city are tailored to its people.

In practice, this means involving end-users in the planning process
and considering the diverse perspectives of everyone affected - from
children playing in parks to seniors navigating busy streets. By taking
into account users’ needs from the outset, cities can avoid costly

retrofits and ensure that new initiatives have the desired impact.


https://pixabay.com/
https://www.smartcitieslibrary.com/the-importance-of-human-centered-design-in-smart-cities/#:~:text=Human,to%20adapt%20to%20the%20initiatives

Inclusive, human-centric design is not just a matter of social equity -
it is also vital for sustainability and resilience. Urban populations
today are more diverse than ever, and they are aging. More than 12%
of the global population is over 65, and about 1 in 6 people worldwide

lives with a disability (weforum.org).

These numbers will only grow with time. Yet, historically, many city
environments and services have overlooked the needs of vulnerable
groups. Marginalized communities - including low-income, elderly,
immigrant, and disabled residents - have not always shared in the

benefits of urban growth and revitalization.

Desighing with and for these populations is both a moral imperative
and a practical necessity. The United Nations’ Sustainable
Development Goals underscore the importance of inclusive urban
development, calling on cities to "'make cities and human settlements

inclusive, safe, resilient, and sustainable” (www2.deloitte.com).

An inclusive design approach can also yield broader benefits: Cities
that foster inclusion often enjoy stronger economic health and social

cohesion than those that do not.

In short, when cities work well for everyone - including people with

disabilities, children, and the elderly — the whole community thrives.

This article, written for the Design for All Institute of India, examines
how human-centric desigh can make smart cities inclusive in both

physical and digital spaces.

It combines a visionary outlook with practical short-term solutions,
structured in two sections: the first focuses on physical environments
like streets and public spaces, while the second explores digital

environments, including websites, apps, and technologies like AR/VR


https://www.weforum.org/stories/2024/02/why-designing-an-accessible-and-inclusive-city-goes-beyond-affordability/#:~:text=Accessible%20cities%20must%20design%20and,one%20in%20six%20people%20globally
https://www2.deloitte.com/us/en/insights/industry/public-sector/inclusive-smart-cities.html#:~:text=benefit%20from%20the%20city%E2%80%99s%20economic,%E2%80%9D%20116

and blockchain. Through best practices and case studies, the article
demonstrates how inclusive designh enhances daily life for people of
all ages and abilities, laying the foundation for smarter, more

equitable cities in the future.
Inclusive Design in Physical Environments

A truly inclusive city begins at the human scale - in the design of its
neighborhoods, buildings, transportation systems, and public spaces.
These physical environments shape how people move through and
experience the city. Too often, city layouts and architecture
unintentionally exclude those with mobility challenges, sensory
impairments, or other special needs. For example, a lack of ramps,
poorly lit streets, or the absence of seating can turn a simple errand
into an ordeal for an elderly person. In fact, in many places, “the
shortage of ramps, well-lit spaces, and designed accessibility for the
elderly demonstrates that the isolation of older adults is not elective
but a consequence of a lack of inclusive design and urban planning”.

(citychangers.org).

The good news is that by applying universal design principles -
designing spaces to be usable by as many people as possible - cities
can address these gaps and improve access for all. A classic
illustration is the curb cut: the small ramp connecting a sidewalk to
the street. Curb cuts were originally installed for wheelchair users,
but they have proven "“unexpectedly useful for a wider range of
people, including parents with strollers, cyclists, [and] delivery
workers”, exemplifying the T“curb-cut effect” in which
accommodations for a minority benefit a much larger population.
(archdaily.com). This effect underscores that investing in accessibility

vields widespread dividends.


https://citychangers.org/public-spaces-for-older-adults/#:~:text=At%20the%20same%20time%2C%20in,inclusive%20design%20and%20urban%20planning
https://www.archdaily.com/1005564/the-curb-cut-effect-how-accessible-architecture-is-benefiting-everybody#:~:text=The%20fabric%20of%20our%20cities,name%20to%20a%20wider%20phenomenon

Designing inclusive physical environments involves thinking about

the full spectrum of human ability and age. Consider a few domains

and best practices:

The "Streets and Mobility" subsection focuses on creating
safe, navigable streets for all, with features like ramps, curb
cuts, tactile paving, and audible crosswalk signals for the
visually impaired, plus clear signage. Pedestrian zones and
traffic-calming measures safeguard children and seniors, while
accessible transit options—low-floor buses, audio-visual
announcements, and inclusive apps—improve mobility. London’s
use of Bluetooth beacon technology, delivering audio navigation
for blind riders via smartphones (www?2.deloitte.com),
exemplifies tech-driven accessibility. These barrier-free, tech-
enhanced solutions provide immediate improvements,

broadening mobility for those with disabilities.

The "Public Buildings and Spaces" subsection advocates for
universal access in public facilities like schools, libraries, and
government offices, emphasizing step-free entrances, wide
corridors, and accessible restrooms. Wayfinding is enhanced
with high-contrast braille signage and logical layouts for the
visually and cognitively impaired. Features like seating, hearing
loops, and accessible emergency systems—such as visual alarms
for the deaf and evacuation chairs for wheelchair users—support
diverse needs. Short-term solutions, including retrofit ramps
and braille on elevator buttons, offer immediate improvements

for inclusivity.


https://www2.deloitte.com/us/en/insights/industry/public-sector/inclusive-smart-cities.html#:~:text=documentation%20to%20access%20government%20services%2C,120

The "Housing and Home Design" subsection highlights aging
in place through inclusive home features like lever-style door
handles, level entrances, reachable switches, and voice-
activated smart systems. These modifications support people
with disabilities, families with children, pregnant women, and
those carrying heavy loads. While building codes increasingly
include accessibility standards, city programs can offer
incentives for retrofitting older homes with upgrades like stair
lifts or walk-in showers. Such practical, short-term steps ensure
that diverse populations can live safely and comfortably in their

communities.

The Parks and Recreation subsection stresses inclusivity in
leisure spaces, advocating for city parks with paved pathways,
accessible playgrounds (e.g., secure swings, ramped
structures), and shaded areas for seniors and those with sensory
sensitivities. Small parks can include backrest seating and
wheelchair-friendly tables. The principle “what’'s good for
children is good for all” highlights how child-friendly designs,
like safe crossings and engaging parks, benefit everyone,
including seniors with dementia (smartcitieslibrary.com).
Involving diverse user groups in design ensures that parks

foster community participation for all.

The "Workplaces and Commerce" subsection underscores
the importance of accessible offices, shops, and restaurants to
foster economic participation in inclusive cities. Workplaces can
implement universal design with adjustable desks, quiet focus

rooms for neurodiverse employees, and icon-based signage for


https://www.smartcitieslibrary.com/?p=9407#:~:text=not%20understand%20why%20children%E2%80%99s%20active,children%20is%20good%20for%20all

clarity. Retailers and restaurants should ensure step-free
entrances, wide aisles, and adaptive services like large-print or
braille menus, alongside staff training in sign language or
autism-friendly service. These Ilow-cost changes expand
customer bases and satisfaction, while city policies can
encourage adoption through codes and awards.
Inclusivity in the physical realm is as much about mindset as it is
about modifications. City planners are increasingly adopting
participatory design processes, engaging “people with disabilities
[as] the preeminent experts on their own needs” in urban

planning(fastcompany.com).

Co-designing urban solutions with end-users, such as wheelchair
users advising on sidewalks or children shaping playground designs,
leads to practical, innovative, and community-accepted outcomes. A
human-centric approach ensures that diversity is prioritized from the
start, embedding accessibility seamlessly into the physical
environment. In inclusive cities, features like ramps, tactile guides,
hearing loops, and family-friendly rest areas are standard
components of good design. Many inclusive solutions can be
implemented quickly—painting clearer crosswalks, adding grab bars,
installing ramps, and improving street lighting—greatly enhancing
daily life for vulnerable residents. Cities are also adopting smart
technologies like IoT sensors, enabling adaptive infrastructure, such
as pedestrian signals that adjust for slower walkers or benches that
report wheelchair lift issues. These innovations, combined with
inclusive design, create urban spaces that dynamically adapt to users’
needs. Investing in accessible infrastructure and thoughtfully

adopting new tools ensures that cities remain welcoming to all.


https://www.fastcompany.com/91018298/reimagining-inclusive-cities-five-strategies-to-design-accessibility-for-all/#:~:text=Reimagining%20inclusive%20cities%3A%20Five%20strategies,Engaging

Inclusive Design in Digital Environments
In parallel with the physical cityscape, the digital dimension of smart
cities must also be designed for inclusivity. Modern urban life
increasingly relies on digital interfaces - whether it's a city
government website, a mobile app for transportation and services,
interactive kiosks on the street, or cutting-edge experiences like
augmented reality (AR) navigation. A human-centric smart city
recognizes that digital inclusion is as important as physical
accessibility. This means ensuring that people of all abilities, ages,
and socioeconomic backgrounds can access and benefit from digital

services with ease and dignity.

The "Websites and Digital Services" subsection advocates for city
websites and digital services to meet accessibility standards like the
Web Content Accessibility Guidelines (WCAG) [w3.org]. Practical
steps include alt-text for images, high-contrast resizable text,
keyboard navigation, video captions, and error-tolerant forms,
benefiting users with disabilities. These features also enhance
usability for all, such as captions aiding in noisy environments or
simple interfaces helping older users and mobile users [w3.0org]. The
web is meant to work for everyone, regardless of ability or context
[w3.0org]. Adopting these principles offers a quick, impactful win for

cities and organizations.

The "Mobile Apps and Smart City Tech" subsection stresses the
importance of inclusive UX design in smart city apps used for
reporting issues, paying bills, or receiving alerts. Apps must be user-
tested with diverse groups, offer customizable interfaces, and
accommodate users with limited digital literacy. Desighers should

consider elderly or low-income individuals who may lack smartphones
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or reliable internet, addressing scenarios like connectivity outages. A
digital inclusion expert notes that systems often assume constant

smartphone access, risking exclusion if a device fails (cheqd.io).

Therefore, inclusive digital services should always offer alternative
channels: for example, if a city introduces an app for accessing public
transit info, it should retain audible announcements or SMS-based
services as a backup for those without smartphones. If a vaccine
appointment system is online, there should also be a phone hotline or
walk-in option. These redundancies ensure that critical information
and services truly reach everyone, not just the digitally connected.
Beyond ensuring access, inclusive digital design strives to be intuitive
and user-friendly across a wide range of abilities. This is where
human-centric design in the digital realm really shines: by involving
end-users in iterative design, developers can identify barriers and

preferences early. Key best practices include:
Follow Universal Design for UX

Universal design in user interfaces prioritizes simplicity, clarity, and
flexibility to ensure accessibility for diverse users. It advocates for
plain language, consistent navigation, adjustable settings like text
size and contrast, and constructive error messages for those with
cognitive or language challenges. Inclusive desigh must consider
demographics, cultural differences, and digital literacy to create

broadly understandable experiences [cheqd.io].

For example, city service apps can incorporate icons alongside text

and offer multilingual options to support users with limited literacy.


https://cheqd.io/blog/how-to-make-digital-identity-more-inclusive-and-accessible/#:~:text=Another%20example%20is%20not%20having,don%E2%80%99t%20have%20a%20smartphone%20anymore
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Assistive Technologies and Adaptive Interfaces

Adapting digital tools to users’ needs is crucial, with voice interfaces
aiding those with limited mobility or literacy and screen reader
compatibility supporting the blind. Public kiosks should feature tactile
inputs and audio outputs for accessibility. Developers need to ensure
compatibility with smartphone assistive features like voice control
and test with assistive tech to catch issues early. This approach makes
digital services accessible to users with visual, hearing, or motor

impairments.
AR/VR and Emerging Tech

Augmented reality (AR) and virtual reality (VR) in smart cities, such
as AR navigation and VR public consultations, can enhance inclusion
by enabling virtual exploration for those with physical limitations and
providing sign language interpretation [accessibility.com]. However,
traditional accessibility tools may not apply, necessitating multiple
modalities (audio, visual, haptic) and user controls to prevent sensory
overload. Innovations like one-handed controllers [accessibility.com]
and voice-command VR interfaces [accessibility.com] ensure

accessibility for users with motor disabilities or older adults.
Inclusive Digital Infrastructure

Smart city infrastructure, including blockchain for digital IDs, data
platforms, and AI services, must be designed to avoid excluding those
without devices or technical skills. User-friendly interfaces,
community education, and alternatives like physical ID cards can
help. Public engagement, clear communication, and robust privacy

measures build trust among vulnerable users. Pairing high-tech with


https://www.accessibility.com/blog/accessibility-in-ar/vr-how-to-make-immersive-digital-experiences-more-inclusive#:~:text=For%20individuals%20with%20disabilities%2C%20VR,independence%20of%20people%20with%20disabilities

low-tech options, such as Al voice assistants and physical sensors,

ensures inclusivity for all residents.
Ensuring Digital Inclusion (Continuous Process)

Addressing digital exclusion in smart cities requires ongoing efforts
through policy and outreach. Programs offering free public internet,
device lending at libraries, and app training for seniors help bridge
access gaps. These initiatives complement accessible design by
tackling socioeconomic barriers, ensuring benefits reach those
without data plans. Combining technical design with supportive
programs ensures that smart cities’ digital transformation includes

everyone.
Conclusion

The conclusion emphasizes that smart cities must prioritize human-
centric, inclusive design to fulfill their promise, ensuring urban
spaces—both physical and digital—are kind, comfortable, and
empowering for all, including children, the elderly, and people with
disabilities. It envisions a future where autonomous vehicles,
adaptive public spaces, and personalized digital platforms cater to
diverse needs, fostering a sense of belonging. Many solutions, like
adding ramps, improving signhage, and updating websites for
accessibility, can be implemented immediately, creating momentum
for broader inclusion. These changes benefit everyone, enhancing
overall usability and fostering innovation. Inclusive cities are more
resilient and agile, adapting to change while drawing on all citizens’
talents. Ultimately, designing for all is the foundation of a truly smart

city, built through daily, thoughtful choices.
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