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Abstract: This study investigates the awareness of Malaysian urban youth concerning intelligent city concepts
and their potential as human capital in advancing smart city development. In the context of accelerated global
urbanization and the rising demographic significance of young populations, youth engagement is becoming
an essential component of sustainable urban transformation. However, empirical evidence on youth awareness
and participation in smart city initiatives in Malaysia is still limited. To address this gap, a survey of 200
youths aged 15 to 30 in Putrajaya and Iskandar was conducted using purposive and convenience sampling.
Respondents completed structured items adapted from established smart city frameworks, covering the six
smart city dimensions and youths’ perceived roles in urban innovation, measured on a 5-point Likert scale.The
findings reveal a substantial level of awareness among respondents, with strong recognition of key smart city
elements such as digital infrastructure, sustainable environments and intelligent mobility systems. The
majority also expressed positive perceptions of their responsibility and capability to contribute, with 81.5
percent strongly agreeing that youth should monitor smart city services and promote digital awareness. The
results demonstrate that urban Malaysian youth constitute an underutilised human capital resource that can
significantly support intelligent urban development. By integrating technological and human capital
perspectives, this study enriches smart city literature with a people-centered analytical orientation. Policy
implications suggest that national frameworks such as the Malaysian Smart Cities Framework should prioritise
youth empowerment through education, digital skills enhancement and participatory planning to strengthen
inclusive and future-oriented urban communities.
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Introduction

Cities worldwide are undergoing rapid digital transformation to become “smart cities,” leveraging technology
and data to improve urban life (De Bem Machado et al., 2023; Karthikeyan, 2024). A widely cited definition
conceptualizes a smart city as a city well performing in a forward-looking way in six characteristics (economy,
people, governance, mobility, environment, living), built on the smart combination of endowments and
activities of self-decisive, independent, and aware citizens (UIfik, 2024; Tsipouri & Liarti, 2022; Ozkaya &
Erdin, 2020; Turgel et al., 2019; Simonofski et al., 2019). This holistic view, first advanced by Giffinger et al.
(2007), emphasizes that smart cities encompass not only ICT infrastructure but also people and human capital
(Belli et al., 2020; Chang et al., 2020; Streimikis et al., 2021). Indeed, standards bodies such as Malaysia
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Standard (MS) ISO 37122:2019 emphasize the integration of physical, digital, and human systems to achieve
inclusive and sustainable urban futures (Department of Standard Malaysia, 2021).

Globally, youth constitute an increasingly large share of urban populations, especially in developing
regions (Sakil, 2017). By 2030, over 60% of urban dwellers will be under the age of 18 (Bose et al., 2021) .
Young people bring vibrancy, innovation, tech savvy, and connectedness to cities (Demir, 2022). They are
frequently early adopters of technology and drivers of social change (Masucci et al., 2019). Recognizing this,
international frameworks have called for greater youth inclusion in sustainable urban development and smart
city initiatives (Sowmiya & Velavan, 2025). However, youth are still too often seen merely as “future
citizens” waiting in the wings of urban planning, rather than as active stakeholders in the present (McKoy et
al., 2021; Zeadat, 2023). Recent studies in Europe have shown that teenagers possess distinct perceptions and
values regarding smart cities and desire to have their voices heard in shaping future city visions (Picatoste et
al., 2019; Castilla & Miller, 2023). However, formal mechanisms for youth participation remain limited
(Shtebunaev et al., 2023).

In Malaysia, the smart city agenda has accelerated in the past decade (Abdul Malek et.al., 2017; Dali
et al., 2022; Samsudin et al., 2022). Flagship initiatives such as the Multimedia Super Corridor (since 1996),
Cyberjaya and Putrajaya developments, and the Malaysia Smart City Framework (MSCF 2019) illustrates the
nation’s commitment to technologically advanced, sustainable cities. These efforts align with the global
Sustainable Development Goals and the ASEAN Smart Cities Network objectives (Michael & Salleh, 2023).
Notably, Malaysia’s Twelfth Malaysia Plan (2021-2025) explicitly frames youth as catalysts for digital
economy growth and innovation-driven development. The Ministry of Youth and Sports (KBS) has also
launched the Youth Development Model 2030, which aims to holistically empower youth (including digital
skills, civic participation, and leadership) as a strategic human capital for the nation (Ministry of Youth and
Sports, 2023). Despite supportive policies, there is a lack of empirical research on Malaysian youth’s
awareness of smart city concepts and the extent of their involvement or readiness to participate in smart city
development. How well do young Malaysians understand the imaginative city vision, and do they see
themselves as active contributors to it? These questions are important, as youths’ attitudes and knowledge will
influence the success of smart city projects aimed at improving citizens’ quality of life.

Literature Review

1. Smart City Concepts and Framework
The term “smart city” encompasses a range of definitions and frameworks in academic and policy discourse
(Srivastava & Sharifi, 2022; Chourabi et al., 2012). Early formulations emphasized technological innovation,
where cities leverage ICT (information and communication technology) (Tahir, 2016; Tcholtchev &
Schieferdecker, 2021), sensor networks, and data analytics (Ali, 2020) to optimize urban systems including
transport, energy and governance (S et al., 2024). Scholar also described the smart city as an urban future
where integrated ICT infrastructure makes cities safer, greener, and more efficient (Loss et al., 2024;
Hermanus et al., 2024; Nusrat et al., 2023; Putra et al., 2025). However, more holistic definitions soon
emerged, integrating human and social factors alongside technology. Giffinger et al. (2007) provided one of
the most influential conceptualizations by outlining six key dimensions of a smart city:
I.  Smart Economy: competitiveness, innovation, entrepreneurship, and productivity in the city’s
economic base;
ii.  Smart People: a society with a high level of human capital, education, creativity, and inclusivity;
iii.  Smart Governance: participatory governance, transparency, and efficient public services using
technology;
iv. ~ Smart Mobility: sustainable and integrated transport systems, ICT-enabled logistics, and
accessibility;
v.  Smart Environment: sustainable management of resources and environment (energy, waste, green
spaces) via technology;
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vi.  Smart Living: quality of life improvements in housing, safety, health, cultural and educational
amenities through smart solutions.

This framework views a city as “well-performing in a forward-/ooking way ” across these dimensions
through a synergistic combination of technological infrastructure, institutional smart policies, and the
proactive engagement of “independent and aware citizens”. Importantly, citizens’ awareness and
participation were inherent to this definition a point sometimes overlooked when cities focus narrowly on tech
deployment.

The Giffinger model has guided numerous smart city rankings and initiatives such as European Smart
Cities Ranking. However, it has also faced criticism. Scholars argue that while the model identified what a
smart city should achieve, it did not explicitly detail how citizens are involved in reaching those goals. Neirotti
et al. (2014) and Meijer & Bolivar (2016) noted that early smart city frameworks tended to be top-down,
lacking mechanisms for citizen input and co-creation. In response, contemporary approaches have sought to
infuse a stronger citizen-centric orientation.

One such approach is the Citizen-Centric Smart City (CCSC) model proposed by Lim and Jalaluddin
(2022). This model re-centres the smart city concept around citizens’ active roles and responsibilities. Lim
and Jalaluddin argue that instead of viewing citizens merely as customers or end-users of smart services, cities
should treat citizens as partners in creating solutions. The CCSC model, grounded in the idea of

Participatory governance suggests that citizens including youth should co-produce, participate in, and
contribute to building the smart city alongside governments and businesses (Castelnovo & Romanelli, 2020).
This includes involving citizens in decision-making, designing urban innovations, and community initiatives.
The model reflects a broader trend in urban planning that echoes Arnstein’s Ladder of Participation (1969)
which aiming to elevate citizens from token consultation to true collaboration or empowerment in city
development. By focusing on citizens’ responsibilities and agency, the CCSC model also aligns with concepts
of “smart citizenship” and the “right to the city” in the digital age. For youth in particular, this model suggests
that young people should no longer be viewed as passive “recipients” of smart city policies, but rather as active
co-creators of urban solutions. Indeed, Lim and Jalaluddin (2022) on people-centric perspective suggests the
success of a smart city hinges on forming a digitally literate, inclusive, and engaged community, rather than
just implementing cutting-edge technology.

Alongside these conceptual shifts, international organizations have highlighted the human and social
dimensions of smart cities. The OECD (2020) has put forth a Framework for Digital Talent and Skills as part
of its digital government strategies, underscoring that human capital development must keep pace with
technological advancements. This framework expanded classical human capital theory by recognizing that in
the digital era, a skilled population requires more than formal education — it demands continuous upskilling,
cross-disciplinary problem-solving abilities, adaptability, and a collaborative mindset. The OECD emphasizes
that digital skills should be viewed as dynamic, requiring lifelong learning and regular updates, particularly
as cities adopt new technologies. It also introduces the idea of “digital talent maturity” at an organizational
level: smart cities and public agencies should create an ecosystem that supports ongoing learning and
innovation among their workforce and citizens. In essence, the OECD perspective aligns with the notion that
smart cities need smart people individuals who are not only tech-literate but also agile, civic-minded, and
capable of leveraging technology for the public good.

2. Youth as Strategic Human Capital in Smart Cities

Youth

The classification of youth varies across contexts. Malaysia’s Youth Societies and Youth Development (Act
668), amended in 2019, defines youth as persons between 15 and 30 years old, aligning with our study’s target
group (The Commissioner of Law Revision, Malaysia, 2014; Ministry of Youth and Sports, 2023). Youth is
a critical life stage where education, skills, values, and civic identities are being formed. In the context of a
knowledge-driven and digital economy, youth are often hailed as a country’s key human capital assets the
innovators, entrepreneurs, and leaders of tomorrow. Becker’s (1964) human capital theory traditionally
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posited that investments in education and training enhance individuals’ productivity and economic growth.
Applying this to youth suggests that a nation’s development hinges on equipping young people with the
knowledge and skills they need to succeed.

2. Human Capital in the Digital Era
Classic human capital theory is being reimagined in light of 21st-century demands. As noted, the OECD
(2020) modern perspective, advocates for a more comprehensive view of human capital development,
particularly in the context of the digital economy. For youth, this means that formal education alone is
insufficient; digital literacy (Leybert et al., 2022), critical thinking (T et al., 2024), creativity (Simchenko et
al., 2023), and social-emotional skills (Choi, 2024) are equally important. The OECD highlights competencies
such as collaborative problem-solving and adaptive learning as essential in a rapidly changing technological
landscape. Moreover, it emphasizes that skills must be continuously updated, a principle particularly relevant
to young people who will face multiple waves of technological change throughout their careers. In smart city
contexts, youth who are adept at new technologies such as Al, 10T, and data analytics and can work across
various sectors including tech, government, and community are viewed as strategic assets (Barba-Sanchez et
al., 2021). They are the ones who will operate smart city systems and perhaps devise new urban innovations.
Malaysia’s policy discourse increasingly reflects this thinking. The Economic Planning Unit’s policy
documents RMK-12 identify youth as active drivers of the country’s digital and innovation agenda (Economic
Planning Unit, 2021). The idea of “homo intelligence” is promoted, recognizing young people as catalysts for
socio-economic advancement and as agents of change in communities. Jalaluddin (2009) introduced the
notion of “homo intelligence” portraying modern youth as not just tech-savvy consumers but as creative digital
innovators who can contribute to societal well-being. This concept aligns with viewing youth as a distinct
resource class in smart cities a generation comfortable with technology who can help cities not only adopt
innovations but also address social challenges through fresh ideas.

3. Youth Engagement in Smart Cities (Global and Local)

Globally, there is a growing interest in involving young people in urban planning and smart city projects. The
UN-Habitat Youth Unit and initiatives like underscore that engaging youth can yield multiple benefits (United
Nations Human Settlements Programme et al., 2022), it also can help to enhance civic skills, ensure that city
services meet the needs of young citizens, and tap into youths’ creativity for urban solutions (Blanchet-Cohen
& Torres, 2024). YouthfulCities’ assessments reveal that while young people bring “vibrancy, innovation,
tech-savviness, and connectedness” to urban life, many cities struggle to retain youth or involve them in
governance. For instance, cities like Toronto rank highly in overall youthful resources but low in youth civic
engagement, such as voting and volunteering. The implication is that cities could benefit from more deliberate
strategies to integrate youth voices and leadership in city development. Some approaches observed globally
include youth councils advising city hall, youth hackathons for urban challenges, “smart internships” where
students contribute to city data projects, and gamified consultations.

In the Malaysian context, youth engagement in urban governance is still in its early stages of
development. Traditionally, local governance had limited formal roles for youth (Krauss et al., 2020).
However, with the advent of smart city programs in places like Kuala Lumpur, Selangor, Iskandar, and
Penang, new opportunities have emerged for youth-led tech initiatives and community projects. For example,
hackathons and innovation competitions targeting young developers have been sponsored to create civic
solutions such as transit apps, public safety reporting tools. The Malaysia Smart City Framework (MSCF)
explicitly lists “Smart People” as one pillar, envisioning human capital development and social participation.
Still, detailed guidance on youth inclusion is minimal. Lim and Jalaluddin (2022) note that both the British
Smart City Standards and the MSCF recognize citizens’ roles in theory. However, the practical integration of
citizen and youth participation remains “superficial and unclear” without concrete mechanisms in place
(Kougias & Papadakaki, 2025; Gohari et al., 2020). They advocate for a more robust incorporation of
citizenship rights and responsibilities into smart city standards, to avoid tokenistic “citizen-first” rhetoric.
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Empirical research on youth and smart cities is in its early stages. One relevant study by Shtebunaev
et al. (2023) involved 121 teenagers from four cities which are Manchester, Birmingham, Valencia, Sofia
discussing smart city concepts. It found that youths are often aware of the digital technologies affecting their
city life and have strong opinions on issues such as digital equity, the environment, and public spaces. Many
expressed a desire for inclusive, “people-centered” smart city visions rather than purely technology-centric
ones. The study cautioned that, despite being digital natives, not all young people automatically understand
or embrace the smart city agenda — awareness and understanding can vary, and a “digital divide” even exists
within youth populations in terms of skills and access. This suggests that measuring youth awareness of
specific smart city elements is important: youths might be using smart city services daily without labeling
them as part of a “smart city.” Indeed, Przeybilovicz & Cunha (2024) noted that many young people interact
with smart city components (such as free Wi-Fi and app-based transit information) but are not familiar with
formal policy terminology. Therefore, assessing practical awareness provides insight into the real extent of
youth engagement.

Methodology

This study employed a quantitative cross-sectional survey design to assess Malaysian urban youths’ awareness
and perceptions of smart city development, focusing on Putrajaya and Iskandar Malaysia, which were selected
because they represent national smart city frontrunners with advanced digital governance, visible smart
infrastructure, and high concentrations of youth. Using a purposive and convenience sampling approach, a
total of 200 respondents aged 15 to 30 who lived, studied or worked in these areas participated voluntarily
through paper-based and online questionnaires. The instrument consisted of three parts which were
demographic information, awareness items aligned with the six Giffinger smart city dimensions, and youth
human capital roles, all measured using a 5-point Likert scale and pre-tested for clarity. Data were screened
for eligibility and analysed using descriptive statistics in SPSS to produce frequencies, means and standard
deviations suitable for exploratory assessment.

Several methodological limitations are acknowledged, including sampling bias due to the dominance
of educated urban youth, limited geographic coverage, reliance on self-reported responses, and the non-
probability sampling technique that restricts generalizability, although the approach still provides meaningful
preliminary insights into youth engagement within Malaysia’s evolving smart city landscape.

The Findings & Discussion

1. Respondent Demographics

This study highlight key demographic characteristics of the respondents (N = 200). The sample consisted of
48% males and 52% females. The age distribution was skewed towards the mid-to-upper end of the youth
range: two-thirds were aged 25-30, approximately 28% were 20—24, and only 6% were in their late teens (15—
19). This suggests that our respondents primarily represent young adults, many of whom are in early career
stages or pursuing higher education. Education levels were relatively high, with 55% holding a bachelor’s
degree (or currently undergraduates), and roughly 27% having postgraduate or diploma qualifications, leaving
under 20% with only secondary schooling. In terms of occupation, a plurality were public-sector employees
(36%), reflecting the concentration of government jobs in Putrajaya; the rest were split between the private
sector, including Iskandar’s economic zones, and students/unemployed. Notably, only around 28% of
respondents reported any involvement in local community or resident organizations, whereas 72% said they
were “not active” in such groups. This suggests that a majority had no formal civic engagement experience
at the community level, a point to consider when interpreting their views on participation. Nonetheless, as
digital natives, many may engage in informal networks or online communities, even if they are not part of
traditional organizations.
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LEVEL OF YOUTH AWARENESS OF THE SMART CITY
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Figure 1. Mean level of youth awareness across 12 smart city dimensions in Malaysian urban contexts

2. Youth Awareness: Digital Natives Living in Smart Cities

The finding of consistently high awareness across multiple smart city domains suggests that urban Malaysian
youth are not only technologically adept in a general sense but are also attuned to specific smart infrastructure
and policy initiatives in their environments. This supports the view that today's youth, described by scholar as
already adept at living in a hyper-connected world, are effectively embedded within the smart city paradigm
by default (Shtebunaev et al., 2023b). For instance, a large majority of respondents reported awareness of real-
time transit tracking systems as a top-tier item. It showed moderate yet notable awareness of solar energy
adoption, reflecting the visibility of these technologies in everyday urban life.

These results mirror global patterns. Shtebunaev et al. (2023), for example, found that teenagers in
various urban contexts demonstrated strong experiential awareness of smart city features such as digital
mobility tools and tech-enhanced public spaces. Our methodology, which measured awareness through
concrete and relatable examples rather than abstract terminology, proved particularly effective. This aligns
with the argument by Przeybilovicz and Cunha (2024), who note that youth often engage with smart city
components such as public Wi-Fi and e-government services without necessarily using or understanding the
label "smart city." In the Malaysian context, our data affirm that youth engagement with smart city elements
is high in practice, offering encouraging evidence for policymakers. It suggests that initiatives implemented
in cities like Putrajaya and Iskandar are not only operational but also visible and resonant with the younger
population, either due to intentional outreach or organic exposure through daily use.

A nuanced finding concerns the relatively lower levels of awareness around "smart living" elements,
particularly public Wi-Fi and facilities for persons with disabilities (OKU). Several interpretations are
plausible. For one, these amenities may not yet be ubiquitous, such as public Wi-Fi access for example, it may
be limited to select zones, and youth, who tend to rely on mobile data, may not seek out or notice such services.
Similarly, accessibility improvements may be less salient to able-bodied youth unless they have direct contact
with individuals who require such accommodations. Existing literature suggests that the social inclusion
aspects of smart cities often lag behind more visible technological deployments. Our findings appear to support
this pattern while infrastructural and environmental technologies such as mobility, energy, sustainability are
widely recognized by youth, inclusive services are less prominently registered. This highlights an area for
policy enhancement, local governments could expand and better communicate inclusive "smart living"”



e-Bangi: Journal of Social Sciences & Humanities 792

programs, potentially leveraging youth as advocates and amplifiers to enhance visibility and engagement (C.
Wang et al., 2021; Makkonen & Inkinen, 2024).

Finally, the Smart People dimension, particularly initiatives aimed at human capital development,
emerged as the most recognized, with 92.5% of respondents expressing strong awareness of digital skills
programs. This reflects Malaysia's robust national agenda to foster digital literacy and future-ready education
within frameworks such as IR4.0 and the digital economy strategy. The high youth recognition of such efforts
suggests not only widespread exposure to digital rhetoric but also the internalization of the imperative to
upskill continuously. This finding contrasts with critiques in earlier smart city literature, such as Hollands
(2008), which argue that many smart city initiatives have been overly technocratic, often excluding or
alienating citizens. Therefore, in the Malaysian context, such critiques may be less applicable to youth. Rather
than being sidelined, urban youth appear to be highly engaged, with a strong awareness of both policy
initiatives and tangible smart city features that are embedded in their daily lives.

2. Youth as Human Capital

The strong consensus among respondents regarding their prospective roles within smart cities underscores a
significant alignment between policy discourse and youth self-perception. The conceptualization of youth as
strategic human capital, a recurrent theme in national and international urban development agendas, is
internalized by the youth themselves. Rather than perceiving themselves as passive recipients of innovation,
these individuals articulate a proactive identity, envisioning their generation as capable of monitoring,
educating, innovating, and leading within the smart city ecosystem (Maltseva et al., 2021). This self-ascribed
agency lends empirical support to the CCSC model (Lim & Jalaluddin, 2022) which advocates for the
inclusion of youth as co-creators in the development of smart cities. Our findings suggest that youth are not
only receptive to this model but actively embody its principles, essentially asserting, “"We are ready to co-
create, and here is how."

These perceptions also resonate with the OECD's framework of active digital citizenship, in which
young people are not only expected to adapt to rapid digital transformation but to assist others in doing so,
particularly in closing the digital divide. Respondents' support for mentoring roles and inclusive digital
practices illustrates this dual commitment to personal adaptation and communal contribution. In effect, the
study's youth affirm what theorists and policy advocates have long maintained: that sustainable, future-ready
cities must mobilize the energy, digital fluency, and creativity of young citizens.

One of the most notable findings is the specificity with which youth delineated their prospective
contributions. Many expressed a willingness to engage in governance activities, such as monitoring service
delivery or participating in consultative committees, suggesting a shift toward more participatory governance.
This aligns with the IAP2 Spectrum of Public Participation, specifically the "involve™” and "collaborate" tiers,
where youth transition from being informed to actively shaping outcomes. Additionally, youth interest in
contributing data and knowledge aligns with emerging paradigms in citizen sensing and crowdsourced urban
data (Bennett & Hays, 2022). These aspirations present clear opportunities for local authorities: digital
platforms that facilitate youth reporting of infrastructure faults or environmental concerns or collaborative
mapping efforts could be met with strong engagement, especially given that 97% of respondents endorsed this
role.

Moreover, youth showed considerable openness to intergenerational digital mentorship, a function
often underemphasized in smart city strategies. Initiatives that formally recruit youth as digital navigators or
peer educators, especially for older residents, could enhance community resilience and foster intergenerational
solidarity (Rauhaus & Guajardo, 2021; Gruben et al., 2025). Such roles highlight the multifaceted nature of
youth contributions, extending beyond technology use to include community building and social inclusion.
Conversely, the least endorsed role, being lifestyle pioneers, warrants critical reflection. Approximately 18%
of respondents did not actively agree with this role, raising questions about the underlying reasons for their
disagreement. One interpretation is that youth already consider themselves integrated with digital tools in
everyday life, rendering the proposition unremarkable rather than aspirational (Symeonaki et al., 2025).
Alternatively, this ambivalence may reflect deeper concerns about technological overreach, privacy, or
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economic constraints. Not all youth have access to advanced smart devices or can afford emerging
technologies such as electric vehicles or home automation systems (Rahman et al., 2025). As such, reluctance
to endorse the "pioneer” label may reflect structural limitations rather than ideological resistance.

Conclusion

This study presents an empirical analysis of Malaysian youths' awareness of and engagement with smart city
initiatives, with a focus on Putrajaya and Iskandar Malaysia. The findings are encouraging: urban youth
demonstrate a strong awareness of smart city components and express a clear desire to be proactive
participants in shaping their urban futures. These results affirm youth as a critical driver of human capital in
smart urban transformation, aligning with frameworks that emphasize the integration of civic participation
and technological innovation.

Theoretically, this research supports the view that youth are essential actors in achieving smart city
goals. While often presumed to be digitally engaged, youth perspectives remain underrepresented in the
literature. This study helps fill that gap by identifying specific areas of youth interest such as data sharing,
civic innovation, and digital mentorship, thus advancing the conceptualization of "smart people” from
abstraction to action.

For policymakers, the implications are clear which youth represent a high-potential yet underutilized
resource in smart city development. Institutional mechanisms to support youth participation and innovation
ecosystems are vital for shifting from top-down planning to inclusive, citizen-driven governance. As the
maxim goes, "nothing about us without us" youth inclusion enhances legitimacy, innovation, and long-term
success.

However, challenges persist. Youth enthusiasm must be met with genuine opportunities, and inclusion

must extend beyond educated urban youth to marginalized and rural populations. Sustained engagement will
require ongoing mentorship, recognition, and diverse entry points for participation.
This research aligns with several UN SDGs, notably Goal 11 (Sustainable Cities), Goal 4 (Quality Education),
Goal 8 (Decent Work), Goal 16 (Inclusive Institutions), and Goal 17 (Partnerships). It emphasizes youth as
co-creators in urban governance, highlighting their role in fostering equitable, inclusive, and resilient urban
environments.

Future research should investigate longitudinal patterns of youth engagement, the motivations behind
participation, and cross-regional comparisons to assess the contextual influences. Ultimately, while smart
cities are often defined by technology, this study affirms they must first be about people particularly the
digitally fluent and socially engaged youth poised to lead the way.
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