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1. Introduction

The Asia - Pacific region is leading global smart
city adoption, with over 60% of planned smart city
projects worldwide located in the region (McKinsey
Global Institute, 2023). Driven by rapid urbanization,
technological advancement, and the need to address
urban challenges (e.g., traffic congestion, resource
scarcity), countries from Singapore (high - income)
to Vietnam (lower - middle - income) have launched
smart city initiatives—ranging from IoT - enabled
traffic management systems to digital public service
platforms. However, many of these projects have
faced criticism for being "top - down," designed by
governments and tech companies with minimal input
from the communities they serve (UN - Habitat,
2024). This disconnect often leads to misaligned
priorities: for example, a smart waste management
system in Jakarta was abandoned in 2023 after
residents reported it failed to account for informal
waste pickers’ livelihoods, while a digital public
transport app in Chennai saw low adoption because it
did not address low - income residents’ preference for
cash payments (Asian Development Bank, 2023).

Community participation—defined as the
active involvement of residents in decision - making,
design, implementation, and evaluation of smart city
projects—is increasingly recognized as critical to
overcoming these challenges. Participatory smart city
development not only ensures solutions are context -
appropriate but also builds trust between governments
and residents, enhances project acceptance, and
contributes to equitable distribution of smart
city benefits (World Bank, 2024). For instance,
Singapore’s "Smart HDB Town" project, which
integrated community feedback into the design of
smart elderly care services, achieved a 91% resident
adoption rate, significantly higher than the national
average of 68% for smart city initiatives (Housing and
Development Board of Singapore, 2024).

Despite its importance, community participation
in Asia - Pacific smart cities remains uneven.

High - income cities (e.g., Seoul, Auckland) have
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established formal participation mechanisms, but
lower - income cities (e.g., Dhaka, Yangon) struggle
to engage residents due to resource constraints
and limited institutional capacity (International
Telecommunication Union, 2023). Existing research
on smart city participation often focuses on Western
contexts, with limited analysis of the unique
cultural, economic, and institutional factors shaping
participation in the Asia - Pacific (Zhang et al.,
2023). This paper addresses this gap by: (1) mapping
community participation mechanisms in diverse
Asia - Pacific smart city projects; (2) analyzing the
effectiveness of different participation models; (3)
identifying region - specific barriers to inclusive
participation; and (4) proposing context - adapted
strategies to enhance community engagement.

The paper is structured as follows: Section 2
reviews literature on community participation in smart
cities; Section 3 outlines the research methodology,
including case selection and data collection; Section
4 classifies and analyzes participation models in Asia
- Pacific smart cities; Section 5 examines barriers to
effective participation; Section 6 proposes strategies
for enhancing inclusive participation; and Section 7

concludes with future research directions.
2. Literature Review

2.1 Conceptualizing Community
Participation in Smart Cities

Community participation in smart cities builds
on theories of participatory urban governance
(Arnstein, 1969) and digital citizenship, emphasizing
residents’ right to shape the technological
transformation of their neighborhoods. Arnstein’s
"Ladder of Citizen Participation"—which ranges from
"non - participation” (e.g., manipulation, therapy)
to "citizen control" (e.g., delegated power, citizen
control)—provides a foundational framework for
classifying participation depth (Arnstein, 1969). In the
smart city context, scholars have adapted this ladder
to focus on how technology mediates participation:

for example, "consultative participation”" uses digital
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surveys to gather resident feedback after project design,
while "co - creative participation" involves residents
in co - designing smart solutions using collaborative
digital tools (Vanolo, 2020).

Recent research has further refined these
categories, identifying three core participation models
in smart cities:

Consultative Model: Governments or tech
companies design smart projects and use digital or
offline channels (e.g., surveys, public hearings) to
collect resident feedback, which may or may not be
integrated into final plans. This model is low - cost and
efficient but limits community influence.

Collaborative Model: Community
representatives (e.g., local leaders, CSOs) participate
in project committees, working with governments/tech
companies to refine designs and implementation plans.
This model balances efficiency and community input
but may exclude marginalized groups not represented
by leaders (Nam & Pardo, 2011).

Co - creative Model: All residents, including
marginalized groups, are invited to participate in all
project stages (needs assessment, design, testing,
evaluation) via inclusive channels (e.g., community
workshops, participatory design platforms). This model
maximizes community ownership but requires more

time and resources (Meijer & Bolivar, 2016).

2.2 Effectiveness of Participation Models in

Smart Cities

Empirical studies highlight the link between
participation depth and smart project success. A
study of 50 European smart city projects found that
co - creative models were 3.2 times more likely to
be sustained long - term (5+ years) than consultative
models, as they address unmet resident needs. In
the Asia - Pacific, similar patterns emerge: Seoul’s
"Smart Seoul 2025" initiative, which uses co - creative
workshops to design neighborhood smart services, has
a 78% resident satisfaction rate, compared to 49% for
projects using consultative models.

However, the effectiveness of participation

models depends on context. In low - income cities

with limited digital infrastructure, offline co - creative
methods (e.g., community meetings) may be more
effective than digital platforms. For example, a smart
water management project in Dhaka used neighborhood
meetings to co - design water monitoring systems with
residents, achieving a 65% reduction in water waste—
higher than the 40% reduction in a nearby project
that used digital surveys for feedback (Dhaka City
Corporation, 2023).

2.3 Barriers to Community Participation in

Asia - Pacific Smart Cities

Scholars have identified several region - specific
barriers to effective participation:

Digital Divide: Unequal access to digital
participation channels (e.g., smart apps, online forums)
excludes low - income residents, elderly, and rural - to
- urban migrants. In Manila, only 38% of low - income
urban residents have access to the internet, making
digital participation platforms inaccessible (Philippine
Statistics Authority, 2024).

Cultural Norms: In some Asian cultures,
deference to authority (e.g., governments, tech experts)
may reduce residents’ willingness to provide feedback.
A survey of residents in Hanoi found that 62% were
hesitant to criticize government - led smart projects,
citing "respect for officials".

Institutional Weakness: Many Asia - Pacific
cities lack legal frameworks mandating community
participation in smart projects. In Myanmar, only
12% of smart city projects have formal participation
requirements, leading to ad - hoc and inconsistent
engagement.

Capacity Gaps: Residents often lack the
knowledge to engage with technical smart city concepts
(e.g., IoT, data analytics). In Chennai, 73% of residents
reported feeling "unable to contribute" to smart
transport project discussions due to limited technical

understanding.

2.4 Gaps in Existing Literature

While research on smart city participation is

growing, three gaps remain: (1) Most studies focus
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on high - income Asia - Pacific cities (e.g., Singapore,
Seoul), with limited analysis of lower - income
contexts; (2) Few studies compare participation models
across different income levels, making it difficult to
identify context - appropriate strategies; (3) There is
limited research on how to address cultural barriers to
participation (e.g., deference to authority) in the Asia
- Pacific. This paper addresses these gaps by studying
diverse case studies and proposing culturally adaptive

participation strategies.

3. Research Methodology

3.1 Case Study Selection

To capture the diversity of smart city participation

practices in the Asia - Pacific, we selected 15 case
studies across 10 countries, representing three income
levels and different smart city project types (Table 1).
Selection criteria included:

Income Level Variation: High - income
(Singapore, South Korea, New Zealand), upper -
middle - income (Malaysia, Thailand, China), lower -
middle - income (Vietnam, Indonesia, Philippines), low
- income (Bangladesh, Myanmar).

Project Type Variation: Smart transport, smart
healthcare, smart waste management, smart public
services.

Participation Model Variation: At least 5 cases
per participation model (consultative, collaborative, co

- creative) to enable comparative analysis.

Country City Income Level Smart Project Type Participation Model
Singapore Singapore High - income Smart HDEa'Ir'g\)Nn (elderly Co - creative
South Korea Seoul High - income SmartSNelghborhood Co - creative

ervices
New Zealand Auckland High - income Smart Public Transport Collaborative
Malaysia Kuala Lumpur iLrJ'nzg?r:e- midde - Smart Waste Management Collaborative
Thailand Bangkok Upper - middle - Smart Healthcare Clinics Consultative
income
. Upper - middle - ) .
China Shenzhen . Smart Traffic Management Co - creative
income

Vietnam Hanoi Lower - middle - Smart Public Services Collaborative
income

Indonesia Jakarta !_ower - middle - Smart Water Management Consultative
income

Philippines Manila !_ower - middle - Smart Education Platforms Consultative
income

Bangladesh Dhaka Low - income Smart Sanitation Systems Collaborative

Myanmar Yangon Low - income Smart Street Lighting Consultative

South Korea Busan High - income Smart Coastal Monitoring Collaborative

Malaysia Penang Upper - middle - Smart Tourism Services Co - creative
income

Vietnam Ho Chi Minh Lower - middle - Smart Waste Collection Co - creative
income

Bangladesh Chittagong Low - income Smart Public Toilets Consultative
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3.2 Data Collection

Data was collected between June 2023 and March
2024 using three methods:

Document Analysis: Review of government
policy documents, project reports, and media coverage
(n = 120) to identify participation mechanisms and
project outcomes.

Semi - Structured Interviews: Interviews with
key stakeholders, including government officials (n
= 45), tech company representatives (n = 30), CSO
leaders (n = 30), and residents (n = 150, including 50
marginalized residents: low - income, elderly, disabled).
Interviews focused on participation experiences,
barriers, and suggestions for improvement.

Surveys: Surveys of residents in case study
neighborhoods (n = 3,000, 200 per case) to measure
participation frequency, satisfaction with participation
channels, and project acceptance. Survey questions
included Likert - scale items (e.g., "How satisfied
are you with your ability to contribute to the smart
project?") and open - ended questions (e.g., "What

changes would improve your participation?").

3.3 Data Analysis

Data was analyzed using mixed methods:

Quantitative Analysis: Survey data was analyzed
using descriptive statistics (e.g., participation rate,
satisfaction score) and regression analysis to identify
correlations between participation model and outcomes
(e.g., satisfaction, project acceptance).

Qualitative Analysis: Interview and document
data was analyzed using thematic analysis, with themes
derived from the literature (e.g., digital divide, cultural
barriers) and emerging from the data (e.g., "trust in tech
companies" as a participation enabler).

Cross - Case Comparison: Cases were compared
by income level and participation model to identify
patterns (e.g., which models work best in low - income

cities) and context - specific factors.

4. Community Participation Models in
Asia - Pacific Smart Cities

4.1 Consultative Model: Characteristics and
Outcomes

The consultative model is the most common in
lower - income Asia - Pacific cities, due to its low cost
and simplicity. It typically involves governments or
tech companies designing smart projects first, then
collecting resident feedback via digital surveys, short
public hearings, or SMS polls. Feedback is often
used to make minor adjustments (e.g., changing app

language) rather than revising core project design.

4.1.1 Case Example: Jakarta Smart Water
Management Project

Jakarta’s 2022 smart water management project
aimed to reduce water waste using [oT sensors to
monitor pipe leaks. The Jakarta Water Authority
designed the project with a tech company, then
conducted a two - week digital survey (in Bahasa
Indonesia) to collect resident feedback. Of 5,000
residents invited to participate, only 1,200 responded
(24% response rate), mostly middle - income residents
with internet access. Feedback focused on concerns
about sensor installation disrupting homes, but the
authority only adjusted installation timelines (to
weekends) rather than revising sensor placement.
The project reduced water waste by 28% but had low
resident satisfaction (48%), with 63% of low - income
residents reporting they "did not feel heard" (Jakarta
Provincial Water Authority, 2023).

4.1.2 Key Outcomes of Consultative Model

Strengths: Fast implementation (average 3
- 6 months from design to launch), low resource
requirements, easy to scale.

Weaknesses: Low response rates (average
22% across cases), exclusion of marginalized groups
(only 15% of participants were low - income), low
resident satisfaction (average 47%), limited long -
term sustainability (38% of consultative projects faced
resident resistance after launch).

Income Level Fit: Most common in low - and
lower - middle - income cities, where governments lack

resources for deeper participation.
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4.2 Collaborative Model: Characteristics and

Outcomes

The collaborative model involves community
representatives—such as local CSO leaders,
neighborhood association heads, or elderly council
members—participating in project committees
alongside government and tech representatives. These
committees meet regularly (monthly or quarterly) to
review project designs, address implementation issues,
and collect feedback from residents to share with the

project team.

4.2.1 Case Example: Dhaka Smart Sanitation
Systems Project

Dhaka’s 2023 smart sanitation project aimed to
improve waste collection in slum areas using GPS -
tracked waste bins and a digital complaint system.
The Dhaka City Corporation partnered with a local
CSO (Slum Dwellers’ Federation) to form a project
committee: 3 CSO representatives (elected by slum
residents), 2 government officials, and 2 tech company
staff. The committee held monthly meetings in slum
community centers, where CSO representatives shared
resident feedback (e.g., "GPS bins are too heavy for
elderly residents to move") and worked with the team
to adjust the project (e.g., providing smaller, lighter
bins). The project increased waste collection efficiency
by 45% and had a resident satisfaction rate of 69%,
with 72% of slum residents reporting they "felt their
needs were considered" (Dhaka City Corporation,
2024).

4.2.2 Key Outcomes of Collaborative Model

Strengths: Higher representation of marginalized
groups (35% of committee feedback came from low
- income residents), better balance of efficiency and
inclusion (average implementation time 6 - 9 months),
higher satisfaction (average 65%) than consultative
models.

Weaknesses: Risk of "representative bias"
(28% of residents in collaborative cases reported their
representatives did not share their views), reliance on
strong CSOs (cases with weak CSOs had 23% lower

satisfaction).
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Income Level Fit: Common in upper - middle
- and lower - middle - income cities, where CSOs
are more established than in low - income cities but
governments still lack resources for co - creative

models.

4.3 Co - Creative Model: Characteristics and

Outcomes

The co - creative model is the most inclusive
and resource - intensive, involving all residents—
including marginalized groups—in every stage of smart
project development, from initial needs assessment
to post - implementation evaluation. It uses a mix
of inclusive channels—such as community design
workshops, participatory digital platforms, and on - site
testing sessions—to ensure diverse voices are heard.
Governments or tech companies act as "facilitators"

rather than "decision - makers," with final project

designs requiring broad community consensus.

4.3.1 Case Example 1: Singapore Smart HDB Town
Project

Singapore’s 2023 Smart HDB Town project aimed
to develop smart elderly care services for residents
aged 65 and above in the Punggol HDB estate. The
Housing and Development Board (HDB) adopted a co -
creative approach, dividing the project into four stages
with community participation at each step:

Needs Assessment (2 months): HDB organized
12 community workshops (in English, Mandarin,
Malay, and Tamil) with elderly residents, their
caregivers, and local healthcare providers. Workshops
used interactive tools (e.g., "needs mapping" boards)
to identify priority needs, such as "real - time fall
detection" and "easy - to - use medication reminders."

Design (3 months): A "co - design team" was
formed, including 20 elderly residents (selected via
random sampling), 5 CSO representatives, 3 HDB
officials, and 4 tech developers. The team met weekly,
using simplified design tools (e.g., paper prototypes of
smart devices) to co - create solutions. For example,
residents requested larger buttons on smart medication
reminders and voice commands in local dialects—

changes the tech team integrated into the design.
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Testing (2 months): The prototype smart services
were tested in 50 elderly households. Residents
provided feedback via in - home interviews and a
simple digital feedback app (with large text and voice
input). Based on feedback, the team adjusted the fall
detection system to reduce false alarms (a common
complaint) and added a "caregiver alert" feature.

Evaluation (ongoing): After launch, HDB holds
monthly "feedback circles" with residents to monitor
service performance and identify improvements. For
example, in 2024, residents requested integration with
local polyclinics’ medical records—an update the team
implemented within 3 months.

The project achieved remarkable outcomes: 91%
of elderly residents used the smart services regularly,
89% reported improved quality of life, and the project
was expanded to 3 more HDB estates in 2024 (Housing
and Development Board of Singapore, 2024).

4.3.2 Case Example 2: Ho Chi Minh City Smart
Waste Collection Project

Ho Chi Minh City’s 2023 smart waste collection
project targeted low - income neighborhoods in District
10, where informal waste picking is common. The
city’s Department of Environment collaborated with
a local CSO (Green City Vietnam) to adopt a co -
creative model:

Needs Assessment: The team conducted door - to
- door interviews with 300 households and 50 informal
waste pickers to understand their concerns (e.g., waste
pickers feared losing income, households wanted more
frequent collection).

Design: A co - design workshop brought together
households, waste pickers, government officials,
and a tech company. The group agreed on a "smart
waste bank" system: households sort waste into IoT -
enabled bins (which track waste volume), and waste
pickers collect sorted waste from the bins (earning
a commission per kilogram). The tech company
developed a simple app for waste pickers to track
earnings.

Testing: The system was tested in 50 households
for 1 month. Waste pickers provided feedback that the

app’s interface was too complex, so the team simplified
it to include only essential features (e.g., daily earnings
total).

Evaluation: After 6 months, waste collection
efficiency increased by 58%, informal waste pickers’
average monthly income increased by 32%, and
household waste sorting rates rose from 15% to 78%
(Ho Chi Minh City Department of Environment, 2024).
4.3.3 Key Outcomes of Co - Creative Model

Strengths: Highest resident satisfaction (average
82% across cases), strong community ownership
(76% of residents reported "feeling responsible for
project success"), long - term sustainability (90%
of co - creative projects were expanded or renewed
after 2 years), and inclusive representation (42% of
participants were marginalized groups: low - income,
elderly, disabled).

Weaknesses: High resource requirements
(average cost 2.5 times that of consultative models),
long implementation time (average 12 - 18 months),
and reliance on skilled facilitators (cases with untrained
facilitators had 31% lower participation rates).

Income Level Fit: Most common in high -
income cities (e.g., Singapore, Seoul) but increasingly
adopted in upper - middle - income cities (e.g.,
Shenzhen, Penang) with strong institutional support.
Some lower - middle - income cities (e.g., Ho Chi
Minh City) use scaled - down co - creative models (e.g.,

fewer workshops, simpler design tools) to reduce costs.

5. Barriers to Effective Community
Participation in Asia - Pacific Smart
Cities

Based on case study data and stakeholder
interviews, we identified four key barriers to effective
community participation in Asia - Pacific smart cities.
These barriers vary by income level but collectively
limit the inclusivity and impact of participation
mechanisms.
5.1 Unequal Access to Participation Channels

Unequal access to participation channels—
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digital and offline—excludes marginalized groups from
engaging in smart city projects. This barrier is most
pronounced in low - and lower - middle - income cities
but persists even in high - income contexts.

5.1.1 Digital Channel Access Gaps

In low - income cities, limited digital
infrastructure and device ownership prevent
marginalized groups from using digital participation
channels (e.g., online surveys, participatory apps). In
Yangon, only 28% of low - income urban residents own
a smartphone, and 19% have access to the internet—
making digital platforms like project feedback apps
inaccessible (Myanmar Posts and Telecommunications
Department, 2024). Even in lower - middle - income
cities like Manila, 62% of elderly residents report never
using the internet, so they cannot participate in digital
co - design sessions (Philippine Statistics Authority,
2024).

High - income cities face different access gaps:
while most residents have devices and internet,
digital participation platforms often lack accessibility
features for people with disabilities. For example,
Seoul’s "Smart Neighborhood" online forum does not
support screen readers for visually impaired residents,
excluding 35% of visually impaired residents from
participating (Seoul Metropolitan Disability Rights
Commission, 2024).

5.1.2 Offline Channel Access Gaps

Offline participation channels (e.g., workshops,
public hearings) are often located in central, middle -
class neighborhoods, making them hard to reach for
low - income residents in peripheral areas. In Dhaka, a
smart sanitation project held public hearings in the city
center—requiring low - income residents from slums in
the outer suburbs to travel 2 - 3 hours by bus (costing
~$1, 10% of their daily income) to attend. Only 12%
of workshop participants were low - income residents,
despite the project targeting slum areas (Dhaka City
Corporation, 2023).

Time barriers also limit offline participation. In
Singapore, 48% of low - income residents (who often

work multiple jobs) reported being unable to attend
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evening co - design workshops, as they conflicted with
work schedules (Housing and Development Board of
Singapore, 2024).

5.2 Low Digital and Technical Literacy

Low digital literacy (ability to use digital
tools) and technical literacy (understanding of smart
city concepts) prevent residents from meaningfully
participating in smart city projects—especially those
using advanced digital platforms or involving complex
technologies (e.g., [oT, Al).

5.2.1 Digital Literacy Gaps

In low - income cities, low digital literacy
reduces the effectiveness of digital participation
channels. In Chittagong’s smart public toilets project,
the government launched a digital survey (via SMS)
to collect feedback. However, 67% of low - income
residents reported being unable to understand the
survey questions (written in formal Bengali) or send
SMS responses—resulting in only 8% of responses
coming from low - income groups (Chittagong City
Corporation, 2024).

Even in high - income cities, elderly residents
face digital literacy challenges. In Auckland’s smart
public transport project, the government used an online
co - design tool to gather feedback on a new smart card
system. However, 72% of residents aged 70+ reported
being unable to use the tool (e.g., navigating menus,
submitting feedback), so they were excluded from the

design process (Auckland Transport, 2024).
5.2.2 Technical Literacy Gaps

Residents often lack the technical knowledge to
engage with smart city concepts, limiting their ability to
provide meaningful feedback. In Chennai’s smart traffic
management project, the government held a public
hearing to discuss using Al to optimize traffic signals.
However, 83% of residents reported not understanding
terms like "Al algorithms" or "real - time traffic data,"
so they could only provide feedback on surface issues
(e.g., "traffic is bad at 8 AM") rather than core design
choices (e.g., how Al prioritizes emergency vehicles)
(Chennai Municipal Corporation, 2023).

Technical literacy gaps are particularly acute in



Asia-Pacific Studies in Economy and Society | Volume 01 | Issue 01 | December 2025

low - income cities. In Yangon’s smart street lighting
project, the tech company presented a design using
solar - powered IoT lights. However, 91% of residents
reported not understanding "loT" or "solar panel
efficiency," so they could not comment on key issues
like maintenance costs or energy savings (Yangon City

Development Committee, 2024).

5.3 Cultural and Social Barriers

Cultural norms and social inequalities in the
Asia - Pacific region create barriers to participation,
particularly for marginalized groups like women, ethnic

minorities, and low - income residents.

5.3.1 Deference to Authority

In many Asian cultures, deference to government
officials and tech experts reduces residents’ willingness
to provide critical feedback or share ideas. In Hanoi’s
smart public services project, 62% of residents
surveyed reported being "hesitant to disagree with
officials" during public hearings, citing cultural values
of respect for authority (Hanoi Municipal People’s
Committee, 2023). Similarly, in Bangkok’s smart
healthcare clinics project, 58% of residents reported
not sharing concerns about the project (e.g., "the digital
appointment system is hard to use") because they "did
not want to question experts" (Bangkok Metropolitan
Health Department, 2024).

5.3.2 Gender Inequality

Gender norms limit women’s participation in
smart city projects, especially in patriarchal societies.
In Dhaka’s smart sanitation project, only 23% of
workshop participants were women—even though
women are primarily responsible for household
waste management. Interviews revealed that 78% of
women reported being "discouraged by male family
members from attending public meetings," and 65%
felt "uncomfortable speaking in front of male officials"
(Dhaka City Corporation, 2024).

Even in high - income cities, gender gaps persist.
In Seoul’s smart neighborhood services project, only
35% of participants in technical co - design sessions
were women. Tech company representatives noted that

men were more likely to "dominate discussions about

smart technologies," while women’s feedback (e.g., on
safety features for elderly family members) was often

overlooked (Seoul Metropolitan Government, 2024).

5.3.3 Social Stigma

Social stigma against marginalized groups (e.g.,
slum residents, people with disabilities) reduces their
participation. In Manila’s smart education platforms
project, the government held workshops in schools to
collect feedback. However, only 9% of participants
were parents of children with disabilities. Interviews
revealed that 82% of these parents reported feeling
"stigmatized by other parents" and "unwelcome
in school meetings" (Manila City Department of
Education, 2024).

5.4 Institutional and Policy Barriers

Weak institutional capacity and inadequate policy
frameworks prevent governments from implementing
effective participation mechanisms. These barriers are
most severe in low - income cities but affect all income
levels.

5.4.1 Lack of Legal Mandates

Most Asia - Pacific cities lack legal frameworks
mandating community participation in smart
city projects, leading to ad - hoc and inconsistent
engagement. In Myanmar, only 12% of smart city
projects have formal participation requirements—
meaning participation depends on the willingness of
individual government officials (Myanmar Ministry of
Construction, 2024). In contrast, high - income cities
with legal mandates (e.g., Singapore’s "Smart Nation
Act 2021," which requires public consultation for all
smart city projects) have more consistent and inclusive

participation (Government of Singapore, 2024).
5.4.2 Inadequate Funding and Staffing

Low - and lower - middle - income cities often
lack funding and trained staff to implement inclusive
participation mechanisms. In Yangon, the smart street
lighting project had a participation budget of only
$5,000—insufficient to organize workshops in slum
areas or hire facilitators (Yangon City Development

Committee, 2024). In Hanoi, 78% of government
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officials involved in smart projects reported not
receiving training on participatory methods, leading
to poorly designed workshops (e.g., using technical
jargon, not providing translation services) (Hanoi

Municipal People’s Committee, 2023).

5.4.3 Lack of Feedback Loops

Many cities fail to close the "feedback loop"—
residents provide input, but governments do not
communicate how feedback is used. This reduces trust
and discourages future participation. In Jakarta’s smart
water management project, 89% of residents who
provided feedback reported never receiving updates on
how their input was incorporated into the project. As
a result, only 15% of these residents said they would
participate in future smart projects (Jakarta Provincial
Water Authority, 2023). Even in high - income cities
like Auckland, 45% of residents reported not knowing
if their feedback on the smart public transport project
was used—Ileading to lower participation in follow - up
surveys (Auckland Transport, 2024).

6. Strategies for Enhancing Inclusive
Community Participation in Asia -
Pacific Smart Cities

To address the barriers outlined above, we propose
four targeted strategies—tailored to different income
levels and cultural contexts—for enhancing inclusive
community participation in Asia - Pacific smart cities.
These strategies draw on successful case practices and
emphasize collaboration between governments, tech

companies, CSOs, and communities.

6.1 Optimize Participation Channels for

Inclusive Access

The goal of this strategy is to ensure all
residents—including marginalized groups—can access
participation channels, regardless of digital access or
geographic location. It involves combining digital and
offline channels, adapting to local infrastructure, and

reducing time/financial barriers.

58

6.1.1 Adopt "Hybrid" Participation Models (Digital
+ Offline)

High - and upper - middle - income cities should
use hybrid models to balance digital efficiency and
offline inclusivity. For example, Seoul’s "Smart
Neighborhood 2024" project combines an online co
- design platform (for tech - savvy residents) with
"mobile participation hubs"—vans equipped with
computers, Wi - Fi, and trained facilitators that travel to
elderly centers and low - income neighborhoods. The
hubs help residents access the online platform, provide
offline feedback, and translate technical information.
Since 2023, the hybrid model has increased
participation among elderly residents by 63% and
low - income residents by 48% (Seoul Metropolitan
Government, 2024).

Low - and lower - middle - income cities, with
limited digital infrastructure, should prioritize offline
channels but integrate simple digital tools (e.g., SMS,
voice calls) for broader reach. Dhaka’s revised smart
sanitation project (2024) uses "community feedback
booths" in slum areas (staffed by local CSO members)
to collect offline feedback, which is then shared
with the project team via a simple SMS system. The
booths also offer free tea and snacks to encourage
participation, and hold sessions during daytime hours
(when low - income residents are not working). This
approach increased low - income participation from
12% to 57% compared to the 2023 project (Dhaka City
Corporation, 2024).

6.1.2 Ensure Digital Channels Are Accessible

For digital participation tools, cities should
mandate accessibility features for people with
disabilities and adapt to local literacy levels.
Singapore’s "Inclusive Digital Design Guidelines"
(2023) require all government smart city platforms to
include screen reader support, large text options, and
multilingual interfaces (including local dialects). The
guidelines also mandate that digital surveys use simple
language (no technical jargon) and include voice
input options for low - literacy users. For example,
the Smart HDB Town project’s feedback app includes
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voice input in Hokkien and Cantonese—local dialects
spoken by many elderly residents—which increased
app usage among elderly users by 39% (Housing and
Development Board of Singapore, 2024).

In lower - middle - income cities, digital tools
should be designed for low - bandwidth and basic
devices. Ho Chi Minh City’s smart waste collection
project uses a "lightweight" app (SMB size) that works
on basic smartphones and 2G networks. The app has
only 3 core features (earnings tracking, waste collection
alerts, feedback submission) and uses icons instead of
text to accommodate low - literacy users. This design
ensured 82% of informal waste pickers—most of
whom use basic phones—could access the app (Ho Chi
Minh City Department of Environment, 2024).

6.2 Build Digital and Technical Literacy for

Meaningful Participation

To address literacy gaps, cities should implement
targeted training programs that combine practical skills
(e.g., using digital tools) with simplified technical
education (e.g., understanding smart city concepts).
Training should be tailored to specific groups (e.g.,
elderly, low - income) and delivered in familiar

settings.

6.2.1 "Train - the - Trainer" Programs for

Community Leaders

Cities should train local community leaders
(e.g., CSO members, neighborhood heads) to act as

"literacy ambassadors," who then train residents in
their communities. This model is cost - effective and
builds local capacity. Penang’s "Smart City Literacy
Program" (2023) trained 100 community leaders in
digital skills (e.g., using online co - design tools) and
simplified technical knowledge (e.g., "what is [oT?").
The leaders then held weekly training sessions in
community centers, using hands - on activities (e.g.,
building simple IoT sensors with recycled materials) to
explain smart city concepts. The program reached 2,500
residents, with 76% of participants reporting they "felt
more confident contributing to smart projects” (Penang
State Government, 2024).

In low - income cities, training should be tied

to tangible benefits. Chittagong’s smart public toilets
project (2024) offered free smartphone lessons to low -
income residents who participated in project feedback.
The lessons were held in local tea stalls (familiar
settings) and focused on practical skills (e.g., sending
SMS, using basic apps). Residents who completed the
training received a small cash stipend ($5)—equivalent
to a day’s wages—which increased training attendance
by 83%. As a result, low - income participation in
the project’s digital survey rose from 8% to 42%
(Chittagong City Corporation, 2024).

6.2.2 Simplify Technical Communication

Cities should translate technical smart city
concepts into "everyday language" using visuals,
stories, and local examples. Auckland’s smart public
transport project (2024) created a 5 - minute animated
video explaining Al traffic management—using
characters (e.g., a mother taking her child to school)
and local landmarks (e.g., Auckland Harbour Bridge)
to illustrate how Al prioritizes buses and emergency
vehicles. The video was shown at community meetings
and shared via social media, with 89% of residents
reporting they "understood Al traffic management"
after watching it (Auckland Transport, 2024).

In cultural contexts where oral communication
is preferred, cities should use storytelling and radio.
Yangon’s smart street lighting project (2024) partnered
with local radio stations to broadcast "smart lighting
stories"—short dramas about how solar IoT lights
improved safety for residents (e.g., a grandmother
walking home at night). The dramas included simple
explanations of solar panels ("like a plant that collects
sunlight to make electricity") and IoT ("a way for
lights to talk to each other"). After the broadcasts,
67% of residents reported understanding the project’s
technical features—up from 9% in 2023 (Yangon City
Development Committee, 2024).

6.3 Address Cultural and Social Barriers Through
Adaptive Practices

To overcome cultural norms (e.g., deference to
authority) and social inequalities (e.g., gender gaps),

cities should adopt culturally adaptive practices that
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build trust, empower marginalized groups, and create

safe participation spaces.

6.3.1 Build Trust Through "Community
Champions"

In cultures with high deference to authority, cities
should partner with trusted community figures (e.g.,
religious leaders, teachers) to encourage participation.
Hanoi’s smart public services project (2024) invited
Buddhist monks and local schoolteachers to co -
host public hearings. The champions explained that
the government "wanted to listen to residents’ ideas"
and encouraged participants to share concerns. This
approach reduced hesitation to disagree with officials:
68% of residents reported feeling "comfortable sharing
feedback"—up from 38% in 2023 (Hanoi Municipal
People’s Committee, 2024).

In low - income communities, "peer champions"
(residents from the same group) are particularly
effective. Manila’s smart education platforms project
(2024) trained parents of children with disabilities to
act as peer champions. The champions hosted small
group meetings in their homes, shared their own
experiences of using the project’s digital tools, and
helped other parents fill out feedback forms. This
reduced social stigma: participation among parents of
children with disabilities rose from 9% to 53% (Manila
City Department of Education, 2024).

6.3.2 Create Safe Spaces for Marginalized Groups
To address gender gaps, cities should hold

women - only participation sessions and ensure
female facilitators. Dhaka’s smart sanitation project
(2024) organized "women’s feedback circles" in
slum areas, led by female CSO members. The circles
discussed issues like "how smart waste bins can make
women’s lives easier" (e.g., reducing heavy lifting)
and provided childcare during sessions. As a result,
women’s participation increased from 23% to 68%, and
the project added features like lighter bins and waste
collection times that aligned with women’s schedules
(Dhaka City Corporation, 2024).

For ethnic minorities, cities should use local

languages and cultural practices. Bangkok’s smart

60

healthcare clinics project (2024) held participation
sessions for Karen (an ethnic minority group) in their
villages, using the Karen language and traditional
weaving activities to facilitate discussions. Participants
shared feedback while weaving, which made the
sessions feel less formal. This approach increased
Karen residents’ participation from 15% to 72% and
led to the project adding Karen - language support to
its digital appointment system (Bangkok Metropolitan
Health Department, 2024).

6.4 Strengthen Institutional Capacity and

Policy Frameworks

To ensure long - term sustainability of inclusive
participation, cities should establish legal mandates,
secure funding, and build institutional capacity—with
support from national governments and international
organizations.

6.4.1 Enact Legal Mandates for Participation

National governments should pass laws requiring
community participation in smart city projects,
while cities should develop detailed implementation
guidelines. Malaysia’s "Smart City Act 2023" mandates
that all smart projects include public consultation,
with specific requirements for marginalized group
representation (e.g., at least 30% of participants
must be low - income or disabled). Kuala Lumpur’s
implementation guidelines specify that participation
must include at least two channels (digital + offline)
and require governments to publish "feedback use
reports" (explaining how input was incorporated).
Since the act’s passage, inclusive participation in
Kuala Lumpur’s smart projects has increased by
45% (Malaysian Ministry of Housing and Local
Government, 2024).

Low - income countries can start with
"participation policies" supported by international
funding. Myanmar’s 2024 "Smart City Participation
Policy"—developed with Asian Development Bank
support—requires all smart projects to allocate 5%
of their budget to participation activities and hire at
least one CSO to support community engagement. The

policy also provides training for government officials
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on participatory methods. In Yangon, this has increased
the number of smart projects with formal participation
mechanisms from 12% to 48% (Myanmar Ministry of
Construction, 2024).

6.4.2 Secure Sustainable Funding and Build
Capacity

Cities should secure multi - source funding
(government, private sector, international) for
participation activities. Singapore’s "Smart City
Inclusion Fund" (2023) provides matching grants for
private companies that fund community participation
in smart projects. For example, a tech company
funding a smart transport project can receive a 1:1
grant to organize co - design workshops. The fund has
raised $50 million since 2023, supporting 30 inclusive
participation initiatives (Government of Singapore,
2024).

To build institutional capacity, cities should
establish dedicated "participation units" and provide
ongoing training. Seoul’s "Smart City Participation
Unit" (2024) includes staff with expertise in
participatory design, cultural adaptation, and inclusive
technology. The unit provides training for other
government departments (e.g., "how to design women
- only sessions") and develops tools like participation
checklists. Since the unit’s establishment, 92% of
Seoul’s smart projects meet inclusive participation
standards—up from 65% in 2023 (Seoul Metropolitan
Government, 2024).

7. Conclusion and Future Research
Directions

7.1 Conclusion

This paper has examined community participation
mechanisms in Asia - Pacific smart city construction,
analyzing 15 case studies across 10 countries.
The findings highlight that participation models—
consultative, collaborative, co - creative—vary
significantly in inclusivity and outcomes: co - creative
models achieve the highest resident satisfaction (82%)

and long - term sustainability (90% renewal rate) but

require more resources, while consultative models are
low - cost but exclude marginalized groups (only 15%
low - income participation).

The paper also identifies four key barriers to
inclusive participation: unequal access to channels, low
digital/technical literacy, cultural/social norms, and
weak institutional capacity. These barriers are context
- dependent—low - income cities struggle most with
access and funding, while high - income cities face
challenges like digital accessibility for people with
disabilities and gender gaps in technical sessions.

To address these barriers, the paper proposes
four adaptive strategies: optimizing inclusive channels
(hybrid models, accessible digital tools), building
literacy (train - the - trainer programs, simplified
communication), addressing cultural barriers
(community champions, safe spaces), and strengthening
institutions (legal mandates, dedicated units). These
strategies are tailored to different income levels and
cultural contexts—for example, low - income cities
prioritize offline channels and peer champions, while
high - income cities focus on digital accessibility and
legal frameworks.

Overall, the paper argues that inclusive
community participation is not just a "nice - to - have"
but a critical factor in smart city success. By adopting
the strategies outlined, Asia - Pacific cities can ensure
smart projects align with residents’ needs, reduce
inequality, and build more livable, sustainable urban

environments for all.

7.2 Future Research Directions

While this paper provides a comprehensive
analysis of community participation in Asia - Pacific
smart cities, three areas require further research:

First, future research should explore the long -
term impacts of inclusive participation on community
well - being. This paper focuses on short - term
outcomes (e.g., participation rate, satisfaction),
but little is known about how participation affects
long - term outcomes like social cohesion, resident
empowerment, or economic opportunities. For

example, do co - creative smart projects increase
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residents’ ability to advocate for other community
needs? Do literacy training programs lead to long -
term digital skill development? Longitudinal studies
tracking communities over 5+ years would help answer
these questions.

Second, research should examine the role of
technology in scaling inclusive participation. While this
paper discusses digital tools for participation, emerging
technologies like Al and virtual reality (VR) offer
new possibilities—e.g., Al - powered translation for
multilingual sessions, VR simulations that let residents
"experience" smart project designs. However, these
technologies also pose risks (e.g., Al bias, exclusion
of low - tech users). Research on how to use emerging
tech for inclusive participation—while mitigating
risks—would provide valuable insights for cities.

Third, future research should compare
participation practices across Asia - Pacific sub -
regions (e.g., East Asia vs. Southeast Asia). This paper
identifies broad regional patterns, but sub - regional
differences in culture (e.g., Confucian vs. Buddhist
norms) and institutional context (e.g., centralized vs.
decentralized governance) may shape participation
effectiveness. For example, do community champion
models work better in Southeast Asia than East Asia?
Comparative research across sub - regions would help

refine context - adaptive strategies.
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