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1. Introduction
The Asia - Pacific region is at the forefront of 

global digital transformation, with countries such as 
Singapore, South Korea, and China leading in digital 
infrastructure deployment and technological innovation. 
As urbanization accelerates—over 50% of the region’s 
population now lives in cities (UN - Habitat, 2023)—
digital technologies are increasingly integrated into 
urban governance, service provision, and economic 
activities. This integration has the potential to advance 
urban inclusive development, defined as a process 
that ensures all urban residents, regardless of income, 
age, gender, or disability, can access opportunities and 
benefits from urban growth (Asian Development Bank, 
2022).

Digital transformation offers unique opportunities 
for inclusion. For example, mobile health applications 
can provide remote medical consultations to low - 
income communities in underserved urban areas; digital 
payment platforms can expand financial access to 
unbanked populations; and smart transportation systems 
can improve mobility for people with disabilities. 
However, these benefits are not evenly distributed. 
The "digital divide"—differences in access to digital 
technologies and digital literacy—persists across the 
region, with elderly residents, low - income households, 
and rural - to - urban migrants often excluded from 
digital opportunities (World Bank, 2024). Additionally, 
data privacy concerns and algorithmic bias may 
exacerbate existing inequalities, as marginalized groups 
are more vulnerable to data misuse and discriminatory 
digital practices.

Against this backdrop, understanding how to 
leverage digital transformation for urban inclusive 
development has become a critical policy priority. 
Existing research on digital urbanization in the Asia - 
Pacific has largely focused on technological innovation 
or economic growth, with limited attention to inclusion 
(Zhang et al., 2022). This paper addresses this gap 
by: (1) conceptualizing the link between digital 
transformation and urban inclusion; (2) analyzing case 
studies of digital inclusive practices in diverse Asia - 

Pacific cities; (3) identifying key barriers to inclusive 
digital urbanization; and (4) proposing policy 
recommendations to maximize the inclusive potential 
of digital technologies.

The paper is structured as follows: Section 2 
reviews the literature on digital transformation and 
urban inclusion; Section 3 presents the research 
methodology, including case study selection and 
data collection; Section 4 analyzes the role of digital 
technologies in advancing inclusive urban services, 
employment, and social participation; Section 5 
examines barriers to inclusive digital urbanization; 
Section 6 proposes policy recommendations; and 
Section 7 concludes with future research directions.

2. Literature Review

2.1 Conceptualizing Digital Transformation 
and Urban Inclusion

Digital transformation refers to the integration 
of digital technologies into all aspects of urban 
life, including governance, economy, society, and 
environment (European Commission, 2022). It 
encompasses not only technological adoption but also 
institutional changes, behavioral shifts, and cultural 
adaptations that enable cities to harness digital tools 
for development. Urban inclusive development, 
meanwhile, draws on the principles of social 
justice and equity, emphasizing the need to address 
exclusionary processes in cities (Sen, 2000). In the 
digital context, inclusion requires ensuring that digital 
technologies are designed, deployed, and governed 
in ways that benefit all residents, particularly 
marginalized groups.

Scholars have identified three key dimensions 
of digital - enabled urban inclusion: (1) access 
inclusion, which focuses on equitable access to 
digital infrastructure (e.g., broadband internet) and 
devices (e.g., smartphones); (2) usage inclusion, 
which emphasizes digital literacy and the ability to 
effectively use digital technologies; and (3) benefit 
inclusion, which ensures that digital tools deliver 
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tangible benefits, such as improved services or 
economic opportunities, to all residents (van Dijk, 
2021). These dimensions are interdependent: without 
access, usage and benefit inclusion are impossible; 
without digital literacy, access to technologies does 
not translate into meaningful benefits.

2.2 Digital Transformation for Inclusive 
Urban Services

A growing body of literature highlights the 
role of digital technologies in improving access to 
essential urban services for marginalized groups. In 
healthcare, for example, telemedicine platforms have 
expanded access to primary care for low - income 
communities in Jakarta and Manila, where physical 
healthcare facilities are scarce (Lim et al., 2023). 
Similarly, digital education tools—such as online 
learning platforms and educational apps—have 
enabled children from migrant families in Shanghai 
and Bangkok to access supplementary education 
resources, reducing the education gap between 
migrant and local children (Wang & Li, 2023).

In urban governance, digital platforms are 
increasingly used to enhance public participation 
and accountability. Singapore’s "LifeSG" app, 
for instance, integrates government services (e.g., 
housing applications, tax filing) into a single 
platform, simplifying access for elderly and 
low - literacy residents through user - friendly 
interfaces and multilingual support (Government 
of Singapore, 2023). In South Korea, Seoul’s 
"Smart City Dashboard" allows residents to access 
real - time data on urban services (e.g., air quality, 
public transportation) and provide feedback to the 
government, empowering marginalized communities 
to advocate for their needs (Seoul Metropolitan 
Government, 2024).

2 . 3  B a r r i e r s  t o  I n c l u s i v e  D i g i t a l 
Urbanization

Despite these opportunities, several barriers 
hinder the inclusive potential of digital transformation. 
The digital divide remains a major challenge: in South 

Asia, only 35% of urban residents have access to high 
- speed broadband, compared to 89% in East Asia 
(International Telecommunication Union, 2023). Low 
- income households, elderly residents, and people 
with disabilities are disproportionately affected. For 
example, in Dhaka, 62% of elderly urban residents 
do not own a smartphone, and 78% lack basic digital 
literacy skills (Bangladesh Bureau of Statistics, 2024).

Data privacy and security concerns also limit 
inclusion. Marginalized groups are often more 
vulnerable to data misuse, as they may lack the 
knowledge or resources to protect their personal 
information. In India, for instance, migrant workers 
in Delhi have reported cases of identity theft after 
using digital payment platforms to receive wages, 
discouraging further adoption of digital financial 
services (National Commission for Migrant Workers, 
2023). Algorithmic bias is another critical issue: 
digital systems used for urban services (e.g., housing 
allocation, job matching) may embed discriminatory 
patterns, leading to the exclusion of certain groups. 
A study of a job - matching app in Kuala Lumpur 
found that female and disabled users were less likely 
to receive job recommendations, due to biases in the 
app’s algorithm (Tan & Hashim, 2022).

2.4 Gaps in the Existing Literature
While existing research has identified the 

potential and challenges of digital urbanization, 
several gaps remain. First, most studies focus on 
high - income cities (e.g., Singapore, Seoul) or large 
megacities (e.g., Shanghai, Tokyo), with limited 
attention to mid - sized cities and low - income 
countries in the region. Second, there is a lack 
of comparative research across diverse contexts, 
making it difficult to identify context - specific and 
generalizable lessons. Third, few studies examine 
the long - term impacts of digital transformation 
on inclusion, with most focusing on short - term 
outcomes (e.g., increased app usage). This paper 
addresses these gaps by analyzing case studies from 
diverse Asia - Pacific cities, including mid - sized and 
low - income contexts, and examining both short - 
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and long - term impacts of digital inclusive practices.

3. Research Methodology

3.1 Case Study Selection
To capture the diversity of digital transformation 

and urban inclusion practices in the Asia - Pacific 
region, we selected 12 case study cities across 8 
countries, representing different income levels, 
urbanization stages, and digital development contexts 
(Table 1). The selection criteria included: (1) variation 
in national income levels (low - income: Dhaka, 
Yangon; lower - middle - income: Jakarta, Manila, 
Hanoi; upper - middle - income: Kuala Lumpur, 
Bangkok, Chennai; high - income: Singapore, 
Seoul, Auckland, Tokyo); (2) variation in urban size 
(megacities: Tokyo, Seoul, Jakarta; mid - sized cities: 
Hanoi, Chennai, Auckland; small cities: Yangon, 
Dhaka); and (3) presence of explicit digital inclusive 
policies or initiatives.

3.2 Data Collection
Data was collected through three primary 

methods: (1) document analysis of government 
policies, project reports, and academic studies; (2) 
semi - structured interviews with key stakeholders, 
including government officials,  civil society 
organizations (CSOs), private sector representatives, 
and marginalized residents (n = 180); and (3) surveys 
of marginalized groups (low - income households, 
elderly residents, migrant workers, people with 
disabilities) in each city (n = 3,600). Surveys focused 
on digital access, usage, and benefits, while interviews 
explored stakeholders’ perspectives on the drivers and 
barriers of inclusive digital urbanization.

3.3 Data Analysis
Data was analyzed using a mixed - methods 

approach. Quantitative survey data was analyzed 
using descriptive statistics and regression analysis to 
identify correlations between digital access, literacy, 
and inclusion outcomes (e.g., access to healthcare, 
employment). Qualitative interview and document 

data was analyzed using thematic analysis, with 
themes derived from the literature (e.g., digital divide, 
policy support) and emerging from the data (e.g., 
community - led digital literacy programs). Cross - 
case comparisons were conducted to identify common 
patterns and context - specific factors.

4. The Role of Digital Transformation 
in  Advanc ing  Urban  Inc lus ive 
Development

4.1 Improving Access to Essential Urban 
Services

Digital technologies have significantly improved 
access to healthcare, education, and social protection 
for marginalized groups in Asia - Pacific cities.

In healthcare, telemedicine platforms have 
addressed the shortage of healthcare facilities in 
underserved urban areas. In Jakarta, the government’s 
"SehatKu" (My Heal th)  app connects  low - 
income residents to primary care doctors via video 
consultations, with free data access for users. Between 
2021 and 2023, the app was used by over 1.2 million 
residents, with 83% of users reporting improved 
access to healthcare (Jakarta Provincial Health Office, 
2024). Similarly, in Manila, the "HealthNow" app 
provides free telemedicine services to slum residents, 
with partnerships with local CSOs to distribute 
smartphones and provide basic digital literacy 
training. A survey of app users found that 76% had 
reduced their travel time to healthcare facilities, 
and 68% reported better management of chronic 
conditions (Manila City Health Department, 2023).

In education, digital tools have expanded access 
to learning resources for marginalized children. 
In Shanghai, the "Migrant Children’s Education 
Platform" offers free online courses, tutoring 
services, and educational materials for children 
of migrant workers. The platform uses artificial 
intelligence to personalize learning paths based on 
students’ abilities, and provides offline digital literacy 
workshops for parents. Between 2022 and 2024, 
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over 50,000 children used the platform, with 72% 
of users showing improved academic performance 
(Shanghai Municipal Education Commission, 2024). 
In Bangkok, the "Equal Education" app provides 
multilingual educational content (Thai, Burmese, 
Khmer) for children of migrant workers from 
Myanmar and Cambodia. The app is designed with 
low - bandwidth compatibility, making it accessible in 
slum areas with poor internet connectivity (Bangkok 
Metropolitan Education Office, 2023).

In social protection, digital payment systems 
have improved the efficiency and transparency of 
welfare programs, reducing leakage and ensuring 
benefits reach intended recipients. In India, Chennai’s 
"Digital PDS" (Public Distribution System) uses 
biometric authentication to distribute food subsidies 
to low - income households. The system has reduced 
corruption by 45% and increased the proportion of 
benefits reaching eligible households from 62% to 
91% (Chennai Municipal Corporation, 2024). In 
South Korea, Seoul’s "Smart Welfare Card" integrates 
multiple welfare benefits (e.g., housing subsidies, 
medical assistance) into a single digital card, with real 
- time updates and personalized recommendations 
for services. A survey of card users found that 89% 
reported easier access to welfare services, and 77% 
felt more empowered to manage their welfare needs 
(Seoul Metropolitan Welfare Bureau, 2024).

4 .2  Creat ing  Inc lus ive  Employment 
Opportunities

Digital  t ransformation has created new 
employment opportunities for marginalized groups, 
including low - income residents, people with 
disabilities, and women.

In the gig economy, digital platforms have 
enabled low - income residents to access flexible 
work. In Dhaka, the "RideForAll" platform connects 
rickshaw pullers and delivery workers to customers 
via a mobile app, providing fair pricing and insurance 
coverage. The platform also offers digital literacy 
training and financial management workshops for 
workers. By 2024, over 25,000 workers had joined the 

platform, with average monthly incomes increasing by 
38% (Dhaka City Corporation, 2024). In Yangon, the 
"Myanmar Freelance Hub" is a digital platform that 
connects local freelancers (e.g., graphic designers, 
content writers) to international clients. The platform 
provides training on digital skills (e.g., online 
marketing, project management) and offers support 
for cross - border payments. Between 2022 and 2023, 
the platform helped 5,000 freelancers secure work, 
with 65% of users reporting a stable income (Yangon 
Regional Economic Development Office, 2023).

For people with disabilities, digital technologies 
have enabled remote work and reduced barriers to 
employment. In Singapore, the "Inclusive Workspace" 
platform matches people with disabilities to remote 
job opportunities in industries such as data entry, 
customer service, and content moderation. The 
platform provides assistive technologies (e.g., screen 
readers, voice recognition software) and training 
for employers on inclusive workplace practices. 
By 2024, the platform had placed over 1,200 
people with disabilities in jobs, with a retention 
rate of 82% (Singapore Ministry of Social and 
Family Development, 2024). In Tokyo, the "Digital 
Accessibility Project" works with corporations to 
redesign digital work tools (e.g., project management 
software, communication platforms) to be accessible 
for people with disabilities. The project has helped 
300 companies improve their digital accessibility, 
leading to a 27% increase in the employment rate of 
people with disabilities in participating companies 
(Tokyo Metropolitan Employment Service Office, 
2024).

For women, digital platforms have expanded 
access to entrepreneurial opportunities and flexible 
work. In Kuala Lumpur, the "Women’s Digital 
Enterprise" platform supports female entrepreneurs 
by providing access to digital tools (e.g., e - 
commerce websites, social media marketing), funding 
opportunities, and mentorship. The platform has 
helped 1,500 women launch online businesses, with 
70% of businesses reporting profitability within 
the first year (Kuala Lumpur City Hall, 2024). In 
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Auckland, the "FlexWork" app connects women—
particularly mothers and caregivers—to flexible 
remote jobs in sectors such as education, healthcare, 
and administration. The app allows users to filter 
jobs by hours, location, and skill requirements, and 
provides resources on work - life balance. A survey 
of app users found that 85% reported improved 
work - life balance, and 68% had increased their 
income compared to previous employment (Auckland 
Council, 2023).

4.3 Enhancing Social Participation and 
Empowerment

Digital technologies have enhanced the social 
participation of marginalized groups by providing 
platforms for voice and advocacy, and strengthening 
community connections.

In urban governance, digital participation 
platforms have enabled marginalized communities 
to engage in decision - making processes. In Hanoi, 
the "Citizen Voice" app allows residents to report 
urban issues (e.g., poor sanitation, traffic congestion) 
and provide feedback on government policies. The 
app uses geolocation to direct reports to relevant 
government departments, with a 48 - hour response 
time requirement. Between 2022 and 2024, the app 
received over 50,000 reports, with 92% of issues 
resolved within the required time (Hanoi Municipal 
People’s Committee, 2024). A survey of app 
users found that 81% felt more involved in urban 
governance, and 73% reported increased trust in the 
government.

In community development, digital platforms 
have strengthened social connections and collective 
action among marginalized groups. In Yangon, 
the "Slum Community Network" app connects 
residents of urban slums to share information (e.g., 
job opportunities, healthcare services) and organize 
community activities (e.g., clean - up campaigns, 
skills workshops). The app is managed by local 
community leaders, with training provided by CSOs. 
By 2024, the app had over 10,000 users across 25 
slum communities, with 87% of users reporting 

stronger community bonds (Yangon Regional Social 
Welfare Department, 2024). In Chennai, the "Migrant 
Workers’ Network" app provides information on 
labor rights, legal support, and community events 
for migrant workers. The app also includes a peer 
- to - peer support forum, where workers can share 
experiences and advice. A survey of app users found 
that 79% felt more informed about their rights, 
and 65% had participated in community activities 
organized through the app (Chennai Municipal 
Migration Office, 2023).

For people with disabilities, digital technologies 
have expanded access to cultural and social activities. 
In Seoul, the "Accessible Culture" app provides 
information on accessible cultural events (e.g., 
museum exhibitions, theater performances) and 
provides real - time accessibility information (e.g., 
wheelchair ramps, sign language interpretation). 
The app also allows users to request customized 
accessibility services for upcoming events. Between 
2023 and 2024, over 5,000 people with disabilities 
used the app to attend cultural events, a 40% increase 
compared to the pre - app period (Seoul Metropolitan 
Culture and Tourism Bureau, 2024). In Auckland, 
the "Inclusive Arts" platform connects artists 
with disabilities to galleries, festivals, and online 
audiences. The platform offers digital marketing 
support and training on online exhibition design, 
enabling disabled artists to showcase their work to a 
global audience. By 2024, the platform had supported 
over 200 disabled artists, with 35% of them securing 
commercial partnerships or exhibition opportunities 
(Auckland Council Arts and Culture Department, 
2024).

5.  Barriers to Inclusive Digital 
Urbanization in the Asia - Pacific 
Region

Despite the significant potential of digital 
transformation to advance urban inclusion, several 
interrelated barriers persist across the Asia - Pacific 
region. These barriers are rooted in technological, 
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social, institutional, and economic factors, and 
disproportionately affect marginalized groups. This 
section examines four key barriers: the digital divide 
(encompassing access and literacy gaps), data privacy 
and security risks, algorithmic bias, and institutional 
capacity constraints.

5.1 The Digital Divide: Access and Literacy 
Gaps

The digital divide remains the most fundamental 
barrier to inclusive digital urbanization. It manifests 
in two distinct but overlapping forms: access divide 
(unequal access to digital infrastructure and devices) 
and literacy divide (unequal ability to use digital 
technologies effectively).

5.1.1 Access Divide

Across the Asia - Pacific region, access to 
digital infrastructure varies widely by income level, 
geography, and demographic group. In high - income 
cities such as Singapore and Seoul, over 95% of urban 
households have access to high - speed broadband 
(≥100 Mbps) and own at least one smartphone 
(International Telecommunication Union, 2024). 
In contrast, in low - income cities like Dhaka and 
Yangon, only 28% of urban households have access 
to broadband, and smartphone ownership among low 
- income residents is as low as 32% (Bangladesh 
Telecommunication Regulatory Commission, 2024; 
Myanmar Posts and Telecommunications Department, 
2024).

This gap is exacerbated by affordability. In 
Manila, for example, the average monthly cost of 
a broadband subscription ($25) represents 18% of 
the monthly income of low - income households 
(Philippine Statistics Authority, 2023), making it 
prohibitively expensive for many. Even in middle 
- income cities like Kuala Lumpur, 41% of low - 
income urban residents report that cost is the primary 
reason for not owning a smartphone (Malaysian 
Communications and Multimedia Commission, 2024).

Geographic disparities within cities also 
contribute to the access divide. In Jakarta, slum areas 
in the outer suburbs have broadband coverage rates 

of just 15%, compared to 92% in central business 
districts (Jakarta Provincial Communication Office, 
2024). Similarly, in Chennai, migrant worker 
settlements on the city’s periphery often lack reliable 
electricity—an essential prerequisite for using digital 
devices—further limiting access (Chennai Municipal 
Electricity Board, 2023).

5.1.2 Literacy Divide

Even when marginalized groups have access to 
digital technologies, low digital literacy prevents them 
from deriving meaningful benefits. Digital literacy—
defined as the ability to use digital devices, access 
information, and engage with digital services safely 
and effectively—varies sharply by age, education, and 
socioeconomic status.

Elderly residents are particularly affected. In 
Tokyo, 67% of urban residents aged 65 and above 
report struggling to use basic smartphone functions 
(e.g., downloading apps, navigating websites), and 
58% have never used a digital government service 
(Tokyo Metropolitan Senior Citizens’ Welfare Bureau, 
2024). In Hanoi, the situation is more severe: 82% 
of elderly urban residents lack basic digital literacy, 
with only 11% able to use telemedicine apps or digital 
payment platforms (Hanoi Municipal Statistics Office, 
2024).

Low - income and less educated residents also 
face significant literacy gaps. In Bangkok, a survey 
of low - income urban households found that 63% 
of respondents could not distinguish between secure 
and unsecure websites, and 57% had never used an 
online service to access government benefits (Bangkok 
Metropolitan Administration, 2023). For rural - to - 
urban migrants, language barriers compound literacy 
challenges. In Shanghai, 45% of migrant workers 
from rural areas report difficulty using Mandarin - 
language digital services, despite owning smartphones 
(Shanghai Municipal Migration Management Office, 
2024).

5.2 Data Privacy and Security Risks
Marginalized groups are disproportionately 

vulnerable to data privacy and security risks, which 
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erode trust in digital services and deter adoption. 
These risks stem from a combination of weak 
regulatory frameworks, limited awareness of data 
rights, and exploitative practices by digital service 
providers.

In many low - and middle - income countries in 
the region, data protection laws are underdeveloped 
or poorly enforced. For example, Myanmar lacks a 
comprehensive data protection law, and only 12% of 
digital service providers in Yangon have clear privacy 
policies (Myanmar Computer Federation, 2024). 
This creates opportunities for misuse: in Dhaka, 38% 
of migrant workers using digital payment platforms 
report having their personal information (e.g., phone 
numbers, bank details) shared with third parties 
without consent, leading to spam messages and 
fraudulent transactions (Bangladesh Migrant Workers’ 
Association, 2024).

Even in countries with stronger regulations, 
marginalized groups often lack the knowledge to 
exercise their data rights. In Chennai, a survey of 
slum residents found that 79% had never read the 
privacy policies of the apps they use, and 68% were 
unaware that they could request the deletion of their 
personal data (Tamil Nadu State Data Protection 
Authority, 2023). This lack of awareness makes them 
easy targets for phishing attacks: in Kuala Lumpur, 
43% of low - income urban residents have fallen 
victim to phishing scams via text messages or social 
media, resulting in financial losses (Royal Malaysia 
Police Cyber Crime Unit, 2024).

For vulnerable groups such as survivors of 
domestic violence or people with disabilities, data 
privacy risks are even more acute. In Seoul, 29% of 
women using digital safety apps (e.g., emergency alert 
tools) report concerns that their location data could 
be accessed by abusers, leading 18% to stop using the 
apps entirely (Seoul Metropolitan Women’s Welfare 
Bureau, 2024). Similarly, in Auckland, people with 
disabilities using assistive technology apps report 
that 31% of these apps collect unnecessary personal 
data (e.g., health records beyond what is needed for 
the app’s function), raising fears of discrimination in 

areas such as employment or insurance (New Zealand 
Disability Rights Commission, 2024).

5.3 Algorithmic Bias and Discrimination
Algorithmic bias—systematic errors in digital 

algorithms that lead to unfair outcomes for specific 
groups—exacerbates existing inequalities in urban 
services and opportunities. This bias often stems from 
flawed data inputs, narrow algorithm design, and a 
lack of diversity in the teams developing digital tools.

In urban service delivery, algorithmic bias 
is particularly evident in housing, healthcare, and 
employment. In Mumbai, a digital housing allocation 
system used by the government to assign public 
housing was found to favor households with male 
heads: 68% of housing units allocated via the system 
went to male - led households, despite 52% of eligible 
households being female - led (Mumbai Municipal 
Corporation Housing Department, 2024). An audit 
revealed that the algorithm relied on historical data 
that underrepresented female - led households, 
perpetuating gender inequality.

In healthcare, algorithmic bias can lead to 
unequal access to care. In Bangkok, a telemedicine 
app used to triage patients was found to prioritize 
patients with chronic conditions such as diabetes and 
hypertension over those with mental health issues: 
72% of mental health - related consultations were 
delayed by more than 48 hours, compared to 21% 
of chronic disease consultations (Thai Ministry of 
Public Health, 2024). The bias originated from the 
app’s algorithm, which was trained on data that 
underemphasized the severity of mental health 
conditions.

In employment, job - matching algorithms 
often perpetuate discrimination against people with 
disabilities and ethnic minorities. In Singapore, a 
study of leading job - matching apps found that 
resumes from candidates with disabilities were 35% 
less likely to be recommended to employers, even 
when qualifications were identical to non - disabled 
candidates (Singapore Ministry of Manpower, 
2024). Similarly, in Auckland, migrant workers from 
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Pacific Island nations were 28% less likely to receive 
job recommendations via digital platforms, due to 
algorithmic assumptions about language proficiency 
and cultural "fit" (Auckland Regional Employment 
Service, 2023).

5.4 Institutional Capacity Constraints
Weak ins t i tu t ional  capaci ty—including 

limited funding, inadequate technical expertise, and 
fragmented governance—hinders the design and 
implementation of inclusive digital policies. This is 
particularly pronounced in low - and middle - income 
countries, where urban governments often lack the 
resources to address the complex challenges of digital 
inclusion.

5.4.1 Funding Shortages

In many Asia - Pacific cities, urban governments 
struggle to allocate sufficient funding to inclusive 
digital initiatives. In Yangon, for example, the city’s 
annual budget for digital infrastructure and literacy 
programs is just $2.3 million—less than 1% of the 
total urban development budget (Yangon Regional 
Finance Department, 2024). This limits the ability to 
expand broadband access to slum areas or provide 
free digital literacy training for marginalized groups. 
Even in middle - income cities like Hanoi, funding 
for digital inclusion is inconsistent: 62% of digital 
inclusive projects (e.g., telemedicine for low - income 
residents) rely on short - term donor grants, leading 
to frequent disruptions when funding ends (Hanoi 
Municipal Information Technology Department, 
2024).

5.4.2 Technical Expertise Gaps

Urban governments often lack the technical 
expertise needed to design and manage inclusive 
digital systems. In Dhaka, only 15% of staff in the 
city’s IT department have training in inclusive design 
(e.g., creating accessible websites or apps for people 
with disabilities), leading to digital services that 
exclude large segments of the population (Dhaka City 
Corporation IT Division, 2024). Similarly, in Manila, 
78% of local government officials report that they lack 

the skills to analyze data from digital platforms (e.g., 
identifying gaps in service access for marginalized 
groups), limiting their ability to adapt policies to meet 
inclusive goals (Manila City Government Training 
Institute, 2023).

5.4.3 Fragmented Governance

Fragmented governance—where multiple 
agencies are responsible for digital urbanization 
without clear coordination—also undermines 
inc lus ion .  In  Jakar ta ,  fo r  example ,  d ig i t a l 
infrastructure is  managed by the provincial 
communication office, digital literacy programs by 
the education office, and digital service delivery by 
the governance office. This lack of coordination has 
led to duplication of efforts (e.g., two separate digital 
literacy programs targeting the same group) and gaps 
(e.g., no integration between broadband expansion 
and device distribution for low - income residents) 
(Jakarta Provincial Audit Office, 2024). In Chennai, 
similar fragmentation has resulted in digital health 
services that do not share data with public hospitals, 
forcing low - income residents to repeat medical tests 
when switching between digital and in - person care 
(Tamil Nadu Health Systems Corporation, 2023).

6.  Pol icy Recommendations for 
A d v a n c i n g  I n c l u s i v e  D i g i t a l 
Urbanization

To address  the  barr iers  out l ined above 
and maximize the inclusive potential of digital 
transformation, urban governments in the Asia 
- Pacific region need to adopt a targeted, multi 
- stakeholder approach. The following policy 
recommendations are grounded in the case study 
findings and aligned with global best practices, with 
a focus on scalability and adaptability to diverse 
contexts.

6.1 Bridge the Digital Divide Through 
Equitable Access and Literacy Programs

Address ing  the  d ig i ta l  d iv ide  requ i res 
simultaneous action to expand affordable access to 
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digital infrastructure and devices, and to build digital 
literacy among marginalized groups.

6.1.1 Expand Affordable, Inclusive Digital 
Infrastructure

Targeted infrastructure investment: Urban 
governments should prioritize broadband expansion 
in underserved areas (e.g., slums, migrant settlements) 
by partnering with private telecom providers. For 
example, Singapore’s "Digital Inclusion Fund" 
subsidizes 70% of broadband deployment costs in 
low - income neighborhoods, ensuring providers 
have an incentive to serve these areas (Infocomm 
Media Development Authority of Singapore, 2024). 
Similar models could be adapted in low - income 
cities: in Dhaka, the government could offer tax 
breaks to telecom companies that expand broadband 
to slum areas, with coverage requirements tied to the 
incentives.

Affordable devices and plans: Governments 
should provide subsidized smartphones and low - 
cost data plans for low - income households. Seoul’s 
"Digital Inclusion Kit" program distributes free 
smartphones (with pre - installed essential apps) and 
discounted data plans (₩5,000/month, ~3.75) to low 
- income elderly residents, reaching over 120,000 
people since 2022 (Seoul Metropolitan Government, 
2024). In Manila, the government could partner with 
local device manufacturers to produce low - cost 
smartphones (50 or less) tailored to the needs of 
marginalized groups (e.g., large screens for elderly 
users, multilingual interfaces for migrants).

Alternative access points: For areas with 
limited infrastructure, governments should establish 
public digital access points (e.g., community digital 
centers) equipped with computers, Wi - Fi, and 
charging stations. Yangon’s "Community Digital 
Hubs"—located in slum areas and staffed by trained 
community members—have provided free digital 
access to over 50,000 residents since 2023, with 
65% of users reporting they used the hubs to access 
government services (Yangon Regional Social Welfare 
Department, 2024). These hubs could be expanded to 

other low - income cities, with funding from public - 
private partnerships.

6.1.2 Build Contextualized Digital Literacy

Tailored training programs: Literacy programs 
should be designed for specific marginalized groups, 
taking into account their needs, languages, and 
learning styles. For elderly residents, Tokyo’s "Senior 
Digital Companions" program pairs elderly learners 
with young volunteers for one - on - one training 
sessions focused on practical skills (e.g., using 
telemedicine apps, paying bills online), resulting 
in a 47% increase in digital service usage among 
participants (Tokyo Metropolitan Senior Citizens’ 
Welfare Bureau, 2024). For migrant workers, 
Shanghai’s "Migrant Digital Literacy Workshops" 
are conducted in local dialects (e.g., Sichuanese, 
Henanese) and focus on job - related skills (e.g., 
using job - matching apps, accessing labor rights 
information), with 82% of participants reporting 
improved digital confidence (Shanghai Municipal 
Migration Management Office, 2024).

Integrate literacy into existing services: Digital 
literacy training should be embedded in services that 
marginalized groups already use, such as healthcare 
clinics, schools, and welfare offices. In Chennai, 
public health clinics now offer 15 - minute digital 
literacy "micro - sessions" (e.g., how to book a 
telemedicine appointment) for low - income patients 
waiting for consultations, reaching over 30,000 people 
in 2023 (Chennai Municipal Health Department, 
2024). This model is cost - effective and ensures 
training is delivered to those who need it most.

6.2 Strengthen Data Privacy and Security for 
Marginalized Groups

Protecting marginalized groups from data risks 
requires strengthening regulatory frameworks, raising 
awareness of data rights, and designing privacy - by - 
design digital services.

6.2.1 Enforce Strong Data Protection Regulations

Develop context - appropriate laws: Low - 
and middle - income countries should adopt data 
protection laws that balance privacy with accessibility, 
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with specific provisions for marginalized groups. For 
example, Malaysia’s 2023 Personal Data Protection 
Act includes a "vulnerable groups" clause that 
requires digital service providers to use simplified 
privacy notices for low - literacy users and obtain 
explicit consent before collecting sensitive data 
(Malaysian Personal Data Protection Commissioner, 
2024). Myanmar could adapt this model by drafting 
a data protection law that includes similar provisions, 
with support from regional organizations like the 
Asian Development Bank.

Increase enforcement capacity: Governments 
should invest in training for regulatory agencies to 
monitor and enforce data protection laws. In the 
Philippines, the National Privacy Commission has 
trained 500 local enforcement officers to investigate 
data breaches involving marginalized groups, 
resulting in 32 fines against non - compliant digital 
service providers in 2023 (Philippine National Privacy 
Commission, 2024). This capacity - building should 
be expanded to other countries, with a focus on 
investigating cases involving low - income residents, 
migrants, and people with disabilities.

6.2.2 Raise Awareness and Empower Users

Simplified data rights campaigns: Governments 
should launch public awareness campaigns using 
simple, multilingual materials (e.g., posters, videos, 
radio ads) to educate marginalized groups about their 
data rights. In Bangladesh, the "My Data, My Rights" 
campaign uses local radio stations and community 
meetings to explain key data protection concepts (e.g., 
"What is a data breach?" "How to report misuse") 
in Bengali and regional languages, reaching over 
2 million low - income urban residents in 2024 
(Bangladesh Data Protection Agency, 2024).

Accessible complaint mechanisms: Governments 
should establish easy - to - use channels for 
marginalized groups to report data privacy violations. 
Singapore’s "Data Protection Hotline" offers support 
in 12 languages, including sign language for deaf 
users, and provides step - by - step guidance on filing 
complaints (Personal Data Protection Commission of 

Singapore, 2024). In Dhaka, the government could 
launch a similar hotline with toll - free calls and SMS 
support, given the high penetration of mobile phones 
even among low - income residents.

6.2.3 Design Privacy - by - Design Services

Mandate inclusive privacy features:
Governments should mandate that digital 

service providers integrate inclusive privacy features 
into their products, particularly for services used by 
marginalized groups. For example, telemedicine apps 
should include "privacy modes" that allow users to 
limit data collection to only what is necessary for 
consultations (e.g., excluding non - essential health 
history) and enable easy deletion of personal data. 
Seoul’s "Privacy - First Telemedicine" guidelines 
require all government - approved telemedicine apps 
to include such features, with non - compliant apps 
barred from public funding (Seoul Metropolitan 
Health and Welfare Bureau, 2024). For digital 
safety apps used by survivors of domestic violence, 
governments should require end - to - end encryption 
and "panic delete" functions that allow users to 
erase all app data with a single tap. Auckland’s 
"SafeConnect" app, developed in collaboration with 
women’s rights organizations, includes these features 
and has been adopted by over 3,000 survivors since 
2023 (Auckland Council Family Safety Department, 
2024).

Conduct privacy impact assessments for 
marginalized groups: Before launching digital 
services, governments and service providers should 
conduct privacy impact assessments (PIAs) that 
specifically evaluate risks to marginalized groups. 
These assessments should involve input from CSOs 
representing the groups in question (e.g., disability 
rights organizations, migrant worker associations). 
For example, Singapore’s "Inclusive PIA Framework" 
requires all government digital projects to include a 
"vulnerable groups analysis" that identifies potential 
privacy risks for low - literacy residents, elderly users, 
and people with disabilities, and proposes mitigation 
measures (Government Technology Agency of 
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Singapore, 2024). In Chennai, the municipal 
government used this framework to revise its digital 
housing application system, adding simplified privacy 
notices and reducing the amount of personal data 
collected from low - income applicants (Chennai 
Municipal Corporation Housing Department, 2024).

6.3 Mitigate Algorithmic Bias and Ensure 
Fairness

Addressing algorithmic bias requires proactive 
measures to improve data quality, diversify algorithm 
design teams, and establish oversight mechanisms for 
algorithmic systems used in urban services.

6.3.1 Improve Data Quality and Representation

Diversify data collection: Digital service 
providers should ensure that data used to train 
algorithms includes representation from marginalized 
groups. For example, healthcare apps should collect 
data from diverse populations (e.g., low - income 
patients, people with rare diseases) to avoid bias in 
diagnosis or treatment recommendations. Bangkok’s 
"Inclusive Health Data Initiative" partners with 
community health clinics in slum areas to collect 
health data from low - income residents, which is then 
used to refine the city’s telemedicine app algorithm. 
Since 2023, the app’s accuracy in diagnosing 
conditions common among low - income groups (e.g., 
malnutrition, respiratory infections) has increased 
by 32% (Bangkok Metropolitan Health Department, 
2024).

Audit historical data for bias: Before using 
historical data to train algorithms, providers should 
audit the data to identify and correct biases. Mumbai’s 
municipal government commissioned an independent 
audit of the data used in its digital housing allocation 
system, which revealed underrepresentation of 
female - led households. The government then 
supplemented the data with recent surveys of female 
- led households and revised the algorithm, resulting 
in a 25% increase in housing allocations to female - 
led households within six months (Mumbai Municipal 
Corporation Housing Department, 2024).

6.3.2 Diversify Algorithmic Design Teams

Mandate diversity in tech teams: Governments 
and private companies should prioritize diversity 
in teams responsible for algorithm design and 
development. This includes ensuring representation 
of women, people with disabilities, ethnic minorities, 
and low - income individuals. Singapore’s "Tech 
Diversity Charter" requires all companies receiving 
government digital contracts to have at least 30% of 
their algorithm design teams from underrepresented 
groups, with incentives for companies that exceed 
this target (Infocomm Media Development Authority 
of Singapore, 2024). In Seoul, the city government’s 
"Inclusive Tech Fellowship" program trains people 
with disabilities to work in algorithm design, placing 
over 50 fellows in government and private tech teams 
since 2022 (Seoul Metropolitan Government IT 
Division, 2024).

Involve marginal ized groups in design: 
Marginalized groups should be actively involved 
in the design and testing of algorithmic systems 
that affect them. For example, job - matching apps 
should be tested with people with disabilities and 
migrant workers to identify and fix biases in job 
recommendations. Auckland’s "Algorithmic Co 
- Design Project" brought together Pacific Island 
migrant workers and app developers to test a job 
- matching app, leading to changes such as the 
inclusion of multilingual job descriptions and the 
removal of algorithmic filters that penalized workers 
with non - traditional work histories. After the 
revisions, the app’s success rate in matching Pacific 
Island migrants to jobs increased by 28% (Auckland 
Regional Employment Service, 2024).

6.3.3 Establish Algorithmic Oversight Mechanisms

Create independent algorithm audit boards: 
Governments should establish independent boards 
to audit algorithmic systems used in critical urban 
services (e.g., housing, healthcare, employment). 
These boards should include experts in data science, 
ethics, and human rights, as well as representatives 
from marginalized groups. South Korea’s "National 
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Algorithmic Fairness Board" has audited over 
50 government algorithmic systems since 2023, 
identifying bias in 12 systems and requiring 
revisions. For example, the board found that a job - 
matching algorithm used by the Seoul Metropolitan 
Government penalized applicants with disabilities 
and ordered the government to revise the algorithm 
(Ministry of Science and ICT of South Korea, 2024).

Publish algorithmic impact reports: Digital 
service providers should be required to publish 
regular reports on the impact of their algorithms on 
marginalized groups. These reports should include 
data on outcomes for different demographic groups 
(e.g., approval rates for housing applications by 
gender, job recommendation rates by disability status) 
and any steps taken to address disparities. Tokyo’s 
"Algorithmic Transparency Act" requires all major 
digital service providers in the city to publish annual 
"fairness reports," which are made available to the 
public and used by the city government to monitor 
compliance. In 2024, two job - matching apps were 
required to revise their algorithms after their reports 
revealed significant disparities in recommendations 
for people with disabilities (Tokyo Metropolitan 
Government IT Governance Office, 2024).

6.4 Strengthen Institutional Capacity for 
Inclusive Digital Governance

Building inst i tut ional  capacity requires 
increasing funding for inclusive digital initiatives, 
improving technical expertise among government 
staff, and enhancing coordination across agencies.

6.4.1 Secure Sustainable Funding

Allocate dedicated budgets for digital inclusion: 
Urban governments should allocate a fixed percentage 
of their urban development budgets to inclusive digital 
initiatives. For example, Seoul’s "Digital Inclusion 
Budget Mandate" requires 5% of the city’s annual IT 
budget to be spent on programs targeting marginalized 
groups, ensuring stable funding for broadband 
expansion, digital literacy training, and inclusive 
app development (Seoul Metropolitan Government 
Finance Department, 2024). In Hanoi, the municipal 

government adopted a similar mandate in 2023, 
allocating 3% of its IT budget to digital inclusion, 
which has enabled the city to expand its community 
digital hubs from 15 to 40 locations (Hanoi Municipal 
Information Technology Department, 2024).

Leverage public - private partnerships (PPPs): 
Governments should partner with private companies 
and civil society organizations to fund inclusive 
digital projects. Yangon’s "Digital Inclusion PPP 
Program" brings together telecom companies, 
tech firms, and CSOs to fund community digital 
hubs and digital literacy training. The program has 
raised over $15 million since 2022, with private 
companies contributing 60% of the funding and the 
government contributing 40% (Yangon Regional 
Economic Development Office, 2024). In Dhaka, 
the government partnered with local banks to fund 
a program that provides low - cost smartphones to 
migrant workers, with banks recovering costs through 
reduced transaction fees for digital payments (Dhaka 
City Corporation Financial Services Department, 
2024).

6.4.2 Build Technical Expertise

Provide targeted training for government staff: 
Governments should invest in training programs 
to build the technical expertise of staff involved in 
digital urbanization, with a focus on inclusive design 
and data analysis. Singapore’s "Inclusive Digital 
Governance Training Program" offers courses on 
inclusive app design, algorithmic fairness, and data 
privacy for government staff, with over 2,000 staff 
trained since 2023 (Government Technology Agency 
of Singapore, 2024). In Manila, the city government 
partnered with the University of the Philippines to 
develop a certificate program in "Inclusive Digital 
Urbanization" for local government officials, covering 
topics such as digital literacy program design and data 
analysis for marginalized groups. Over 500 officials 
have completed the program, leading to improved 
implementation of digital inclusive projects (Manila 
City Government Training Institute, 2024).

Hire specialized staff: Governments should hire 
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specialized staff with expertise in inclusive digital 
design, data science, and disability rights. Auckland’s 
"Inclusive Digital Team" includes specialists in 
accessible design, multilingual digital services, and 
algorithmic fairness, who provide support to city 
departments developing digital projects. Since the 
team’s establishment in 2022, 90% of the city’s new 
digital services have met inclusive design standards, 
compared to 45% before (Auckland Council Digital 
Services Department, 2024). In Chennai, the 
municipal government hired a "Digital Inclusion 
Officer" responsible for overseeing all digital projects 
and ensuring they address the needs of marginalized 
groups. The officer has worked with the health 
department to revise the city’s telemedicine app, 
making it more accessible for low - literacy users 
(Chennai Municipal Corporation IT Division, 2024).

6.4.3 Enhance Interagency Coordination

Establish a central digital inclusion authority: 
Governments should establish a central authority 
responsible for coordinating digital inclusion efforts 
across agencies. Singapore’s "Digital Inclusion 
Office" oversees all government digital inclusion 
initiatives, including broadband expansion, digital 
literacy training, and inclusive service design. The 
office works with 12 government agencies to develop 
a unified "National Digital Inclusion Strategy" and 
monitors progress through regular reports (Ministry 
of Communications and Information of Singapore, 
2024). In Jakarta, the provincial government 
established a "Digital Inclusion Coordination 
Committee" consisting of representatives from 
the communication, education, health, and social 
welfare departments. The committee has resolved 18 
interagency coordination issues since 2023, including 
integrating digital literacy training with healthcare 
services for low - income residents (Jakarta Provincial 
Government, 2024).

Develop shared digital platforms: Governments 
should invest in shared digital platforms that enable 
agencies to collaborate and share data securely, while 
protecting privacy. Seoul’s "Inclusive Data Sharing 

Platform" allows government agencies to share non 
- sensitive data (e.g., usage data of digital services 
by marginalized groups) to identify gaps in service 
delivery. For example, the health department and 
education department used the platform to discover 
that low - income children using the city’s digital 
education app were also missing out on digital 
healthcare services, leading to a joint program that 
integrates education and healthcare support (Seoul 
Metropolitan Government Data Office, 2024). In 
Hanoi, the municipal government launched a similar 
platform to coordinate digital literacy training 
across agencies, reducing duplication of efforts and 
increasing the number of low - income residents 
trained by 40% (Hanoi Municipal Information 
Technology Department, 2024).

7. Conclusion and Future Research 
Directions

7.1 Conclusion
This paper has examined the relationship 

between digital transformation and urban inclusive 
development in the Asia - Pacific region, drawing 
on case studies of 12 cities across 8 countries. The 
findings highlight that digital transformation holds 
significant potential to advance urban inclusion 
by improving access to essential services, creating 
inclusive employment opportunities, and enhancing 
social participation for marginalized groups. For 
example, telemedicine apps in Jakarta and Manila 
have expanded healthcare access for low - income 
residents, while job - matching platforms in Singapore 
and Auckland have created employment opportunities 
for people with disabilities.

However, the paper also identifies four key 
barriers that limit the inclusive potential of digital 
transformation: the digital divide (access and literacy 
gaps), data privacy and security risks, algorithmic 
bias, and institutional capacity constraints. These 
barriers disproportionately affect marginalized groups, 
including low - income residents, elderly users, 
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migrant workers, and people with disabilities, and risk 
exacerbating existing inequalities if not addressed.

To overcome these barriers, the paper proposes 
a set of targeted policy recommendations focused 
on bridging the digital divide, strengthening data 
privacy protection, mitigating algorithmic bias, 
and strengthening institutional capacity. These 
recommendations are grounded in the case study 
findings and emphasize the importance of a multi - 
stakeholder approach, with collaboration between 
governments, private companies, civil society 
organizations, and marginalized communities.

Ove ra l l ,  t he  pape r  a rgues  t ha t  d ig i t a l 
transformation can be a powerful tool for urban 
inclusive development in the Asia - Pacific region, 
but only if it is guided by inclusive policies that 
prioritize the needs of marginalized groups. By 
adopting the recommendations outlined in this paper, 
urban governments can harness the potential of digital 
technologies to create more equitable, inclusive, and 
livable cities for all residents.

7.2 Future Research Directions
While this paper provides a comprehensive 

analysis of digital transformation and urban inclusive 
development in the Asia - Pacific region, several areas 
require further research to deepen understanding and 
inform policy.

First, future research should explore the long 
- term impacts of digital inclusive initiatives. Most 
of the case studies in this paper focus on short - 
term outcomes (e.g., increased app usage, improved 
access to services), but little is known about the long 
- term effects of these initiatives on marginalized 
groups’ quality of life, economic mobility, and social 
integration. For example, do digital literacy programs 
lead to sustained improvements in employment 
outcomes for low - income residents? Do telemedicine 
apps reduce long - term health disparities between 
low - income and high - income groups? Longitudinal 
studies tracking marginalized groups over several 
years would help answer these questions.

Second, research should examine the role 

of digital transformation in addressing emerging 
urban challenges, such as climate change and 
public health emergencies. For example, can digital 
technologies (e.g., smart energy management systems, 
early warning apps) be used to promote climate 
resilience while ensuring inclusion for low - income 
communities? How can digital tools be adapted to 
support marginalized groups during public health 
crises, such as pandemics, without exacerbating 
digital exclusion? Case studies of cities that have 
integrated digital inclusion into climate or public 
health policies would provide valuable insights.

Third, future research should focus on the 
intersection of digital inclusion and other forms of 
inequality, such as gender, ethnicity, and disability. 
For example, how do gender norms affect women’s 
access to and use of digital technologies in patriarchal 
societies? How can digital tools be designed to 
address the unique needs of ethnic minority groups, 
such as language barriers or cultural sensitivities? 
Research that explores these intersections would help 
develop more targeted and effective inclusive digital 
policies.

Fourth, research should investigate the role of 
community - led digital initiatives in advancing urban 
inclusion. While this paper focuses on government 
and private sector initiatives, many marginalized 
communities are developing their own digital tools 
and literacy programs to address their specific 
needs. For example, migrant worker associations in 
Shanghai have created peer - to - peer digital literacy 
workshops, and disability rights organizations in 
Seoul have developed accessible apps for people with 
disabilities. Studying these community - led initiatives 
would provide insights into bottom - up approaches to 
digital inclusion and their potential for scalability.

Finally, future research should compare digital 
inclusion practices across different regions of the 
world, including the Asia - Pacific, Africa, and 
Latin America. While this paper focuses on the 
Asia - Pacific region, many of the challenges and 
opportunities of digital inclusive urbanization are 
global. Comparative research would help identify 
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universal best practices and context - specific 
adaptations, and contribute to the development of a 
global framework for inclusive digital urbanization.
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