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Extended Abstract

Motivation. Digital transformation is reshaping access to education, employment, and pub-
lic services globally, yet persons with disabilities—particularly in lower- and middle-income
countries—face compounding structural barriers. In the Philippines, uneven infrastructure,
affordability constraints, weak accessibility mandates, and inadequate data governance collec-
tively exclude vulnerable populations from digital participation [6, 5]. UNESCO identifies
equitable ICT access as foundational to knowledge society participation [4], while the Social
Determinants of Health framework underscores that systemic structural conditions—not tech-
nology alone—determine who benefits [3].

Existing research focuses on standards compliance or individual technology usability, leaving
system-level dynamics underexplored. This study adopts a Complex Adaptive Systems (CAS)
perspective [1] to propose the Digital Accessibility Ecosystem Model (DAEM), representing
accessibility as a dynamic network of actors, structural conditions, and governance interactions
shaping digital participation outcomes.

This study addresses: RQ1: How can digital accessibility in the Philippines be conceptualized
as a complex socio-technical system? RQ2: What structural determinants contribute to fragility
or resilience in accessibility ecosystems? RQ3: How can systems modelling identify bottle-
necks and inform more inclusive digital ecosystems? Hypothesis: Accessibility outcomes
emerge from interactions among socio-technical actors and structural determinants, rather than
technological availability alone.

Approach and Methodology. The DAEM is developed using CAS principles and socio-
technical systems analysis, comprising four interconnected layers (Table 1): (1) Structural
Determinants (SDOH)—income, digital literacy, ICT infrastructure, disability services, and
institutional policy; (2) Digital Accessibility Ecosystem—persons with disabilities, assistive
technologies, caregivers, NGOs, government, and digital platforms; (3) System Dynamics—
network centralization, fragility, bottlenecks, and resilience; and (4) Accessibility Outcomes—
inclusive participation, exclusion, and sustainability. The Philippines serves as the illustrative
context [5]. Generative Al tools were used for editorial support, including grammar, clarity,
and typographical refinement. All conceptual framing, research design, and interpretations
were developed and reviewed by the author to ensure alignment with the intended research
objectives.

Results. Conceptual analysis reveals three structural dynamics. First, centralized systems
reliant on few actors are structurally fragile, directly impairing outcomes (RQ?2). Second, dis-
tributed networks improve resilience but require stronger coordination. Third, structural de-
terminants such as literacy and affordability shape interaction patterns and technology access.
The framework surfaces vulnerabilities invisible to compliance-focused approaches, addressing
RQ1 and RQ3 [2].
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Conclusions and Outlook. The DAEM demonstrates that accessibility progress requires at-
tention to support system configuration, institutional coordination, and governance—not tech-
nological design alone. Future work will extend the framework through empirical data collec-
tion and simulation modelling across policy scenarios in the Philippines and comparable LMIC
contexts.

Ethics Statement. Future empirical phases involving human participants will follow institu-
tional ethical review guidelines. Informed consent will be obtained and confidentiality main-
tained throughout.
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Table 1: DAEM Layers and Components.

Layer Key Components

Structural Determi- Income and affordability, digital literacy, ICT infras-

nants (SDOH) tructure, disability services, institutional policy

Digital  Accessibility Persons with disabilities, assistive technologies, care-

Ecosystem givers, NGOs, government programs, digital plat-
forms

System Dynamics Network centralization, system fragility, accessibility

(Complex Systems) bottlenecks, resilience of support networks

Accessibility Outcomes Inclusive participation, digital exclusion, sustainabil-
ity of accessibility initiatives




