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Abstract (English)  

The convergence of artificial intelligence (AI), digital health technologies, and public health 

governance has transformed contemporary healthcare systems. The COVID-19 pandemic exposed 

structural weaknesses in health infrastructures while simultaneously accelerating investments in 

data-driven decision-making, predictive analytics, telemedicine, and intelligent health systems. 

Despite significant technological advances, substantial variation remains in the effectiveness of 

digital health implementation across countries. This study examines how scientific capacity, 

innovation governance, and institutional coordination influence public health resilience through 

a comparative analysis of Canada and South Korea. Using a comparative socio-technical systems 

framework, the research synthesizes evidence from OECD, WHO, World Bank, and national 

digital health policy reports alongside contemporary scholarly literature. The findings indicate 

that AI-enabled health resilience depends not solely on technological sophistication but on the 

interaction between scientific ecosystems, governance arrangements, data infrastructures, and 

institutional trust. South Korea demonstrates strengths in rapid digital integration, 

epidemiological surveillance, and technology deployment, while Canada exhibits advantages in 

health equity frameworks, regulatory oversight, and patient-centered governance. The study 

proposes a conceptual model linking scientific capacity, digital health integration, institutional 

coordination, and adaptive resilience. The article contributes to interdisciplinary scholarship by 

integrating public health systems, innovation governance, artificial intelligence, and 

sustainability-oriented resilience frameworks. Policy implications emphasize the necessity of 
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balancing technological innovation with ethical governance, public trust, and long-term health 

system sustainability. 

 

Keywords: Artificial Intelligence, Digital Health, Public Health Resilience, Health Informatics, 

Innovation Governance, Health Systems, Sustainability, Comparative Analysis 

  

Abstrak (Indonesia) 

Konvergensi kecerdasan buatan (AI), teknologi kesehatan digital, dan tata kelola 

kesehatan masyarakat telah mengubah sistem perawatan kesehatan kontemporer. 

Pandemi COVID-19 mengungkap kelemahan struktural dalam infrastruktur kesehatan 

sekaligus mempercepat investasi dalam pengambilan keputusan berbasis data, analitik 

prediktif, telemedisin, dan sistem kesehatan cerdas. Terlepas dari kemajuan teknologi 

yang signifikan, masih terdapat variasi substansial dalam efektivitas implementasi 

kesehatan digital di berbagai negara. Studi ini meneliti bagaimana kapasitas ilmiah, tata 

kelola inovasi, dan koordinasi kelembagaan memengaruhi ketahanan kesehatan 

masyarakat melalui analisis komparatif Kanada dan Korea Selatan. Dengan 

menggunakan kerangka sistem sosio-teknis komparatif, penelitian ini mensintesis bukti 

dari OECD, WHO, Bank Dunia, dan laporan kebijakan kesehatan digital nasional 

bersama dengan literatur ilmiah kontemporer. Temuan menunjukkan bahwa ketahanan 

kesehatan yang didukung AI tidak hanya bergantung pada kecanggihan teknologi tetapi 

juga pada interaksi antara ekosistem ilmiah, pengaturan tata kelola, infrastruktur data, 

dan kepercayaan kelembagaan. Korea Selatan menunjukkan kekuatan dalam integrasi 

digital yang cepat, pengawasan epidemiologi, dan penerapan teknologi, sementara 

Kanada menunjukkan keunggulan dalam kerangka kesetaraan kesehatan, pengawasan 

regulasi, dan tata kelola yang berpusat pada pasien. Studi ini mengusulkan model 

konseptual yang menghubungkan kapasitas ilmiah, integrasi kesehatan digital, 

koordinasi kelembagaan, dan ketahanan adaptif. Artikel ini berkontribusi pada kajian 

interdisipliner dengan mengintegrasikan sistem kesehatan masyarakat, tata kelola 

inovasi, kecerdasan buatan, dan kerangka kerja ketahanan yang berorientasi pada 

keberlanjutan. Implikasi kebijakan menekankan perlunya menyeimbangkan inovasi 
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teknologi dengan tata kelola etis, kepercayaan publik, dan keberlanjutan sistem 

kesehatan jangka panjang. 

 

Kata kunci: Kecerdasan Buatan, Kesehatan Digital, Ketahanan Kesehatan Masyarakat, 

Informatika Kesehatan, Tata Kelola Inovasi, Sistem Kesehatan, Keberlanjutan, Analisis 

Komparatif 

  

Introduction 

The global healthcare landscape is undergoing a profound transformation driven 

by advances in artificial intelligence, digital technologies, biomedical innovation, and 

data-intensive scientific systems. Healthcare systems increasingly rely on predictive 

analytics, machine learning, electronic health records, telemedicine platforms, and real-

time surveillance technologies to improve clinical outcomes and strengthen public health 

preparedness (WHO, 2024). Simultaneously, demographic transitions, chronic disease 

burdens, emerging infectious diseases, and environmental health risks continue to 

challenge healthcare governance worldwide. 

The COVID-19 pandemic revealed the strategic importance of digital health 

infrastructures in supporting crisis response, healthcare continuity, and evidence-based 

policymaking. Countries with advanced digital capabilities were generally more capable 

of conducting epidemiological monitoring, coordinating healthcare resources, and 

delivering healthcare services remotely (OECD, 2023). However, substantial differences 

emerged in implementation effectiveness despite comparable levels of technological 

development. 

Artificial intelligence has emerged as a central driver of healthcare transformation. 

Applications include disease prediction, clinical decision support, medical imaging, drug 

discovery, resource optimization, and population health management (Topol, 2019). 

Recent advances in machine learning and big data analytics have further expanded 

opportunities for personalized medicine and predictive public health interventions. 

Nevertheless, technological innovation introduces new challenges concerning privacy, 

governance, equity, transparency, and accountability. 
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The literature on digital health innovation has expanded considerably during the 

past decade. Scholars emphasize the importance of digital technologies in improving 

healthcare efficiency and accessibility (Mesko, 2022). Others argue that institutional 

capacity and governance quality significantly influence implementation outcomes 

(Kickbusch et al., 2021). Research on health system resilience similarly highlights the role 

of adaptive governance and organizational learning in responding to complex health 

emergencies (Haldane et al., 2021). 

Despite these contributions, several gaps remain. First, much of the literature 

focuses on technological capabilities rather than broader socio-technical systems. Second, 

comparative analyses remain limited, particularly regarding how governance structures 

mediate relationships between scientific innovation and health outcomes. Third, existing 

studies often examine healthcare technologies independently from sustainability and 

resilience considerations. 

Canada and South Korea provide an analytically significant comparison. Both 

countries possess advanced healthcare systems, substantial investments in research and 

development, highly educated populations, and sophisticated digital infrastructures. Yet 

they differ in governance approaches, institutional arrangements, and implementation 

pathways. South Korea has become internationally recognized for digital 

epidemiological surveillance and technology-enabled health governance. Canada, 

meanwhile, emphasizes universal healthcare access, regulatory oversight, and patient-

centered service delivery. 

These differences offer an opportunity to investigate how scientific systems 

influence public health resilience through varying institutional mechanisms. This study 

therefore develops an analytical framework linking scientific capacity, digital health 

integration, governance coordination, public trust, and resilience outcomes. 

The objective of this article is to examine how differing innovation governance 

systems shape AI-enabled public health resilience in Canada and South Korea. 

            

Method 

This study adopts a comparative socio-technical systems approach integrating 

public health systems theory, innovation governance scholarship, digital transformation 
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research, and resilience frameworks. Canada and South Korea were selected because 

both possess advanced healthcare systems, strong scientific infrastructures, and 

significant digital health investments while demonstrating variation in governance 

arrangements, implementation strategies, and institutional coordination mechanisms. 

The analytical framework investigates interactions among scientific capacity, AI 

integration, health data governance, institutional trust, and public health resilience 

outcomes. Evidence was derived from OECD health statistics, WHO digital health 

reports, World Bank governance indicators, national health policy documents, and peer-

reviewed literature indexed in Scopus and Web of Science. 

The analytical strategy combines comparative institutional analysis, 

interdisciplinary evidence synthesis, and qualitative interpretation of socio-technical 

dynamics. Variables include digital infrastructure development, AI adoption strategies, 

governance quality, health system responsiveness, regulatory frameworks, and resilience 

performance indicators. Reliability was enhanced through triangulation across multiple 

international datasets and policy sources. Ethical considerations focus on responsible 

interpretation of secondary data, transparency, accountability, and the governance 

implications of AI deployment in healthcare systems. Limitations include reliance on 

secondary evidence and the rapidly evolving nature of digital health technologies. 

 

Findings and Discussion 

1. Scientific Capacity and Digital Health Ecosystems 

Both Canada and South Korea possess highly developed scientific ecosystems 

supporting healthcare innovation. Canada benefits from strong biomedical research 

institutions, public health research networks, and significant investments in health 

informatics. South Korea similarly demonstrates substantial scientific capacity, 

particularly in information technology integration and digital infrastructure 

development. 

The comparison indicates that scientific capacity forms a necessary but insufficient 

condition for health system resilience. Institutional mechanisms determining how 

scientific knowledge is translated into operational healthcare practices are equally 
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important. This finding supports innovation systems theory emphasizing the importance 

of coordination and knowledge transfer processes (Lundvall, 2021). 

South Korea’s centralized technological coordination enables rapid 

implementation of digital health initiatives. Canada’s federal governance structure 

encourages stakeholder participation and regional flexibility but may generate 

implementation complexity. 

 

2. AI Integration and Public Health Response 

The findings reveal substantial differences in AI deployment strategies. South 

Korea has integrated artificial intelligence into epidemiological monitoring, contact 

tracing, healthcare resource allocation, and predictive disease surveillance. The country's 

digital ecosystem facilitated rapid pandemic response and efficient information 

management. 

Canada has focused more extensively on AI-assisted diagnostics, telemedicine 

expansion, clinical decision support systems, and patient-centered healthcare innovation. 

Regulatory frameworks emphasize privacy protection, ethical oversight, and equitable 

access to digital health services. 

These differences illustrate how governance priorities influence technological 

implementation pathways. South Korea prioritizes operational efficiency and rapid 

deployment, while Canada places greater emphasis on inclusivity, accountability, and 

public trust. 

 

Table 1. Analytical Matrix of Comparative Scientific and Innovation Systems 

Variab
le 

Canada South 
Korea 

Empirica
l Evidence 

Analyti
cal 
Interpretation 

Health 
Governance 

Federal 
and 
decentralized 

Centrali
zed 
coordination 

WHO 
and OECD 
reports 

Governa
nce affects 
implementatio
n speed 

AI 
Deployment 

Clinical 
and patient-
centered 

Surveill
ance and 
system 
management 

National 
digital health 
strategies 

Differen
t priorities 
shape 
technological 
outcomes 
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Data 
Governance 

Strong 
privacy 
frameworks 

Integrat
ed data 
utilization 

Health 
policy 
assessments 

Governa
nce influences 
public trust 

Scienti
fic Capacity 

Strong 
biomedical 
research 

Strong 
digital 
innovation 
ecosystem 

UNESC
O indicators 

Differen
t strengths 
support 
resilience 

Public 
Health 
Response 

Collabor
ative 
governance 

Rapid 
operational 
response 

Pandemi
c management 
assessments 

Instituti
onal structures 
affect 
adaptability 

Resilie
nce 
Outcomes 

Equity 
and trust-
oriented 

Efficienc
y and 
responsiveness
-oriented 

Compara
tive health 
indicators 

Multiple 
pathways to 
resilience 

The table demonstrates that resilience outcomes emerge through different 

institutional mechanisms. Canada’s model prioritizes inclusivity and governance 

legitimacy, whereas South Korea emphasizes operational responsiveness and 

technological integration. 

 

3. Governance, Trust, and Socio-Technical Resilience 

The comparison highlights the critical role of trust in digital health systems. Public 

acceptance of AI-enabled healthcare depends upon perceptions of transparency, privacy 

protection, accountability, and fairness. Canada’s emphasis on patient rights and 

regulatory oversight contributes to institutional legitimacy. 

South Korea’s experience demonstrates how effective coordination and 

technological readiness can enhance crisis response capabilities. However, intensive data 

utilization raises important governance questions concerning privacy and societal 

acceptance. 

The findings suggest that resilience is fundamentally socio-technical. 

Technological systems require supportive institutional environments capable of 

balancing innovation objectives with societal values. 

 

4. Sustainability and Future Health System Transformation 

The integration of AI into healthcare systems contributes to sustainability through 

improved resource allocation, preventive healthcare, remote service delivery, and data-
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driven decision-making. Both countries have leveraged digital technologies to address 

healthcare challenges associated with aging populations, workforce constraints, and 

rising healthcare expenditures. 

The comparison indicates that sustainable digital transformation requires more 

than technological investment. Long-term success depends upon governance 

adaptability, institutional learning, interdisciplinary collaboration, and ethical oversight 

mechanisms. 

These findings extend existing scholarship by demonstrating that innovation 

governance functions as a strategic determinant of health system resilience. The evidence 

suggests that countries capable of integrating scientific excellence with accountable 

governance are more likely to achieve sustainable healthcare transformation. 

 

Conceptual Model 

Scientific Capacity → Digital Health Integration → Institutional Coordination 

→ Public Health Resilience → Sustainable Healthcare Systems 

The model proposes that scientific knowledge and innovation capabilities drive 

digital health integration. Effective institutional coordination transforms technological 

capabilities into operational improvements, strengthening resilience and supporting 

sustainable healthcare development. Governance quality mediates relationships between 

technology adoption and societal outcomes. 

 

Conclusion 

This study investigated how differing innovation governance systems shape AI-

enabled public health resilience in Canada and South Korea. The findings demonstrate 

that technological sophistication alone cannot explain resilience outcomes. Instead, 

interactions among scientific capacity, governance quality, institutional coordination, 

and societal trust determine the effectiveness of digital health transformation. 

The comparison reveals two distinct pathways toward resilience. South Korea 

emphasizes rapid deployment, technological integration, and operational efficiency. 

Canada prioritizes health equity, regulatory oversight, and patient-centered governance. 
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Both approaches generate strengths and limitations, illustrating that resilience can 

emerge through multiple institutional configurations. 

Theoretically, the article contributes to interdisciplinary scholarship by integrating 

public health systems research, innovation governance theory, digital transformation 

studies, and resilience frameworks. Empirically, it highlights governance quality as a 

critical mediating variable connecting scientific innovation and healthcare outcomes. 

For policymakers, the findings underscore the necessity of balancing technological 

advancement with ethical governance, public trust, and sustainability objectives. Future 

healthcare systems should integrate AI capabilities within transparent and accountable 

governance structures capable of supporting equitable and resilient health outcomes. 

Future research should examine longitudinal implementation patterns, 

investigate additional comparative cases, and explore emerging interactions among 

artificial intelligence, health equity, climate-related health risks, and global public health 

governance. 
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