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EXECUTIVE SUMMARY

Ethiopian public hospitals continue to face fragmented legacy healthcare information systems, limited interoperability,
paper-based records, delayed access to patient information, and weak digital infrastructure. These challenges negatively
affect healthcare efficiency, patient safety, institutional coordination, and service delivery.

This policy brief, derived from a PhD dissertation conducted across Ethiopian public hospitals, proposes a
contextualized cloud-based healthcare framework called CloudCareEthiopia. The proposed framework supports
healthcare digital transformation through cloud computing, interoperability standards, smart automation, cybersecurity
protection, and sustainable green computing technologies. Aligned with the Digital Ethiopia 2030 strategy, the policy
aims to modernize Ethiopia's healthcare system and improve nationwide access, efficiency, and sustainability.

KEY POLICY ACTIONS EXPECTED NATIONAL IMPACT
% Establish a national healthcare community cloud | 4 Faster & smarter healthcare service delivery, improved
infrastructure patient safety

< Implement interoperable Electronic Health Records | ¢ Ephanced security & privacy of health data, reduced
(EHR) nationwide duplication
# Strengthen cybersecurity and digital health 4 Increased nationwide access to healthcare services

governance . .. . .
O PG e mien dlml comitng + Long—term, cost-effective and energy-efficient digital
infrastructure

INTRODUCTION

The government of Ethiopia has prioritized digital transformation under the Digital Ethiopia 2030 agenda [1].
Technologies such as cloud computing, Artificial Intelligence (Al), EHR, telemedicine, and smart healthcare systems
are reshaping healthcare service delivery by improving accessibility, interoperability, scalability, and real-time
information sharing [2, 3].

However, preliminary findings indicate that a significant proportion of public hospitals still face major digitalization
challenges, including disconnected healthcare systems, semi-computerized infrastructure, poor interoperability, limited
ICT infrastructure, security concerns, and fragmented patient records across healthcare institutions [4]. These problems
delay healthcare services, increase operational costs, reduce healthcare efficiency, and compromise patient safety.

To address these challenges, this policy brief recommends establishing a national cloud-enabled healthcare information
ecosystem capable of supporting secure healthcare data exchange, digital health services, and sustainable healthcare
automation across Ethiopian public hospitals and healthcare facilities.

Arba Minch University | Dr.Aschalew Arega | Prof. DP Sharma Confidential— Draft for Institutional and Policy Review



CloudCareEthiopia: Policy Brief Cloud-Enabled Digital Health Transformation| Page 2

KEY FINDINGS

Research Evidence ﬁ'om ftﬁiopian Public Q—(bspita[s

®

®

Ethiopian public hospitals continue to experience fragmented and non-interoperable healthcare
information systems [3, 4].

Most hospitals rely on paper-based or semi-computerized systems that delay patient data retrieval and
reduce service efficiency [4].

Lack of unified health data repositories causes redundancy, repeated diagnostic procedures, and poor
continuity of care [2, 4].

Limited interoperability restricts healthcare data exchange among hospitals, laboratories, and healthcare
professionals [4].

Cloud computing can improve healthcare accessibility, scalability, collaboration, and cost efficiency
through shared digital infrastructure [2, 3, 4].

Energy-efficient cloud technologies such as virtualization, containerization and DVFS improve system
performance while reducing energy consumption and operational costs [5].

Security and privacy concerns [5, 6] remain major barriers to healthcare digital transformation and
require strong cybersecurity governance mechanisms.

10 build a secure, interoperable, and sustainable national healthcare cloud ecosystem to facilitate real-

time health data sharing, digital services, and smart and intelligent healthcare innovation.

POLICY BRIEF RECOMMENDATIONS

1.

National Healthcare Commum’ty Cloud and i]nt‘emyemﬁifity Standards

The policy brief recommends establishing a government-regulated national healthcare community cloud to enable
secure, real-time data sharing across hospitals, laboratories, and healthcare facilities. The centralized interoperable
system would reduce data fragmentation, record duplication, and delays in accessing medical histories, improving
care coordination, emergency response, and healthcare efficiency. A major recommendation is transitioning from
paper-based/legacy systems to integrated digital health ecosystems, including EHRs, digital laboratory systems,
online patient registration, telemedicine, smart referral systems, e-prescription platforms, and Al-assisted healthcare
analytics.

Healthcare systems should comply with international standards such as HL7/FHIR to enable seamless data
exchange among hospitals, laboratories, pharmacies, and other healthcare institutions, as well as unified patient
identifiers (unique ID) and national healthcare metadata standards.

. Cyﬁersecurity, Data Protection, and Sustainable Green Cloud Com}oun’ng fcosystem

Cybersecurity and privacy protection are central components of the proposed policy framework. The policy
recommends advanced security measures, including Role-Based Access Control (RBAC), Multi-Factor
Authentication (MFA), end-to-end encryption, secure communication protocols (TLS/SSL), continuous
vulnerability assessments, and disaster recovery systems to protect sensitive healthcare data.

In line with global sustainability goals and Ethiopia's green development ambitions, the policy recommends
adopting green cloud computing practices. Technologies such as virtualization, VM consolidation, dynamic voltage
and frequency scaling (DVFS), and energy-aware scheduling algorithms reduce energy consumption while
improving healthcare system performance.
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3. 9CT Investment, Clnﬁastructure Overhaul & Human Ca}mcitll/ Deve[opment

To ensure successful implementation, the policy recommends substantial investment in digital infrastructure,
particularly in public hospitals and underserved rural areas. Priority areas include broadband expansion, national
healthcare cloud services, digital identity integration (Fayda), secure government cloud services, and edge
computing for low-connectivity regions.

Human capacity building is another key recommendation. The Ministry of Health, academic institutions, and
technology agencies should collaborate to train healthcare professionals in digital health systems, cloud computing,
cybersecurity, health informatics, and Al technologies.

4. Phased Qm]afementau’on ‘Roacfma}o for Financial Seﬁ-suﬁciency and Sustainaﬁifity

PHASE FOCUS AREAS

Phase 1 Infrastructure assessment, pilot deployments in selected public hospitals, workforce
2026-2028 training, and development of interoperability standards.

Phase 2 National interoperability integration, regional cloud deployment, and expansion of
2028-2030 primary healthcare institutions.

Phase 3 Nationwide smart healthcare ecosystem integrating Al-enabled services, predictive
2030-2035 analytics, and sustainable cloud-based healthcare automation.

Funding can be mobilized through government budget allocations, public-private partnerships (PPPs), international
development partners (World Bank, WHO), and shared-service cost models across healthcare institutions. Upon
successful establishment, a self-sufficiency framework can be designed by OpEx charging from healthcare
institutions, ensuring long-term sustainability.

Governance, ‘Institutional Cooperation and Stakeholder Engagement

N

Strong governance and institutional coordination are essential for successful implementation. The policy
recommends developing a national health data protection and digital health regulatory framework to ensure data
sovereignty, patient privacy, ethical Al deployment, and compliance with international digital health standards.

Key Stakeholders

» Ministry of Health and Ministry of Innovation and Technology

» Regional health bureaus and public hospitals

» Universities, research institutions, and telecom providers

» Cloud service providers and international development partners

» National Digital Health Steering Committee (Ministry of Health and MInT)

KEY SUCCESS & PERFORMANCE INDICATORS (KP1S)

MONITORING & EVALUATION 1NDICATORS

Integration of hospitals into the national health cloud
Reduction in average patient record retrieval time

Reduction in duplicated laboratory tests and diagnoses

*
*
*
* Connection of healthcare facilities to the national unified EHR repository
% Reduction in energy consumption through green cloud technologies

*

Compliance of healthcare institutions with national cybersecurity and health data protection standards
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CONCLUSTON

This policy brief presents a strategic pathway for transforming Ethiopia's healthcare system into a smart, secure,
interoperable, and sustainable digital ecosystem. The proposed CloudCareEthiopia framework offers both a
technological solution and a long-term national development strategy to improve healthcare accessibility,
operational efficiency, patient safety, institutional coordination, and sustainable digital governance.

By aligning healthcare digitalization with the Digital Ethiopia 2030 agenda [1, 7], Ethiopia can strengthen its
healthcare infrastructure, enhance citizen trust, and advance toward Al-driven healthcare innovation and sustainable
national development.
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