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Abstract 

Interoperability in healthcare – the ability of health systems and stakeholders to securely exchange and 

use data – remains a longstanding yet underachieved goal in the digitalisation of health systems. This 

paper analyses international practices across OECD countries to support efficient, equitable, and impactful 

data use and sharing. Drawing on interviews, a survey, desk research, and expert consultations, the report 

highlights both the barriers and leading practices at the level of people, policy, processes, and technology. 

The report outlines opportunities at local, regional, national, and cross-border levels of health data 

exchange, focusing on stakeholder engagement, individual empowerment, global governance to guide 

interoperability efforts, collaboration, and the need for legislative foundations. The full value of 

interoperability is estimated to be between 2.7% and 6.6% of health expenditure annually as per OECD 

country estimates. Realising it requires a shift from implementation of health information systems to meet 

the needs of individual facilities towards implementation within an integrated digital health ecosystem 

centred around the patient. This shift can enable data to follow patients across the care continuum and 

allow for timelier reuse of data for public benefit, with protections. While technical challenges have 

historically been prioritised, findings suggest that interoperability is inherently a people (e.g. governance, 

trust, adoption) and leadership challenge and highlights an opportunity to rethink interoperability as a driver 

of economic growth and healthier populations. Keys to success are the establishment of trusted health 

data networks and sustained investment in standards, governance, and data quality to enable scalable 

and meaningful health system transformation. 
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Résumé 

L’interopérabilité en santé, c’est-à-dire la capacité des systèmes de santé et de leurs acteurs à échanger 

et à utiliser les données de manière sécurisée, constitue depuis longtemps un objectif majeur de la 

transformation numérique des systèmes de santé, mais elle n'a pas encore été pleinement réalisée. Ce 

document analyse les pratiques internationales au sein des pays de l’OCDE afin de soutenir une utilisation 
et un partage efficaces, équitables et à fort impact des données. S’appuyant sur des entretiens, une 

enquête, une recherche documentaire et des consultations d’experts, le rapport met en évidence les 
obstacles actuels, les pratiques de référence en matière de ressources humaines, de politiques publiques, 

de processus et de technologies, ainsi que les possibilités d’action. Le rapport présente des pistes d’action 
aux niveaux local, régional, national et transfrontalier pour l’échange de données de santé, en mettant 
l’accent sur l’implication des parties prenantes, le renforcement de leurs capacités, la gouvernance 

mondiale, la collaboration et la nécessité de disposer d’une base juridique solide. Réaliser pleinement la 

valeur de l’interopérabilité, estimée jusqu’à 6,6 % des dépenses annuelles de santé dans les pays de 

l’OCDE, nécessite un changement de paradigme : passer de modèles centrés sur les établissements à 

des systèmes centrés sur les patients. Dans ces systèmes, les données suivent le patient tout au long de 

son parcours et peuvent être réutilisées dans l’intérêt général, sous réserve de garanties de protection 

appropriées. Alors que les défis techniques et sémantiques ont historiquement été privilégiés, les résultats 

de ce rapport suggèrent que l’interopérabilité est intrinsèquement une question de personnes et de 
direction, tout en soulignant l’opportunité de la repenser comme un moteur de croissance économique et 
d’amélioration de la santé des populations. Les clés du succès résident dans la mise en place de réseaux 
de données de santé de confiance et dans des investissements durables en matière de normes, de 

gouvernance et de qualité des données afin de permettre une transformation des systèmes de santé à la 

fois évolutive et porteuse de sens. 
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Executive Summary 

1. Interoperability – the ability of different health systems, devices, applications, or organisations to 

securely exchange, interpret, and use data in a coordinated and meaningful way – has been a central 

objective of health system digitalisation. The costs of poor interoperability are significant: diagnostic errors 

account for an estimated 17.5% of healthcare costs (with a proportion attributable to poor interoperability), 

patients report a 15% reduction in trust in the health system when asked to repeat their information, and 

81.5% of physicians believe that inadequate interoperability poses a potential risk to patient safety. 

2. Effective interoperability represents the opportunity to counteract these costs and support an 

integrated digital health infrastructure built on trusted health data networks. According to reports from 

Canada, Finland and the United Kingdom, the potential value of enabling health data interoperability is 

between 2.7% to 6.6% of health system expenditure. Value is generated through optimised service 

delivery, a reduction in errors, more timely treatment, faster research and development, and prevention. 

Despite the potential, OECD countries face systemic barriers to their realisation, including inconsistent 

adoption of compatible systems and standards, a lack of data stewardship, and complex processes for 

accessing health data.  

3. The OECD conducted 41 interviews with OECD country experts and health data standards 

organisations, received 22 survey responses from OECD countries, performed desk research, and held a 

workshop to understand the enablers to the efficient, effective, and equitable sharing of quality health data. 

The results establish 26 policy enablers across four main areas (1) people, (2) processes, (3) policy, and 

(4) technology. These areas are evaluated across the layers of health data exchange: local health facilities, 

regional (sub-national) groups, national practices, and cross-border collaboration. These collectively are 

referenced as the Tower of Interoperability.  

4. A key finding highlights efforts to date in technical and semantic areas have failed to address legal 

and operational barriers. The opportunity to achieve interoperability is to focus on people-centred 

actions that can facilitate a culture of interoperable health data use and re-use to drive activities toward 

interoperable systems. Actions can start with a progression from a shared mindset to the development of 

the necessary skillset, followed by the deployment of appropriate toolsets.  

Current state of interoperability 

5. While countries have reached varying levels of health data exchange capability, barriers persist. 

The most prevalent barriers mentioned by interviewees were incompatible data sharing practices and 

inconsistent practices for de-identification (70.59%), infrastructure and technical fragmentation across 

regions (66.67%), and fragmented governance and institutional coordination (60.78%). Other themes also 

emerged:  

• Insufficient buy-in for a unified framework for interoperability due to unaddressed concerns, 

inconsistent legislation, fragmented governance, and varying mandates influenced by industry 

interests.  

• A gap between vision and implementation, with too much emphasis on theory over practical action.  
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• Cultural hesitancy and limited trust in the effectiveness, return on investment (ROI), and scalability 

of digital health investments.  

• Inconsistent workforce capacity, literacy, and buy-in to effectively adopt interoperability initiatives. 

6. OECD member countries are advancing practices to address these challenges.  

• People: Efforts focus on educating, engaging, and empowering stakeholders, including healthcare 

providers, industry, policymakers, and patients, to understand their role in ensuring quality health 

data. France and Denmark are enhancing public trust through transparent citizen engagement and 

data-use practices, while Australia is investing in a people-centred approach to national standards 

development and adoption. 

• Processes: A focus on governance, with 32% of survey countries having implemented a national 

strategy or roadmap for health data standards adoption, 50% having national bodies responsible 

for standards adoption and use, and 55% using national processes or legislation to influence 

vendor compliance with interoperability requirements. Cross-border data exchange is increasing, 

with 45% of countries engaged in bilateral international collaborations and 75% having established 

trusted health data networks. 

• Policies: Regulatory frameworks and legislation are a foundation to successful interoperability 

efforts; however, only 23% of surveyed countries report legislation mandating standards-based 

health data exchange. Countries are strengthening enablers, including cross-border data sharing 

(e.g. the European Health Data Space), the secondary use of health data (e.g. Finland's Act on the 

Secondary Use of Health and Social Data), and prevention of data blocking (e.g. the United States' 

21st Century Cures Act). 

• Technology: All countries surveyed are using health data standards, with 41% relying exclusively 

on international standards. The standards landscape is extensive, with 28 standards identified, 

spanning vocabulary, content structure, communication, privacy and security, and identifiers. 

Implementation gaps remain, with 27% of respondents having fully implemented a set of 

procedures to assess and ensure the quality of health data collection, and 23% having fully 

implemented procedures for cataloguing significant health data assets.  

7. These measures support the ability to incentivise interoperable health systems and highlight trends 

in the application of relevant processes – but do not account for the use of personal health data for 

appropriate purposes with necessary protections. Future work will be to evaluate the legitimate flow of 

health data and the value those data flows represent.  

Opportunities for action to improve interoperability 

8. Interviews identified opportunities across people, policy, processes, and technology. The most 

frequently cited priorities were modernising interoperability infrastructure (70.83%), standardising datasets 

and vocabularies through shared repositories (64.58%), strengthening cross-border and cross-stakeholder 

collaboration (60.42%), and advancing legal frameworks to enable international data sharing and use 

(60.42%). Implementing these opportunities can be coordinated through action across local, regional, 

national, and cross-border levels, including a focus on people-centred implementation, stakeholder 

engagement, open and collaborative governance, sustainable financing, and internationally aligned data 

frameworks. Central to this is understanding the incentive for each individual who creates, shares, and 

uses health data to enable adoption and the sustainability of interoperability initiatives. 

9. The future of interoperability depends on proactive, collaborative leadership fostering patient-

centric systems where health data is collected once, quality is measured, and data can be reused for 

secondary purposes with protections. With interoperable foundations, health data can be reconceptualised 

as a long-term asset for global public good, which promotes healthier populations and drives economic 

growth.  
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10. In the past 20 years, the healthcare industry has put a significant investment behind the 

digitalisation of health services. However, investments often focused on siloed solutions to fix siloed 

problems without a broader perspective on the integration of the healthcare ecosystem. This has led to the 

building of a disconnected and fragmented system. While tools are generally fit for purpose, data remains 

locked in systems and not readily available for primary or secondary purposes. As a result, countries across 

the OECD have been cited as being “health data rich and information poor” (OECD, 2022[1]). 

11. As part of the work to continue advancing the OECD Recommendation on Health Data 

Governance (OECD, 2016[2]), and better understand the existing barriers and opportunities related to the 

interoperable sharing of health data, the OECD has conducted an analysis of leading international 

practices. This analysis delved into policy enablers to facilitate the efficient, effective, and equitable sharing 

of quality health data and set the stage for an integrated digital health infrastructure supported by trusted 

health data networks. Such a trusted health data network enables the exchange and use of health data 

between stakeholders while ensuring that security, privacy, and regulatory compliance are maintained.  

12. Across the OECD, countries have put a renewed focus on interoperability in healthcare, which 

encompasses technical (technology, infrastructure, and data exchange), semantic (terminologies, coding 

systems, and common data models), legal (laws and legal frameworks), regulatory (policies, rules, 

oversight and compliance mechanisms), and organisational (governance, processes, stakeholder 

engagement, change management) dimensions of interoperability (European Commission, 2017[3]). In this 

report, a focus on the application of these dimensions across people, processes, policies, and technology 

will be explored. In this, there is active work underway to develop and implement interoperability roadmaps 

and strategies, including the development of common, open standards which can cross borders. A 

cornerstone of the future of interoperability — where data follows the citizen and can be reused for the 

public good — is to make the easy things easy, to commoditise what can be commoditised, and in simple 

terms, to standardise, reduce complexity, and make health data more accessible for legitimate purposes 

while ensuring it remains protected.  

13. Following the example of other industries, such as banking or travel, there is potential to evolve 

toward a plug-and-play ecosystem, where citizens have control over digital solutions that can be plugged 

into and removed from the system, similar to applications within Apple or Android ecosystems. Today, 

healthcare has a long way to go to meet this vision of the future, with fragmented data often held within 

large systems, complicated, closed data models, and legacy processes which inhibit the sharing of data 

within and across borders. As a report from Alberta (Canada) emphasised, "optional health data 

interoperability is akin to suggesting that although we know stopping at red lights saves lives, it should 

nonetheless be optional" (Affleck et al., 2023[4]). Interoperability is not optional and should be implemented 

by default to address the fragmented nature of healthcare systems and unlock the full potential of health 

data. 

14. In healthcare, interoperability technologies and semantic standards for many intended uses are 

already well established. However, policy, process, and enablement problems remain. To move in the 

1 What is interoperability in 

healthcare? 
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direction of a patient-centric health system, and reap the benefits that interoperability offers, there is a need 

to establish a compatible interoperability foundation in which stakeholders can come together to determine 

the structures the future will be built on. As one interviewee aptly said, “If nobody cares for the credit, we 
can get a lot more done”.  

15. As raised at the OECD workshop on interoperability in healthcare, the use of power to enforce 

semantically aligned interoperability foundation has been under-utilised by the people who can champion 

such initiatives. A collective effort toward interoperability across the health data ecosystem, which focuses 

on the benefits for both individuals and their communities, is key to a nuanced and effective future. When 

successful, those efforts would enable an environment where data flows just work, and when future leaders 

look back at this time of great challenge, they may question how it took so long to resolve these issues.  

16. Momentum is building. A number of legislation and projects are working to kick start a new 

approach to interoperability.  The International Patient Summary (IPS) (The International Patient Summary, 

2025[5]) is led by a collaboration of health standards development organisations (SDOs), governments, 

providers, patients, and industry to simplify the ability to share patient information for care purposes when 

they are in a foreign location. The European Health Data Space (EHDS) (European Commission, 2024[6]), 

and on a more national scale, the AU Sparked FHIR Accelerator (Sparked, 2025[7]), are strategic initiatives 

looking to connect data across large geographies to stimulate health system improvement and innovation.  

17. All these initiatives have the goal of harmonising health information standards, practices, and 

policies to enable enhanced cooperation and data sharing within countries and beyond. These projects 

represent key leading practices in bringing together stakeholders to reach a common goal: a patient-centric 

system where data is findable, accessible, interoperable, and reusable (FAIR), and can be effectively, 

efficiently, equitably, and safely used in the public interest for both primary and secondary purposes (GO 

FAIR, 2021[8]). 

What is interoperability in healthcare? 

18. Interoperability is the ability of different health systems, devices, applications, or organisations to 

securely exchange, interpret, and use data in a coordinated and meaningful way, with minimal human 

intervention (National Library of Medicine, 2025[9]; Interoperability of Electronic Health Records, 2025[10]; 

The European Medical Device Regulation, 2017[11]). Interoperability enables seamless collaboration 

across institutional and technological boundaries, ensuring that information retains its integrity and 

supports the accurate execution of clinical, administrative, or analytical functions. This collaboration can 

be measured by how effectively different systems and organisations share and use information to support 

patient care, through layers of data availability, data exchange, data integration, and data use.  

19. When evaluating interoperability, arising challenges are related to limited organisational capacity, 

poor change management, and incompatible processes and regulations that fail to explicitly encourage 

interoperable practices across data layers for either primary or secondary purposes. Globally, the industry 

lacks an aligned strategy for the development of interoperability in health, which builds upon existing 

frameworks such as those developed by the European Commission (see Figure 1) (European 

Commission, 2017[3]). 
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Figure 1. The European Interoperability Framework for eHealth (EIF/eHDSI) 

 

Source: The New European Interoperability Framework (European Commission, 2017[3]) 

20. In the current structures and standards, interoperability faces barriers. For example, data 

exchange between systems is constrained by the weakest link (“dumbest system”), or in other words, the 
system with the least capability. This means, data can only be shared at the level of granularity all systems 

can handle (Grieve, 2012[12]). This creates a need to define interoperability across the entire health data 

supply chain, considering the data loss that occurs between systems. For example, Fast Healthcare 

Interoperable Resources (FHIR) implementations deviate significantly from the intended 80/20 

standardisation rule, where 80% of data granularity is retained in exchange, with analysis showing that 

35% of data elements require implementation-specific extensions that fall outside the standard 

specification and cannot be fully shared between different FHIR systems (Kramer, 2023[13]). Still, once data 

are mapped to FHIR, the data loss is reduced when moving through later steps in the supply chain if 

consistent standards are used. 

21. Before the data can be exchanged, the data element itself must be recorded (such as the result of 

a blood test, a noted allergy, or a person’s address). The element is captured with supportive data schemas 
and syntactic structures. Often, the way a data element is represented can vary between systems and 

databases, especially through legacy systems. Incomplete data catalogues that fail to identify compatible 

practices used for data capture further hinder interoperability efforts (de Zegher and Celebi, 2025[14]). In 

addition, misaligned or unclear contextual information surrounding the data, such as why it was collected, 

by whom, and in what setting, can further complicate interpretation and limit the effective exchange and 

reuse of data across systems. Compatible data scheme foundations are a pre-requisite to effective 

semantic interoperability, with reusable data structures, storage, and formatting to support 

understandability of data and ease of mapping.  

22. Building on the challenges of interoperability and data loss across systems, the way data is 

captured, structured, and exchanged has a direct impact on its function. As shown in Figure 2, health data 

are collected through several sources for primary uses and have many potential pathways through the 

lifecycle. At each stage of connection, mapping activities are needed to ensure data is exchangeable and 

fit for purpose, which reduce the granularity and quality of data.   
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Figure 2. Health Data Lifecycle 

 

Note: Visual depiction of the flow of data from point of capture, primary uses through to reuse for secondary purposes.  

Source: Developed by the authors based on interviews with country representatives, experts, and additional sources (HL7 FHIR CI Build, 

2025[15]; Friedman, 2022[16]). 
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23. When data are collected correctly from the start, it can be leveraged from effectively, efficiently 

and safely across health data networks, including primary and secondary uses. With all of this in mind, the 

industry faces an additional question: what level of interoperability is achievable and desirable? 

Why interoperability matters and the people behind it 

24. Achieving effective interoperability is not a one-size-fits-all exercise. Countries begin from vastly 

different starting points, shaped by diverse health system needs, legacy digital infrastructure, policy 

environments, and governance structures. As governments shift toward integrated, patient-centred models 

of care, robust interoperability can act as a catalyst and, when implemented effectively, as an economic 

growth driver. The true value lies not merely in data exchange, but in the quality of that exchange built 

upon compatible data schemas, syntactic and semantic interoperability, and enabled by the people behind 

the data. Interoperability can accelerate data access and use, enable safety and oversight systems, 

improve user experience for providers and patients and drive health systems improvements, research, and 

innovation (see Figure 3). At the same time, its benefits depend on data protection and governance, 

ensuring that records remain securely and appropriately linked and effectively managed to support patient 

care.  

Figure 3. The why of Interoperability 

 

Source: Authors 

25. To reach FAIR data use and exchange, there is a need for coordinated efforts among a wide range 

of stakeholders, including clinicians, administrators, policymakers, technologists, industry, and citizens, 
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each operating within distinct governance structures and pursuing diverse objectives. Each has their own 

“why” for creating, utilising, and maintaining quality data, from healthcare providers who aim to ensure 
quality and continuity of care first and foremost, to regulators and international bodies who seek quality, 

de-anonymised data to contribute to timely policy and research (see Figure 3). Recognising this diversity, 

approaches to interoperability must be tailored to reflect the specific needs, unique business cases and 

capacities at local, regional, national, and cross-border levels for governance, collaboration, and 

establishing a shared commitment to addressing challenges collectively. For example, the creators of 

health data, such as healthcare providers, also benefit from reusing that data to supports quality 

improvement initiatives and practice changes will benefit all levels of healthcare delivery and data use 

(Friedman, 2022[16]). 

26. A systems-level perspective is essential, one that recognises the interconnected roles of frontline 

health professionals, researchers, and administrators (see Figure 2 and Figure 3). Each group plays a vital 

part in generating and stewarding health data, and their collaboration is crucial to ensuring that data is both 

high-quality and usable. As healthcare becomes increasingly digitalised, it is important to consider not only 

how to deliver excellent patient care at the frontlines, but also how to build systems that enable data to be 

collected, shared, and responsibly reused in ways that balance innovation and commercially driven 

purposes with advancing the public good. 

Objectives of this paper  

27. Today, OECD member countries are at a varied level of readiness and maturity in interoperability, 

and this is emphasized by governments’ strategies, roadmaps, and priorities. In some countries, such as 
Finland, Denmark, and Estonia, the foundations for the interoperable sharing of health data have been 

well established at a regional and national level, and priority is on identifying the best ways to utilise data 

assets for secondary purposes and in cross-border data sharing. In other countries, such as Australia. 

Germany, and Canada, interoperability roadmaps have been introduced to develop common standards 

for data sharing at local and regional levels, with an eye toward enabling a higher quality and FAIR data 

assets at the national level.  

28. This report is based on interviews and an international workshop conducted in September 2025 

and the OECD survey on Digital Health, AI and Interoperability. In total, 41 interviews were conducted with 

19 representatives from 15 countries/regions, 18 representatives of health standards organisations, and 4 

additional industry experts (see Annex A in Supporting Materials). Additionally, 22 country survey 

responses were reviewed. This international analysis delves into challenges, risks, opportunities, and 

leading practices to facilitate the efficient, effective, and equitable sharing of health data. 

29. Interviewees were selected across two diverse groups, representatives from SDOs and OECD 

country representatives. For SDOs, consultation was facilitated with the Joint Initiative Council for Global 

Health Informatics Standardization (JIC) (Joint Initiative Council, 2026[17]) and participating countries and 

representatives were identified based on their recognised experience in implementing digital health and 

interoperability initiatives, as well as recommendations from health committee representatives and 

subsequent national contacts. Semi-structured interviews were conducted virtually, primarily between 

February and April 2025, prior to the international workshop held in September 2025. To follow up on key 

themes raised during the workshop, two additional interviews were conducted in October 2025. A limitation 

to the results of the report is that not all OECD countries were included and the sample size across 

participating countries was uneven, which may limit the representativeness of findings. In addition, the 

selection of interviewees, while informed by expert consultation, may introduce selection bias towards 

countries with more advanced or visible initiatives. 

30. This analysis is guided by the Interoperability Tower (see Figure 4) which provides a frame of 

reference across local, regional, national, and cross-border levels of data exchange. With the complex 
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nature of interoperability, and its common challenges involving people, processes, technology, and policy, 

the layers of the Interoperability Tower provide a new perspective on the compounding value of enacting 

effective health data policies and actions, and how those translate into value through FAIR data. Starting 

at the cross-border level, guiding policies proliferate their impact and implementations towards the regional 

and local level. However, if practices are not effectively understood, this can result in more siloes of data 

and use. When starting at the local level, the value that the data represents to the public expands and 

compounds upon each level, and it can be effectively and efficiently reused for other secondary towards 

cross border use cases.  

31. An important distinction when considering the value generated from health data is that the point of 

data capture marks the beginning of the data-exchange journey and reflects its primary purpose: 

supporting the provision of care. In a learning health system, making these data accessible to the 

individuals and teams who generate them drives continuous improvement in care delivery and, in turn, 

strengthens data quality (Friedman, 2022[16]). While secondary uses, at national and cross-border levels, 

create substantial value for the wider health system, it is at the frontline where the largest gains can be 

realised, as improvements there compound across all subsequent uses of the data. Decisions on data 

standards, workflows, and technical requirements must therefore consider the entire lifecycle of the data, 

from the moment it is captured to its eventual reuse, to support interoperability and maximise value 

creation. 

32. The Interoperability Tower reflects that a combination of top-down and bottom-up activities are 

necessary to sustainably unlock the value of interoperability. Together, these layers support the creation, 

management, and long-term sustainment of high-quality, FAIR health data exchange supported by the 

once-only principle (European Commission, 2024[18]; OECD, 2024[19]). Once-only is the principle that 

individuals should only need to provide the same information once, and for that information to be reused 

across government services through secure and interoperability systems, with appropriate permission 

(OECD, 2024[19]). The tower recognises that activities need to occur at each level in a way that is aligned 

with activities at other levels. Hence, strong governance and co-ordination is necessary to achieve 

interoperability.  

Figure 4. Interoperability Tower 

 

Note: Reflects the levels of interoperable data exchange based on interviews, FAIR and once-only principles (GO FAIR, 2021[8]) (OECD, 2024[19]) 

Source: Authors 
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33. This paper will identify key challenges, existing leading practices, and assess policy approaches 

that support interoperability. This includes collaboration among stakeholders to facilitate coherent and 

future-oriented interoperability action. The paper also examines the economic value proposition of 

interoperability and quality health data, including concrete actions which can be taken to enable health 

data as a driver for economic growth. 

34. To realise the full potential of interoperable healthcare systems, it is time for healthcare to learn 

from other industries, where applicable, and invest in the people challenges of interoperability, including 

coordinated leadership, organisational change management, training, primary and secondary use data 

governance, and multi-stakeholder collaboration. 
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35. The potential benefits of interoperability are substantial. When implemented effectively, 

interoperability delivers transformative outcomes across multiple dimensions: improved financial 

sustainability, better health outcomes, enhanced trust, accelerated innovation, increased patient safety, 

and stronger population health. 

36. A central objective of interoperability is placing patients at the heart of their care and improving 

health outcomes through better use of their health data. Historically, health information was fragmented 

across hospitals, clinics, and pharmacies, with patient records duplicated for administrative or financial 

reasons (OECD, 2019[20]). This fragmentation persists across many OECD member countries and has only 

intensified as patients themselves have become data generators through wearables and mobile health 

applications (OECD, 2025[21]). A cornerstone of a more integrated health data ecosystem is empowering 

patients with greater control over their health information. This requires embedding digital literacy into 

system design and enabling patients to take a more proactive role in their care through tools like patient 

portals and personal health records (OECD, 2025[21]). 

37. In addition, interoperability serves as a catalyst for innovation in healthcare. By ensuring that data 

is accessible, consistent, and contextually rich across systems, interoperability lays the foundation for high-

quality datasets, an essential prerequisite for analytics and emerging technologies such as artificial 

intelligence (AI). With reliable and harmonised data, AI models can be trained to support clinical decision-

making, predict outcomes, personalise treatments, and even automate routine tasks (OECD forthcoming, 

2026, AI in health workforce). For instance, research has demonstrated how harmonising healthcare data 

using FAIR principles and standards improves AI model performance, enabling more precise diagnoses 

and personalised treatments through a holistic view of patient health (Pezoulas and Fotiadis, 2024[22]).  

38. Interoperability has the potential to mitigate the risk of adverse medical events and errors, such as 

missed allergies, incorrect medications administered, and/or duplicate diagnostic procedures, while 

enabling more coordinated care across healthcare organisations and professionals (Li et al., 2022[23]). 

When accurate and up-to-date information is available at the point of care,  healthcare professionals can 

make more evidence-based decisions, contributing to improved consistency and appropriateness of care. 

However, despite these potential benefits, the implementation to date has often yielded mixed results, with 

negative experiences reported by both healthcare professionals and patients (see Box 1) (Li et al., 

2022[23]).  

39. It has been demonstrated that nurses and physicians are spending a disproportionate amount of 

time documenting within these systems rather than with patients (See Box 1) (HIMSS, 2019[24]). The 

cumulative effect of poor interoperability and current approaches to data capture is a system where timely 

care is delayed, staff are overwhelmed, and the promise of digital transformation remains unfulfilled 

(Michael Stearns, 2022[25]).  

2 Economic promise of 

interoperability 
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Box 1. Provider Experience with Interoperability and Health System Waste 

To date, the provider experience with digital health has not always been smooth. A comprehensive 

survey of doctors in England revealed that an overwhelming 95.9% have experienced difficulties 

retrieving clinical information from Electronic Health Records (EHR) systems, with nearly a quarter 

reporting this occurring most of the time or always. The scope of this problem extends beyond 

inconvenience, as 93.7% of respondents indicated that poor EHR interoperability negatively impacts 

their day-to-day clinical workflow. Perhaps most concerning, 81.5% of clinicians believe that inadequate 

interoperability poses a potential risk to patient safety through incomplete medical histories, inaccurate 

medication lists, and missing drug allergy information. 

The consequences of poor interoperability manifest in tangible ways that affect both patient care and 

healthcare efficiency. Clinicians report being forced to repeat diagnostics at alarming rates, with 

infectious panels being the most repeated tests on a daily basis, resulting in unnecessary waste and 

subjecting patients to unnecessary procedures and delays in treatment decisions. Hospital operations 

are also impacted, with 64.4% of surveyed physicians reporting that patients are kept in the hospital 

longer due to problems with sharing or retrieving clinical information. Outpatient care is similarly 

affected, with 95.9% of clinicians requiring extra preparation time and 96.8% needing additional time 

during consultations, typically adding 15-30 minutes to both preparation and consultation periods during 

routine clinic days. 

The broader implications extend to physician well-being and the overall quality of healthcare delivery. 

With nearly 63% of physicians reporting signs of burnout, the inability to access comprehensive and 

actionable health information compounds an already critical problem (Ward, 2023[26]). Clinicians are 

increasingly burdened with administrative tasks, reordering tests, and re-entering information rather 

than focusing on patient care.  

Sources: (Li et al., 2025[27]; Ward, 2023[26])  

 

40. From the patient perspective, trust and engagement in the system is also impacted by 

interoperability. Patients have a 15% reduction in their trust of the health system when needing to repeat 

health information that should have been in their care record, and for those with chronic conditions this 

number rose to 30% (OECD, 2025[28]). Additionally, integrated technology offers the potential to improve 

access to care and the continuity of care across care settings and regions (Series et al., 2018[29]). 

Economic benefits from implementing interoperability 

41. Quantifying the benefits and costs of interoperability is challenging. While interoperability is 

essential to unlock the full economic potential of digitalisation, in-depth research on its impact remains 

limited. This is partly due to the close link between capital investments and digital innovation, which are 

spread across multiple budget components, making mid- and long-term economic assessments difficult. 

Nevertheless, its importance cannot be overstated: interoperability forms the foundation of healthcare 

digitalisation. 

42. Recent research in this area highlights the economic and ethical imperative to solve the puzzle of 

interoperability in healthcare. Notably, 17.5% of healthcare costs are related to diagnostic errors, which is 

in part a result of not having the right information at the right time in the right context (Slawomirski et al., 

2025[30]). Interoperability plays a key role in addressing this challenge by enabling more efficient use of 
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resources, reducing duplication of tests and procedures, and ultimately lowering costs. Several studies are 

quantifying the value of interoperability, capturing, in part, the benefits associated with reducing diagnostic 

errors. Across these studies, the quantified benefit of improved interoperability ranges from 2.70% to 

6.64% of health system expenditure. The specific estimate for a country will vary based on its context (e.g., 

digital maturity) and priorities; however, this is indicative that there is a significant economic and social 

value from investing in interoperability (See Table 1). 

Table 1. Benefits attributable to investing into interoperability according to the analysed papers 

 Finland Sitra 

(2023) 

Finland Sitra 

(2024) 

United Kingdom 

EY (2019) 

Canada (2025) 

Reduced inefficiencies and optimised 
service delivery 

✔ ✔ ✔ ✔ 

Earlier detection, more effective 
treatments & improved clinical results 

✔ ✔ ✔ ✔ 

Greater transparency, data reliability & 
confidence in the system 

  ✔  

AI enabled administrative efficiency 
and improved quality of care  

✔ ✔ ✔ ✔ 

Faster and more reliable R&D for new 
medical and digital solutions 

✔ ✔ ✔ ✔ 

Fewer medication errors, diagnostic 
mistakes & avoidable harm 

✔ ✔ ✔ ✔ 

Improved prevention, screening & 
management of population-level risks 

✔ ✔ ✔ ✔ 

Timeframe to realise benefits No given timeline 3 – 5 years 1 – 10 years** Starting after 3 years 

Potential savings in % of total 
healthcare expenditures* 

2.70% 6.64% 4.31% 2.71% 

Note: *Healthcare expenditures include personal health care and collective services but excludes investment expenditure; more detailed 

calculations can be found in the Supporting Materials; **1 -3 years for Big Data savings; 3 – 9 years for AI enables benefits; after 10 years long-

term benefits. 

Source: Authors; (Wayman and Hunerlach, 2019[31]); (Mullie, Chuck and Razek, 2025[32]), (Larsio, 2023[33]); (Larsio, Malkamäki and Kalliola, 

2024[34]); (OECD, 2025[35]) 

43. A Canadian study identified that interoperability could improve the economic efficiency in health 

systems by $9.4 billion CAD annually, approximately 2.71% of health expenditure (Mullie, Chuck and 

Razek, 2025[32]).  Similarly, the Finnish Innovation Fund Sitra (Sitra) estimated that quality health data, 

which can be supported through interoperability, can contribute to almost EUR 1.95 billion a year in 

savings, approximately 6.64% of Finnish health expenditure through improved quality and efficiency of 

health services, “especially for those healthcare clients who account for 80% of the cost of using services” 
(Larsio, Malkamäki and Kalliola, 2024[34]).  

44. In Finland, it was projected that positive outcomes in preventive care, particularly by reducing 

avoidable complications and enabling earlier intervention, more efficient and accurate use of medication 

and genomic data, improved division of labour between care professionals through clearer care pathways, 

and more accessible shared records can be projected to reduce health expenditure by EUR 770 million 

(Larsio, 2023[33]). It was also estimated that roughly 1 million fewer sick leave days per year could be 

achieved through improved interoperability. A second study published in 2024 expanded the economic 

potential of interoperability by estimating returns of EUR 1.5 billion annually through smoother treatment 

pathways, unified care data that reduces delays, duplications and administrative barriers. In addition, EUR 

450 million are attributed to more efficient support services,  including logistics, scheduling, and back-office 

functions (Larsio, Malkamäki and Kalliola, 2024[34]). Taken together, these estimates suggest annual 

savings equivalent to 6.64% of national health expenditure, achievable within a three-to-five-year period.  
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45. Over a 10 -year time horizon, the NHS in the United Kingdom estimated the economic value of 

interoperability along with the benefits to patients, with estimated benefits equivalent to 4.31% of annual 

health expenditure (Wayman and Hunerlach, 2019[31]). These savings are projected across 1 year, with 

infrastructure to support big data, 3 to 9 years, with AI enabled benefits, and in 10+ years, with the 

expansion of personalised medicine (See Figure 5).  

Figure 5. Estimated economic value to the UK NHS and benefit to patients 

 

Source: (Wayman and Hunerlach, 2019[31]). 

46. Some key areas of economic value from the United Kingdom study come from improved 

productivity through care pathways, reducing administrative demand, allowing for earlier identification of 

inefficiencies in service delivery, and enable more informed clinical decisions based on unified longitudinal 

records. As AI is introduced, savings are attributed to automated triage and decision support tools reducing 

unnecessary activity, earlier detection of clinical deterioration, improving patient outcomes and reducing 

hospitalisations, optimisation of treatment choices driven by algorithmic insights and more accurate 

demand forecasting for workforce and resource planning. Related to personalised medicine, value is 

generated through matching treatments to patients’ genetic and phenotypic profiles, eliminating ineffective 

care for non-responders, earlier detection of disease using genomic and real-time data streams and 

accelerated clinical trials and research productivity (Wayman and Hunerlach, 2019[31]). These examples 

demonstrate the multi-faceted value which can compound within a health system through investments in 

interoperable data foundations.  

47. The noted Canadian study similarly quantifies the benefits of interoperability, projecting 9.4 billion 

CAD annually which amounts to 2.71% of total healthcare expenditures (Mullie, Chuck and Razek, 

2025[32]). This economic potential can be unlocked through the impacts to patient care and administration, 

pharmaceutical interoperability, enabling AI for administrative efficiency, and health product 

commercialisation (Mullie, Chuck and Razek, 2025[32]).  Some examples used to develop these estimates 

included the economic impact of avoided medication harm, improved colorectal cancer screening 

compliance through integrated health information exchange (HIE), faster pharmaceutical research and 

Development (R&D) with high-quality patient-level data, and unified medication histories that can lead to 

safer prescribing for seniors (Mullie, Chuck and Razek, 2025[32]).  

48. There is a huge economic promise which can be unlocked by improving interoperability and 

supporting healthier populations (see Table 1 and Annex B in Supporting Materials). OECD member 

countries can start to see these returns from investments within one year through administrative 

efficiencies and more timely access to data for decision making. Greater, sizeable returns come as more 
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quality data is available to improve research and development, the use and implementation of AI, and 

personalised and preventive medicine. To reach these benefits, timely and strategic investment is needed 

today, supported by enabling policies and practices to reach the projected value. The urgency is further 

emphasised by the potential cost of inaction. 

Costs of inaction in advancing and implementing interoperability 

49. There are two main costs which can be attributed to interoperability: the costs of implementation 

and the costs of inaction. In this case, inaction refers to the continuation of work in the digitalisation of 

health and health data without changing course, including the expansion of a fragmented and inefficient 

data infrastructure. An estimate of the costs of inaction can be derived from the previously mentioned 

OECD study, which estimates the diagnostic errors account for 17.5% of healthcare cost and contribute  

to an additional 11% increase in curative care costs, resulting in total costs equivalent to 28.5% of overall 

healthcare expenditure. In this, interoperability is a consequential contributor, yet, defining the exact 

proportion of expenditure attributable to interoperability remains challenging (Slawomirski et al., 2025[30]). 

Nonetheless, these costs can be reduced by investing in the foundation of interoperability, people, 

processes, and policies to enable the ongoing digitalisation process in healthcare. If no investments are 

done, costs attributed to poor data quality project to rise in the future, resulting in even higher costs.  

50. The Swedish Roadmap for a National Digital Infrastructure for Healthcare (E-hälsomyndigheten, 

2024[36]) identifies non-interoperability as a source of structural disadvantages in which the system remains 

fragmented. As a result of this fragmented system, there are financial losses, an increase in the 

administrative burden, a reduction in patients’ safety, and limitations in the ability to leverage data for 

research and innovation. Additionally, in Finland, the 2024 study published by Sitra reported that a lack of 

data mobility results in wasted labour time and lower preventive capacity (Larsio, Malkamäki and Kalliola, 

2024[34]). In the given baseline scenario, around 5,000 nurses and 1,300 doctors are performing redundant 

administrative work, also factoring into labour shortages.  

51. Inaction presents a significant cost and risk, where outdated digital infrastructure and disconnected 

health data systems will compound inefficiencies and resources waste in an already overburdened health 

system, highlighting that inaction is the most costly options facing governments.  

52. The second type of cost is related to the implementation of interoperability, which consists of 

upfront and sustained investments after the initial system activation. According to the Finnish Sitra report, 

deploying harmonised data models based on openEHR and OMOP (Observational Medical Outcomes 

Partnership) across Finland, would require investments of up to EUR 2 billion over a period of three to five 

years to achieve interoperability (Larsio, Malkamäki and Kalliola, 2024[34]). Assuming constant investments 

over a period of 5 years, the implementation cost of interoperability would equal to roughly 1.36% of 

Finland’s overall healthcare expenditures per year. The deployment includes the creation of regional data 
repositories, harmonisation of existing systems and the integration of social and health data (Larsio, 

Malkamäki and Kalliola, 2024[34]).  

53. Likewise, Sweden anticipates high initial costs for building digital literacy and connecting 

approximately 18,000 currently active healthcare providers to the national infrastructure (E-

hälsomyndigheten, 2024[36]). However, the Swedish estimate on the costs of interoperability, which is 

mainly builds upon connecting active healthcare providers to the national infrastructure, ranges from 0.06% 

to 0.07% of the total healthcare expenditures yearly until 2028. This is significantly less than the Finnish 

estimate as it relies on relatively low-cost, human investments in literacy rather than a significant 

infrastructure investment of implementing aligned data semantic and technical standards.  

54. Both papers identify essential costs that go beyond technology, starting with organisational and 

workforce adaptation, including staff training, new workflows, and governance reforms to embed data-
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driven decision making. Costs also arise from transition inefficiencies during the rollout period, in which 

organisations often operate old and new systems simultaneously, ultimately increasing costs and reducing 

productivity for the (ideally) short period of transition. It is necessary to take into account the costs of 

adopting and modernising existing legacy systems and workflows, which can be considerable.  

Additionally, regulatory adjustments such as updating privacy and data-sharing legislation, represent 

another cost and time factor beyond the technological implementation itself due to the duration of legislative 

time cycles (Larsio, Malkamäki and Kalliola, 2024[34]; E-hälsomyndigheten, 2024[36]). 

55. Overall, while the costs of implementing interoperability are high, they are necessary to unlock the 

full economic potential of digitalisation in healthcare, as data foundations, common health standards, and 

other contributing factors associated with interoperability are the cornerstone of an integrated, digitally 

enabled, health system.  Without investing and continuously improving the people and technical systems, 

on which interoperability rests, the economic promise of interoperability, and ultimately the overall 

economic benefits of digitalisation in healthcare, cannot be realised.  

56. This is supported by the latest literature, which shows that there is value to interoperability, saving 

between 2.70% and 6.64% of the overall healthcare expenditure annually, and that interoperability will 

finance itself over time. Once the data foundations, common health standards, and other contributing 

factors are implemented and improved, the total costs of implementing interoperability can be returned 

through the savings in healthcare costs.  

57. The economic promise of interoperability requires timely and targeted investments to unlock those 

benefits – supported by co-ordinated governance with a focus on where the benefits of interoperability will 

be achieved. Governance would focus beyond technical and semantic attributes, to include people and 

organisational processes which sustain investment in, and value derived from, health data as a growth 

driver for national economies and as an enabler of preventative medicine and improves system efficiency.  
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58. Across OECD health systems, interoperability is not yet a dependable utility in care delivery; it is 

a patchwork. Interviews and survey responses point to a system that is heterogeneous, only partially 

coordinated across levels, and slow to progress. Countries are starting from different baselines and legacy 

realities, but the common picture is a messy one: fragmented decision-making, uneven standards uptake, 

inconsistent data quality, and little to no measurement of progress. This chapter explores the current state 

of health data interoperability across OECD member countries, focusing on what is preventing more 

meaningful progress. While interoperability is commonly defined as the seamless, secure, and meaningful 

exchange of health data, the reality is far more complex. Achieving effective interoperability requires 

navigating a dynamic landscape shaped by policy frameworks, diverse stakeholder roles, and technical 

challenges. 

59. The emergence of next-generation, data-driven tools such as AI further highlights the urgency of 

“addressing” the existing challenges around interoperability. AI holds transformative promise for 
healthcare, but it cannot function to its full potential without clean, understandable, timely, and 

interoperable data. As one OECD expert succinctly put it: “if you feed bad data to the AI, what you get out 

is just as bad.” Without strong data foundations, AI risks magnifying the very inefficiencies and inequalities 

it seeks to address. A study in 2024 revealed “There’s a lot of bad quality data, expired datasets, even 
datasets still in fax or paper format. Foundational work is needed before we go into any AI work.” (Nordic 

Council of Ministers, 2023[37]). Without timely, digitised, and trustworthy data, beginning at the point of 

collection, AI systems will continue to struggle to deliver reliable outcomes or a return on investment.  

60. The barriers to this foundational work are vast. Standards exist, but their deployment is 

inconsistent. The same can be said for identity and trust arrangements, content profiles, data cataloguing, 

and conformance testing. Even where modern frameworks are referenced, local extensions, vendor-

specific endpoints and locked data models are common, reducing portability and increasing re-work when 

systems connect. The private sector benefits from maintaining "walled gardens", as an interviewee 

mentioned, “EHR vendors have proprietary data models and little incentive to adopt a universal standard”. 
At the point of care, data capture is often incomplete, inconsistent, and coded after the fact, which can limit 

both point-of-care utility and its value for secondary use. Frontline workflow pressures and usability gaps 

encourage free text and workarounds, which further erode structure and analytic utility. Many more barriers 

were identified through expert feedback, with the most prevalent being incompatible data-sharing practices 

and inconsistent practices for de-identification (70.59%), infrastructure and technical fragmentation across 

regions (66.67%), and fragmented governance and institutional coordination (60.78%) (See Figure 6 and 

Annex C in Supporting Materials). 

3 What is the current state of 

interoperability? 
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Figure 6. Common Interoperability Challenges Identified by Interviewees 

 

Note: Numbers indicate how many stakeholders mentioned each challenge. 

Source: OECD 2025 Interviews with countries’ representatives and standard organisations 

61. These barriers result in data that are hard to reliably link across organisations (and data supply 

chains), making it difficult to reuse for analytics and AI without costly post-hoc cleansing (Tamayo-Sarver, 

2025[38]). Clinicians cannot assume timely, structured, externally sourced data will be available at the point 

of need; program leaders cannot reliably track adoption or quality; researchers and planners confront 

fragmented semantics and slow access; and cross-jurisdictional initiatives face governance and 

coordination gaps.  

62. Importantly, as demonstrated by the example of Estonia, advancing interoperability does not 

always require building systems from scratch. Instead, it demands strategy integration, refinement, 

collaboration and adaptation. Estonia achieved significant progress by aligning and connecting existing 

systems under a cohesive digital governance framework, with a forward-looking political vision and 

courage, enabling them to develop sustainable healthcare technologies within an infrastructure that has 

now surpassed its country borders (Sepp, 2025[39]). 

Health data standards 

63. Healthcare data is generated in a number of formats such as text, codes, and images, which are 

classified through data standards, to enable the consistent, understandable, reusable, and interoperable 
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use of information across healthcare systems. These standards, which are agreed-upon mechanisms that 

establish uniform technical criteria, methods, processes, or practices, enable different systems, devices, 

and applications to communicate, exchange, and interpret information meaningfully (Canadian Institute for 

Health Information, 2026[40]). By implementing such standards, healthcare providers can identify gaps in 

care, make informed clinical decisions, and contribute to the creation of a comprehensive patient record 

(MedTech Europe, 2021[41])  

64. Standards in healthcare are developed through open, consensus-based processes led by 

accredited organisations, SDOs, and supported by a broad range of stakeholders and subject matter 

experts. This collaborative approach ensures that standards are robust, widely applicable, and responsive 

to evolving needs (ITU, 2025[42]). There is no single, universal standard for health interoperability. Instead, 

a diverse array of standards, specifications, and implementation profiles has been developed by various 

organisations and initiatives, many of which have emerged organically to address specific interoperability 

challenges and use cases (see Table 2). These standards typically fall into five main categories: 

vocabulary, content, communication, privacy & security, and identifiers, with each defined by its core 

function in facilitating communication or data exchange (see Error! Reference source not found.. In this p

roject, representatives of 18 of SDOs were interviewed to understand their perspectives on the challenges 

and opportunities in interoperability (see SDOs in Annex A of the Supporting Materials). 

65. Currently, SDOs operate as not-for-profits, functioning predominantly through volunteer-based 

work, support of membership dues and agreements with governments, to continue growing the portfolio 

and connectedness of health information standards. SDOs work traverses across international experts and 

organisations to develop technical and semantic standards that can be used by implementers.  

66. Without SDOs, each organisation would need to define its own standard and where those 

standards were incompatible with one another, the facilities could not easily collaborate on their health 

data. Standards enable facilities to work together by following compatible practices, increasing the 

likelihood of broad-based adoption and interoperable data. Today, the integration of standards in 

healthcare can be visualised as a set of building blocks, where the nature of the data being collected 

determines the specific requirements for standardisation (See Box 2). Many of the building blocks are 

versatile and can support multiple functions based on the context in which they are applied.  

 

Box 2. Example of Connection between Health Information Standards 

Several health information standards can be used for different purposes across the semantic and technical 

foundations of a health information ecosystem. Starting with the level of terminology, the process begins 

with harmonising information and content structure. For example, SNOMED CT and ICD-10 enable the 

standardised representation of clinical concepts and diagnostic classifications, while HL7 standards, 

including the increasingly adopted FHIR framework, provide the structures and mechanisms for 

exchanging this information between systems and integrating it into clinical repositories (SNOMED, 

2025[43]) (HL7 FHIR, 2025[44]). In parallel, openEHR provides an open, platform-independent specification 

for structuring and managing longitudinal health records based on clinically governed archetypes 

(openEHR, 2025[45]). When moving towards secondary purposes, OMOP serves as the CDM for 

longitudinal data analysis of aggregated data (Aditya Ayyagari, 2025[46]). 
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Figure 7. Illustrative Example: The Role of Standards in Interoperability 

 

Note: Examples of available health data standards and their roles in interoperability, not prescriptive to all use cases. 

Source: Developed by the authors based on interviews with country representatives’ experts and additional sources (HIMSS, 2025[47]; MedTech 

Europe, 2021[41]; HL7 FHIR, 2025[44]; European Commission, 2017[3]; openEHR, 2025[45]; Aditya Ayyagari, 2025[46]; SNOMED, 2025[43]; HL7 

FHIR, 2025[44]) 

 

67. In the past, competition between SDOs has expanded the interoperability divide across nations 

and borders. However, SDOs are making considerable efforts to combat this and come together, often in 

bi-lateral relationships, to collaborate, identify compatibility, recommend standards by use case, and 

reduce duplicative work efforts. A leader of broader coordination is the JIC, which was formed to foster 

collaboration amongst SDOs (Joint Initiative Council, 2026[17]). However, for standards to operate optimally 

across the lifecycle of health data, collaboration needs to expand towards compatibility between data 

mappings and common use cases for data use and reuse. Without a common roadmap and clear 

compatibility between the existing health data standards, the fragmentation has the potential to grow. 
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Table 2. Health Data Standards 

 Function Enabling Interoperability Uses in Health Data 

Interoperability Standard 

 
Vocabulary 
(Semantic) 
 

Content-
structure 
(Information 
model) 

Communication 
Privacy 
& 
Security 

Identifier Primary Secondary 

Anatomical Therapeutic Chemical (ATC)  ✔     ✔ ✔ 

CEN Health Informatics ✔ ✔ ✔ 
  

✔ ✔ 

Clinical Data Integration Standards (CDIS) ✔ ✔ 
   

✔ ✔ 

Clinical Data Interchange Standards Consortium 
(CDISC) 

✔ ✔ 
    

✔ 

Consolidated Clinical Documentation Architecture (C-
CDA)  

✔ ✔ 
  

✔ ✔ 

Cross-Enterprise Document Media Interchange (XDM) 
 

✔ ✔ 
  

✔ ✔ 

Cross-Enterprise Document Sharing (XDS) 
 

✔ ✔ 
  

✔ ✔ 

Current Procedural Terminology (CPT) ✔     ✔ ✔ 

Digital Imaging and Communications in Medicine 
(DICOM) 

✔ ✔ ✔ 
  

✔ ✔ 

Direct Standard TM 
  ✔ ✔  ✔  

GS1 Global identifiers (e.g., GTIN, GLN) ✔    ✔ ✔ ✔ 

Global Medical Device Nomenclature (GMDN) ✔    ✔ ✔ ✔ 

HL7 Fast Healthcare Interoperability Resources (FHIR) ✔ ✔ ✔ ✔ ✔ ✔ ✔ 

HL7 (e.g. Version 2.x (V2), Version 3 CDA) ✔ ✔ ✔ 
  

✔ ✔ 

International Patient Summary (IPS) ✔ ✔ ✔  ✔ ✔ ✔ 

International Organisation for Standardisation (ISO) 
Various standards (e.g., ISO/IEC 27001, 27799, 27931) 

✔ ✔ ✔ ✔ ✔ ✔ ✔ 

Integrating the Healthcare Enterprise (IHE) Profiles (e.g. 
Privacy and Security Standards ATNA, BPPC, BCF)  

✔ ✔ ✔ 
 

✔ ✔ 

IHE Identification Profiles (PIX, PDQ)   ✔  ✔ ✔ ✔ 

International Council for Commonality in Blood Banking 
Automation (ICCBBA) – International Society of Blood 
Transfusion (ISBT) 128 

✔ 

  

✔ ✔ ✔ ✔ 

International Statistical Classification of Diseases and 
Related Health Problems (ICD-10, ICD-11) 

✔ 
    

✔ ✔ 

International Telecommunication Union (ITU) Standards 
  ✔  ✔ ✔  

Logical Observation Identifier Names & Codes (LOINC) ✔     ✔ ✔ 

Observational Health Data Sciences and Informatics 
(OHDSI) – Observational Medical Outcomes Partnership 
(OMOP) 

✔ ✔ 

 ✔   

✔ 

openEHR ✔ ✔ ✔ 
  

✔ ✔ 

Standardized nomenclature for clinical drugs (RxNorm) ✔ 
   

✔ ✔ ✔ 

Systematized Nomenclature of Medicine-Clinical Terms 
(SNOMED CT) 

✔ 
    

✔ ✔ 

Unified Code for Units of Measure (UCUM) ✔     
✔ ✔ 

Universally Unique Identifier (UUID) 
    ✔ ✔ ✔ 

Note: This is not a comprehensive list of all available sub-standards in use, but rather a high-level overview illustrating the complexity of the 

interoperability standards landscape. Terminology standards define concepts through controlled vocabularies and classifications; content 

structure standards determine how health data are structured, organised, and represented; communication standards enable the exchange of 

data between systems; privacy and security standards ensure the secure, trusted, and compliant handling of data; and identifier standards 

support the unique identification of entities such as patients, providers, or products. 

Source: Developed by the authors based on (HIMSS, 2025[47]; MedTech Europe, 2021[41]; IHE Profiles, 2025[48]; European Commission, 2017[3])  
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Barriers for interoperability 

68. This section examines the practical challenges involved in achieving interoperability across the 

OECD countries. While interoperability is often defined by the seamless, secure, and meaningful exchange 

of data, achieving full interoperability is far more nuanced. After consultations with policymakers, digital 

health experts across the OECD and within SDOs (See Annex A in the Supporting Materials), several 

common challenges to interoperability have been identified (See Figure 8 and Annex C of the Supporting 

Materials), including a number which permeate across the industry. 

• Insufficient buy-in for a unified framework for interoperability due to unaddressed concerns, 

inconsistent legislation, and varying interoperability mandates and associated responsibilities 

influenced by industry interests.  

• A gap between vision and implementation, with too much emphasis on theory over practical action.  

• Cultural resistance and limited trust in the effectiveness, return on investment, and scalability of 

digital health investments. 

• Sustainability and business model for SDOs, all relying on volunteer-based work and support from 

enterprise corporate social responsibility practices. 

69. A more detailed description of the common interoperability challenges can be found in Annex C of 

the Supporting Materials. 

Figure 8. Interoperability Challenges 

 

Note: While some of these challenges may traverse across all layers of data exchange, the most relevant level was chosen.  represent 

technical challenges,  represent people challenges, represent financial challenges, represent process challenges.  

Source: Developed by the authors based on interviews with country representatives and experts 

Cross-border challenges  

70. This section presents the barriers, from cross-border down to local levels, in recognition of the 

trickle-down cost of not addressing barriers at a higher level. The area of cross-border data exchange is 

growing and is integral to seizing the value proposition of health data. However, fragmented governance, 

risks on privacy, profiling, data monetisation tactics, limited institutional coordination, and incompatible 
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data-sharing and de-identification practices hinder progress. Despite growing support for initiatives like the 

EHDS (European Commission, 2024[6]), the IPS (The International Patient Summary, 2025[5]), and the 

Global Digital Health Partnership (Global Digital Health Partnership, 2024[49]), efforts are slowed by:  

• Lack of cross-stakeholder collaboration on data standards across health systems, 

including industry, governments, SDOs, implementers, researchers, patients and providers. 

This includes inconsistency in the role of SDOs recognised by governments and policymakers 

and a lack of coherent strategy aims for SDOs. A challenge remains on how to maintain the 

unbiased and open access of standards while supporting the operation of SDOs and 

standards’ refinement. 
• Inconsistent practices and policies for de-identification and pseudonymisation. This 

limits the ability for inter-border and cross-border data sharing. In this, there is a lack of 

incentive for data holders to say ‘’yes’’ to data requests, and many incentives to say ‘’no’’ and 
limit the risk. Clear practices, and privacy guardrails across borders are needed to streamline 

approaches to access and provide support for decision makers to feel confident in authorising 

data sharing requests.  

• Variance in regulation and legislation limits the ability to collaborate across borders 

between governments, researchers, and innovators. This includes the inconsistent 

interpretation of law, in particular privacy law, related to what constitutes ‘public benefit’.  
• Unclear understanding of the cost of poor-quality data, combined with limited 

measurement frameworks to assess the benefits, costs, and outcomes of cross-border data 

sharing.  As a result, data creators often bear the brunt of the costs to enable data exchange, 

while there is limited visibility of the broader impact of not making data available for secondary 

purposes on patients, healthcare systems, and society. Additionally, there is insufficient 

recognition of the cost of creating, maintaining, and implementing health data standards. 

• Limited availability of experts who understand health information standards, interoperability, 

regulatory and legislative environments, and the nuances necessary for cross-border data 

governance and exchange. 

National challenges 

71. Interoperability at the national level is shaped by a complex convergence of policy, infrastructure, 

governance, and financial planning. While many countries have made strides through digital health 

strategies and the adoption of common standards, progress remains uneven due to persistent structural 

and operational challenges, including: 

• A range of health data standards are adopted, resulting in inconsistent data 

representation across innovators, implementers, and users. In this, systems store clinical 

concepts differently and rely on ad-hoc mappings, causing significant data loss.  

• Inconsistent, confusing, and time-consuming processes to agree to access health data 

for secondary purposes. Often, data requesters need to complete the same lengthy process 

for similar data requests, regardless of the associated risk and amount of data requested. 

• Vendors lock-in data with closed data models which limit true interoperability and 

openness. This has developed competitiveness over the access to data, rather than competing 

on the use of data for public benefit.  

• Practices are decentralised, which limits national coordination and fragments the data. With 

the decentralised practices, data are mapped between many systems and standards, which 

reduces data quality with each mapping.  

• Gaps in data stewardship, including underdeveloped metadata infrastructure and limited 

integration of additional data sources such as social determinants of health.  
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Regional challenges 

72. Interoperability within regions, provinces, states, and autonomous health systems is shaped by a 

complex interplay of fragmented governance, uneven technical infrastructure, and varying stakeholder 

priorities. Regional health systems, which provide service across the continuum of care, often operate 

where governance structures, standards, and digital capacities differ significantly. While several models 

emphasise clinical governance, infrastructure readiness, and cross-sector collaboration, these pillars can 

become points of friction when interpreted inconsistently across jurisdictions. Some common challenges 

in enabling regional health data exchange include:  

• Fragmentation in governance, where variance in funding sources leads to disconnected 

policies, practices, and a lack of a common understanding of the strategic vision for health 

data which connects all stakeholders. This includes compliance with national standards. 

• Lack of understanding on a co-ordinated approach to reach interoperability compliance 

mechanisms, including decentralised procurement processes which lead to uneven 

adoption and implementation of standards. 

• Insufficient health data literacy of front and back-office healthcare professionals, industry, 

standards organisations, and patients when it comes to policy, regulation, legal barriers to 

interoperability and how to meet these requirements in a scalable way. 

• Fragmentation in technical infrastructure is the compounded effect of misaligned 

procurement practices and inadequate compliance mechanisms in many OECD member 

countries, who have been deploying HIS technology for over 30 years, and now carry legacy 

technologies and integration approaches.  

• Stakeholder distrust, including limited engagement and perceived administrative burden 

significantly hinder interoperability progress, highlighting the need for inclusive governance 

and clear value demonstration.  

Local level (frontline) challenges 

73. The local level is where healthcare providers, patients, information technology specialists, and 

other clinical staff aim to provide quality care. There is value in timely and usable health information 

systems.  This is also where all the policies and practices, which trickle down from the cross-border, 

national, and regional levels, reach the individuals who are delivering health services. Costs of poor 

interoperability both originate and are felt at this level, where data are first captured and consolidated, and 

where mixed messaging or inconsistent strategies can lead to confusion and burnout. These challenges 

can hinder the quality and completeness of health information but also increase the cost burden of 

capturing usable data, ultimately compromising its potential for meaningful sharing and reuse across the 

health ecosystem. Some of the barriers to interoperability at this level are: 

• Outdated digital infrastructure, with legacy systems which were often developed in isolation 

to meet specific institutional needs and have become embedded into clinical workflows. The 

persistence of these systems is often linked to limited digital investment, uneven policy 

support, and resource constraints, especially at the local level. 

• Inconsistent adoption of common standards, due to HIS’s not adequately meeting a 
healthcare provider’s needs leading to workarounds, increasing workload pressures, 
workforce shortages, rising care demands, and inconsistent messaging on the importance of 

data quality.  
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• Healthcare professional fatigue and burnout reduce willingness to participate in data 

initiatives. This includes limited capacity to improve digital health literacy among staff due to 

workload constraints.  

• Burden of cost to capture quality data, where frontline providers bear the costs of capturing 

high-quality data, yet the return on investment is often unclear, as the benefits are largely 

realised downstream through data reuse in subsequent care, population health initiatives, 

research, and innovation. 

• Stakeholders work within silos to solve problems, with duplicative efforts. Existing health 

system structures across hospitals, health authorities, clinics, and specialist centres have 

created siloed data environments, where lab results, imaging, and medication histories are 

stored separately and rarely interoperable. 

74. Importantly, local data collection and consolidation practices play a critical role in shaping the 

broader interoperability landscape. When data is structured, validated, and stored in ways that are 

misaligned with interoperability goals, it reinforces siloed problem solving and makes it significantly harder 

to scale data use effectively. Addressing these foundational gaps is essential to ensure that health data 

can be integrated and reused across systems, regions, and borders.  

Policy enablers to address interoperability 

75. While the challenges to harness the value of health data through interoperability are prevalent, 

several OECD member countries are taking action to combat these challenges. These actions traverse 

the layers of health data exchange, from regulations and initiatives set at a global level, down to practices 

which have been taken to improve adoption and quality health data collection at the frontlines of care.  

76. Several of these examples are described in Annex D in the Supporting Materials and briefly 

summarised in the sections below.  Actions may occur at any level – cross-border, national, regional, or 

local – although the examples below are primarily at the cross-border or national level. Table 3 Error! 

Reference source not found.Error! Reference source not found.summarises those actions, noting the 

level of governance where guidance is created (in green) and where action is applied (in blue). The most 

frequent levels where guidance is created or applied are noted by a star, and other levels are noted by a 

checkmark. 

77. A key consideration when introducing policy is the need for transparency, clear communication, 

and recognition of the proliferation of guidance across the different levels of health data exchange. As 

demonstrated in Table 3, of the 26 policy enablers, 88.5% can be applied at the national level, 100% at 

the regional level, and 69% at the local level. This highlights the need for policymakers, particularly at the 

national level, where 92% of policies can be established, to consider how these practices are disseminated 

and what supports are required to facilitate the effective adoption of recommended practices while avoiding 

the creation of additional silos in both practice and data collection. For cross-border policies, where 46% 

can be established, consideration should also be given to how collaboration with national stakeholders can 

support the effective dissemination of guidance across all levels.  
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Table 3. Concentration of policy enablers across health data exchange   

 

Policy Enabling Practices 

Practices Set Practices Applied 

Cross-

border 

National Regional Local Cross-

border 

National Regional Local 

P
eo

p
le

 – 
E

du
ca

tio
n 

&
 E

ng
ag

em
en

t Capacity building and training   ★ ✔    ★ ✔ 

Investments in digital health literacy 

(including digital health literacy, trust and 

transparency) 

✔ ✔ ★ ✔ ✔ ✔ ✔ ★ 

Mechanisms of obtaining consent for 
secondary use  

✔ ★    ✔ ★  

Investment in organizational change 
management 

 ✔ ★ ✔   ★ ✔ 

Public private sector collaboration to 
enhance trust 

✔ ★ ✔  ✔ ✔ ★ ✔ 

P
ro

ce
ss

es
 – 

S
tr

at
eg

y 
&

 O
pt

im
is

at
io

n 

Global partnership: Common interoperability 
principles and unified vision 

★ ✔   ★ ✔ ✔ ✔ 

International standards alignment ★ ✔   ✔ ★ ✔ ✔ 

Interoperability roadmap development and 
implementation 

 ★ ✔   ★ ✔ ✔ 

Interoperability specification oversight and 
conformance testing 

 ★ ✔   ★ ✔ ✔ 

Procurement guidelines to enforce health 
data standards and practices 

 ★ ✔   ✔ ★ ✔ 

Transparent processes for secondary use 
data access, sharing, oversight and 
monitoring 

✔ ★ ✔  ✔ ★ ✔  

Patient consent management  ★    ★ ✔  

P
o

lic
ie

s 
– L

eg
is

la
tio

n 
&

 R
eg

ul
at

io
n 

Introduction of Incentives and dis-incentives 
for interoperability compliance 

 ★    ★ ✔ ✔ 

Legislative reforms for anti-data blocking 
enforcement 

 ★    ★ ✔ ✔ 

Legislative reforms for data sharing and 
access 

✔ ★   ✔ ★ ✔ ✔ 

Regulatory framework compatibility ★    ★ ✔ ✔ ✔ 
Cross border data sharing agreements / 
Trusted frameworks  

★    ★ ✔ ✔  

Compatible practices for patient re-
identification risk 

★ ✔   ✔ ★ ✔  

T
ec

h
n

o
lo

g
y 

- 
D

at
a 

&
 In

fr
as

tr
uc

tu
re

 

Quality data collection at the point of care 
(e.g. Once-only principle) 

 ✔ ★   ✔ ✔ ★ 

Data integration across the care continuum  ★ ✔    ★ ✔ 

National metadata infrastructure  ★    ★ ✔ ✔ 

Decentralised health data exchange  ★ ✔  ✔ ★ ✔  

Federated health data platform  ★ ✔  ✔ ★ ✔  

Preserving data privacy (e.g. practices for 
anonymisation and pseudonymisation) 

✔ ★   ✔ ★ ✔  

Integration of additional data sources (e.g. 
social determinants of health data, PGHD) 

 ✔ ★ ✔  ✔ ★ ✔ 

National unique personal identifier  ★    ★ ✔ ✔ 

 Percentage 42.3% 92.3% 50.0% 11.5% 46.1% 88.5% 100% 69.2% 

Note: ★ items are where practices are most prominently set and applied, however, this varies based on national governance. 

Source: Authors 
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People: Education, engagement & empowerment 

78. As emphasised in the interviews, interoperability is not a technical problem, but a people problem, 

and more than people, a leadership problem where the individuals holding the leadership positions often 

lack the knowledge or incentive to effectively influence change. Across the OECD, several leading 

practices stand out which put the education, engagement, and empowerment of people to buy in to 

standard practices, quality data creation, and enabling policies for FAIR data exchange across all levels, 

starting at the frontline. 

79. To improve education, engagement and empowerment, countries are taking action. Canada is 

investing in capacity building and training to build system level capabilities of front and back-office health 

professionals, policymakers, HIS developers, and administrators on their role in quality health data. The 

European Union, through its projects such as Improving Digital Empowerment for Active Healthy Living 

(IDEAHL), is investing in general public health engagement  to improve digital health literacy that 

encompasses the ability to seek, locate, comprehend, and critically evaluate health information from 

electronic sources, as well as effectively apply knowledge gained from digital platforms (Pisano González 

et al., 2024[50]). As countries move towards cross-border cooperation, multilingual interoperability and 

translation capacity can also be considered. 

80. France and Denmark are enhancing public trust through showing the positive impact of data 

use to foster cooperation and engagement from all parties. This includes mechanisms of obtaining 

informed consent for secondary use across legislation, policy, and/or process to enable the protection 

and use of health data needed without burdening health care professionals.  

81. Australia is investing in organisational change management, a people-based approach which 

focuses on change management and adoption of the change are integral to success to support healthcare 

stakeholders through HIS changes. This involves public-private sector collaboration to enhance trust 

to establish coalitions of public, private, and people which co-build health data as common public goods. 

Processes: Strategy & process optimisation 

82. To tackle the people and leadership challenge of interoperability, strategy and process 

optimisation offer a first step for multi-stakeholder collaboration and unified direction. The OECD survey 

highlighted that a number of strategic approaches are emerging, with 32% of surveyed OECD member 

countries have implemented a national strategy / roadmap related to adoption of standards. In 23% of 

OECD member countries, this is supported by legislation which enforces adoption of standards for data 

exchange across health facilities.  

83.  Interviews consistently highlighted that interoperability is no longer about solving isolated, local 

technical problems, but has become a global endeavour with implications that extend far beyond individual 

organisations or care settings. Decisions taken when implementing systems at the local level shape the 

long-term value, reuse potential, and scalability of health data. Shared principles and a common vision 

across governments, standards’ development organisations, and industry are therefore critical to 
maximising the collective value generated from health data. 

84. Standards Development Organisations (SDOs) have established the JIC (Joint Initiative Council, 

2026[17]) to foster global partnerships for shared interoperability principles and a global unified 

vision. The JIC aims to align international digital health SDOs, encouraging collaboration rather than 

competition, and supporting the development of compatible standards while reducing gaps and overlaps. 

Consistent adoption of international standards is promoted by the JIC, as national initiatives increasingly 

adopt semantically aligned approaches. These efforts are making an impact, with 100% adoption of 

health data standards by all surveyed countries. The active transition in the use of these standards is 

well noted, with 59% using a mix of international and local standards, and the remaining 41% fully 
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adopting international standards. This emphasizes that interoperability is in the midst of transitioning 

from solving local problems, to a global initiative that includes SDOs, governments and industry, to capture 

the potential for value generation from health data compounds. When combined with leading practices for 

international standard alignment, these alignments help to reduce data fragmentation, duplication of 

effort, and vendor lock-in, while supporting cross-border data exchange and innovation. A concrete 

example of this has been the development and dissemination of the IPS) (The International Patient 

Summary, 2025[5]). Although it represents leading practice, ongoing work is still needed to strengthen its 

global governance and ensure consistent alignment across international versions of the standard. 

85. Canada has developed a specific roadmap for interoperability, the Shared Pan-Canadian 

Interoperability Roadmap which provides guidance to provinces, territories, health system managers and 

industry on common standards to be used to support the secure transfer of health information from different 

systems and to patients themselves (Canada Health Infoway, 2023[51]). This included governance for 

interoperability specification oversight and conformance testing, which 50% of surveyed countries 

have built into having a designated body accountable for the adoption and use of technical standards in 

interoperability for healthcare. These are crucial to ensure adherence continues after initial implementation, 

and to strengthen the foundation for a trustworthy and actionable data collection, as well as technical and 

semantic consistency.  

86. Denmark has introduced procurement guidelines to enforce health data standards and 

practices, which utilised government purchasing power within the procurement process to ensure that 

compatible technologies (e.g., hospital systems) support the country’s healthcare ecosystem. One 
supportive mechanism, taken by 55% of surveyed countries, is a national process or legislation requiring 

specific requirements for vendors to be eligible to bring their solutions into the country.  

87. Germany has developed a national semantic strategy to strengthen interoperability by promoting 

convergence toward international terminology standards such as SNOMED CT and LOINC. 

Implementation is coordinated by the Federal Institute for Drugs and Medical Devices (BfArM), including 

the development of a national terminology server to distribute and maintain standardised terminologies 

(BfArM, 2026[52]).  

88. Finally, Finland has introduced transparent processes for secondary use data access. A clear, 

transparent and timely process is critical to support the secondary uses of health data when moving past 

data foundations.  

Policies: Legislation & regulation  

89. For interoperability, legislation is a driver for successful adoption of interoperability and realising 

its potential return on investment (ROI). Clear legal frameworks help set expectations, reduce 

fragmentation, and create the conditions for accountability, investment, and innovation. OECD member 

countries are in the process of establishing these, with frequent stakeholder collaboration and updates to 

meet the evolving needs of the health sector.  

90. For example, Estonia has introduced incentives and dis-incentives for interoperability. 

Practices use a mix of voluntary adoption, certification, procurement leverage, and binding legal 

requirements to encourage adherence to interoperability standards. By clarifying obligations and linking 

compliance to market access or participation in national infrastructures, legal and regulatory tools can shift 

interoperability from a discretionary activity to an expected norm, strengthening consistency and 

predictability across health systems. 

91. The United States has put into place reforms for anti-data blocking regulation, which prohibits 

practices that unreasonably restrict the access, exchange and use of electronic health information, 

alongside legislative reforms for data sharing and access (Office of the National Coordinator for Health 

IT, 2024[53]; U.S. Congress, 2016[54]). These measures simplify data sharing and use, and provide greater 
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legal certainty for providers, vendors, and data users. Additionally, these legislative reforms create 

accountability and compliance mechanisms to embed digital exchange into routine care delivery and 

system operations. 

92. Colombia’s Law 2015 of 2020 establishes a national framework for an interoperable electronic 
health record system, mandating the exchange of clinical data across providers to improve continuity 

of care and access to health information (Función Pública, 2020[55]). However, challenges persist related 

to the fragmentation of information systems, the heterogeneity of capabilities among system actors, the 

effective adoption of common standards, data quality and timeliness, and the coordination between 

territorial and national levels. This offers an example on the need to consolidate governance schemes that 

allow for the secure, legitimate, and useful exchange of information, in addition to legislative actions. 

93. The European Commission – through its EHDS initiative – focuses on regulatory framework 

compatibility and cross-border sharing agreements (European Commission, 2024[6]). Many 

interviewees mentioned the complex regulatory environment being a challenge to traverse, which 

highlights the need for compatible and inclusive frameworks that are easy to understand, and sufficient 

education for digital health implementers and users. Likewise, cross-border data sharing agreements can 

help to reduce challenges and support joint innovation, research and improved care. 

94. Additionally, the European Commission, is implementing practices for managing patient re-

identification risk, especially for secondary use of health data through the EHDS (European Commission, 

2024[6]). These practices move beyond anonymisation threshold by complementing Europe’s General Data 
Protection Regulation (GDPR) principles with health-sector-specific governance and safeguards, which 

enables lawful and trustworthy data reuse while maintaining privacy protection (European Union, 2018[56]).  

Technology: Data & infrastructure 

95. The last set of practices relate to the technical backbone and infrastructure of interoperability. 

Leading practices in this area focus on ensuring that health data are collected once with sufficient quality 

to be reused safely and efficiently across systems. By embedding consistent and compatible 

interoperability practices within core digital infrastructure, there is potential to offer substantial value to the 

health system.  

96. Among surveyed countries, 27% of respondents had fully implemented a set of procedures in 

place to assess and ensure the quality of health data collection. Within the OECD, Estonia and 

Switzerland are prioritising quality data collection at the point of care, aiming to eliminate redundant 

data collection by ensuring that information provided by individuals or generated in care settings can be 

reused across services, following the ‘once-only’ principle (OECD, 2024[57]; European Commission, 

2024[18]). Additionally, data integration across the care continuum is crucial to enable all providers with 

useable data that can contribute to improved patient outcomes.  

97. Simultaneously, Finland’s practices in national metadata infrastructure are essential for making 

interoperability more scalable, as they support clear custodianship models, semantic alignment and 

standardised frameworks for the social determinants of health (SDoH). Within the European 

Commission’s work to implement the EHDS, the Second Joint Action Towards the European Health Data 

Space (TEHDAS2) has laid the groundwork for the secondary use of health data by developing draft 

guidelines for data holders, introduced through the Health Data Catalogue Application Profile 

(HealthDCAT-AP), as well as metadata standards for describing datasets under the EHDS (see Box 3) 

(TEHDAS2, 2025[58]). This is also a growing priority among survey respondents, with 23% having a fully 

implemented national set of procedures in place to ensure the cataloguing of significant health data 

assets to enhance data discovery and management. 
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Box 3. Metadata Standards for the EHDS 

The European Commission, through the EHDS legislation, is creating a shared legal, technical and 

governance framework for the secondary use of health data across the EU. A central element of the 

initial work has been the development of metadata catalogues and standards. In this context, “metadata 
is information about data… [that]… primarily refers to descriptive information about datasets, such as 
what the dataset contains, how it was collected, how it can be accessed, and under what conditions it 

can be used.” Metadata is therefore not only a technical requirement, but also a governance tool for 
enabling the responsible reuse of health data. 

Through TEHDAS2, the EU is supporting Member States in operationalising this requirement by 

developing common guidance, specifications and tools for dataset description. This work centres on 

HealthDCAT-AP, a health-specific extension of the European DCAT-AP metadata standard. 

HealthDCAT-AP provides a common model for describing health datasets and sets out an approach 

for aligning national catalogues with a future EU-level dataset catalogue (see Figure 9). 

TEHDAS2 is also supporting implementation through practical guidance for health data holders, Health 

Data Access Bodies and National Contact Points. This includes guidance on metadata ingestion, 

validation, versioning, publication, alignment with FAIR principles, and synchronisation between 

national catalogues and the EU central catalogue. This approach illustrates how the EHDS uses 

metadata standards as part of a broader governance architecture: common dataset descriptions 

support transparency, discoverability, comparability, access management and cross-border reuse. 

Figure 9. Functional requirements for the national dataset catalogue within EHDS 

 

Source : (TEHDAS2, 2025[58]). 

 

98. Several countries including the United Kingdom and Estonia are investing in decentralised 

health data exchange and federated health data platforms to allow secure data exchange across 
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autonomous systems while maintaining local data custodianship. These practices minimise data 

movement and preserve institutional autonomy. Closely linked are practices relating to preserving data 

privacy (e.g. practices for anonymisation and pseudonymisation) that reduce re-identification risks 

and enable a more effective use of secondary health data. 

99. Overall, the European Commission is investing in the EHDS to facilitate cross-border data 

exchange for care and analytical purposes. Within this framework, several cross-border services are 

expected to be mandatory, including the sharing of patient summaries, electronic prescriptions and 

dispensing, laboratory results, medical images and imaging reports, and discharge reports. These 

measures aim to ensure continuity of care when individuals receive medical treatment abroad, while also 

supporting the secondary use of data through international, multi-stakeholder collaboration for health 

research and innovation. Across the OECD these use cases are growing, with 45% of countries having 

bilateral international collaborations. A common trend is the establishment of trusted health data 

networks, with 75% of respondents noting the existence of one or more in the country. These networks 

have different purposes in the provision of care across primary care (64%), public health (45%), 

research and innovation (41%), and healthcare system monitoring and improvement (32%). To 

support this, 100% of those with a trusted health data network have a fully implemented approval process 

for accessing data, 87.5% used a data network with encrypted data at rest and when in transit, and 65% 

of the networks had established oversight measures. 
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Learning from other industries  

100. Insights from other industries can provide methods to address the barriers to interoperability. 

Sectors such as banking, transportation, and finance have demonstrated that successful interoperability 

governance depends on neutral governance, open standards, and strong collaboration between public 

and private sectors. The banking and finance sector has made significant strides in achieving 

interoperability through a combination of global and open standards, centralised governance, and strong 

regulatory support. Notable examples include the SWIFT network for money transfers and the United 

Kingdom’s Open Banking initiative (Scott and Zachariadis, 2012[59]; Competition & Markets Authority, 

2017[60]).  

101. In aeronautics, the implementation of Automatic Dependent Surveillance–Broadcast (ADS-B) 

which allows aircrafts to broadcast real-time flight data such as position and velocity, provides a valuable 

example. ADS-B adoption was enabled through a shared global objective, supported by standardised 

protocols that ensure consistent data interpretation across aircraft, ground stations, and air traffic control 

systems worldwide. Regulatory mandates successfully reinforced this adoption, requiring ADS-B 

compliance in all controlled airspaces  (European Union Aviation Safety Agency, 2020[61]; Federal Aviation 

Administration, 2023[62]).  

102. The transportation and logistics sector are also undergoing a digital transformation as global 

supply chains grow more interconnected. The Global Navigation Satellite System (GNSS) – which 

includes the U.S. GPS, Russia’s GLONASS, the EU’s Galileo, and China’s BeiDou – represents a globally 

interoperable infrastructure built through decades of international cooperation and public-private 

collaboration. GNSS has emerged through bilateral and multilateral agreements, driven by shared goals 

of signal compatibility, open access, and market fairness, supported by forums like the ITU. Building 

on this, open specifications were developed to support the industry to build interoperable devices and 

these standards were enforced through certification standards, performance benchmarks, 

and economic incentives (GNSS SDR, 2025[63]; U.S. Space Force, 2025[64]).  

103. Initiatives like SWIFT, Open Banking, ADS-B and GNSS were built through international 

agreements, shared technical standards, and voluntary industry alignment. These systems succeeded by 

offering clear benefits, certification frameworks, and incentives that encouraged adoption (Scott and 

Zachariadis, 2012[59]; Competition & Markets Authority, 2017[60]; United Nations Office for Outer Space 

Affairs, 2026[65]; Federal Aviation Administration, 2023[62]). 

104. For healthcare, these models highlight the importance of coordinated leadership, stakeholder 

training, and a culture of continuous improvement, all essential for building a secure, scalable, and patient-

centred data ecosystem. At the same time, experience from digitally mature sectors highlights the 

importance of ensuring that data-driven models, including those focused on monetisation, profiling, or 

automation, are implemented in ways that maintain trust and support the human relationships central to 

4 Actions to move towards a more 

connected future 
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care.  Learning from the first waves of digitalisation and other industries, the actions towards “good” 
interoperability will be built upon open platforms, standards, technical specifications with a focus on 

regulatory flexibility, collaboration, and balancing innovation with privacy protection.  

105. Moving toward a future state of interoperability, efforts must begin with the mindset of 

stakeholders, followed by the development of the necessary skillset and supported by the deployment of 

appropriate toolsets. Key considerations to achieve this vision (with more information available in Annex 

E of the Supporting Materials) include:  

• Establish collaborative multi-disciplinary governance and stewardship, where 

stakeholder collaboration is essential to building consensus on data representation and the 

development of, open platforms. This includes understanding the people needs at each level 

of data exchange and ensure buy in to develop quality data assets.  

• Prioritise compatible foundations where leadership should focus on patient-centric 

approaches and prioritise semantic interoperability as a continuum from the point of care to 

cross border data exchange. This includes creating consistent information models and 

enabling lifetime patient data tracking. 

• Evaluate, measure, and seize the value of data, including ensuring that benefits are 

returned to those who collect and steward it. This involves recognising the incentives and 

motivations of each stakeholder and developing a clear value proposition for a collaborative 

health data ecosystem. The value proposition should include aligned financial and 

reimbursement models to optimise cost-effective health outcomes. It also requires developing 

clear measurement frameworks for interoperability, recognising that progress cannot be 

effectively managed or improved without measurement. 

• Invest in people through organisational change management and education to ensure 

quality health data is collected at the point of care such that data are useable for care and 

analytic purposes.  

• Build adaptable and sustainable approaches to policy and standards that can evolve with 

advances in technical capabilities. This includes building technical solutions that are resilient 

to change – recognising that today’s leading practices are tomorrow’s legacy solutions 
requiring change – and better integrated with the application layer of digital solutions.   

106. With these building blocks in place, healthcare systems will be better positioned to take advantage 

of the compounding effect on the value from health data over time. As this value is realised, it remains 

essential to preserve a patient-centred approach that enables data use while maintaining appropriate 

protections and safeguarding trust. As more quality data is collected at the point of care and more 

comprehensive health records being established, compatible foundations will enable the FAIR exchange 

of data for individual, regional, national, and cross border purposes. 

107.  As data becomes increasingly available and exchangeable, from the frontlines to the international 

level, it can play a greater role in proactive public health and preventive measures, and support more 

innovative research, including in areas such as rare disease research, medical device, and treatment 

development. Furthermore, higher quality data will be available to train accurate, valuable and scalable AI 

tools and technologies.  

108. The value of health data also lies in its ability to map care pathways, link clinical and administrative 

data, and better understand the relationship between health outcomes and costs, supporting more 

sustainable and efficient health systems. This includes identifying and reducing unnecessary 

administrative burden and aligning data collection practices with meaningful clinical and system-level 

outcomes. 
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109. It is time for this value proposition to be realised. Renewed investment from stakeholders in the 

foundations of healthcare transformation – including in standards, governance, trust, sustainability, and 

quality data – supported by interoperable solutions, will help drive this compounding effect. 

110. Future work could build on the challenges and opportunities identified in this report by further 

exploring the structural and systemic factors that shape interoperability outcomes. This could include 

investigating how the structure of health systems affects interoperability efforts and the application of 

incentives. In addition, further analysis could examine the extent of inefficiencies and waste within health 

systems, and how improved interoperability can support their identification and reduction. Other areas for 

further exploration include the evolving relationship between interoperability and cybersecurity risks, and 

how interoperability frameworks can incorporate governance mechanisms for Indigenous data sovereignty, 

among others. 

Opportunities for action in interoperability  

111. While work is underway (see Annex D in the Supporting Materials) to bring healthcare in line with 

interoperability success in other industries, interviewees identified a number of opportunity areas of work 

to reach this potential (see Figure 11 and Annex D in the Supporting MaterialsError! Reference source 

not found.). Notably, the most prevalent opportunities mentioned were to modernise interoperability 

infrastructure (70.83%), standardise datasets and vocabularies across systems in common repository 

(64.58%), enhance cross-border and cross-stakeholder collaboration (60.42%), and support legal 

frameworks for international data sharing and use (60.42%) (See Figure 10). These actions will help 

maximise the value of digital health initiatives and EHRs for the primary and secondary uses of health data 

(Pedrera-Jiménez et al., 2023[66]).   

Figure 10. Common Interoperability Opportunities Identified by Interviewees 

 

Note: Numbers indicate how many stakeholders mentioned each challenge. 
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Source: OECD 2025 Interviews with countries’ representatives and standard organisations 

112. When considering where the opportunities for interoperability lie across the layers of data use and 

exchange, patterns of governance and process improvement opportunities emerge across the cross-

border and national layers, particularly in terms of technical and people improvements. 

Figure 11. Opportunities for Interoperability in Healthcare 

 

Note: While some of these challenges may traverse across all layers of data exchange, the most relevant level was chosen.  represent 

technical opportunities,  represent people opportunities, represent financial opportunities, represent process opportunities 

Source: Developed by the authors based on interviews with country representatives’ experts 

Cross-border level of data exchange 

113. On a cross-border level, interviewees suggested the need for the following actions which 

emphasise strategic alignment: 

• Enhance cross-border collaboration across stakeholders, including governments, SDOs, 

and industry under a common vision. This would involve establishing a long-term, adaptive vision 

for interoperability along with common guiding principles and approaches that look 5-10 years 

ahead.  

• Build compatible legal frameworks for international data sharing and use to support a more 

global summary health record that can follow patients within and across borders, and to enable 

multi-country trusted health data networks for research and innovation.   

• Adopt compatible international interoperability standards, including common data models 

(CDM) for both care purposes (such as the IPS) and for aggregated health data (e.g., OMOP). 

This CDM should be built upon open standards, such as HL7 FHIR, IHE profiles, and openEHR 

with terminologies such as SNOMED CT and LOINC, enabling adaptable, flexible collaboration 

and governance. 

• Strengthen cross-border regulatory and privacy coordination, including fostering 

collaborative and compatible data sharing frameworks, so that data can legally move or be 

accessed more easily across borders. This includes clarifying when data may be used in the ‘public 
interest’ and establishing a compatible understanding of acceptable re-identification risk.  
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• Evaluate use cases that demonstrate the value of a globalised approach to interoperability, 

to provide a starting point from which to advance a more global approach to interoperability, such 

as in rare diseases, supported by compatible mapping between standards. 

National level of data exchange 

114. On a national level, opportunities lie in sustainable policies, practices, and funding for 

interoperability to thrive. 

• Ensure consistent funding for interoperability initiatives, such as operationalising funding for 

the procurement, sustainment and updates to HIS/EHRs, human capacity and skills, digital health 

infrastructure, and standards development and updates.  

• Clarify accountability structures and sustainable business models between stakeholders 

(including the public, providers, industry, and the public sector). This includes defining clear roles 

and responsibilities, with governments and system leaders providing strategic direction and 

guidance for health data standards. Examples include certification aligned with consensus 

standards and specifying compliance requirements in procurement processes. This can be done 

with engagement from all stakeholders, while avoiding monopolisation of standards or imposing 

uniform practices across countries.  

• Implement value-based incentives to support adoption, such as designing legislative or 

reimbursement models which reward the use of systems aligned with national standards. These 

incentives can be developed by governments in collaboration with the private sector. In parallel, 

governments can better leverage their purchasing power by embedding interoperability and 

standards compliance into procurement processes, influencing the adoption of compatible data 

models across systems.  

• Establish national systems for health data exchange based on open standards and open 

platforms. This includes enabling data sharing in line with open standards, community, cooperation, 

and sustainable funding and prioritisation with embedded revision cycles, while considering the 

needs of both primary and secondary uses of health data, such as research, innovation, regulatory 

and health technology assessment decision making.  

• Support interoperable legal and technical frameworks that incorporate individual and 

community protections and adopt a patient-centred design, while acknowledging the social and 

community nature of health data 

Regional level of data exchange 

115. On a regional level, opportunities lie in facilitating action that supports national objectives while 

enabling the flexibility for local nuance. 

• Promote open platform approaches for secure data collaboration. This includes setting 

strategic direction and funding open platforms while building towards this collaborative 

infrastructure. Considerations can be made for supporting federated health data networks to enable 

trusted health data networks.   

• Standardise datasets and vocabularies across systems, for example, by developing a national 

metadata catalogue and national core data standards for interoperability, and through the 

measurement of compliance with those standards.  

• Enhance understanding, communication, and action to achieve the stakeholder “why”. This 

is along the full health data lifecycle to establish a vision that supports adoption.  

• Integrate emerging data sources (e.g. patient generated health data (PGHD), SDoH data) while 

determining how those new sources will be used in the provision of care and/or system analytics.  
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• Involve stakeholders in the governance of health data. This includes the public, providers, 

private sector, and SDOs to optimise the value and use of health data while minimising harms. 

Local level of data exchange 

116. Finally, on a local level, this is where data are physically captured. This work should deliver 

solutions that optimise experience and outcomes to maximise the value of data while minimising data-

related harms.  

• Modernise interoperability infrastructure, for example, updating to the latest health data 

standards for data exchange, utilising cloud storage, and implementing decentralised health data 

exchange and federated health data platforms. 

• Prioritise quality data capture and revise quality assessment mechanisms. For example, by 

establishing common, compatible standards at the point of data creation/collection (point of care), 

doing things the right way the first time, and limiting future data cleaning. This can be supported 

through the introduction of emerging technologies, such as AI scribes.  

• Develop digital health and interoperability education programs. For example, integrating 

digital health education into medical education curricula and offering ongoing leading opportunities 

for professional staff on the value of quality health data and their role in ensuring it.  

• Improve patient communication and engagement in data quality. For example, engaging with 

patient advocacy groups on data quality and enabling patients to be able to review their health 

records to identify any errors or omissions. To build towards a patient-centric health record for 

individuals to better engage with and enable their own healthcare.  

• Identify key people change resources to support project success. For example, by recognising 

that interoperability is a people change initiative and bringing in people of different skillsets, such 

as organisational change management resources into the consensus building and decision-making 

processes.  
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5 Towards an interoperable future 

117. The challenges with interoperability in healthcare persist. This report aimed to answer the 

question: “Is it possible to course-correct towards a more interconnected health data ecosystem, built with 

data sharing across the continuum of health data use and trusted health data networks in mind?”. The 
analysis demonstrated that the answer is ‘yes’; however, significant co-operation is required across all 

health system stakeholders – the public and private sectors, providers, innovators, and the public.  

118. Across interviews with OECD member countries and SDO experts, a shared vision for the future 

of interoperability emerged. This vision builds on today’s foundations and calls for proactive, forward-

looking leadership that moves away from siloed thinking and short-term goals. A vision for interoperability 

involves a holistic, system-wide approach in which patient-centric data models drive care and innovation.  

119. There is an opportunity to reconceptualise data as a long-term asset for the global public good, 

that follows people throughout their lives. This requires careful attention at the point of data collection and 

a supportive environment of people, processes, policy, and technology to ensure that data can flow 

seamlessly across local, regional, national, and cross-border levels for legitimate purposes. 

120.  This shifts the question to how to encourage cooperation and collective action – and what 

actions are most impactful? It recognises that action is necessary across borders, nationally, regionally, 

and locally to achieve this aim for the benefit of individual care, public health, population health, and 

innovation, to bring it all together into a coherent system. 

121. A number of key points have emerged to encourage this cooperation and collective action: 

• Evaluate interoperability as a driver of economic growth and healthier societies.  

• Prioritise the people and governance side of interoperability, clarifying accountability, 

authority, measurement, and compatible strategic direction across the health system.  

• In particular, consider interoperability for health data to be used for individual and public 

interest with protections.  

• Apply rigour to interoperability of health data, to be engineered for today and tomorrow.  

• Invest in workforce to implement and adopt interoperable health practices and HIS.  

• Involve the full health community in the interoperability of health data.  

• Develop incentives for interoperable health data across financial and policy levers.  

• Foster shared investment in digital health infrastructure and health data capture and use.  

122. It is notable that these actions are largely non-technical. This reflects the discussions which were 

had in the creation of this report – that challenges for interoperability are not technical. Rather, achieving 

interoperability is a people and leadership problem. By following the actions identified in this report, 

the value of health data can compound across the continuum of health data use, from the point of care to 

advanced global research in AI, new treatments, and rare disease identification. Ultimately, prioritising 

interoperability signals a move from health data (and systems) being facility-centric, serving the needs of 

individual health providers and institutions, to being patient-centric where data serves the needs of 

people to achieve better health outcomes for everyone, everywhere.  
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