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Abstract This document provides the business and technical 
justification for adopting the W3C Verifiable Credentials 
Data Model (VCDM) as the essential framework for 
educational and professional qualifications within the 
DC4EU project and the European Digital Identity 
ecosystem. The document analyses the operational, 
semantic and regulatory requirements of the education 
and professional qualifications sector, demonstrating that 
W3C-VCDM—combined with the European Learning Model 
(ELM)—is the only credential format capable of meeting 
these needs. It contrasts W3C-VCDM with SD-JWT-VC, 
highlighting critical business limitations of the latter that 
would create fragmentation, non-compliance risks and 
operational overhead. The document further evidences 
global adoption patterns, showing that W3C-VCDM has 
become the de facto international standard, with over 80% 
of global verifiable credential initiatives and more than 50 
national or government-backed programmes worldwide 
utilising this model. This convergence ensures long-term 
interoperability, institutional trust and alignment with 
eIDAS2 requirements, whilst supporting cross-border 
recognition of learning achievements and professional 
qualifications both within Europe and globally.. 
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EXECUTIVE SUMMARY  

Europe’s education and qualification ecosystem operates under strict legal, semantic, and 
quality-assurance requirements. Institutions must issue and verify credentials that are 
legally trustworthy, semantically interoperable, and directly connected to European 
frameworks such as ESCO, EQF, ENQA/EQAR, and the European Learning Model (ELM). 

Over the last five years, Open Badges 3.0 (1EdTech), CTDL (Credential Engine) and LER 
toolkits have aligned on W3C Verifiable Credentials as the primary global credential format 
for education credentials. Removing VCDM from the EUDI profile would break direct 
compatibility with OB 3.0/LER/CTDL ecosystems and jeopardise cross-sector 
interoperability that the EUDI currently preserves by profiling mdoc, SD-JWT VC and VCDM 
side-by-side. 

Within the EUDI Wallet and eIDAS2 ecosystem, two technical formats are recognised for 
verifiable credentials (W3C-VCDM already included in the Implementing Acts): 

a) the W3C Verifiable Credentials Data Model (VCDM) from W3C and 
b) the SD-JWT-VC specification from IETF. 

From a business and governance perspective, only W3C-VCDM can meet the operational 
and regulatory needs of the education and professional qualification sectors. SD-JWT-
VC, while relevant for privacy-preserving identity claims, lacks the semantic depth, lifecycle 
control, and institutional assurance required in this field. 

VCDM is an open W3C standard with active education participation (e.g., 1EdTech’s OB 3.0). 
Universities, registries and edtechs have already invested in VCDM-compatible 
issuance/verification. Removing it would impose migration and compliance costs on 
institutions without demonstrable security/privacy benefits. There is further zero demand 
for transition from W3C VCDM to SD-JWT VC such an approach from the community - it would 
go against the latest global developments. 

Global context and quantitative evidence 

Beyond Europe, international adoption confirms the worldwide relevance of W3C-VCDM. 

According to the Web of Trust Map Report (2025), which analysed 267 projects in 60 
countries and 30 industries, approximately 80 % of all initiatives use W3C Verifiable 
Credentials, and 65 % use W3C Decentralised Identifiers (DIDs). 

More than 50 national or government-backed initiatives — including Bhutan, Singapore, 
Canada, the United States, Australia, and Japan — are already deploying or legislating 
around the same model. 

This convergence establishes W3C-VCDM as the de facto international standard for 
verifiable credentials, ensuring interoperability and long-term sustainability for Europe’s 
education and qualification ecosystems. 



Business value of W3C‑VCDM 

W3C‑VCDM, combined with the European Learning Model (ELM), provides a 
complete, semantically rich, and interoperable foundation for credential issuance 
and verification. It enables: 

• Institutional trust and accreditation linkage through verifiable connections to 
QA agencies and Verifiable Data registries (VDRs). 

• Full lifecycle management (issuance, suspension, revocation, reinstatement, 
expiry) in line with EU and national laws. 

• Semantic interoperability via Linked Data and references to ESCO, EQF, 
ISCED‑F, and QDR. 

• Operational scalability using one ontology across all micro‑credentials and 
qualifications. 

• Recognisable, user‑friendly representation of diplomas through embedded 
visual elements. 

• Compliance with eIDAS2, jAdES signatures. 

Business limitations of SD‑JWT‑VC 

While SD‑JWT‑VC supports selective disclosure, it fails to meet the operational, 
semantic, and legal needs of the education sector. Its design is optimised for 
privacy‑preserving identity claims, not for structured, accreditable learning data. The 
consequences are significant: 

Limitation Business impact 
No Linked Data or RDF support Loss of interoperability with ESCO, 

EQF, QA frameworks; duplication of 
national data models. 

No accreditation linkage Breaks institutional quality‑assurance 
traceability and European recognition. 

Limited suspension mechanism Violates legal requirements for 
temporary suspension; disrupts 
academic and professional processes. 

No usage policies or conditions Credentials cannot be restricted to 
specific legal or administrative 
contexts. 

No visual rendering support Prevents diplomas from being 
displayed or validated visually; 
undermines user trust. 

Issuer identifier limited to URL Incompatible with EUID, DIDs, 
QWAC/QSealC, and verifiable data 
registries under eIDAS2. 



Flat JSON structure Forces Member States to maintain 
multiple schemas, increasing cost and 
fragmentation. 

Strategic alignment and risk perspective 

W3C‑VCDM is fully aligned with European frameworks (ELM, ESCO, EQF, Europass, 
QA). It supports eIDAS2 legal trust, and verifiable data registries. SD‑JWT‑VC lacks 
these capabilities and would increase fragmentation, operational cost, and 
governance complexity. Using SD‑JWT‑VC would create parallel infrastructures 
across Member States, undermine interoperability, and weaken institutional trust in 
cross‑border recognition of learning achievements. 

Executive conclusion 

From a business and policy standpoint, W3C-VCDM is the only sustainable, legally 
compliant, and globally interoperable choice for the education and professional-
qualification domain. 

It embeds semantics, lifecycle management, accreditation linkage, and visual 
representation directly in the credential model. 

SD-JWT-VC, although valuable for privacy-oriented use cases, cannot express 
accreditation, suspension, quality assurance, or Linked Data semantics, and would 
introduce business risk, governance overhead, and fragmentation. 

The international evidence confirms that W3C-VCDM already underpins hundreds 
of projects and more than fifty national frameworks worldwide, guaranteeing 
long-term compatibility between European and global ecosystems. 

Therefore, W3C-VCDM must remain the single authoritative model for 
educational and professional credentials in Europe and beyond, ensuring 
alignment with global adoption trends and maintaining Europe’s leadership in 
trusted digital identity, education, and skills recognition. 
 

 

  



1. INTRODUCTION 

The European ecosystem for education and professional qualifications requires a 
data model that ensures semantic interoperability, institutional traceability, 
compliance with quality assurance frameworks, and legal validity under Regulation 
(EU) 2024/1183 (eIDAS2). Within the EUDI Wallet and HAIP ecosystem, two verifiable 
credential formats are recognised: W3C Verifiable Credentials Data Model (VCDM) 
and SD‑JWT‑VC. While both formats can coexist, only W3C‑VCDM fulfils the legal, 
semantic and operational needs of the education and professional qualification's 
domain. SD‑JWT‑VC, by design, lacks key business and governance features required 
for institutional use. 



2. ELM AS THE EDUCATIONAL/PROFESSIONAL QUALIFICATIONS ONTOLOGY 

The European Learning Model (ELM) is a semantic ontology based on Linked Data 
(RDF), designed to describe all types and levels of education and professional 
qualifications. It relies on standard vocabularies such as ESCO, EQF, NQFs, ISCED‑F 
and QDR. Each concept —LearningAchievement, Qualification, LearningOutcome, 
Accreditation, Organisation— is an RDF class, enabling consistent reasoning across 
Member States. The W3C‑VCDM, through JSON‑LD, is fully aligned with this logic, 
allowing inheritance, nested data, and validation using SHACL. This enables 
automated quality assurance and cross‑border interoperability. 



3. BUSINESS RELEVANCE OF W3C‑VCDM AND CRITICAL LIMITATIONS OF 
SD‑JWT‑VC 

From a business and governance standpoint, the adoption of SD‑JWT‑VC would 
create fragmentation and additional cost. The following limitations have direct 
operational impact on higher education institutions, qualification authorities and 
accreditation bodies. 

Limitation Technical effect Extended business impact 

No RDF or 

Linked Data 

support 

SD-JWT-VC is 

plain JSON, without 

@context, URIs, or 

semantic linking. 

This means the credential cannot refer to 

standard EU frameworks such as ESCO 

(skills and competences) or EQF 

(qualification levels). Each Member State or 

institution would need to maintain its own 

data model and mappings, leading to 

duplicated effort, increased costs, and 

fragmented interoperability. It prevents 

automatic comparison or recognition of 

qualifications across borders — a 

fundamental objective of the European 

Education Area. 

No capability 

to express 

accreditation 

Cannot link a 

credential to an 

accrediting body or 

authorisation body 

record. 

Accreditation is a legal and trust cornerstone 

in education and regulated professions. 

Without it, verifiers cannot confirm whether a 

qualification or issuer is officially recognised. 

This undermines confidence in the credential, 

breaks quality-assurance processes, and 

exposes universities or authorities to legal 

risk if unaccredited credentials circulate in the 

EUDI ecosystem. 

Limited 

suspension 

mechanism 

Only supports 

binary revocation; 

no advanced 

privacy-preserving 

status. 

In education and regulated professions, 

“suspension” is a legally recognised state in 

several Member States — used when a 

degree, licence, or accreditation is 

temporarily on hold (e.g. during an appeal, 

investigation, or administrative sanction). SD-

JWT-VC have limited abilities to express this 

state only in a public manner, where everyone 

can track the status changes. This non-

compliance could breach national regulations, 

prevent lawful administration of 

qualifications, and disrupt processes such as 

appeals, reinstatements, or disciplinary 



reviews. Institutions would need costly 

manual workarounds. 

No use-

limitation 

policies 

Lacks syntax for 

contextual or 

conditional use. 

Many credentials (academic, professional, or 

regulatory) can only be presented in specific 

contexts — such as official employment, 

public tenders, or state examinations. Without 

usage policies embedded in the credential, 

there is no way to restrict or record lawful 

use. This increases the risk of misuse or 

unauthorised disclosure, undermining both 

trust and data protection obligations under 

GDPR and eIDAS2. 

No rendering 

or visual 

representation 

Cannot embed 

images, logos, or 

PDFs of the 

diploma or 

certificate. 

The visual representation of a diploma or 

professional licence is not cosmetic — it 

carries branding, authenticity, and recognition 

value. Employers, citizens, and public 

authorities expect to see a recognisable 

document. Without embedded visuals, 

institutions lose a key communication and 

trust channel, and users face confusion when 

presenting credentials across platforms or 

borders. 

Issuer 

identifier 

limited to URL 

Does not allow DID 

or qualified 

certificate binding. 

eIDAS2 requires issuers to be identified 

through a Qualified Electronic Seal (QSealC) 

or a Decentralised Identifier (DID) listed in 

verifiable data registries. SD-JWT-VC 

restricts issuers to simple URLs, which may 

change or be spoofed. This breaks legal 

traceability, prevents compliance with trust-

service provider frameworks, and weakens 

the overall assurance level expected for 

education and professional credentials. 

Flat validation 

model 

JSON Schema only; 

no inheritance or 

semantic 

constraints. 

Each different type of credential (degree, 

micro-credential, licence) must have its own 

independent schema. This creates high 

maintenance overhead, increases 

implementation costs, and leads to 

inconsistency between Member States. By 

contrast, the W3C-VCDM allows nested 

elements and inheritance so that one shared 

schema covers multiple use cases — reducing 

administrative burden and ensuring 

harmonisation across Europe. 

 



4. LIFECYCLE AND COMPLIANCE REQUIREMENTS 

Under eIDAS2, education credentials must support complete lifecycle management: 
issuance, revocation and suspension, reinstatement, and expiry. W3C‑VCDM allows 
this through flexible 'credentialStatus' objects and multiple StatusList types, while 
SD‑JWT‑VC only implements a static boolean revocation. This limitation undermines 
regulatory compliance and introduces business risk in national and cross‑border 
recognition workflows. 



5. QUALITY ASSURANCE AND ACCREDITATION LINKAGE 

Education in Europe depends on institutional and programme accreditation for trust. 
Only W3C‑VCDM can embed verifiable links to accreditation agencies (ENQA, EQAR) 
and to Trusted Accreditation Organisations (TAOs) in Verifiable Data Registries. 
SD‑JWT‑VC cannot represent these relations, forcing external registries or manual 
verification, increasing operational friction and risk of non‑compliance. 

6. Visual representation and learner experience 

W3C‑VCDM supports visual elements (DisplayParameter, MediaObject) that allow 
the digital credential to carry an authentic rendering of the diploma. This is a critical 
usability and branding feature for educational institutions and professional bodies. 
SD‑JWT‑VC lacks any equivalent, limiting user trust and market adoption. 

  



7. ALIGNMENT WITH EIDAS2 AND HAIP 

The HAIP requires high-assurance capabilities: qualified electronic signatures or 
seals (jAdES/QSealC), issuer identification resolvable through DIDs or qualified 
certificates, the use of Verifiable Data Registries, and complete lifecycle control 
(including suspension and revocation). 
Both W3C-VCDM and SD-JWT-VC can be implemented in HAIP-conformant 
solutions. W3C-VCDM preserves these assurance properties within a semantically 
rich credential model aligned with ELM, while SD-JWT-VC achieves HAIP compliance 
by relying on the surrounding protocol and trust layers (e.g., jAdES/QSealC, 
openid4vci/openid4vp, and external registries for status/accreditation), but the data 
model remains semantically flat. As a result, while SD-JWT-VC can be HAIP-
conformant, it still lacks the built-in semantics and business features required by 
education (linked accreditation, suspension as a first-class state, usage policies, 
visual rendering), leading to higher governance overhead and fragmentation risk for 
institutions and member states. 

 



8. GLOBAL ADOPTION AND COMPATIBILITY BEYOND EUROPE 

The relevance of W3C-VCDM extends well beyond Europe. 

According to the Web of Trust Map Report (2025), which analysed 267 decentralised-
identity projects across more than 60 countries and 30 industry sectors, W3C 
Verifiable Credentials (VCs) are already the dominant global data model for 
verifiable attestations. 

8.1 Quantitative overview 

• 267 projects mapped globally. 
• 205 projects (≈ 80 %) explicitly reference the W3C Verifiable Credentials 

Data Model (VCDM). 
• 172 projects (≈ 65 %) use W3C Decentralised Identifiers (DIDs). 
• 25 + projects rely on OpenID4VCI / OpenID4VP for issuance and 

presentation. 

This evidences a global consensus around the W3C stack as the foundation for 
interoperable, privacy-preserving, and cross-domain credentials. 

8.2 Adoption by region 

Region Adoption highlights Key examples 

North 

America 

Broad adoption in both public and private 

sectors, with 40 + projects in the United 

States and strong governmental engagement 

in Canada. 

Workday Credentials, 

Learning Economy 

Foundation, Velocity 

Network Foundation. 

Asia Rapid national-level integration; Bhutan 

enacted the first law mandating DID + VC for 

identity; Singapore OpenCerts and South 

Korea KISA are major implementers. 

Bhutan NDI, OpenCerts, 

national university pilots. 

Latin 

America 

Early-stage but growing; pilots in Argentina, 

Mexico, Colombia, Peru, Aruba under 

LACChain / IDB. 

Regional development 

programmes. 

Africa Fewer than ten projects; focus on 

humanitarian and financial inclusion. 

Kenya, Mauritania, South 

Africa. 

Oceania Innovative public-sector pilots in Australia 

and New Zealand integrating VCs into 

digital-identity wallets. 

Service NSW Wallet, 

Āhau, Connect ID, Palau 

Digital ID. 

UAE UAE governments are piloting and adopting 

the W3C VCDM standard for ALL non-

identification government and private-sector 

credentials. 

Education, Finance, Trade 

documents, Real estate, 

Healthcare 

 



8.3 Adoption by business domain 

Domain Application of W3C-VCDM Representative projects 

Education and 

learning 

Digital diplomas, micro-

credentials, learner records, and 

cross-border recognition. 

OpenCerts (Singapore), 

Learning Credential 

Network (Canada), 

OpenBadges/1EdTech, 

LER. 

Professional 

qualifications and 

labour mobility 

Portable licences and skill 

attestations enabling employment 

verification and recognition of 

regulated professions. 

Velocity Network 

Foundation (US), Findy 

Network (Finland). 

Health Health passes, vaccination and 

test certificates. 

Global health pilots. 

Digital identity 

and eGovernment 

Foundational and organisational 

identity, travel credentials, and 

qualified signatures. 

UAE, Singapore, USA 

driver’s license QR code 

cards, EBSI, EUDI Wallet 

pilots, Bhutan NDI. 

Finance and 

compliance 

KYC / KYB, regulated 

onboarding, payments. 

Multiple consortia in 

Europe & North America. 

Education, professional qualifications, and worker mobility together represent 
roughly one-third of all global W3C-VC use cases. 

 

8.4 Policy interpretation 

The global evidence demonstrates that W3C-VCDM is the de facto international 
standard for verifiable credentials. 

Europe’s leadership through eIDAS 2.0, EBSI, and the EUDI Wallet pilots aligns 
perfectly with this worldwide trend. 

Countries such as Bhutan, Singapore, the United States, Canada, Japan, and 
Australia are deploying or legislating around the same model, confirming its global 
compatibility and sustainability. 

This convergence around W3C VC + DID + OpenID4VC ensures: 

• seamless cross-border interoperability for citizens and institutions, 
• lower integration costs for Member States and partner countries, and 
• a solid foundation for mutual recognition of education and professional 

qualifications. 



8.5 Governmental adoption by country 

Government involvement is a critical indicator of long-term sustainability. 

Over 50 national or government-backed initiatives worldwide are now adopting 
or testing W3C-VCDM. 

Region / Country Governmental actors Description 

Germany BMWK, BMBF, 

SPRIND, 

Bundesdruckerei 

Funding and pilots using W3C-VC in 

national trust infrastructures (IDunion, 

Gaia-X). 

Finland Findy Network (Kela, 

Ministry of Finance, 

universities) 

National network using W3C-VC for 

education, employment and health. 

Canada DIACC, Government of 

British Columbia 

National trust framework and 

operational wallet adopting W3C-VC + 

DID. 

United States DHS, NIST Federal pilots and public–private 

initiatives (Workday, Velocity 

Network, Learning Economy 

Foundation). 

Bhutan Government of Bhutan 

– NDI Act (2023) 

First law worldwide mandating DID + 

W3C-VC for government credentials. 

Singapore Ministry of Education / 

GovTech – OpenCerts 

Operational national platform issuing 

educational credentials under W3C-

VCDM. 

South Korea KISA / Ministry of 

Science and ICT 

National pilots for identity and 

professional-qualification VCs. 

Japan Digital Agency Japan Public university pilots for student and 

qualification credentials. 

Australia Service NSW Wallet / 

Connect ID 

Government-backed wallets using 

W3C-VC + DID. 

New Zealand Āhau / GovTech NZ Public-sector programme issuing 

community and academic VCs. 

Latin America IDB / LACChain / 

National Governments 

Government-endorsed pilots for 

education and inclusion in Argentina, 

Mexico, Colombia, Peru, Aruba. 

Africa Kenya, Mauritania, 

South Africa 

Early eGovernment and humanitarian 

pilots exploring W3C-VC. 

 

8.6 Strategic conclusion 

The widespread governmental uptake confirms that W3C-VCDM has reached a 
stage of global policy legitimacy. 



While Europe remains the only region where its use is mandated by regulation 
(eIDAS 2.0), multiple governments worldwide have already adopted or legislated 
around the same principles. 

This alignment ensures that European credentials for education and professional 
qualifications will be natively interoperable with systems outside the EU, 
supporting mobility, employability and mutual recognition in a trustworthy and 
legally sound way. 

  



9. CONCLUSION 

For the education and professional qualification sectors, W3C-VCDM is not merely 
a technical preference but a strategic and operational necessity. 

It provides the only data model that ensures semantic integrity, legal compliance, 
and institutional accountability across all Member States, while remaining directly 
aligned with the European Learning Model (ELM) and the European Digital 
Identity Framework. 

From a business and governance perspective: 

• Institutional trust and quality assurance depend on verifiable links to 
accreditation agencies and recognised authorities — capabilities that exist 
only in W3C-VCDM. 

• Regulatory compliance under eIDAS2 requires lifecycle management 
(suspension, revocation, reinstatement) and legally binding digital signatures 
(jAdES). SD-JWT-VC cannot meet these obligations without costly and non-
standard extensions. 

• Cross-border interoperability reduces administrative overhead and 
promotes automatic recognition of qualifications, supporting the Single 
Market for Education and the European Education Area. 

• Operational efficiency is achieved through a single extensible ontology 
covering all types of credentials, avoiding duplication and local schema 
divergence. 

• Long-term sustainability is guaranteed through open standards, shared 
governance, and compatibility with verifiable data registries and frameworks 
like ESCO and EQF. 

By contrast, adopting SD-JWT-VC for education would create: 

• fragmented data models per country or institution, 
• inconsistent lifecycle management, 
• non-compliance with quality-assurance and accreditation frameworks, 
• and substantial cost in maintaining multiple incompatible implementations. 

Such fragmentation would erode confidence in European qualifications and 
undermine the strategic objectives of eIDAS2, EUDI Wallet, and the European 
Education Area. 

It is important to underline that the final composition of the forthcoming eIDAS2 
Implementing Acts will determine whether the education and professional 
qualification sectors can operate within the qualified trust services framework. If 
these Acts fail to accommodate sector-specific requirements — such as semantic 



interoperability, accreditation linkage, suspension, and quality-assurance 
mechanisms — the market will inevitably adapt by issuing and verifying credentials 
outside the qualified service perimeter. 
While this remains legally possible under eIDAS2, it would represent a missed 
opportunity: Europe would lose a coherent, high-assurance trust environment for 
one of its most strategic domains — education and skills. Ensuring that the 
Implementing Acts reflect these sectoral needs is therefore essential to preserve 
consistency, interoperability, and long-term trust across the European Digital 
Identity ecosystem. 

Therefore, W3C-VCDM, together with W3C-VC and the European Learning Model, must remain 
the single authoritative framework for the issuance and verification of educational and 
professional credentials in Europe. 

It is the only approach that delivers legal trust, semantic interoperability, operational 
efficiency, and business sustainability within a unified European digital-identity ecosystem. 
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