Decentralized Identity Solutions: How DIDs Work and
Why They Matter
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Decentralized identity, commonly abbreviated as DID, refers to a framework for
digital identity management that removes reliance on centralized authorities such as
governments, corporations, or cloud service providers. Instead of storing identity
credentials in a single database controlled by one organization, DIDs allow individuals to
own and control their identity data through cryptographic keys and distributed ledger
technology.

What a DID Actually Is

A DID is a unique identifier formatted as a URI, such as
"did:example:123456789abcdefghi." It resolves to a DID document — a JSON-LD file
that contains public keys, authentication protocols, and service endpoints. This document
is stored on a verifiable data registry, which can be a blockchain like Ethereum or
Hyperledger Indy, or other decentralized storage systems. The controller of the DID holds
the private keys and can update or revoke the document without asking permission from

any third party.
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The World Wide Web Consortium (W3C) published the DID Core specification as

an official standard in July 2022, providing a common technical foundation for

interoperability across different DID methods. Over 100 DID methods have been
registered, including did:web, did:ion (built on Bitcoin), and did:key for lightweight,

ephemeral use cases.

Verifiable Credentials and Practical Use
DIDs gain practical utility when combined with Verifiable Credentials (VCs),

another W3C standard. A VC is a tamper-evident digital certificate — for example, a
university degree or a government-issued ID — signed by an issuer's DID. The holder
stores these credentials in a digital wallet and presents them to verifiers without exposing
unnecessary data.

Selective disclosure is a significant advantage here. Using cryptographic techniques
like zero-knowledge proofs, a person can prove they are over 18 without revealing their
birth date, or prove employment without disclosing salary. This property addresses a core
problem with current identity systems, which routinely collect far more data than the
transaction requires.

Real deployments already exist. The European Union's eIDAS 2.0 regulation
mandates a digital identity wallet for all EU citizens by 2026, built on principles
compatible with DIDs and VCs. Microsoft's Entra Verified ID, launched in 2022, uses the
ION DID method to issue and verify credentials in enterprise settings. The Canadian

province of British Columbia runs an open-source VC-based system for business identity.

Challenges Remaining
Despite technical maturity, adoption faces several obstacles. Key recovery is a

persistent problem — if a user loses their private keys, they lose access to their identity
with no password-reset option. Governance of DID registries introduces its own
centralization risks; a blockchain controlled by a small validator set is not meaningfully
decentralized.

Interoperability between DID methods remains incomplete. An identity created
with did:ion cannot be directly resolved by a resolver that only supports did:web. Wallet
fragmentation means users may need multiple apps to handle credentials from different

issuers.
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Regulatory uncertainty also slows enterprise adoption. Data stored on immutable

ledgers conflicts with GDPR's right to erasure, requiring careful architectural choices

about what actually goes on-chain versus off-chain.
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