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Let's Encrypt Made TLS Free. The Certificate Model Is Still the Same.
by Nick Clark | Published March 28, 2026 | PDF

Let's Encrypt transformed web security by providing free, automated TLS certificates through the ACME protocol, removing cost and complexity as
barriers to HTTPS adoption. The impact is enormous: hundreds of millions of certificates issued, HTTPS adoption rising from minority to majority. But
Let's Encrypt issues the same structural artifact as any other CA: a certificate binding a domain name to a public key, signed by a chain of trust, with a
fixed lifetime. Making certificates free did not change what certificates are. The structural gap is between ubiquitous certificate issuance and an identity
model that does not require certificates.

Let's Encrypt's contribution to web security through free, automated certificate issuance is one of the most impactful infrastructure projects in recent
history. The gap described here is about the certificate model, not about Let's Encrypt's mission.

Automation solved issuance, not the model
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ACME automated the certificate lifecycle: domain validation, certificate issuance, installation, and renewal all happen without manual intervention. This
eliminated the operational burden that kept many sites on HTTP. But automation made the certificate model easier to use. It did not change the model.

Automated certificates still depend on stored private keys on the server. They still have fixed lifetimes requiring renewal. They still depend on the CA's
signing key and the browser's trust store. The operations are automated. The structural dependencies are identical.

Free certificates normalize the credential model
By making certificates free and automated, Let's Encrypt removed the economic incentive to question the certificate model. When certificates were
expensive and manual, there was motivation to explore alternatives. With free automation, the certificate model became the assumed infrastructure. The
structural properties of certificates, stored keys, hierarchical trust, fixed lifetimes, became invisible because the operational friction disappeared.

What keyless identity addresses
Keyless identity would provide web server identity without certificates, CAs, or stored key material. A server would prove its identity through
accumulated behavioral continuity. Browsers would validate identity through trust slope verification rather than certificate chain validation. No CA
infrastructure, no certificate lifecycle, no stored private keys.

Let's Encrypt demonstrated that the web benefits from ubiquitous identity verification. Keyless identity would extend that principle by making identity
intrinsic to the server rather than dependent on certificates issued by an external authority.

Keyless Identity All 21 steps →

Identity from accumulated continuity. Post-quantum by construction.
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Subject to one or more pending U.S. and international patent applications, see Patents for the current list and status. No license, express or implied, is
granted. Any use requires a separate written agreement—see Licensing. Patent applications referenced on this site are pending. Claim scope, if any, is
subject to examination and may issue in altered form or not at all. See Legal for terms and conditions.

Adaptive Query™ is a trademark of Nicholas Clark. U.S. federal registration is pending. federal registration. AQ™, AQ Inside™, Adaptive Index™,
Adaptive Network™, Semantic Agent™, @AQ™, AQID™, and Adaptive Coin™ are used as trademarks in connection with the Adaptive Query platform
and brand. Other names may be trademarks of their respective owners.

Platform operated by Adaptive Query LLC, which provides patent and trademark licensing services. Copyright © 2025-2026 Nicholas Clark. All rights
reserved.

Last updated: 2026-03-03

http://localhost:4173/keyless-identity
http://localhost:4173/inventive-steps
http://localhost:4173/patents/19-388580
http://localhost:4173/articles/stateless-device-pseudonymity-and-secure-messaging-in-cognition-native-systems
http://localhost:4173/articles/stateless-device-pseudonymity-and-secure-messaging-in-cognition-native-systems
http://localhost:4173/articles/continuity-based-biological-identity-using-trust-slope-validation
http://localhost:4173/articles/continuity-based-biological-identity-using-trust-slope-validation
http://localhost:4173/articles/keyless-identity/trust-slope-identity
http://localhost:4173/articles/keyless-identity/trust-slope-identity
http://localhost:4173/articles/keyless-identity/trust-slope-identity
http://localhost:4173/articles/keyless-identity/dual-source-derivation
http://localhost:4173/articles/keyless-identity/dual-source-derivation
http://localhost:4173/articles/keyless-identity/stateless-encryption
http://localhost:4173/articles/keyless-identity/stateless-encryption
http://localhost:4173/articles/keyless-identity/stateless-encryption
http://localhost:4173/articles/keyless-identity/two-stage-auth
http://localhost:4173/articles/keyless-identity/two-stage-auth
http://localhost:4173/articles/keyless-identity/slope-entanglement
http://localhost:4173/articles/keyless-identity/slope-entanglement
http://localhost:4173/articles/keyless-identity/mutation-lineage-log
http://localhost:4173/articles/keyless-identity/mutation-lineage-log
http://localhost:4173/articles/keyless-identity/mutation-lineage-log
http://localhost:4173/articles/keyless-identity/cross-substrate-validation
http://localhost:4173/articles/keyless-identity/cross-substrate-validation
http://localhost:4173/articles/keyless-identity/quorum-recovery
http://localhost:4173/articles/keyless-identity/quorum-recovery
http://localhost:4173/articles/keyless-identity/quorum-recovery
http://localhost:4173/articles/keyless-identity/anchor-rotation
http://localhost:4173/articles/keyless-identity/anchor-rotation
http://localhost:4173/articles/keyless-identity/biometric-reseeding
http://localhost:4173/articles/keyless-identity/biometric-reseeding
http://localhost:4173/articles/keyless-identity/biometric-reseeding
http://localhost:4173/articles/keyless-identity/delayed-validation
http://localhost:4173/articles/keyless-identity/delayed-validation
http://localhost:4173/articles/keyless-identity/sparse-checkpoints
http://localhost:4173/articles/keyless-identity/sparse-checkpoints
http://localhost:4173/articles/keyless-identity/sparse-checkpoints
http://localhost:4173/articles/keyless-identity/predictive-drift
http://localhost:4173/articles/keyless-identity/predictive-drift
http://localhost:4173/articles/keyless-identity/pki-fallback
http://localhost:4173/articles/keyless-identity/pki-fallback
http://localhost:4173/articles/keyless-identity/post-quantum
http://localhost:4173/articles/keyless-identity/post-quantum
http://localhost:4173/articles/keyless-identity/post-quantum
http://localhost:4173/articles/keyless-identity/trust-slope-entanglement
http://localhost:4173/articles/keyless-identity/trust-slope-entanglement
http://localhost:4173/articles/keyless-identity/post-quantum-migration
http://localhost:4173/articles/keyless-identity/post-quantum-migration
http://localhost:4173/articles/keyless-identity/iot-authentication
http://localhost:4173/articles/keyless-identity/iot-authentication
http://localhost:4173/articles/keyless-identity/iot-authentication
http://localhost:4173/articles/keyless-identity/financial-identity-verification
http://localhost:4173/articles/keyless-identity/financial-identity-verification
http://localhost:4173/articles/keyless-identity/healthcare-patient-continuity
http://localhost:4173/articles/keyless-identity/healthcare-patient-continuity
http://localhost:4173/articles/keyless-identity/supply-chain-authentication
http://localhost:4173/articles/keyless-identity/supply-chain-authentication
http://localhost:4173/articles/keyless-identity/supply-chain-authentication
http://localhost:4173/articles/keyless-identity/smart-building-access
http://localhost:4173/articles/keyless-identity/smart-building-access
http://localhost:4173/articles/keyless-identity/vehicle-operator-identity
http://localhost:4173/articles/keyless-identity/vehicle-operator-identity
http://localhost:4173/articles/keyless-identity/refugee-identity
http://localhost:4173/articles/keyless-identity/refugee-identity
http://localhost:4173/articles/keyless-identity/refugee-identity
http://localhost:4173/articles/keyless-identity/okta
http://localhost:4173/articles/keyless-identity/okta
http://localhost:4173/articles/keyless-identity/auth0
http://localhost:4173/articles/keyless-identity/auth0
http://localhost:4173/articles/keyless-identity/auth0
http://localhost:4173/articles/keyless-identity/yubico
http://localhost:4173/articles/keyless-identity/yubico
http://localhost:4173/articles/keyless-identity/clear
http://localhost:4173/articles/keyless-identity/clear
http://localhost:4173/articles/keyless-identity/clear
http://localhost:4173/articles/keyless-identity/worldcoin
http://localhost:4173/articles/keyless-identity/worldcoin
http://localhost:4173/articles/keyless-identity/jumio
http://localhost:4173/articles/keyless-identity/jumio
http://localhost:4173/articles/keyless-identity/jumio
http://localhost:4173/articles/keyless-identity/microsoft-entra
http://localhost:4173/articles/keyless-identity/microsoft-entra
http://localhost:4173/articles/keyless-identity/microsoft-entra
http://localhost:4173/articles/keyless-identity/ping-identity
http://localhost:4173/articles/keyless-identity/ping-identity
http://localhost:4173/articles/keyless-identity/onelogin
http://localhost:4173/articles/keyless-identity/onelogin
http://localhost:4173/articles/keyless-identity/onelogin
http://localhost:4173/articles/keyless-identity/duo-security
http://localhost:4173/articles/keyless-identity/duo-security
http://localhost:4173/articles/keyless-identity/thales-hsm
http://localhost:4173/articles/keyless-identity/thales-hsm
http://localhost:4173/articles/keyless-identity/thales-hsm
http://localhost:4173/articles/keyless-identity/entrust
http://localhost:4173/articles/keyless-identity/entrust
http://localhost:4173/articles/keyless-identity/digicert
http://localhost:4173/articles/keyless-identity/digicert
http://localhost:4173/articles/keyless-identity/digicert
http://localhost:4173/articles/keyless-identity/lets-encrypt
http://localhost:4173/articles/keyless-identity/lets-encrypt
http://localhost:4173/keyless-identity
http://localhost:4173/patents
http://localhost:4173/licensing
http://localhost:4173/legal


Inventive Steps
Licensing
Patents
Articles
Legal
Opportunities
Sitemap

http://localhost:4173/
http://localhost:4173/
http://localhost:4173/inventive-steps
http://localhost:4173/licensing
http://localhost:4173/patents
http://localhost:4173/articles
http://localhost:4173/legal
http://localhost:4173/opportunities
http://localhost:4173/sitemap.xml


nick@qu3ry.net
72 28 14 36 01

mailto:nick@qu3ry.net?subject=AQ
mailto:nick@qu3ry.net?subject=AQ


Invented by Nick Clark | Founding Investors: Devin Wilkie

http://localhost:4173/nick-clark
http://localhost:4173/nick-clark
http://localhost:4173/nick-clark

