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The rise of generative AI has
driven a shift from passive
language models to
autonomous, goal-oriented
AI agents.
These agents execute complex
multi-step work�ows, integrate with
external systems, and conduct
independent economic transactions
in areas like code deployment,
infrastructure management,
�nancial trading, and supply chain
operations.

Projections for 2026 highlight explosive growth

in non-human identities (NHIs)—including

agents, APIs, and microservices—at around 44%

year-over-year. This pushes machine-to-human

ratios in enterprises toward 144:1,

fundamentally changing risk pro�les. Networks

like Proof already secure over $640 billion in

transactions and are adapting to support AI

agents acting for veri�ed humans.

Traditional Identity and Access Management

(IAM) systems, designed for human users with

static credentials, MFA, and session-based

controls, cannot handle agents that operate at

machine speed, spawn parallel threads, and

require persistent, delegable permissions across

distributed environments. Studies show nearly

80% of organizations lack real-time visibility into

agent behavior, creating major gaps in

auditability, security, and compliance.

A new decentralized identity infrastructure is

emerging, supported by NIST, IETF, W3C, FIDO

Alliance, and others. This framework emphasizes

cryptographic veri�cation, persistent identities,

and links to human principals for trust,

accountability, and scalable deployment in a

hybrid human-machine economy.

Architectural Foundations

Agent identity di�ers markedly from traditional

service accounts or API keys, which tie to speci�c

endpoints but lose continuity and accountability

across platforms. Standards now focus on

durable, cryptographically veri�able identi�ers

and dynamic access controls.
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: O�ers RESTful APIs and

JSON schemas for provisioning, updating,

and revoking identities across systems

(though it does not handle authentication

itself).

SCIM (System for Cross-domain Identity

Management)

  :

Uses a graph-based model of users,

objects, attributes, and policies. It supports

event-driven updates, dynamic delegation,

and least privilege—ideal for context-

changing agent operations.

NGAC (Next Generation Access Control)

 from W3C serve

as core trust anchors. DIDs provide globally

unique, self-sovereign, cryptographically

veri�able identities independent of centralized

providers (DID v1.1 advanced in early 2026).

Agents maintain persistent identity across

boundaries.

Decentralized Identi�ers (DIDs)

The IETF’s Agent Reasoning Protocol (ARP) v2.0

favors  (leveraging HTTPS) to anchor

identities and reduce hallucinations by tying

agents to veri�ed data sources.

did:web

, launched by Identity Digital, acts as a

neutral “birth certi�cate” for agents. It records

unique ID, ownership, transfers, and revocation

using DNS, PKI, and blockchain. It is vendor-

neutral, globally resolvable, veri�able, and

durable across migrations, decoupling

ownership from runtime security.

DNSid

The  provides

an end-to-end framework using ,

principal/credential tokens, and capability-based

authorization. Cryptographic delegation chains

ensure actions trace back to human or

organizational principals (meeting NIST non-

repudiation standards). It supports chained

approvals, context-scoped permissions, and

validation without centralized providers.

IETF Agent Identity Protocol (AIP)

did:aip

Cryptographic Validation: VCs
and ZKPs

Agents must prove identity, capabilities,

compliance, and risk posture across boundaries

while protecting proprietary model details and

human privacy.
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 are cryptographically

signed assertions (like digital passports) issued

by trusted parties. They include provenance,

behavioral scope, training compliance, and

security posture. Veri�cation uses decentralized

PKI, enabling “identity-�rst governance” with

auditable, intervenable actions (e.g., via

providers like Truvera).

Veri�able Credentials (VCs)

 and zkML allow

agents to prove statements (e.g., compliance,

inference validity, model integrity) without

revealing sensitive data. Applications include

Proof of Inference/Training for regulated sectors,

continuous monitoring via techniques like LZJD

for model drift detection, and hybrid

STARK/SNARK pipelines for e�cient on-chain

veri�cation.

Zero-Knowledge Proofs (ZKPs)

Hardware roots of trust (e.g., secure enclaves,

quantum-enhanced methods) and projects like

World ID (ZKP-backed iris scans) or Human.Tech

(2PC AI wallets) link agents to veri�ed humans,

mitigating Sybil attacks while preserving privacy.

Multi-Agent Systems and
Interoperability

Multi-Agent Systems (MAS) dominate, with

specialized agents collaborating via shared

memory and task graphs. Each needs discrete

identities, scoped permissions, and audit trails.

Best practices include hierarchical designs and

explicit policies to limit blast radius.

The IETF’s  framework enables cross-

domain collaboration while preserving

sovereignty. It uses Domain Federation Protocol

(hierarchical/transitive trust, rapid

establishment) and Agent Delegation Protocol

(context-aware, continuous authentication).

CDI-Agent

Formal Resource Governance:
Agent Contracts

Early deployments su�ered runaway costs (e.g.,

$47k bills from unmonitored loops). 

 formalize bounds as tuples covering

inputs/outputs, resource constraints (tokens, API

calls), temporal limits (TTL), and success criteria.

Violations trigger automatic termination.

Agent

Contracts
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“Conservation laws” ensure delegated budgets in

hierarchies do not exceed parent limits, enabling

safe recursive delegation. Frameworks de�ne

autonomy levels (L0–L5) for permission

management. Empirical results show major

reductions in consumption and variance.

Security, Threats, and Zero
Trust

Agentic threats di�er from traditional ones:

indirect prompt injection, identity spoo�ng,

human overload, communication poisoning, and

internal speci�cation gaming. Zero Trust evolves

to continuous behavioral telemetry and runtime

enforcement (e.g., IBM Sovereign Core for

compliance monitoring and sovereign

boundaries).

Dynamic revocation via AIP Revocation Objects,

layered kill switches, pre/post �lters, and

immutable logging are essential, as simple

termination may not recall child agents.

Economic Autonomy

Agents increasingly hold cryptographic wallets

for direct transactions, compute procurement,

and revenue generation (e.g., Truth Terminal,

Spore.fun).  on Ethereum provides a

multi-layer veri�cation standard (ETV, SCV, WAV,

WV) yielding a 0–100 risk score using ZKPs for

privacy. It supports micropayments and post-

quantum security.

ERC-8126

Reputation systems (e.g., via AIP endorsements

tied to persistent DIDs) prevent Sybil attacks and

non-transferable bad reputations.

Legal, Regulatory, and
Governance

The EU AI Act imposes risk-based obligations,

transparency, and oversight on high-risk agents,

with heavy �nes. Combined with the Product

Liability Directive, it enables strict liability for

defects without proving negligence. Identity

infrastructure and audit trails become key

evidentiary tools.

In the US, NIST’s AI Agent Standards Initiative

and Risk Management Framework set

benchmarks for “reasonable care.” Low current

adoption of full security approvals (around 14%)

underscores urgency.
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Conclusion

Open standards (DIDs, AIP, DNSid, SCIM/NGAC),

cryptographic tools (VCs, ZKPs), resource

contracts, and regulatory frameworks are

creating a robust foundation for trustworthy

autonomous agents. This infrastructure anchors

actions to veri�able principals, mitigates risks

like runaway execution or injections, and

enables secure cross-domain economic activity.

Veri�able decentralized identity is now

foundational to the agentic digital economy,

balancing innovation with accountability.

In today’s digital economy,
personal data is both our
most valuable asset and our
greatest liability.

We scatter fragments of ourselves
across countless platforms—
addresses, preferences, health
records, �nancial histories—only to
spend hours updating them
manually, chasing privacy settings,
or su�ering the consequences of
breaches and misuse.

The friction is exhausting. But a profound shift is

underway: the emergence of the 

, where autonomous AI agents act as

intelligent intermediaries, personal data brokers,

and tireless advocates for the individual.

Agentic Data

Web

This builds directly on foundational concepts like

the  envisioned through the XDI

(eXtensible Data Interchange) protocol

developments by the 

. The Dataweb envisions a semantic,

addressable graph of interconnected data that

enables secure, standardized sharing and

synchronization—transforming the internet into

a trusted medium for data portability and

control. AI agents now supercharge this vision,

turning passive data infrastructure into active,

autonomous orchestration.

Dataweb

OASIS XDI Technical

Committee

These agents won’t just assist; they will  the

work�ow of our data lives.

own

From Passive Pro�les to Active
Agents

The Agentic Data Web represents the evolution

beyond today’s static web and app-centric

internet. Instead of us navigating siloed services,

networks of specialized AI agents interact on our

behalf—negotiating, verifying, updating, and

protecting—leveraging semantic data standards

for seamless interoperability. At the center sits

your , a sovereign digital twin

that knows your preferences, holds

cryptographic keys to your data vaults, and

operates under strict rules you de�ne.

Personal AI Agent

https://aibuilder.services/ai-agents-agentic-dataweb/
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This agent doesn’t hoard your raw data. It acts as

a broker: it maintains a uni�ed, privacy-�rst

repository (likely a combination of local

encrypted storage, decentralized identity

systems, XDI-inspired semantic graphs, and

secure cloud elements). When services need

information, your agent doesn’t hand over �les.

It provides —

answers to speci�c queries, temporary access

tokens, or linked semantic data—governed by

your policies and rooted in Dataweb principles

of standardized, meaningful data exchange.

veri�able, minimal disclosures

The Moving Day Revolution

Consider a mundane but emblematic example:

you move to a new home.

Today, this triggers a cascade of drudgery. You

log into dozens of accounts—bank, utilities,

insurance, subscriptions, government services,

employer HR, online retailers—and update your

address. You forget some, leading to missed bills

or junk mail. Privacy worries linger: did that

obscure marketing site really need your new

location?

Tomorrow, you simply tell your Personal AI

Agent: “I’ve moved to [new address]. Update

accordingly.”

The agent then:

 Veri�es the change with multi-factor proof

(perhaps tied to your digital ID or

government records).

 Consults your privacy pro�le: Utility

companies and your bank get the full new

address immediately. Marketing partners

receive only a con�rmation of “valid

address updated” without the details—or a

semantic link granting precisely scoped

access. Old landlords or irrelevant services

get nothing.

 Proactively noti�es and coordinates using

standardized Dataweb protocols: It

schedules utility transfers, updates your

driver’s license via integrated government

APIs (where permitted), forwards relevant

mail instructions, and even negotiates

better rates with new local providers based

on your preferences.

 Logs everything transparently in your

personal audit trail, with explanations in

plain language.

What took days or weeks becomes near-

instantaneous. Scale this across millions of

people, and the e�ciency gains are societal:

reduced administrative overhead, fewer errors,

lower fraud (because changes are

cryptographically attested via semantic links),

and dramatically less spam.
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Broader Transformations
Across Life Domains

This brokerage model extends far beyond

addresses, empowered by the semantic richness

of the Dataweb:

  : Your agent brokers

access to medical records using veri�able,

linked data. When you visit a new

specialist, it shares only relevant history

(e.g., allergies and recent labs) with explicit

consent logs. It can aggregate anonymized

data for research you opt into—potentially

earning you micropayments or priority

access—while blocking unauthorized use.

Health and Wellness

  : Shopping agents

negotiate on your behalf using your

veri�ed spending pro�le without revealing

your full identity. Credit applications

become seamless—your agent provides

proof of income and reliability through

semantic attestations rather than raw

statements. Subscriptions auto-adjust or

cancel based on usage patterns you

approve.

Finance and Commerce

  : Job applications

route through your agent, which tailors

resumes, veri�es credentials via

decentralized semantic attestations, and

shields sensitive details until mutual

interest is established.

Social and Professional

  : Governments and

enterprises interact with standardized

agent interfaces built on Dataweb

foundations. Tax �lings pull veri�ed data

on demand. Data protection laws become

enforceable at machine speed through

policy-enforced semantic graphs.

Regulatory Compliance

https://aibuilder.services/ai-agents-agentic-dataweb/
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The result is . Companies

reduce customer acquisition and support costs.

Individuals reclaim hours every month. Data

�ows become purposeful, standardized, and

interoperable rather than extractive.

mass-scale e�ciency

Privacy, Trust, and the
Broker’s Oath

Critics will rightly ask: Won’t a powerful personal

agent become a single point of failure?

The architecture counters this through Dataweb-

inspired principles:

 Data minimization, zero-knowledge proofs,

and semantic linking where possible.

 User-de�ned rulesets that are auditable

and version-controlled (think “smart

contracts” for personal policy).

 Inter-agent protocols with reputation

systems—your agent only deals with

veri�ed counterparties using standardized

semantic data interchange.

 Portability and redundancy: You can switch

agent providers or run open-source

versions locally, with full data sovereignty.

Trust emerges from transparency, open

standards, and competition. Multiple agent

platforms will vie for users by demonstrating

superior privacy records, uptime, and value

delivered. Regulatory sandboxes and industry

adoption of semantic protocols will accelerate

this.

Economic and Societal Ripples

Personal data brokers, operating on the Agentic

Data Web, �ip the current surveillance economy.

Instead of platforms harvesting data for free,

individuals (via their agents) participate as active

stewards—monetizing insights selectively,

enforcing fair use, and creating vibrant markets

for attention and information, all enabled by

secure, semantic data exchange.

Productivity surges as automation handles the

bureaucratic underbelly of modern life.

Innovation accelerates because developers build

“agent-native” services that assume intelligent,

policy-driven users on a shared Dataweb. Digital

literacy gaps narrow as agents democratize

sophisticated data management.

We move from a world of —where

we are the product—to one of ,

where AI and semantic standards amplify

human agency.

data serfdom

data stewardship
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The Agentic Data Web Horizon

The transition won’t happen overnight. It

requires advances in AI reliability, widespread

adoption of semantic interchange standards like

those pioneered in XDI, decentralized identity,

and cultural shifts toward trusting autonomous

systems. Early adopters—privacy enthusiasts,

technologists, and forward-thinking

organizations—will pave the way, followed by

mainstream integration through everyday

devices and ambient computing.

But the direction is clear. The Agentic Data Web,

powered by personal AI data brokers and built

on the semantic foundations of the Dataweb,

promises a more e�cient, private, interoperable,

and human-centered digital future. Your data

will no longer chase you. Instead, a loyal,

intelligent agent will orchestrate it—securely and

semantically—in service of  goals.your

The question is no longer whether this future

arrives, but how thoughtfully we build it. The

agents—and the Dataweb—are coming. It’s time

to make them ours.
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A generic chatbot can
answer FAQs, but a
transformative government
agent must be able to
perform transactions:
“Renew my license,” “Check
my bene�ts,” “Pay my �ne.”
These actions require knowing who
the user is with a high level of
certainty. Integrating Conversational
AI with Citizen Identity and Access
Management (CIAM) is the linchpin
of the transactional capability.

In an era where citizens expect seamless, 24/7

access to government services much like they do

with private-sector apps, the limitations of

traditional informational chatbots have become

glaring. Simple query-response systems—

capable of explaining eligibility rules or directing

users to forms—fall short when real action is

needed.

True digital government transformation hinges

on  that not only understands

natural language but also securely authenticates

users and executes binding transactions. This

evolution demands a robust fusion of advanced

AI with sophisticated digital identity systems,

often adapted as 

 for the public sector.

conversational AI

Citizen Identity and Access

Management (CIAM)

The Limitations of Basic
Chatbots in Government

Most early government chatbots served as

glori�ed search tools or FAQ navigators. They

handle high-volume, low-complexity interactions

well—answering “What documents do I need for

a passport?” or “When is my court date?”—but

they cannot verify identity su�ciently to access

personal records, process payments, or modify

o�cial statuses.

Without assured identity, these systems risk

fraud, privacy breaches, or simply routing users

back to legacy channels like phone queues or in-

person visits.

Transactional capabilities change everything.

Renewing a driver’s license online via chat,

viewing personalized bene�t summaries, or

paying a tra�c �ne requires 

.

high-assurance

identity veri�cation

This means linking the conversational interface

to veri�ed attributes (name, date of birth,

address, biometrics) tied to government-issued

credentials. CIAM platforms—originally designed

for customer-facing enterprises—provide the

framework: secure onboarding, authentication,

authorization, consent management, and

privacy controls tailored to citizens rather than

commercial customers.
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For a transactional chatbot, the system must

support Step-Up Authentication. A user might

start a chat anonymously (IAL1) to ask about

o�ce hours. If they then ask to “Check my tax

refund,” the system must trigger a step-up

event, requiring them to log in with MFA (AAL2)

before proceeding.

How Conversational AI Meets
CIAM

The integration works through layered

architecture:

1. 

 — Modern

conversational AI, powered by large

language models and retrieval-

augmented generation (RAG), interprets

user requests contextually. Tools like

those built on Amazon Bedrock or

similar platforms maintain conversation

state, handle follow-ups, and route to

transactional endpoints only after

authentication.

Natural Language Understanding and

Intent Detection

2.  — Upon a

transactional intent (“Renew my

license”), the system prompts for

authentication. This could involve single

sign-on via existing digital wallets,

biometric checks (face matching with

liveness detection), or multi-factor

methods. Platforms like California’s

Identity Gateway or federated systems

(e.g., Login.gov integrations) act as

intermediaries, connecting chat

interfaces to trusted identity providers.

Identity Veri�cation Gateways

3. 

 — Once identity is con�rmed

at the required assurance level (e.g.,

high for bene�t changes, medium for

simple inquiries), CIAM enforces role-

based access. The AI then orchestrates

backend actions—updating records,

initiating payments, or issuing digital

credentials—while logging auditable

trails for compliance.

Authorization and Transaction

Execution

https://aibuilder.services/chatbot-id/
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4.  —

Ironically, AI bolsters both sides.

Behavioral analytics detect anomalies

(e.g., unusual login patterns), while AI-

driven fraud detection in CIAM spots

deepfakes or synthetic identities. In

government contexts, this reduces

fraud in bene�ts or licensing, building

public trust.

Security Enhancements via AI

Real-world examples illustrate progress.

Initiatives like Granicus’s Government

Experience Agent (GXA) deliver always-on,

context-aware responses grounded in agency-

approved data, escalating to authenticated

transactions when needed. Deployments in U.S.

states and municipalities show reduced call

volumes, faster service delivery, and higher

citizen satisfaction through CIAM-backed chat

experiences.

Challenges and Risks

This intersection isn’t without hurdles:

   — Citizens

worry about centralized identity silos.

Solutions lean toward decentralized

identity (veri�able credentials) or privacy-

by-design CIAM, where users share only

necessary attributes.

Privacy and Data Minimization

   — Not all citizens

have smartphones or digital literacy. Multi-

channel approaches (voice, text, assisted

modes) and inclusive veri�cation (e.g.,

avoiding over-reliance on biometrics) are

essential.

Equity and Accessibility

   — As AI agents

proliferate, non-human identities (chatbots

themselves) require management.

Deepfakes and agentic AI risks demand

evolving standards for proof of humanity

or high-assurance veri�cation.

Security in an AI Era

   — Governments

must align with laws on data protection,

anti-fraud (KYC/AML analogs), and

emerging rules around AI transparency.

Regulatory Compliance

The Path Forward

By 2026, expect wider adoption of AI-powered

CIAM in government. Trends point to agentic AI

handling complex work�ows, integration with

digital wallets (e.g., European or state-level

initiatives), and hybrid human-AI escalation for

sensitive cases. The result: a “no wrong door”

experience where citizens converse naturally,

authenticate seamlessly, and complete

transactions without friction.
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Ultimately, Chatbot ID represents more than

technology—it’s a reimagining of citizen-

government relations. When conversational AI

and digital identity converge e�ectively,

government services become proactive, secure,

and truly citizen-centric. The future isn’t just

answering questions; it’s empowering veri�ed

action at the speed of conversation.
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