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The Trust Stack: The Missing
Layer of the Agentic Economy

How nine interlocking layers — two of them Blackspire's — let Al
agents and programmable money act on physical reality, not on
reports aboutit.

Know Reality. Act With Certainty.

Reality-Grounded Intelligence — intelligence built on what is
physically true, not on what history suggests is probably true.

The Convergence, and the Piece Missing From It

Circle CEO Jeremy Allaire's 2026 treatise The Agentic Economy makes a case thatis
quickly becoming consensus: as firms decompose into orchestrated networks of
specialized Al agents, those agents need an economic identity — a wallet, a verifiable
credential, a chain that traces every action back to an accountable real-world entity —
and they need a monetary substrate that lets them transact at machine speed, in
enormous volume and tiny increments, without taking onriskin the act of transacting
itself. His argument is that this pushes coordination onchain, because only a
cryptographically rooted system makes that trust portable across firms, marketplaces,
and borders.

That argument answers a critical question: who is accountable foran agent's action. It
does not answer a second, equally critical question: whether the thing that action was
based on actually happened. An agent'sidentity can be perfectly verified, its wallet
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perfectly funded, its contract perfectly executed in code — and the delivery it just paid
for can stillbe a sensor spoof, the milestone it just confirmed can still be a self-report
from the party being paid, the location it just certified can stillbe a GPS ping with
nothing behind it. Identity answers who. It does not answerwhat isreal.

Thisis the gap this paperis about. Two of the three ingredients of an autonomous
economy — reasoning intelligence and programmable settlement — are converging
fast, largely along the lines Allaire describes. The third ingredient, independent
verification that a physical-world event actually occurred, has no equivalent champion,
no equivalentinfrastructure, and no equivalent urgency in most builders' roadmaps. It
is, structurally, the layer everything else quietly assumes exists.

Why This Has to Be a Stack, Not a Feature List

Itis tempting to read a nine-layer architecture as nine optional components, pick the
ones that matterto a given use case, and skip the rest. That readingis wrong, anditis
worth being explicit about why: eachlayerin this stackis necessary and none is
sufficient. Remove any one, and the layers above it stop being infrastructure and
become assumptions.

Without a sensing and communications backbone, there is nothing to observe.
Without a connectivity and identity layer, observations have no accountable source.
Without anintent layer, there is no authorized action to verify in the first place —
verification without authorizationis just surveillance. Without a governance layer, a
verified event can stilltrigger an action thatisillegal, unethical, or contractually void.
Without banking, treasury, settlement, and ledger layers, a verified and governed event
has nowhere to go — the truthis established and nothing happens as aresult of it.

www.blackspire.group Reality-Grounded Intelligence



FIG. 01 — THE NINE LAYERS, AND WHAT EACH ONE CONTRIBUTES

09 Distributed Trust Ledger records
08 Digital Settlement pays
07 Banking & Treasury holds value
06 Blackspire MAGES governs
05 Blackspire Proof of Reality proves
04 Proof of Intent authorizes
03 Global Connectivity & Digital Identity attributes
02 Space-Based Communications connects
01 Space Infrastructure & Launch observes

The layer this paper centers on — physical verification — sits in the middle of that chain
forareason. Itis the hinge the rest of the stack turns on: the point where an authorized
intent either becomes a confirmed physical fact ordoesn't. Everything below it is
plumbing that gets an event observed. Everything above itis plumbing that gets a
verified event acted on and paid for. Take it out, and the stack still technically runs — it
justruns ontrustinstead of proof, whichis the exact failure mode the agentic economy
cannot afford at the volumes and speedsiitis being built for.
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The Nine Layers

LAYER 01

Space Infrastructure & Launch

The sensing and communications backbone this entire stack depends on has to
physically exist before anything else can happen, and building it from scratchis a
decade-long undertaking most organizations cannot absorb. A vertically integrated
space infrastructure partner — alaunch provider such as SpaceX and Rocket Lab,
combined with an established low-Earth-orbit communications constellation —
compresses that timeline from a decade to a deployment cycle, providing the launch
capacity, spacecraft manufacturing, and satellite operations the rest of the stack
rideson.

This layer's outputis coverage: an orbital vantage point that can observe and relay from
anywhere on Earth, independent of what terrestrial infrastructure does or doesn't exist
beneathit. Everything from Layer 2 onward assumes this coverage is already there.

LAYER 02

Space-Based Communications

Coverage aloneis notresilience. A single communications path — even an orbital one —
is a single point of failure, and physical verification cannot go dark the moment one link
degrades. This layeris a multipath fabric that dynamically traverses satellite, cellular,
terrestrial, RF, and mesh-network pathways rather than depending on any one of them,
using providers such as Iridium and mesh technologies such as PumaMesh to keep the
network connectedin degraded, contested, or simply remote environments.

Thisiswhere Blackspire's own defense pedigree matters directly: verifying a physical
eventin acontested environmentis not a hypothetical requirement for this
architecture, itis the environment this technology was built and hardened in for two
decades before it was ever pointed at a commercial supply chain.
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LAYER 03

Global Connectivity & Digital Identity

Building a purpose-built sensor network from nothing would take years the agentic
economy does not have. Major telecommunications providers — carriers across
markets including ATT, T-mobile, Vodafone — already extend connectivity through
hundreds of millions of smartphones, connected vehicles, industrial sensors, and
wearables. This layer turns that installed base into a distributed sensing fabric on day
one, anditdoes something else Allaire's treatise getsright about agent identity:
subscriberidentity binds a device to areal, accountable entity, the same way his
accountability chain binds an agent to a wallet and a verified creator.

The parallelis notincidental. Just as an agent's autonomy depends onit being
accountable rather than anonymous, a sensor's evidentiary value depends onit being
attributable ratherthan anonymous. This layer supplies that attribution at global scale,
immediately, through infrastructure that already exists.

LAYER 04

Proof of Intent

Before any of this matters, someone or something has to actually authorize the action
being verified. This layeris where people, organizations, Alagents, or machines digitally
approve whatis allowed to happen, producing a cryptographically verifiable record of
authorization, accountability, and machine-readable business rules — the equivalent of
a signed contract, but structured for a network of autonomous counterparties rather
than a courtroom. Platforms purpose-built for this function, such as ReLeaf Financial's
Proof of Intent patent, address exactly this problem: establishing, in a form machines
can acton,whatwas agreed to before anythingis confirmed to have happened.

Itisworth being precise about what this layeris not. An authorization record proves that
permission existed. It does not prove the authorized event occurred. Conflating the
two is the single most common failure mode in agentic-economy infrastructure being
built today, anditis the exact seam this paper's next layer exists to close.
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LAYER 05 THE KEYSTONE

Blackspire Proof of Reality — the Keystone

Thisis the layer the other eight depend on to mean anything, anditis where
Blackspire sits. Once intentis established, Blackspire independently verifies that
the authorized event actually occurred, at a specific place and time, using
multiple independent sources of physics-based evidence rather thanrelying on
any single sensor's self-report — satellite observations, terrestrial sensors,
mobile devices, and environmental intelligence, fused into a unique fingerprint
forthat location and moment. No single spoofed device, faked GPS ping, or self-
interested self-report can fabricate that corroboration, because the
corroborationis the point: it does not trust one source, it cross-validates several
that would all have to be compromised simultaneously to produce a false result.

MECHANISM 01 MECHANISM 02

DANT clock alignment Spacetime hashing
Nanosecond-precise trusted time across Hashes and shards a trusted location-in-
commodity devices, with no central clock time so verification parallelizes globally
authority. instead of serializing.

Two mechanisms make this possible at the speed and scale an agentic economy
requires. DANT clock alignment establishes nanosecond-precise trusted time
across commodity devices that have no reason to trust each other and no central
clock authority coordinating them — the first layer of trust everything else in this
systemis built on. Spacetime hashing takes a trusted location-in-time and
hashes and shards it, letting the network parallelize globally instead of serializing
every verification through one chain or one authority — the difference between a
verification layer that can handle a handful of transactions and one that can
handle the volumes the agentic economy is actually going to generate. Both are
granted patents, part of a six-patent portfolio with 553+ citations from IBM,
Oracle, and Microsoft, etc., and both are the direct evolution of physics-based Al
work built and fielded over 20 years inside classified U.S. defense and
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intelligence environments — infrastructure that had to work where operational
failure was never an acceptable outcome, applied now to acommercial problem
forthe first time.

LAYER 06

Blackspire Machine-Assisted Governance & Ethics (MAGES)

Averified eventis not automatically a permissible one. Once Blackspire confirms
that an authorized event physically occurred, MAGES evaluates the requested
action against applicable laws, regulations, policies, contracts, and ethical
frameworks before allowing it to proceed — machine-enforceable governance
that makes autonomous decision-making auditable rather than a black box. This
is the layerthat answers a question regulators are increasingly going to ask of
every autonomous system, on their own terms: not just what did the machine do,
but was it allowed to.

As frameworks like the EU Al Act push toward explainable, auditable,
reproducible decision chains for high-risk automated systems, this layeris what
lets an operator answer that requirement structurally, at the point of decision,
rather thanretrofitting an audit trail after something has already gone wrong.

LAYER 07

Banking & Treasury

Verified, governed events stillneed somewhere for value to actually sit while all of this
happens. Aregulated financial institution — a banking partner such as JP Morgan,
Deutsche Bank, HSBC — provides custody, treasury management, compliance, and
liquidity management, bridging traditional finance and the digital economy so
organizations can securely hold and move capital while integrating with programmable
payment networks. Thisis the layer that keeps everything above it inside a regulatory
perimeterrather than off to the side of one.
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LAYER 08

Digital Settlement

Thisis where Allaire's own framing becomes directly relevant, because itis precisely the
layer his treatise and Circle's own public positioning are built around: intelligence
increasingly reasons, and blockchainincreasingly settles. Circle's own thesisis that Al is
becoming the operating system forintelligence and blockchain the operating system
forthe economy — and Blackspire's argument builds on exactly that convergence
rather than competing with it. Neither Al nor a settlement rail, onits own, answers
whether the physical-world event behind a given transaction actually happened. That is
what layers 1through 6 of this stack exist to establish before this layer ever executes.

Only afterintent, physical reality, and governance have each beenindependently
verified can programmable digital money — through settlement infrastructure such as
Circle'sUSDC or Ripple — automatically execute payments, insurance claims, supply
chain settlements, licensing fees, and machine-to-machine commerce without
manual intervention. Money moves last in this stack, deliberately, because itis the layer
with the least tolerance for being wrong.

LAYER 09

Distributed Trust Ledger

Every authorization, verification, governance decision, and settlement eventin this
chainis permanently recorded on a tamper-resistant distributed ledger —
infrastructure such as Ethereum, Cardano, or Ripple's ownledger — giving
governments, enterprises, financial institutions, and autonomous systems an
immutable, auditable record they can trust without relying on a single central authority.
Thisis the layer that turns everything the first eight layers did into something a regulator,
aninsurer, or a counterparty caninspect years later and still trust.
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A Day inthe Life of the Trust Stack

Abstractions are easier to trust when they are shown working. Consider an autonomous

freight corridor running a delivery from aninland distribution hub to a coastal port, a

route that passes through a stretch of mountainous terrain with no reliable terrestrial

connectivity forroughly forty minutes of the drive.

FIG. 02 — ONE DELIVERY,

DISPATCH TO SETTLEMENT

L4 L3 L1 - L2 L5

Intent contracted at Attributable sensors Multipath link Arrival

the yard ontheload through the pass corroborated, not
trusted

L6 L7 L8 L9

Release checked Funds heldin Settlement executes Every step written to

against the rules regulated treasury onclearance the ledger

No personin eitherloop, from dispatch to settlement.

An Allogistics orchestrator, acting on behalf of the shipper, dispatches the load to an
autonomous carrier fleet and, before the truck leaves the yard, executes a Proof of

Intent contract with the carrier's own agent: this cargo, this route, this delivery window,

this payment on confirmed arrival — Layer 4, done in seconds, machine to machine,

withno personin eitherloop.

The truck pulls out. Its onboard telemetry, sensors, and the driver-support device it

carries are part of a carrier network's distributed sensing fabric, each with verifiable

subscriberidentity — Layer 3. As it climbs into the mountain pass and terrestrial signal

drops away, its connectivity doesn't drop with it: a multipath communications fabric

hands the link off to alow-Earth-orbit constellation launched and operated by the

space infrastructure and communications layers beneath it — Layers 1and 2 — and the

truck stays observable the entire time it would otherwise have gone dark.

At the port gate, the truck arrives. This is the moment the whole stack has been building

toward, and it is the moment every prior generation of this kind of system would have

simply trusted: a GPS ping, a driver's confirmation, a gate scanner's log. Instead,
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Blackspire's Proof of Reality layerindependently corroborates the arrival — satellite
observation of the vehicle at the gate, the terrestrial sensor mesh at the portitself, the
truck's own telemetry, and ambient environmental data, fused into a single fingerprint
forthat exactlocation at that exact moment, timestamped to the nanosecond through
DANT clock alignment. No single one of those sources being spoofed, delayed, or
wrong is enough to produce a false confirmation — Layer 5.

The verified arrival event is then evaluated, not executed — Blackspire’s MAGES checks
that the carrieris authorized for this route, that no compliance flag or dispute is
attachedto this shipment, and that releasing payment now is contractually and legally
clear — Layer 6, machine-enforced, logged, and auditable. Only once that clears does
the shipper's custodied funds, held inregulated treasury infrastructure — Layer7 —
actually move: settlement executes automatically in stablecoin the instant the verified,
governed event clears — Layer 8. And every one of these steps — the original contract,
the verified arrival, the governance check, and the final settlement — is written
permanently to a distributed ledger, an audit trail a customs authority, aninsurer, or
either counterparty could pull up years later and trust without needing to trust either
party'sword forit — Layer9.

No person touched this transaction from dispatch to settlement. And unlike a system
built on self-reported milestones and GPS pings, nothingin this chain asked anyone to
simply believe it happened. Every step of it was proven.

The Bottom Line

The agentic economy is not going to stall for lack of intelligence, and on present
trajectoryitis not going to stall forlack of settlement rails either — both are maturing
quickly, and Allaire's treatise makes a credible case for how far the identity and
monetary layers alone will carry it. It will stall, orit will run on a foundation of unverified
claims dressed up as autonomy, at the layerin between: the one nobody has built a
champion for, where nothing today independently confirms that the physical event
behind a transaction actually happened.
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FIG. 03 — SEVEN LAYERS MOVE THINGS. TWO PROVE THEM.

01 02 03 04 05 06 07 08 09

Seven of the nine layers move information, identity, and money. Two prove what's
real and whetherit's allowed. That's where Blackspire sits — not above the stack, and
not replacing any part of it, but as the two layers the rest of it was quietly assuming
already existed.

Know Reality. Act With Certainty.

Reality-Grounded Intelligence — intelligence built on what s
physically true, not on what history suggestsis probably true.
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