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FOREWORD

Digital payment systems have undergone remarkable evolution over the past decades. 
Payments have become faster, more interoperable and increasingly programmable through 
advances in messaging, settlement and financial infrastructure. At the same time, the 
representation of money has evolved from authoritative ledger balances towards forms of 
money that can also be represented as independently verifiable digital objects. 

Yet beneath these developments lies a more fundamental architectural distinction. Modern 
monetary systems are fundamentally systems of monetary commitments. Commercial bank 
money is represented by balance-sheet commitments of regulated banks, while central bank 
money represents commitments of the central bank. Payments cause, or ultimately result in, 
governed changes to these monetary commitments.

For such a change to take place, every successful payment ultimately depends on two different 
assurances. There must be sufficient monetary assurance that value is available to support the 
transaction, and sufficient payment authority that the transaction has been validly authorised. 
These assurances come together in every payment, but they need not be established, 
represented or verified in the same way.

Conventional online payments tend to obscure this distinction. Monetary assurance is 
typically obtained from an authoritative payment or account system, while payment authority 
is established through an authenticated interaction with the payer. When connectivity is 
continuously available and these processes occur almost simultaneously, monetary assurance, 
authentication, authorisation, execution and settlement can appear to form a single 
architectural operation. Offline payments expose the distinction.

Without continuous connectivity, a payment architecture must determine separately where 
monetary assurance comes from, how payment authority is established, how each assurance 
remains available, who must be able to rely upon it and when, and how the resulting 
transaction ultimately reconnects with the authoritative monetary system to effect the 
relevant changes to monetary commitments.

Our previous work examined three fundamentally different responses to this problem: 
Immediate, Deferred and Governed Offline. Immediate approaches make monetary value 
available locally. Deferred approaches allow payment instructions to be accepted before 

Digital payment architecture is usually discussed in terms of money, infrastructure 
and settlement. This paper starts from a different distinction: every payment 
requires both monetary assurance and payment authority, and the ways in which 
these assurances are represented can evolve independently.
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monetary assurance is subsequently confirmed. Governed Offline instead establishes 
bounded monetary assurance in advance through reservation, while allowing the authority 
for a particular payment to be created locally when the transaction occurs. These different 
architectural choices have materially different consequences for liquidity, exposure, 
interoperability and governance. Developing Governed Offline led us to a broader insight: 
monetary assurance and payment authority are not only distinct; their representations can 
evolve independently.

The representation of money has already undergone significant architectural evolution. 
Monetary commitments can depend upon authoritative systems for their representation, but 
money can also take forms that are independently representable and verifiable. Payment 
authority, by contrast, has remained predominantly tied to the authenticated interaction in 
which the payer’s intent is established and the payment authorised.

This raises a natural question: If monetary assurance can become independently representable, 
can payment authority become independently representable as well?

Trusted Intent is our answer to that question. It represents governed payment authority 
in a form that can persist beyond the interaction in which that authority was established 
and can subsequently be independently verified by entitled participants. Portable Trust 
is the trust architecture that enables this separation. Governed Offline provides the first 
practical implementation of these principles, but it is also the lens through which their wider 
significance becomes visible. Once monetary assurance and payment authority are treated 
as separate architectural concerns, different trust models can be considered for each, and 
different combinations of those models create different payment capabilities.

This paper develops that broader framework as the Payment Trust Architecture Design Space. 
Its purpose is not simply to introduce Trusted Intent or explain Governed Offline, but to 
explore how different representations of monetary assurance and payment authority shape 
what payment architectures can do, what forms of interoperability they enable, and what new 
possibilities arise when these assurances can be established, represented and relied upon in 
different ways. 

The representation of money has already transformed modern monetary systems. This 
paper argues that the representation of payment authority can evolve as well. Understanding 
these two dimensions together reveals a wider design space for payments and a new way of 
reasoning about how future payment architectures can be constructed and governed.
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EXECUTIVE SUMMARY

Modern monetary systems are fundamentally systems of monetary commitments, represented 
through the balance sheets and other authoritative monetary records of central banks, 
commercial banks and other monetary institutions. Payments cause, or ultimately result in, 
governed changes to these commitments.

This paper proposes a new way of reasoning about payment architecture. It starts 
from the two assurances required by every payment, distinguishes the trust models 
through which each can be represented, and shows how their combinations define 
a broader Payment Trust Architecture Design Space.

Figure 1 — The Two Assurances Behind a Payment. Every payment requires both monetary assurance 
that sufficient valid value or capacity is available to support the transaction and payment authority that 
the transaction has been validly authorised. These assurances are distinct architectural concerns that 
must ultimately be brought together to support execution and settlement and effect the relevant governed 
change to monetary commitments.

Although these assurances come together in every successful payment, they are separate 
architectural concerns. The trust models through which they are represented constitute two 
independent dimensions of payment architecture.
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For monetary assurance, the architectural evolution can be understood as a progression from 
Trusted Assertions towards Trusted Objects. With Trusted Assertions, monetary assurance 
depends upon authoritative systems and the assertions they provide. With Trusted Objects, 
money becomes independently representable and verifiable, allowing monetary assurance to be 
relied upon without contemporaneous access to the system or systems in which that assurance 
originated.

For payment authority, the corresponding evolution is from Trusted Sessions towards Trusted 
Intents. With Trusted Sessions, payment authority is established and relied upon within an 
authenticated interaction with payment infrastructure. With Trusted Intents, governed payment 
authority becomes an independently verifiable representation that can persist beyond the 
originating interaction and subsequently be presented, verified and acted upon under defined 
governance conditions. 

The four trust models can therefore be understood through two architectural dimensions:

Figure 2 — The Payment Trust Architecture Design Space. Monetary assurance and payment authority 
form two independent architectural dimensions. Monetary assurance may be obtained through 
Trusted Assertion or independently represented through Trusted Object, while payment authority may 
be established within a Trusted Session or independently represented through Trusted Intent. Their 
combinations create four fundamental architectural configurations, each removing different system or 
session dependencies and enabling different capabilities while introducing corresponding institutional 
requirements.
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These dimensions are independent. A Trusted Object does not by itself provide payment 
authority, and a Trusted Intent does not by itself provide monetary assurance. Payment 
architectures combine trust models for the two assurances according to their requirements. 
Those combinations define the Payment Trust Architecture Design Space. 

This perspective explains why different trust models enable different capabilities. Trusted 
Assertions allow an assurance established by one trusted system to be relied upon by another, 
supporting system interoperability. Trusted Objects make monetary assurance independently 
representable, supporting monetary interoperability. Trusted Intents make governed payment 
authority independently representable, supporting transaction interoperability.

The significance of the design space therefore lies not only in the individual trust models but in 
their combinations. An architecture may combine Trusted Intent with system-based monetary 
assurance, Trusted Object with session-based payment authority, or independently represented 
monetary assurance with independently represented payment authority. Each combination 
removes different dependencies and consequently enables different forms of payment 
interaction. 

Offline payments provide a practical demonstration of this principle. Immediate-, Deferred- 
and Governed- offline approaches solve the same underlying requirement for monetary 
assurance and payment authority through different architectures. The trust models employed 
by implementations must be analysed according to how each assurance is established, 
represented, verified and relied upon rather than inferred simply from the offline model to 
which they belong.

Governed Offline is particularly instructive because the two assurances have explicitly separate 
lifecycles. Monetary assurance is established in advance by reserving funds in the underlying 
payment system. The underlying money does not become a Trusted Object. Instead, bounded 
monetary assurance derived from that reservation remains available for subsequent offline use. 
When a particular payment occurs, its payment authority is created locally and represented as a 
Trusted Intent.

This offline architecture therefore combines previously established monetary assurance and 
locally created independently verifiable payment authority. The resulting assurances can be 
relied upon during offline acceptance and subsequently during execution and settlement. 
Governed Offline thereby demonstrates that monetary assurance, payment authority, 
verification, execution and settlement can have distinct lifecycles while the underlying monetary 
system retains responsibility for authoritative monetary state and the governed changes to 
monetary commitments effected through settlement. 
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This reveals a broader property of the design space: payment assurances can become 
composable. Monetary assurance and payment authority may be established at different times, 
represented through different trust models, relied upon by different participants at different 
stages, and subsequently brought together to enable a transaction.

Portable Trust generalises the payment-authority side of this principle. It does not introduce 
a new form of money or itself provide monetary assurance. Instead, it provides a trust 
architecture through which governed payment authority can become independently 
representable and verifiable. Trusted Intent can therefore be combined with different forms of 
monetary assurance according to the requirements of the payment architecture. This opens a 
wider range of architectural possibilities: 

• Delegated authority can allow another entitled party to exercise previously established 
payment authority.  
• Programmable payments can separate the establishment of authority from the conditions 
under which it is later exercised.  
• Autonomous software agents can potentially operate within bounded payment authority 
established by a user or institution.  
• Tokenised financial markets can combine new representations of money and assets with 
independently represented transaction authority. These and other applications are different 
configurations within the same underlying design space rather than isolated Trusted Intent 
use cases.

A particularly interesting part of the design space arises when Trusted Object and Trusted 
Intent are combined. In such architectures, both monetary assurance and payment authority 
can be independently represented and verified. Value and authority may therefore be 
established separately and subsequently brought together by entitled participants under 
defined governance conditions. This creates the potential for increasingly composable payment 
transactions, while not removing the continuing requirements for governance, execution, 
settlement and monetary integrity. 

The Payment Trust Architecture Design Space describes what architectures become possible 
and why. It does not determine whether those architectures are institutionally desirable. 
For this purpose, the BIG Analytical Framework developed in our previous work provides a 
complementary institutional lens. Payment architectures can be assessed according to whether 
they are:

• Bankable: supporting viable liquidity, exposure and funding structures. 
• Implementable: capable of practical deployment, scaling and interoperability across real 
payment ecosystems. 
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• Governable: allowing authority, risk, responsibility, privacy and systemic integrity to remain 
subject to effective governance.

Together, the two frameworks therefore address different questions:

• Payment Trust Architecture Design Space: What can be built, using which trust models, 
and what does that enable? 
• BIG Analytical Framework: Can the resulting architecture operate sustainably and 
responsibly within the financial system?

The principal contribution of this paper is therefore not simply the introduction of Portable 
Trust, Trusted Intent or Governed Offline. It proposes a framework for understanding how 
payment trust architectures are constructed, what assurances their trust models provide, why 
different combinations enable different capabilities, and how resulting architectures can be 
evaluated institutionally.

Modern money is built upon monetary commitments, and payments effect governed changes 
to those commitments. The representation of money has already undergone substantial 
architectural evolution. This paper argues that independently representable payment authority 
introduces a second architectural dimension. Together, the representation of monetary 
assurance and the representation of payment authority define a broader Payment Trust 
Architecture Design Space for future payment systems.

Payment architecture has two independently configurable trust dimensions: how 
monetary assurance is represented and how payment authority is represented. Their 
combinations determine which dependencies remain, which can be removed, and what 
payment capabilities become possible.
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CHAPTER 1

Foundations of Modern Payment Systems

Modern payment systems are built upon monetary commitments and governed changes to 
those commitments. This chapter establishes the foundations for the framework developed in 
this paper: what money represents, what a payment does, and the two distinct assurances that 
every payment requires.

1.1 Money as Monetary Commitments

Modern monetary systems are fundamentally systems of monetary commitments. Commercial 
bank money is represented through commitments recorded on the balance sheets of regulated 
banks. Central bank money represents commitments of the central bank. In each case, the 
monetary system maintains an authoritative state that determines the monetary claims and 
obligations recognised within that system.

The representation of those commitments can vary. In conventional account-based systems, 
monetary state is maintained through authoritative ledger records. In other architectures, money 
may also be represented through independently verifiable digital objects. The representation 
may therefore evolve, but the underlying institutional function remains: money expresses an 
authoritative monetary commitment.

This distinction between the monetary commitment and its representation is important. A 
balance recorded in an account, a claim represented in tokenised form, or another valid monetary 
representation may differ technically, yet each ultimately derives meaning from the monetary 
arrangement that establishes what value it represents and under what rules that value can be 
transferred or redeemed. Payments operate upon this monetary state.

Before asking how payment trust can be represented differently, we must 
establish what a payment actually changes and what must be trusted for 
that change to occur. This chapter starts from modern money as monetary 
commitments and identifies the two distinct assurances required for every 
payment.
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1.2 Payments as Governed Changes to Monetary Commitments

A payment is not simply the transmission of information between a payer and a payee. Nor is a 
payment instruction, by itself, the final monetary outcome. A payment causes, or ultimately results 
in, a governed change to monetary commitments.

When a payment is completed, authoritative monetary state is modified according to the rules of 
the relevant payment and monetary systems. A payer’s monetary position is reduced or otherwise 
encumbered, a payee’s position is increased or otherwise recognised, and the participating 
institutions reconcile and settle the corresponding claims and obligations.

The precise sequence differs between payment architectures. Execution may occur before 
settlement. Intermediaries may create temporary obligations. Settlement may occur across several 
ledgers or through central bank money. Nevertheless, the underlying architectural purpose is 
consistent: a payment provides the governed means by which recognised monetary commitments 
are changed. 

This also distinguishes payment authority from money. Money represents the monetary 
commitment. Payment authority determines whether a particular governed change to that 
commitment is permitted. The distinction is fundamental to the architecture developed in this 
paper.

1.3 The Two Assurances Behind a Payment

For a governed change to monetary commitments to occur, a payment architecture must establish 
two different assurances.

• The first is monetary assurance: Is there sufficient valid monetary value or capacity to 
support the transaction? 
• The second is payment authority: Has this transaction been validly authorised?

These assurances are related in every successful payment, but they answer different questions.

• Monetary assurance concerns the monetary side of the transaction. Depending on the 
architecture, it may derive from an account balance, an available credit position, a reservation 
of funds, an assertion made by another trusted institution, or an independently verifiable 
representation of money. 
• Payment authority concerns the governed right to initiate or permit the transaction. It may be 
established by authenticating a payer and capturing the payer’s authorisation within an online 
interaction, through delegated authority, or through another governed mechanism capable of 
demonstrating that the transaction is authorised.
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Neither assurance is sufficient on its own. Valid payment authority without adequate monetary 
assurance may produce an authorised payment that cannot be fulfilled. Monetary assurance 
without valid payment authority may demonstrate that value is available, but not that a particular 
transaction is permitted.

A complete payment architecture must therefore bring the two assurances together before the 
relevant governed change to monetary commitments can ultimately be effected.

The distinction in the final row is particularly important. Authentication may contribute to 
establishing payment authority, but authentication alone does not establish that a particular 
payment has been authorised. Similarly, a balance or solvency check may contribute to monetary 
assurance, but monetary assurance is a broader architectural concept: it asks whether sufficient 

Dimension Monetary Assurance Payment Authority

Core question Is sufficient valid monetary value 

or capacity available to support the 

payment?

Has this payment been validly 

authorised?

What it assures That sufficient monetary capacity 

exists to support the transaction.

That the relevant party has validly 

authorised the transaction.

Established from Monetary state or another valid 

monetary representation or 

assurance, such as a balance, 

available credit, reservation, trusted 

assertion or independently verifiable 

representation of money.

Payer authority, consent or 

delegated authority established 

under the applicable governance 

arrangements.

Who must rely upon it Participants that must determine 

whether the payment can be 

accepted, executed or settled against 

valid monetary capacity.

Participants that must determine 

whether the payment is validly 

authorised and may therefore be 

accepted, executed or settled.

Not equivalent to User authentication. Authentication 

may identify or authenticate a 

party but does not itself establish 

monetary capacity.

Monetary solvency or availability 

of funds. Valid authority does 

not itself establish that value is 

available.

Table 1 — The Two Assurances Behind a Payment 
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Figure 3 — Monetary Assurance and Payment Authority in a Payment.  Every payment requires two distinct 
assurances: monetary assurance that sufficient valid value or capacity is available, and payment authority 
that the transaction has been validly authorised. Execution and settlement apply these assurances to effect a 
governed change to monetary commitments, updating the authoritative monetary state.

valid monetary capacity supports the payment under the rules of the relevant architecture. This 
distinction becomes increasingly important when monetary assurance and payment authority are 
no longer established within the same contemporaneous interaction.

1.4 How Conventional Online Payments Establish the Two Assurances

In most conventional digital payments, monetary assurance and payment authority are 
established close together in time and within continuously connected infrastructure.

The payer interacts with payment infrastructure through a trusted session. The payer is 
authenticated, the payment intent is captured, relevant governance rules are applied, and 
payment authority is established.

At approximately the same time, the payment system obtains monetary assurance from an 
authoritative source. Depending on the payment architecture, it may check an account balance, 
available credit, a reserved amount, or another recognised monetary position before permitting 
the payment to proceed.
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Figure 4 — Conventional Online Payment Process (High-Level Flow).  In a conventional online payment, 
payer authentication, capture of payment authority, establishment of monetary assurance, system 
authorisation, execution and settlement typically occur within the same connected transaction flow. The 
precise sequence varies between payment systems, and stages may be combined, reordered or repeated. 
Continuous connectivity therefore tends to obscure the architectural distinction between monetary assurance 
and payment authority.

At a high level, the conventional payment process can therefore be represented as:

The important point is architectural rather than procedural: the authoritative monetary system 
is available to establish monetary assurance, while the payer is available through a trusted 
interaction to establish payment authority. Because both assurances can be obtained within the 
same connected transaction flow, they can appear to constitute one indivisible payment operation.

1.5 Continuous Connectivity Obscures the Separation

Continuous connectivity allows a conventional payment architecture to rely simultaneously upon 
two different trust contexts: the authoritative monetary system for monetary assurance and the 
authenticated payment interaction for payment authority.

As long as both remain continuously available, there is little need to represent either assurance 
independently. The system can consult authoritative monetary state when monetary assurance 
is required, while payment authority can be established within the transaction interaction 
itself. Offline conditions expose these otherwise hidden dependencies. If either trust context is 
unavailable when the transaction needs to proceed, the architecture must determine how the 
relevant assurance can remain available for subsequent reliance.

This reveals a more general principle: monetary assurance and payment authority can have 
different sources, representations and lifecycles.
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1.6 From Payment Foundations to Trust Architecture

If every payment requires monetary assurance and payment authority, the next architectural 
question is not whether those assurances are required, but how they are established, represented 
and made available to those who need to rely upon them.

• For monetary assurance, a participant may depend upon an authoritative system and the 
assertions it provides or may be able to verify an independently represented form of money. 
• For payment authority, a participant may depend upon the authenticated session in which 
the payer’s authority is established or may be able to verify an independently represented form 
of governed payment authority.

These alternatives form the basis of the four trust models developed in the next chapter:

• Trusted Assertion and Trusted Object for monetary assurance 
• Trusted Session and Trusted Intent for payment authority

Their combinations define the Payment Trust Architecture Design Space.

Every payment ultimately effects a governed change to monetary commitments and 
therefore requires two distinct assurances: sufficient monetary assurance and valid 
payment authority.

Figure 5 — Separate Lifecycles of Monetary Assurance and Payment Authority.  Monetary assurance and 
payment authority may be established from different sources and need not remain tied to the system or 
interaction in which they originated. Depending on the payment architecture, each assurance may persist 
and be relied upon later by different participants and at different points in the payment lifecycle.
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CHAPTER 2

Chapter 1 established that every payment requires two distinct assurances: monetary assurance 
and payment authority. Although these assurances come together in every successful payment, 
they are separate architectural concerns. They may be established from different sources, 
represented in different ways, relied upon by different participants and persist for different 
periods. This leads to the next architectural question: How can monetary assurance and payment 
authority be represented and trusted?

• For monetary assurance, the distinction developed in this paper is between Trusted 
Assertion and Trusted Object.  
• For payment authority, the corresponding distinction is between Trusted Session and 
Trusted Intent.

Together, these constitute two independent dimensions of payment architecture. Their 

combinations define the Payment Trust Architecture Design Space.

2.1 Representing Monetary Assurancen

Monetary assurance answers the question: Is sufficient valid monetary value or capacity available to 
support the payment?

A payment architecture must provide sufficient assurance for the relevant participants to rely 
upon the monetary capacity supporting a transaction. This assurance can be represented in 
fundamentally different ways. At one end of the architectural dimension, monetary assurance 
remains dependent upon an authoritative system or trusted entity that provides an assertion 
concerning monetary state. At the other, monetary assurance is represented in a form that can be 
independently verified without contemporaneous access to the system or systems in which that 
assurance originated. These two trust models are Trusted Assertion and Trusted Object

2.1.1 Trusted Assertion

In a Trusted Assertion model, monetary assurance is provided through an assertion made by, or 
derived from, an authoritative system or trusted entity. The underlying monetary state remains 

If every payment requires monetary assurance and payment authority, the next 
question is how each assurance can be established, represented and relied upon. 
Treating these as separate architectural dimensions reveals four trust models and 
the design space created by their combinations.

Trust Models and the Design Space



1 6Rethinking Trust in Payments - © All rights reserved - Crunchfish AB, August 2026 

within the relevant monetary system. The relying participant does not independently verify the 
underlying monetary commitment itself. Instead, it relies upon an assertion concerning that 
monetary state.

The assertion may establish, for example, that sufficient funds or credit are available, that an 
amount has been reserved, or that another trusted institution accepts responsibility for the 
monetary assurance required by the transaction. The defining architectural characteristic is 
therefore not the message, protocol or interface through which the assertion is communicated. 
It is that the assurance derives from trust in the asserting system or entity and the monetary 
position for which it speaks.

A Trusted Assertion can allow an assurance established by one trusted system to be relied upon 
by another. The underlying monetary commitment does not itself have to become independently 
represented. Instead, interoperability is achieved through recognised trust relationships between 
systems or institutions. The characteristic logic is:

Trust therefore remains anchored in the authoritative system or entity making the assertion. 
This provides a basis for system interoperability: different systems can interoperate because 
an assurance established by one can be recognised and relied upon by another under agreed 
technical and governance arrangements.

2.1.2 Trusted Object

A Trusted Object changes how monetary assurance is represented and where it can be relied 
upon. In this model, money or the relevant monetary representation exists in a form whose 
validity can be independently verified by entitled participants. Monetary assurance therefore no 
longer requires contemporaneous access to the system or systems in which the representation 
originated.

The representation must provide sufficient evidence for an entitled participant to determine, 
under the applicable rules, that it represents valid monetary value. The precise mechanisms 
depend upon the architecture and may include provisions for integrity, provenance, uniqueness, 
ownership or control, validity and the prevention or resolution of conflicting use.
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The defining characteristic is not that the representation is digital, locally held or described as a 
token. The architectural test is whether the relevant monetary assurance can be established from 
an independently verifiable representation under the applicable governance and verification rules.

The characteristic logic is:

The monetary commitment remains grounded in the monetary arrangement that gives the 
representation meaning. What changes is how monetary assurance can subsequently be 
established. A participant entitled and able to verify the Trusted Object need not obtain a 
contemporaneous assertion from the originating monetary system each time the monetary 
assurance is relied upon. This provides a basis for monetary interoperability: monetary assurance 
can travel with an independently verifiable representation of money across technical or 
institutional contexts.

2.2 From System-Dependent to Independently Representable Monetary 
Assurance

Trusted Assertion and Trusted Object define an architectural dimension for monetary assurance:

• System-dependent monetary assurance: With Trusted Assertion, monetary assurance 
remains dependent upon an authoritative system or entity and the assertion it provides. 
• Independently representable monetary assurance: With Trusted Object, monetary 
assurance can be independently established from the monetary representation itself under the 
applicable rules and governance.

This distinction does not imply that Trusted Objects inevitably replace Trusted Assertions. Both 
models may coexist within the same monetary ecosystem and may be appropriate for different 
purposes. The architectural development is instead an expansion of what is possible: monetary 
assurance can either remain dependent upon authoritative systems or become independently 
representable and verifiable.

2.3 Representing Payment Authority

Payment authority answers the second question established in Chapter 1: Has this transaction been 
validly authorised?
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As with monetary assurance, there are different ways in which sufficient payment authority can 
be established and made available to those who need to rely upon it. In conventional payment 
architectures, payment authority is generally established through an authenticated interaction 
between the payer and payment infrastructure. The authority is established and relied upon 
within that trusted interaction.

Alternatively, governed payment authority can itself become independently represented. It can 
then persist beyond the interaction in which it was established and subsequently be verified and 
acted upon by entitled participants under defined governance conditions. These two trust models 
are Trusted Session and Trusted Intent.

2.3.1 Trusted Session

In a Trusted Session, payment authority is established and relied upon within an authenticated 
interaction between the payer and payment infrastructure. The payer is authenticated, the 
relevant payment intent is captured, and applicable rules determine whether valid authority for 
the payment has been established. Payment infrastructure can rely upon that authority because it 
trusts the session and the processes through which the authority was established.

The characteristic logic is:

Authentication and payment authority remain distinct. Authentication establishes the relevant 
identity or credentials. Payment authority establishes that the relevant payment or payment 
action has been validly authorised. The defining architectural characteristic of Trusted Session is 
therefore session dependence. The authority is established and relied upon within the trusted 
interaction or context through which it was created.

This model is effective where the payer and payment infrastructure can interact 
contemporaneously. It underpins much of conventional online payment architecture. Its 
architectural dependency becomes visible when payment authority must persist beyond the 
originating interaction, be relied upon by another participant or be exercised at another time.
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2.3.2 Trusted Intent

A Trusted Intent represents governed payment authority independently of the session or 
interaction in which that authority was established. The payer, or another party entitled to 
establish the relevant authority, authorises a payment or bounded set of payment actions. That 
authority is captured in a governed representation containing sufficient information for entitled 
participants subsequently to establish its provenance, validity and applicable constraints. The 
authority can therefore persist beyond the originating interaction.

The characteristic logic is:

This separates authority establishment from authority exercise. The participant that subsequently 
relies upon or exercises the authority need not necessarily be the participant that established 
it, and the exercise of authority need not occur at the same time or within the same interaction 
as its establishment. The governance arrangements determine who may establish the authority, 
who may verify it, who may act upon it, what actions it permits, under what conditions it may be 
exercised, and what validity, constraint, expiry or revocation rules apply.

The defining characteristic is not simply that a payment instruction is signed, stored or persistent. 
The architectural test is whether governed payment authority has become independently 
representable and verifiable beyond the trust context in which that authority was established. 
This provides a basis for transaction interoperability: entitled participants in different technical, 
institutional or temporal contexts can rely upon the same governed payment authority without 
requiring the payer’s authority to be reconstructed through a new authenticated interaction.

Trusted Intent carries payment authority. It does not inherently carry monetary assurance. 
Monetary assurance must be provided separately through an appropriate monetary trust model.

2.4 From Session-Dependent to Independently Representable Payment 
Authority

Trusted Session and Trusted Intent define a corresponding architectural dimension for payment 
authority:

• Session-dependent payment authority: With Trusted Session, payment authority remains dependent 
upon the authenticated interaction and governing infrastructure through which it is established. 



2 0Rethinking Trust in Payments - © All rights reserved - Crunchfish AB, August 2026 

• Independently representable payment authority. With Trusted Intent, governed payment 
authority becomes independently represented and can persist beyond its originating interaction, 
subject to its validity and governance conditions.

As with monetary assurance, this is an expansion of architectural possibilities rather than an 
assertion that one trust model must replace another. Trusted Sessions remain appropriate where 
payment authority can efficiently be established and relied upon through contemporaneous 
interaction. Trusted Intents become relevant where authority must persist, be independently 
verified, be exercised later or be relied upon by another entitled participant.

The two architectural movements can therefore be expressed in parallel:

• Monetary assurance: system-dependent / independently representable 
• Payment authority: session-dependent / independently representable

The assurances themselves remain distinct. What develops is their representation.

2.5 Characteristics of the Four Trust Models

The four trust models can be compared according to the assurance they provide, what is 
established, where trust resides, how the assurance is represented, who can rely upon it, when it 
can be relied upon and what architectural dependency remains.

Dimension Trusted Assertion Trusted Object Trusted Session Trusted Intent

Assurance Monetary 
assurance

Monetary 
assurance

Payment authority Payment authority

What is 
established?

Assurance about 
monetary capacity 
or state

A valid monetary 
representation of 
value or capacity

Authority for a 
specific payment or 
payment action

Governed payment 
authority for 
a payment or 
bounded set of 
actions

Where does trust 
reside?

In the authoritative 
asserting system or 
entity

In the 
independently 
verifiable monetary 
representation and 
its governance

In the 
authenticated 
interaction 
(session) and 
the governing 
infrastructure

In the 
independently 
verifiable 
representation of 
authority and its 
governance

How is it 
represented?

An assertion from 
a trusted system or 
entity

A trusted monetary 
object

Within the 
trusted session or 
interaction context

A Trusted Intent 
representing 
governed payment 
authority
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Who can rely 
upon it?

Participants 
entitled to trust 
the asserting 
system or entity 
under agreed 
arrangements

Participants 
entitled and able 
to independently 
verify the object 
under the 
applicable rules

Participants within, 
or entitled to rely 
upon, the trusted 
session or context

Entitled 
participants able 
to independently 
verify the intent 
under the 
applicable rules 
and governance

When can it be 
relied upon?

While the assertion 
remains valid 
under the relevant 
trust arrangement

While the object 
remains valid 
under its monetary 
rules and 
governance

Within the trusted 
interaction or 
session

Beyond the 
originating 
interaction, 
subject to validity, 
constraints and 
governance 
conditions

Primary 
dependency

The asserting 
system or entity 
and its integrity

The validity rules 
of the monetary 
representation and 
its governance

The originating 
session, identity/
authentication 
and governing 
infrastructure

The validity, 
constraints and 
governance of 
the represented 
authority

Interoperability 
contribution

System 
interoperability

Monetary 
interoperability

Primarily within 
the session/system 
context

Transaction 
interoperability

Table 2 — Characteristics of the Four Trust Models  The four trust models address two different assurances. 
Trusted Assertion and Trusted Object concern monetary assurance; Trusted Session and Trusted Intent 
concern payment authority. Within each dimension, the architectural distinction is between assurance that 
remains dependent upon an originating system or interaction and assurance that becomes independently 
representable and verifiable. The models differ in where trust resides, how assurance is represented, who can 
rely upon it and when that reliance can occur.

2.6 The Payment Trust Architecture Design Space

The four trust models do not form a single continuum. They constitute two independent 
dimensions of payment architecture.

• The monetary-assurance dimension combines: Trusted Assertion – Trusted Object 
• The payment-authority dimension combines: Trusted Session – Trusted Intent

Every payment architecture must provide both monetary assurance and payment authority. It 
can therefore combine a trust model for monetary assurance with a trust model for payment 
authority. The independence of the two dimensions creates four fundamental architectural 
configurations.

The significance of the design space lies in the independence of its axes. Moving from Trusted 
Assertion to Trusted Object changes the representation and verification of monetary assurance. 
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Figure 6 — The Payment Trust Architecture Design Space. The Payment Trust Architecture Design Space 
combines one trust model for monetary assurance with one trust model for payment authority. The 
horizontal dimension distinguishes system-dependent monetary assurance through Trusted Assertion 
from independently representable monetary assurance through Trusted Object. The vertical dimension 
distinguishes session-dependent payment authority through Trusted Session from independently 
representable payment authority through Trusted Intent. Each quadrant represents a distinct architectural 
configuration and removes different dependencies.

It does not independently change how payment authority is established. Moving from Trusted 
Session to Trusted Intent changes the representation and verification of payment authority. It 
does not independently establish monetary assurance. Trusted Intent therefore does not require 
Trusted Object, and Trusted Object does not require Trusted Intent. Each combination represents 
a different allocation of trust, dependency and verification within the payment architecture.
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2.7 Different Forms of Interoperability

The four trust models also reveal that interoperability is not a single architectural property.

• Trusted Assertion supports system interoperability. An assurance established by one 
trusted system or entity can be relied upon by another under agreed arrangements. The 
underlying monetary assurance remains system-dependent, but trust can cross system 
boundaries. 
• Trusted Object supports monetary interoperability. Monetary assurance can accompany an 
independently verifiable representation of money, allowing entitled participants to establish that 
assurance without contemporaneous access to the originating monetary system. 
• Trusted Session establishes payment authority within a trusted interaction. It does not, 
by itself, make that authority independently portable beyond the session or context in which it is 
established. 
• Trusted Intent supports transaction interoperability. Governed payment authority can 
persist beyond its originating interaction and subsequently be independently verified and relied 
upon by entitled participants.

These forms of interoperability are distinct. 

• System interoperability does not necessarily make money independently representable. 
• Monetary interoperability does not necessarily make payment authority independently 
representable. 
• Transaction interoperability does not itself make monetary assurance independently 
representable.

A payment architecture can therefore remove one dependency while retaining another. The 
Payment Trust Architecture Design Space makes these differences explicit.

2.8 From Trust Models to Payment Architectures

The significance of the framework lies not only in the individual trust models, but in their 
combinations. Every architecture can be analysed by asking:

• What monetary assurance is required? How is that assurance established and represented? 
Who can rely upon it, and when? 
• What payment authority is required? How is that authority established and represented? 
Who can rely upon or exercise it, and when? 
• Which trust model provides each assurance? Which dependencies remain? Which 
dependencies have been removed? How does the resulting transaction ultimately effect a 
governed change to authoritative monetary commitments?



24Rethinking Trust in Payments - © All rights reserved - Crunchfish AB, August 2026 

This provides a common analytical language for comparing payment architectures that may 
otherwise appear technically or institutionally very different. It also prevents misleading 
equivalences.

• A Trusted Assertion can cross system boundaries without making the underlying money 
independently representable. 
• A Trusted Object can make monetary assertion portable without establishing the payment 
authority required to support the payment. A digital or tokenised representation is not 
automatically a Trusted Object. The relevant question is whether monetary assurance has 
become independently representable and verifiable. 
• A Trusted Intent can make payment authority portable without establishing the monetary 
assurance required to support the payment. A signed, stored or persistent payment instruction 
is not automatically a Trusted Intent. The relevant question is whether governed payment 
authority has become independently representable and verifiable beyond its originating trust 
context. 

The design space therefore describes not particular technologies, but the trust architecture 
through which the two assurances required by a payment are established, represented, verified 
and relied upon. This provides the basis for analysing specific payment architectures without 
presupposing that any one trust model or combination is universally preferable.

Offline payments provide a particularly useful lens through which to apply this framework. 
Without continuous connectivity, dependencies that remain largely invisible in conventional online 
payments become explicit. Immediate-, Deferred- and Governed- Offline approaches can therefore 
be examined according to how each establishes monetary assurance and payment authority, 
how those assurances persist, who relies upon them and how the resulting transaction ultimately 
reconnects with authoritative monetary state. That is the subject of the next chapter. 

Monetary assurance can remain system-dependent or become independently 
representable; payment authority can remain session-dependent or become independently 
representable. These are independent dimensions, and their combinations define the 
Payment Trust Architecture Design Space.
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CHAPTER 3

Continuous connectivity allows monetary assurance and payment authority to 
be established close together and can obscure their architectural separation. 
Offline payments remove that convenience and therefore provide a practical lens 
for examining how the two assurances can originate, persist and be relied upon 
differently.

Offline Payment Architectures

Chapters 1 and 2 established that every payment requires two distinct assurances: monetary 
assurance and payment authority, and that different trust models can be used to represent 
and rely upon each. Their combinations define the Payment Trust Architecture Design Space. 
Offline payments provide a particularly useful lens through which to apply this framework. 
In conventional online payments, continuous connectivity allows monetary assurance and 
payment authority to be established close together in time and within a connected transaction 
flow. Offline conditions remove that convenience. One or both of the contexts normally used to 
establish the assurances may no longer be available when the payment takes place.  An offline 
payment nevertheless requires both assurances. The architectural problem is therefore not how 
to eliminate either requirement, but how each assurance can be established, represented and 
made available when contemporaneous online interaction cannot be assumed.

Immediate-, Deferred- and Governed- Offline represent three fundamentally different responses 
to this problem. They should not be understood simply as different technologies for achieving 
the same offline function. They differ in when monetary assurance is established, where it 
resides, what can be relied upon offline, what is deferred until connectivity returns, and how 
the transaction ultimately reconnects with authoritative monetary state. Analysing these 
architectures through the framework developed in Chapters 1 and 2 reveals why they produce 
different payment capabilities, risks and institutional consequences.

3.1 Why Offline Payments Expose Trust Architecture

Continuous connectivity allows a payment system to rely contemporaneously upon two different 
trust contexts. The authoritative monetary system can be consulted to establish monetary 
assurance. At the same time, the payer can interact with payment infrastructure through a 
trusted session in which payment authority is established. When both contexts are continuously 
available, the distinction between them can be difficult to see. Authentication, payment 
authorisation, monetary checks, execution and settlement may occur sufficiently close together 
that they appear to constitute a single payment operation.
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Offline conditions expose the underlying dependencies. If the authoritative monetary system 
cannot be reached when the transaction occurs, monetary assurance cannot necessarily be 
established from current authoritative monetary state. If the payer cannot participate in a 
continuously connected trusted session with the relevant payment infrastructure, payment 
authority cannot necessarily be established and relied upon through the conventional online 
interaction. An offline architecture must therefore determine separately:

• Where monetary assurance comes from and when it is established 
• How that assurance remains available for offline reliance 
• How payment authority is established 
• How that authority is represented and whether it persists 
• Who must rely upon each assurance during and after the offline transaction 
• How the transaction ultimately reconnects with the authoritative monetary system.

These questions follow directly from the separation established in Chapter 1: monetary 
assurance and payment authority can have different sources, representations, relying parties 
and lifecycles. Offline payment architectures make choices about these questions explicit.

3.2 A Common Framework for Analysing Offline Payments

Immediate-, Deferred- and Governed- Offline can all support payment under conditions in which 
continuous connectivity is unavailable, but the label applied to the offline model does not by 
itself determine the trust models used. Instead, each architecture should be analysed through 
the same questions:

• Monetary assurance 
• What monetary assurance is required? 
• Where and when is it established? 
• How is it represented? 
• Who can rely upon it, and when?

• Payment authority 
• What payment authority is required? 
• Where and when is it established? 
• How is it represented? 
• Who can rely upon or exercise it, and when?

• Persistence and dependency 
• Which assurance persists beyond the context in which it was established? 
• Which system or session dependencies remain? 
• Which dependencies have been removed?
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• Completion 
• What remains to occur after the offline interaction? 
• How does the transaction ultimately reconnect with authoritative monetary state? 
• How are the governed changes to monetary commitments finally effected?

This avoids classifying architectures according to superficial characteristics such as whether 
value is stored locally or whether a payment instruction is digitally signed. The relevant 
architectural question is what assurance has been established, how it is represented, and what 
an entitled participant can independently verify and rely upon.

Figure 7 — How Offline Architectures Position the Two Assurances. Immediate-, Deferred- and 
Governed- Offline differ in when monetary assurance and payment authority are established, how 
they persist across disconnection, and whether reconnection leads to reconciliation or to execution 
and settlement. In Immediate Offline, payment occurs within a parallel offline monetary domain and 
is subsequently reconciled rather than settled as an individual payment; in Deferred Offline, required 
monetary assurance is completed after reconnection; in Governed Offline, bounded monetary assurance 
and independently represented payment authority persist for subsequent verification, execution and 
settlement.
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3.3 Immediate Offline

Immediate Offline addresses the absence of continuous connectivity by making monetary value 
or sufficient monetary assurance available locally so that the payment can be accepted without 
obtaining a contemporaneous monetary assertion from the normally authoritative online 
system. The defining characteristic is therefore the availability of monetary assurance at the 
point of offline payment.

This can be achieved through different architectures. Monetary value may be represented 
in a form held locally by the payer or another participant. Alternatively, sufficient monetary 
assurance may be established through another mechanism that allows the payee or accepting 
infrastructure to determine that the transaction can proceed without a contemporaneous online 
monetary check. The underlying monetary commitment must nevertheless remain grounded 
somewhere within the monetary arrangement. Making value locally available does not remove 
the institutional foundation that gives the monetary representation its meaning.

Nor should Immediate Offline automatically be equated with Trusted Object. An Immediate 
Offline implementation qualifies as Trusted Object only where monetary assurance is carried 
by an independently verifiable monetary representation whose validity can be established 
by entitled participants under the applicable rules and governance. Local storage alone is 
insufficient. A locally available representation whose validity still depends upon another system 
or trusted assertion may employ a different trust architecture. 

Payment authority remains a separate question. The payer must still validly authorise the 
particular transaction. Depending upon the implementation, this may occur through a locally 
established trusted interaction, through credentials or devices that allow authority to be 
established offline, or through another governed mechanism. The important point is that 
making monetary value available offline does not itself establish payment authority.

Immediate Offline therefore solves the connectivity problem principally by changing where 
or how monetary assurance can be relied upon. Its architectural properties depend upon the 
representations and trust models chosen for both assurances. After connectivity is restored, the 
resulting transaction must ultimately be reconciled with the relevant monetary system so that 
the authoritative monetary commitments correctly reflect the completed payment.
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3.4 Deferred Offline

Deferred Offline takes a fundamentally different approach. Instead of ensuring that sufficient 
monetary assurance is conclusively available at the moment of offline acceptance, the 
architecture allows the payment interaction to occur and the resulting payment instruction or 
authority to be retained until connectivity becomes available. The offline interaction therefore 
creates something that can survive the interruption in connectivity.

The payer’s payment instruction or authority is captured during the offline transaction. The 
payee accepts the transaction on the basis that it can subsequently be submitted for processing. 
Monetary assurance is then established or confirmed after reconnection, when the relevant 
monetary system becomes available. 

The architectural consequence is that offline acceptance can precede conclusive monetary 
assurance. This creates exposure during the interval between acceptance and subsequent 
processing. The payment may later fail because sufficient monetary capacity is unavailable, 
because the instruction cannot be successfully processed, because conflicting transactions have 
occurred, or because another applicable validity condition is not satisfied.

The architecture therefore requires mechanisms for determining who bears this exposure, 
how much exposure is permitted, and how it is governed. As with Immediate Offline, the model 
should not automatically be mapped to one of the trust models developed in Chapter 2. A 
persistent or digitally signed offline payment instruction is not necessarily a Trusted Intent. The 
relevant test is whether governed payment authority has become independently representable 
and verifiable beyond the trust context in which it was established. If subsequent reliance 
still depends upon reconstructing or trusting the originating interaction or system context, 
persistence alone does not establish Trusted Intent. 

Deferred Offline therefore moves a critical dependency forward in time. The transaction can be 
accepted offline, but monetary assurance remains dependent upon a later interaction with the 
monetary system. This distinction explains both the usefulness and the exposure inherent in the 
architecture.
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3.5 Governed Offline

Governed Offline takes a third approach. Rather than making money itself locally transferable in 
the manner of some Immediate Offline architectures, or accepting a payment before sufficient 
monetary assurance has been established as in Deferred Offline, Governed Offline separates 
the establishment of monetary assurance from the creation of payment authority. Before 
offline payment takes place, monetary assurance is established through a reservation of funds 
in the underlying payment system. This reservation provides bounded monetary assurance 
for subsequent offline use. The monetary capacity supporting offline payments has therefore 
already been established before connectivity is lost.

Importantly, the underlying money does not thereby become a Trusted Object. The authoritative 
monetary commitment remains represented within the existing monetary system. What 
persists for offline use is the monetary assurance derived from the prior reservation, not a new 
independently represented form of money. 

When a particular offline payment subsequently occurs, its payment authority is created locally. 
The payer authorises the specific payment, and that governed payment authority is represented 
as a Trusted Intent. The Trusted Intent can persist beyond the local interaction in which it was 
created and can subsequently be independently verified by entitled participants under the 
applicable governance conditions.

The two assurances therefore have different origins and different lifecycles: 

• Monetary assurance: established online in advance through reservation  
• Payment authority: established locally when the offline payment occurs

At offline acceptance, the payee must be able to rely upon sufficient assurance to accept the 
transaction. But reliance does not end with the payee. When connectivity returns and the 
transaction enters payment infrastructure, the relevant infrastructure must also be able to verify 
and rely upon the assurances necessary to execute and settle the transaction. This subsequent 
system reliance is essential: the offline transaction must ultimately be transformed into the 
governed changes to authoritative monetary commitments that constitute the completed 
payment. 

Governed Offline therefore creates a sequence in which monetary assurance and payment 
authority can be established at different times, persist independently, be relied upon by 
different participants and subsequently be brought together for execution and settlement. This 
is its deeper architectural significance.
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3.6 Comparing the Three Offline Architectures

The three approaches can now be compared through the same two-assurance framework.

Figure 8 — Separate Assurance Lifecycles in Governed Offline. Separate Assurance Lifecycles 
in Governed Offline. Governed Offline establishes bounded monetary assurance in advance through 
reservation in the underlying payment system, while payment authority for a specific transaction is created 
locally as a Trusted Intent when the offline payment occurs. The underlying money remains represented 
within the authoritative monetary system; the reservation is not a Trusted Object. The assurances persist 
through separate lifecycles, allowing the payee to rely upon them during offline acceptance and payment 
infrastructure subsequently to verify and rely upon them for execution and settlement. The transaction 
ultimately results in a governed change to authoritative monetary commitments.

Dimension Immediate Offline Deferred Offline Governed Offline

Basic architectural 
approach

Make monetary value 
or sufficient monetary 
assurance available for 
local offline reliance

Accept the offline 
payment before 
monetary assurance is 
subsequently established 
or confirmed

Establish bounded 
monetary assurance 
in advance and create 
specific payment 
authority locally

Monetary assurance Available for reliance at 
the offline payment

Established or confirmed 
after offline acceptance

Bounded assurance 
established before the 
offline payment

When monetary 
assurance is 
established

Before or at offline 
use, depending on 
implementation

After the offline 
transaction, when 
relevant infrastructure 
becomes available

Before offline use 
through reservation
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Source of monetary 
assurance

Depends upon the 
monetary representation 
and implementation

Authoritative monetary 
system or another valid 
monetary source after 
reconnection

Reservation of funds in 
the underlying payment 
system

Representation of 
monetary assurance

Implementation-
dependent; may in some 
architectures be an 
independently verifiable 
monetary representation

Typically remains 
dependent upon 
subsequent monetary-
system interaction

Assurance derived from 
the prior reservation; 
underlying money 
remains represented in 
the monetary system

Trusted Object? Possibly, if the monetary 
representation satisfies 
the Trusted Object 
test; not inherent to 
Immediate Offline

Not inherent to the 
model

No. The reservation is not 
a Trusted Object

Payment authority Established for the offline 
payment under the 
applicable architecture

Captured during the 
offline transaction for 
subsequent processing

Created locally for the 
specific offline payment

Representation of 
payment authority

Implementation-
dependent

Persistent instruction 
or authority; 
implementation 
determines whether 
it qualifies as Trusted 
Intent

Trusted Intent

Trusted Intent? Implementation-
dependent

Possibly, if governed 
payment authority 
is independently 
representable and 
verifiable beyond its 
originating trust context

Yes

Who relies during 
offline acceptance?

Payee or accepting 
infrastructure relies 
upon locally available 
monetary assurance and 
valid payment authority

Payee accepts the 
payment despite 
monetary assurance 
remaining to be 
established or confirmed

Payee relies upon the 
bounded monetary 
assurance and the 
authority represented for 
the transaction

Who relies 
subsequently?

Relevant payment 
and settlement 
participants according to 
implementation

Payment infrastructure 
establishes monetary 
assurance and processes 
the retained transaction

Payment infrastructure 
verifies and relies upon 
the assurances for 
execution and settlement

What persists? Monetary representation 
or assurance sufficient 
for offline use; precise 
form depends on 
implementation

Payment instruction or 
authority persists until 
subsequent processing

Reserved monetary 
assurance and specific 
payment authority have 
separate persistent 
lifecycles
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Principal dependency 
removed or shifted

Reduces the need for 
contemporaneous access 
to authoritative monetary 
state at payment time

Defers the monetary-
system dependency until 
connectivity returns

Separates monetary-
assurance establishment 
from payment-authority 
creation while bounding 
monetary exposure in 
advance

Principal exposure / 
consequence

Depends upon how 
local monetary integrity, 
validity and conflicting 
use are controlled

Acceptance occurs 
before conclusive 
monetary assurance, 
creating exposure until 
subsequent processing

Offline spending is 
bounded by monetary 
assurance established 
through prior reservation

Relationship to 
authoritative monetary 
state

The offline transfer 
may itself complete 
the monetary transfer. 
Subsequent interaction 
with the authoritative 
system may reconcile, 
redeem, synchronise 
or otherwise manage 
the resulting monetary 
state, depending on the 
implementation.

Offline acceptance is 
subsequently processed 
against authoritative 
monetary state after 
reconnection. 

Underlying money 
remains in the existing 
monetary system; 
execution and settlement 
ultimately update 
authoritative monetary 
commitments

Architectural 
significance

Demonstrates that 
monetary assurance 
can be made 
available without 
contemporaneous online 
access

Demonstrates that 
offline acceptance can 
precede monetary 
assurance, with sufficient 
transaction evidence or 
state retained to support 
subsequent processing 
after reconnection.

Demonstrates that 
monetary assurance and 
payment authority can be 
established separately, 
persist separately 
and subsequently be 
composed

Table 3 — Immediate, Deferred and Governed Offline Through the Two-Assurance Framework. The 
three offline models address the same requirement for monetary assurance and payment authority 
through different architectural choices. Immediate Offline makes monetary value and assurance available 
for local reliance; Deferred Offline permits offline acceptance before monetary assurance. In the EMVCo 
implementation of deferred offline payments, the original signed payment instruction is converted into a 
hash for subsequent processing. Other implementations may retain the original signed instruction through 
to settlement. Governed Offline establishes bounded monetary assurance in advance while creating specific 
payment authority locally. The offline model does not by itself determine the underlying trust model: 
Immediate Offline is not necessarily Trusted Object, and Deferred Offline is not necessarily Trusted Intent. 
Governed Offline specifically combines reserved monetary assurance with Trusted Intent.
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3.7 What Offline Payments Reveal About the Design Space

The comparison reveals that offline payments are useful not merely because they constitute an 
important payment use case, but because they expose architectural distinctions that continuous 
connectivity tends to conceal. All three approaches must establish sufficient monetary assurance 
and valid payment authority, but they differ in how those assurances relate to authoritative 
monetary state. In Immediate Offline, the offline transfer may itself constitute the completed 
monetary transfer, with subsequent interaction serving reconciliation or lifecycle management 
rather than settlement of the original payment. In Deferred and Governed Offline, subsequent 
processing causes the required changes to authoritative monetary commitments.

What differs is where those assurances originate, when they are established, how they are 
represented or retained where necessary, and what dependencies remain when the payment 
occurs.

• Immediate Offline moves monetary assurance towards the point of offline interaction by 
making value or assurance locally available. 
• Deferred Offline moves the monetary-assurance decision in the opposite temporal 
direction: the payment is accepted first and monetary assurance is established or confirmed 
later. 
• Governed Offline separates the two assurance lifecycles. Monetary assurance is 
established beforehand and bounded through reservation. Payment authority for the 
particular transaction is created locally when required. The assurances can then persist and 
subsequently be relied upon by the participants responsible for execution and settlement.

The three architectures can therefore be understood in a particularly simple temporal form:

• Immediate Offline: monetary value/assurance is locally transferable; the payment can 
complete offline, without a later settlement of that payment. 
• Deferred Offline: acceptance occurs offline before monetary assurance; enough evidence/
state survives to permit later processing, but the original signed payment instruction need not 
persist. 
• Governed Offline: bounded monetary assurance is deliberately established in advance and 
persists independently; a specific signed Trusted Intent is created at payment and can itself 
persist until it is verified and converted into the native payment instruction for settlement.

But the deeper insight is not merely temporal. Governed Offline demonstrates that the two 
assurances required by a payment need not be established together, represented in the same 
way, or remain dependent upon the same trust context. Monetary assurance can originate in an 
online interaction with the authoritative monetary system and remain available for subsequent 
reliance. Payment authority can originate later in a local offline interaction and be represented 
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independently as Trusted Intent. Different participants can rely upon the resulting assurances at 
different stages. They can ultimately be brought together to support execution and settlement.

The result is not independent money. The underlying monetary commitments remain within 
the existing monetary system. Nor does Trusted Intent itself provide monetary assurance. It 
carries the governed authority for the relevant payment. What Governed Offline demonstrates is 
separation and subsequent composition of payment assurances. 

This is the intellectual bridge from offline payments to the broader architecture developed 
in this paper: Offline payments expose the separation. Governed Offline operationalises 
the separation. Portable Trust generalises what becomes possible when payment authority 
can persist independently of the session in which it was established. The narrative identifies 
precisely this progression and positions Governed Offline as the practical lens through which 
separate assurance lifecycles and the broader principle become visible. The next chapter 
therefore moves from the specific problem of offline payments to the more general architectural 
principle of Portable Trust.

Offline payments expose the separation between monetary assurance and payment 
authority. Governed Offline demonstrates that the two assurances can be established 
separately, follow different lifecycles and subsequently be brought together for execution 
and settlement.
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CHAPTER 4

Governed Offline reveals a principle that extends beyond offline payments: 
authority establishment and authority exercise do not have to occur within the 
same trusted interaction. This chapter generalises that principle through Trusted 
Intent and Portable Trust.

Portable Trust

Chapter 3 showed that Governed Offline separates the lifecycle of monetary assurance from the 
lifecycle of payment authority. In particular, it demonstrated that governed payment authority 
can be created for a specific transaction, persist beyond the interaction in which it originated, 
and subsequently be verified and relied upon by entitled participants. This chapter generalises 
that architectural property as Portable Trust.

The central question is no longer how to enable a particular offline payment. It is what becomes 
possible when governed payment authority itself can be represented independently of the 
interaction in which it was established.

4.1 From Governed Offline to a General Principle

The deeper significance of Governed Offline is not limited to connectivity. Its architecture 
demonstrates that authority establishment and authority exercise do not have to occur within 
the same trusted interaction. Once valid payment authority can be represented in a form that 
persists beyond its originating context, another entitled participant can subsequently determine 
whether that authority remains valid and whether it may be relied upon or exercised. The 
architectural question therefore changes from:

• How can payment authority be maintained during an offline transaction? to 
• Can governed payment authority become independently representable and verifiable 
beyond the context in which it was established?

Trusted Intent is the trust model that answers this question. Portable Trust is the broader 
architecture through which that capability can be used.

4.2 The Limitation of Session-Bound Payment Authority

In conventional online payment architecture, payment authority is typically established through 
a Trusted Session. The payer interacts with payment infrastructure, is authenticated, expresses 
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the relevant payment intent, and the applicable rules determine whether valid authority has 
been established. The payment infrastructure can rely upon that authority because it trusts the 
interaction and the processes through which the authority was established. The characteristic 
sequence is:

This model is effective when the payer and the relevant payment infrastructure can interact 
contemporaneously. Its defining architectural dependency, however, is the session itself. 
Payment authority is established and relied upon within the trusted interaction or context 
through which it was created. This creates a constraint whenever payment authority must be 
relied upon outside that context. The transaction may need to continue after the originating 
interaction has ended. Another participant may need to determine whether an action has been 
validly authorised. Authority established at one time may need to be exercised at another. A 
different technical or institutional system may need to act upon the authority without recreating 
the original payer interaction.

A session-dependent architecture can accommodate such situations through additional 
interactions, institutional trust relationships, credentials, messages or other mechanisms. But 
the underlying architectural dependency remains. Sufficient trust in the originating context must 
somehow be reconstructed or maintained. Trusted Intent provides a different model.

4.3 Trusted Intent as Portable Payment Authority

A Trusted Intent represents governed payment authority independently of the session or 
interaction in which that authority was established. The payer, or another party entitled to 
establish the relevant authority, authorises a payment or bounded set of payment actions. That 
authority is captured in a governed representation containing sufficient information for entitled 
participants subsequently to establish its provenance, validity and applicable constraints. The 
characteristic lifecycle is:
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The important development is not merely that an instruction can be stored or transmitted. 
Payment instructions can already be signed, retained and forwarded between systems. 
Persistence alone does not make an instruction a Trusted Intent. The defining architectural test 
is whether governed payment authority has become independently representable and verifiable 
beyond the trust context in which that authority was established. 

A Trusted Intent must therefore carry sufficient governed evidence for an entitled participant 
to determine that the relevant authority exists and that the proposed exercise of that authority 
falls within its applicable conditions. This makes payment authority portable in an architectural 
sense. The authority can persist beyond its originating interaction and be presented to another 
entitled participant that can independently determine whether it may rely upon or act upon it.

Figure 9 — From Trusted Session to Trusted Intent. With Trusted Session, payment authority is established 
and relied upon within the originating trusted interaction. With Trusted Intent, governed payment authority 
becomes independently represented, can persist beyond that interaction, and can subsequently be verified 
and exercised by entitled participants under defined governance conditions.

The defining test is therefore not whether an instruction is signed, stored or transmitted. It is 
whether governed payment authority can be independently represented and verified beyond 
the trust context in which that authority was established.

4.4 Portable Trust

Portable Trust is an architecture in which governed authority established in one trust context 
can be represented so that entitled participants can subsequently verify and rely upon that 
authority in another context, subject to defined governance conditions.

Portability does not detach authority from governance. Nor does it imply universal acceptance 
or unrestricted transferability. What becomes portable is a governed representation of authority 
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together with sufficient evidence for an entitled participant to establish whether that authority 
is valid and may be relied upon for the proposed action. Portable Trust therefore changes the 
relationship between the context in which authority is established and the context in which it is 
later relied upon.

4.5 Establishment, Representation, Verification and Exercise

Portable Trust can be understood through four principal architectural functions.

• Authority establishment: The first requirement is valid establishment of the underlying 
authority. Authority may originate with a payer or another party entitled under the applicable 
governance arrangements to authorise a payment or bounded set of payment actions. 
Authentication may form part of this process, but authentication and authority remain distinct. 
Authentication establishes the relevant identity or credentials; authority establishment 
determines what payment action has actually been authorised.

• Representation: The established authority must then be represented in a governed form. 
The representation must express sufficiently what has been authorised and the conditions 
under which that authority may subsequently be relied upon or exercised. The exact technical 
representation is implementation-dependent. Portable Trust is therefore not defined by a 
particular data format, signature mechanism or protocol. The architectural requirement is that 
the representation carries the evidence necessary for subsequent governed verification of the 
authority it represents.

• Verification: An entitled participant receiving the representation must be able to determine 
whether the represented authority can validly be relied upon. Verification may need to 
establish matters including:

• Provenance and authenticity 
• Integrity of the represented authority 
• The scope of the authority 
• Applicable constraints 
• Validity and expiry 
• Whether the participant is entitled to rely upon or exercise the authority 
• Any applicable revocation or other governance conditions

The verification mechanisms depend upon the implementation and governance model. The 
architectural point is that verification can occur outside the originating interaction without 
requiring the original authority to be recreated.
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• Exercise: Verification does not itself exercise the authority. Once valid authority has been 
established from the Trusted Intent, an entitled participant may act upon it within the 
permitted scope and conditions. That action may initiate or support subsequent payment 
processing, execution or settlement. The distinction between authority establishment and 
authority exercise is fundamental. Portable Trust permits these functions to occur at different 
times, in different contexts and potentially through different participants while remaining 
connected by a governed representation of the authority.

Figure 10 — The Portable Trust Lifecycle.  Portable Trust separates the establishment of governed payment 
authority from its subsequent reliance and exercise. Authority is represented as a Trusted Intent that can 
persist beyond its originating interaction. Entitled participants can subsequently verify and act upon that 
authority subject to its provenance, scope, validity, constraints and applicable governance conditions.

4.6 Portable Trust Does Not Provide Monetary Assurance

The distinction between payment authority and monetary assurance remains essential. 
Trusted Intent carries payment authority. It does not inherently carry monetary assurance. A 
valid Trusted Intent establishes that the relevant payment or payment action has been validly 
authorised under the applicable governance arrangements. It does not, by itself, establish that 
sufficient money, credit or other monetary capacity exists to support that payment.

The monetary assurance required by the transaction must therefore be provided separately 
through the appropriate monetary trust architecture. It may derive from an authoritative 
monetary system through a Trusted Assertion. It may derive from an independently verifiable 
monetary representation qualifying as a Trusted Object. It may, as in Governed Offline, 
derive from monetary capacity reserved beforehand in an underlying payment system. Other 
architectures may establish sufficient monetary assurance through other valid arrangements.

This preserves the independence of the two dimensions developed in Chapter 2. Making 
payment authority independently representable does not make money independently 
representable. Conversely, making monetary assurance independently representable does not 
establish authority for a particular payment. Portable Trust therefore develops the payment-
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authority dimension of the Payment Trust Architecture Design Space. It does not collapse 
monetary assurance and payment authority into a single representation.

4.7 Governance Makes Authority Portable

For authority to remain trustworthy beyond its originating interaction, the representation cannot 
merely describe an intention. It must operate within governance arrangements that determine 
the meaning and permitted use of that authority.

The relevant governance questions include:

Governance dimension Architectural question

Provenance Who established the authority, and can its origin be established?

Entitlement to establish Was the originating party entitled to create this authority?

Scope What payment or bounded set of actions has been authorised?

Constraints What limits or conditions apply to its exercise?

Entitlement to verify Which participants may verify and rely upon the represented authority?

Entitlement to exercise Who may act upon the authority?

Validity Under what conditions does the represented authority remain valid?

Expiry For how long may the authority remain exercisable?

Revocation Under what circumstances, and through what mechanism, may the authority cease 
to be valid?

Table 4 — Governance of Portable Payment Authority. Portable Trust does not make authority unrestricted 
or universally transferable. A Trusted Intent represents governed payment authority. Governance determines 
who may establish that authority, what it permits, who may verify and exercise it, and the validity, constraint, 
expiry and revocation conditions under which subsequent reliance is permitted.

These properties distinguish Portable Trust from the simple transmission of a payment 
instruction. A participant does not rely upon a Trusted Intent merely because it possesses the 
representation. It relies upon the authority because it can verify the representation under 
governance arrangements that entitle it to do so. Governance is therefore not an external 
addition to portability. It is what makes portable authority meaningful.
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4.8 Separate Assurance Lifecycles

Portable Trust also clarifies a broader property of payment architecture: monetary assurance 
and payment authority need not share the same lifecycle. They may originate from different 
sources, be established at different times, use different representations, and be relied upon by 
different participants at different stages.

Governed Offline provides a practical example: monetary assurance is established beforehand 
through reservation, while payment authority is created later as Trusted Intent. The two 
assurances are subsequently brought together for execution and settlement. Portable Trust 
generalises the payment-authority side of this architecture. It allows payment authority to have 
a lifecycle independent of the interaction in which it originated.

Portable Trust does not replace the authoritative monetary system or assume responsibility for 
authoritative monetary state. Its role is to allow governed payment authority to be established, 
represented, persisted and verified independently of the interaction in which that authority 
originated. The resulting authority can then be used by entitled payment infrastructure as part 
of the processing required to execute and settle the transaction.

This creates a useful separation of architectural responsibilities.

• At the Portable Trust layer, payment authority can be established and represented 
as Trusted Intent. The representation can persist and subsequently be verified under the 
applicable governance conditions. 
• At the underlying payment-system layer, the relevant monetary commitments remain 
authoritative. Payment processing ultimately has to produce the native instructions and 
governed changes required by that monetary system for execution and settlement.

The layers therefore perform different functions. Portable Trust carries governed authority; it 
does not become the authoritative monetary ledger. Nor does verification of a Trusted Intent 
itself constitute settlement.

Governed Offline illustrates this separation in practice: Portable Trust carries the authority 
required by the transaction, while the underlying payment system remains responsible for 
authoritative monetary commitments, execution and settlement.

Portable Trust can therefore extend the ways in which payment authority is represented 
and transported while preserving the responsibility of the underlying monetary system for 
authoritative monetary commitments and their governed modification.
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4.9 From Separation to Composability

Governed Offline demonstrates one form of composition: Reserved monetary assurance + 
Trusted Intent. In this configuration, payment authority becomes independently representable 
while monetary assurance remains anchored in the underlying payment system.

A different configuration arises when the monetary-assurance dimension also becomes 
independently representable: Trusted Object + Trusted Intent. Here both assurances required by 
a payment can derive from independently verifiable representations.

The two architectures therefore demonstrate different degrees of independence. Governed 
Offline does not require the underlying money to become a Trusted Object. Its monetary 
assurance remains anchored in the reservation established within the underlying payment 
system. What becomes independently representable is the payment authority.

With Trusted Object + Trusted Intent, by contrast, both monetary assurance and payment 
authority can derive from independently verifiable representations. Value and authority can 
therefore potentially be established separately and subsequently brought together by entitled 
participants under defined governance conditions. 

The concept of composability should not be interpreted as removing the requirements of 
payment architecture. Every completed payment must still have sufficient monetary assurance 
and valid payment authority. Verification remains governed. Monetary integrity must be 
preserved. Execution and settlement must ultimately produce the appropriate governed 
changes to monetary commitments. What changes is where, when and through which trust 
context the required assurances can be established and relied upon.

4.10 From Portable Trust to New Payment Architectures

Portable Trust therefore represents a broader architectural development than the offline-
payment problem through which it first became visible. Once governed payment authority can 
persist independently of its originating interaction, it can be combined with different forms of 
monetary assurance and exercised in different contexts under defined governance conditions.

The significance is not that Trusted Intent prescribes a particular application. It is that payment 
authority becomes another independently configurable dimension of payment architecture. The 
next chapter examines the architectural opportunities that emerge from this expanded design 
space.

Portable Trust allows governed payment authority to become independently 
representable and verifiable beyond the interaction in which it was established, 
separating authority establishment from subsequent reliance and exercise.
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CHAPTER 5

Once monetary assurance and payment authority can be represented and combined 
differently, new payment architectures become possible. The relevant question 
is not which applications Trusted Intent “enables,” but which trust dependency 
changes in each architecture and what capability that change creates.

Architectural Opportunities

The preceding chapters developed the Payment Trust Architecture Design Space and showed 
how Portable Trust allows governed payment authority to become independently representable 
and verifiable beyond the session in which it was established.

The significance of this development is not that Trusted Intent creates a particular category of 
payment application. It is that independently representable payment authority introduces new 
ways of constructing payment architectures.

Every payment still requires the same two assurances:

• Monetary assurance that sufficient valid value or capacity supports the transaction 
• Payment authority that the relevant transaction has been validly authorised.

What changes is where and when those assurances can be established, how they are 
represented, who can subsequently rely upon them, and how they can be combined.

This distinction matters because apparently different developments such as delegation, 
programmable payments, autonomous agents, and tokenised financial markets can be analysed 
through the same architectural framework. Their significance does not arise simply because 
Trusted Intent is added to them. It arises because one or both assurances required by a 
payment can be established independently of the interaction in which the eventual transaction 
is executed. The relevant question is therefore: What becomes possible when monetary assurance 
and payment authority can be represented and combined differently?

5.1 A Common Framework for Architectural Opportunities

The opportunities considered in this chapter should be analysed in the same way as the offline 
architectures examined in Chapter 3. For each architecture, the relevant questions are:
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• Monetary assurance 
• What monetary assurance is required? 
• Where does it come from? 
• When is it established? 
• How is it represented? 
• Who must rely upon it?

• Payment authority 
• What payment authority is required? 
• Who establishes it? 
• Where and when is it established? 
• How is it represented? 
• Who may subsequently verify, rely upon or exercise it?

• Architectural consequence 
• Which trust model provides each assurance? 
• Which system or session dependency is removed? 
• What new capability results? 
• How are the two assurances ultimately brought together? 
• How does execution and settlement produce the required governed change to authoritative 
monetary commitments?

This framework prevents two recurring conceptual errors. The first is to treat independently 
represented payment authority as if it also provided monetary assurance. It does not. A 
Trusted Intent may establish valid authority for a payment while sufficient funds still need to 
be established separately. The second is to describe an application as a Trusted Intent use case 
without explaining why the architecture becomes possible. The relevant contribution is the 
changed location, timing or representation of trust, not the application label itself.

The opportunities considered below therefore represent different configurations of the same 
underlying design space.

5.2 Delegated Authority

Delegation separates the participant that establishes payment authority from the participant 
that subsequently exercises that authority. Delegation itself is not new. Financial systems 
already support mandates, powers of attorney, corporate signing rules, payment permissions 
and other forms of delegated authority.
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The architectural constraint is often how that delegated authority is made available to 
the participant or system that subsequently needs to act upon it. In a session-dependent 
architecture, the delegating party may have to participate in the transaction, the delegate may 
need to be authenticated within infrastructure that already understands the mandate, or the 
relevant system must maintain another trusted mechanism through which the delegation can be 
reconstructed.

Trusted Intent creates another possibility. The delegating party can establish governed payment 
authority in advance. That authority can be represented independently, including the scope and 
conditions under which another entitled participant may exercise it. The resulting sequence 
becomes:

The delegate does not obtain unrestricted authority. The Trusted Intent may constrain the 
delegated authority according to parameters such as permitted recipient, amount, purpose, 
instrument, frequency, time period or other applicable conditions. The important architectural 
change is therefore: The authority to pay can persist independently of the principal’s subsequent 
participation.

Monetary assurance remains separate. It may be established conventionally when the delegated 
payment is executed, through a Trusted Assertion from the relevant account or payment system. 
In another architecture, monetary assurance may already exist in another form. Delegated 
authority therefore does not require the monetary trust model to change.

A relatively conservative architecture could combine:

• Trusted Assertion + Trusted Intent: The account or payment system continues to establish 
monetary assurance conventionally, while payment authority has become independently 
representable. The dependency removed is not dependence upon the monetary system. It 
is the requirement for the principal’s payment authority to be recreated contemporaneously 
when the delegate acts. This allows delegation to become more portable across time, 
participants and potentially systems while remaining governed by the authority originally 
established.
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5.3 Programmable Payments

Programmable payments introduce another separation: the establishment of payment authority 
can occur before the conditions under which that authority may be exercised have been fulfilled. 
The characteristic architecture is:

This is importantly different from simply automating a conventional payment. In a conventional 
recurring or rule-based payment, a system may store instructions and later initiate a payment 
under previously configured parameters. Whether this constitutes independently represented 
payment authority depends on the architecture through which the later transaction is 
authorised.

With Trusted Intent, the authority itself can be established in advance as a governed 
representation. The Trusted Intent may specify:

• What action is authorised 
• Who may exercise the authority 
• The value or value range permitted 
• Applicable recipients 
• Temporal restrictions 
• External or internal conditions 
• Frequency or cumulative limits 
• Expiry or revocation conditions 
• Other governance constraints

The authority then persists until the relevant conditions permit its exercise. This creates a 
distinction between:

• what the user or institution has authorised and 
• whether the conditions for executing that authority have yet been satisfied

The condition does not create the payment authority. It determines whether previously established 
authority may now be exercised. That distinction is significant because it avoids making every future 
exercise of programmable logic dependent upon a new user-authentication session.
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Monetary assurance again remains a separate architectural concern. A user may establish 
authority today for a payment that can only be executed next week, but that does not 
necessarily mean sufficient monetary capacity has also been committed for a week. Depending 
upon the architecture, monetary assurance may be obtained only when the condition is fulfilled 
and execution is attempted.

A common configuration could therefore remain:

• Trusted Assertion + Trusted Intent: Payment authority is persistent and independently 
represented; monetary assurance continues to be established from the account or monetary 
system at execution time.

Other architectures could combine Trusted Intent with monetary assurance established earlier 
or represented differently. The important contribution of Trusted Intent is therefore not pre-
funded programmability. It is the ability to separate authority establishment from subsequent 
condition fulfilment and exercise.

5.4 Autonomous and AI-Agent Payments

Autonomous software agents make the separation between authority establishment and 
authority exercise particularly important. An agent cannot simply be assumed to possess 
unlimited authority because it acts on behalf of a user or institution. Nor does authentication 
of the agent establish that every payment it might initiate has been authorised. The payment 
architecture must establish what authority the agent possesses. Trusted Intent provides a 
possible mechanism for representing that authority explicitly.

A user or institution can establish bounded governed payment authority under which an agent 
may subsequently act. The resulting sequence may be represented as:

The Trusted Intent can determine the boundaries within which autonomous activity is permitted. 
Those boundaries might include:

• Maximum value 
• Cumulative value 
• Permitted categories of expenditure 
• Approved recipients 
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• Frequency limits 
• Permitted time periods 
• Contextual conditions 
• Required approvals 
• Escalation conditions 
• Expiry 
• Revocation

The agent therefore does not independently decide what authority it has. It operates within 
governed authority previously established by an entitled participant. This can remove an 
important architectural dependency: A new user-authentication session need not necessarily be 
created for every subsequent payment action performed by the agent.

That does not mean the user has disappeared from the trust architecture. The user’s or 
institution’s authority is what gives the Trusted Intent meaning. Nor does the Trusted Intent 
provide funds. When the agent attempts to exercise its authority, monetary assurance may still 
be obtained conventionally through a Trusted Assertion from the relevant account or payment 
system. A possible architecture is therefore again:

• Trusted Assertion + Trusted Intent: The payment system establishes monetary assurance 
at execution time. The Trusted Intent establishes that the agent is entitled to initiate the 
relevant transaction. Other configurations are possible, but the separation remains essential: 
Trusted Intent answers whether the agent is authorised to act. Monetary assurance answers 
whether sufficient value supports the action.

This distinction prevents autonomous payment architecture from conflating delegated authority 
with solvency.

5.5 Tokenised Financial Markets

Tokenised financial markets make the two-dimensional nature of the Payment Trust Architecture 
Design Space particularly visible. Tokenisation can independently change the representation of 
several different things:

• Financial assets 
• Money 
• Transaction authority 
• Transaction conditions 
• Records used in execution and settlement
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These representations should not be treated as equivalent. 

• A tokenised asset represents an asset or claim.  
• A Trusted Object, where the architectural conditions are satisfied, can provide 
independently verifiable monetary assurance. 
• A Trusted Intent represents governed payment authority.

Transaction logic may represent conditions under which exchanges or settlements should occur. 
A complete transaction still requires the appropriate assurances and ultimately the governed 
changes to the authoritative monetary or ownership commitments involved.

Tokenised financial markets can therefore be analysed by asking separately: 

• What asset is being transferred? 
• What money or monetary assurance supports the payment leg? 
• What authority permits the transaction? 
• What conditions govern execution? 
• Who can verify each representation? 
• Where does final settlement occur?

The architectural opportunity comes from reducing the requirement for all of these assurances 
to be reconstructed through contemporaneous institutional interactions.

• An independently represented asset can establish relevant assurance concerning the asset. 
• An independently represented monetary instrument can establish monetary assurance. 
• An independently represented Trusted Intent can establish payment authority.

These different representations may then be verified by entitled participants and brought 
together as part of an executable transaction. This does not eliminate institutions or 
governance. The validity of the representations, entitlement to rely upon them, conditions 
governing transfer, settlement arrangements and authoritative records remain institutional 
questions. What changes is the extent to which the transaction must continuously return to 
the originating systems merely to reconstruct the assurances required for the transaction to 
proceed.

5.6 Trusted Object + Trusted Intent

A particularly important configuration within the Payment Trust Architecture Design Space arises 
when Trusted Object and Trusted Intent are combined. In this architecture:

• Trusted Object: independently represented monetary assurance 
• Trusted Intent: independently represented payment authority
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Both assurances required for a payment can therefore exist as independently verifiable 
representations. This is materially different from Governed Offline. In Governed Offline, 
payment authority is independently represented as Trusted Intent, but monetary assurance 
remains anchored in the underlying payment system through the prior reservation. The 
reservation does not become a Trusted Object.

With Trusted Object + Trusted Intent, by contrast, both dimensions of the payment architecture 
move towards independent representation. This creates the possibility that monetary assurance 
and payment authority can be:

• Established and represented separately 
• Persist and verified separately 
• Subsequently brought together to support a transaction 

This is the basis for composable payment transactions.

Figure 11 — Composable Payment Transactions. When Trusted Object and Trusted Intent are combined, 
both monetary assurance and payment authority can derive from independently verifiable representations. 
The assurances may therefore be established, represented and verified separately before being brought 
together by entitled participants to support execution and settlement. Composability does not remove the 
continuing requirements for governance, monetary integrity or authoritative settlement.
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5.7 Comparing the Architectural Opportunities

Rather than create separate diagrams for delegation, programmability, agents and tokenised 
markets, I think one comparison table is more useful.

Dimension Delegated 
Authority

Programmable 
Payments

AI-Agent 
Payments

Tokenised Financial 
Markets

Architectural 
separation

Authority 
establishment 
separated from 
the participant that 
later exercises it

Authority 
establishment 
separated from 
condition fulfilment 
and later exercise

User/institution 
authority separated 
from individual 
autonomous 
payment actions

Asset, monetary 
assurance, authority 
and execution 
conditions may be 
separately represented

Payment 
authority

Established by 
a principal and 
subsequently 
exercisable by an 
entitled delegate

Established before 
the conditions 
for exercise are 
necessarily fulfilled

Established by a 
user or institution 
as bounded 
authority for the 
agent

May be independently 
represented for 
a transaction or 
bounded set of 
transactions

Authority 
representation

Trusted Intent Trusted Intent Trusted Intent Trusted Session 
or Trusted Intent 
depending on 
architecture

Monetary 
assurance

Supplied separately 
through the 
appropriate 
monetary model

May be established 
at execution or 
independently 
according to 
architecture

May be established 
conventionally 
at execution or 
through another 
monetary model

May derive from 
Trusted Assertion, 
Trusted Object 
or another valid 
monetary assurance

Typical 
configuration

Trusted Assertion 
+ Trusted Intent is 
possible

Trusted Assertion 
+ Trusted Intent is 
possible

Trusted Assertion 
+ Trusted Intent is 
possible

Multiple 
configurations, 
including Trusted 
Object + Trusted Intent

Who exercises 
authority?

An entitled 
delegate

An entitled 
participant or 
system when 
conditions are 
fulfilled

An entitled 
software agent

An entitled participant, 
infrastructure 
component or 
automated process

Dependency 
reduced

Contemporaneous 
participation of the 
principal

Contemporaneous 
re-authorisation 
when the condition 
is fulfilled

New user-
authentication 
session for every 
agent action

Need to reconstruct 
multiple 
assurances through 
contemporaneous 
institutional interaction
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5.8 Composability Does Not Remove Payment Dependencies

Composability should not be confused with independence from payment infrastructure.

An architecture in which both assurances are independently representable still needs rules 
determining:

• Whether each representation is valid 
• Who is entitled to verify it 
• Whether it may be relied upon for the proposed transaction 
• Whether the representations can validly be combined 
• How conflicting or duplicate use is prevented or resolved 
• How execution occurs 
• How clearing and settlement occur where relevant 
• How authoritative monetary commitments are ultimately changed

Trusted Object and Trusted Intent therefore remove particular verification dependencies. They 
do not remove the institutional foundations from which money and payment authority derive 
their meaning. Nor does independent verification imply universal acceptance. An independently 
verifiable representation can be relied upon only by a participant entitled to do so under the 
applicable technical and governance arrangements. The architectural development is therefore 
one of controlled composability, not unrestricted composability. This distinction is important if 
the design space is to remain institutionally meaningful.

Capability 
created

Portable delegated 
authority

Governed 
conditional 
exercise

Bounded 
autonomous 
payment activity

More independently 
verifiable and 
composable 
transaction structures

What remains 
necessary?

Monetary 
assurance, 
verification, 
execution and 
settlement

Monetary 
assurance, 
condition 
verification, 
execution and 
settlement

Monetary 
assurance, agent 
governance, 
verification, 
execution and 
settlement

Governance, monetary 
and asset integrity, 
execution, clearing and 
settlement

Table 5 — Architectural Opportunities Through the Two-Assurance Framework.  Delegation, 
programmability, autonomous agents and tokenised financial markets represent different applications of 
the same underlying design space. Their capabilities arise from different ways of establishing, representing 
and combining monetary assurance and payment authority. Trusted Intent can make payment authority 
independently representable, but monetary assurance must still be supplied through an appropriate 
monetary trust model.



5 4Rethinking Trust in Payments - © All rights reserved - Crunchfish AB, August 2026 

5.9 Future Monetary Systems

The Payment Trust Architecture Design Space should not be understood as describing a 
migration from one architecture to another predetermined destination.

• Trusted Assertions and Trusted Objects can coexist. 
• Trusted Sessions and Trusted Intents can coexist. 
• Account-based and object-based representations of money can coexist. 
• Layer-1 and Layer-2 architectures can coexist. 
• Different payment environments may use different combinations according to their 
requirements. 
• A retail payment may continue to use Trusted Assertion and Trusted Session because a 
connected transaction remains the simplest and most efficient architecture. 
• A delegated or agent transaction may combine Trusted Assertion with Trusted Intent 
because payment authority needs to persist while monetary assurance can still be established 
conventionally at execution. 
• A tokenised market may combine Trusted Object with Trusted Session where independently 
represented value is useful but contemporaneous authority remains appropriate. 
• Another architecture may combine Trusted Object and Trusted Intent because both 
monetary assurance and payment authority need to be independently represented.

These are not necessarily stages in a universal evolutionary sequence. They are configurations 
within a design space. Future monetary systems may therefore become increasingly 
heterogeneous in their trust architecture while remaining interoperable at appropriate 
institutional boundaries. The important architectural development is not replacement, but 
choice.

Systems can determine separately how monetary assurance should be represented and how 
payment authority should be represented, according to the requirements of the transaction, the 
participants and the institutional environment.

5.10 From Architectural Possibility to Institutional Viability

The examples in this chapter demonstrate why the Payment Trust Architecture Design Space is 
useful.

• Delegated authority becomes easier to separate from contemporaneous participation by the 
principal. 
• Programmable payments can separate prior authority establishment from later condition 
fulfilment and exercise. 
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• Autonomous agents can operate within bounded governed authority rather than requiring 
an unconstrained mandate or a new payer session for every action. 
• Tokenised financial markets can combine independently represented assets, monetary 
assurance and transaction authority in new ways. 
• The combination of Trusted Object and Trusted Intent reveals the possibility of increasingly 
composable payment transactions in which the two assurances required by a payment can be 
established and verified independently before being brought together for execution.

These capabilities arise from the architecture. They do not arise because Trusted Intent 
somehow supplies every component required for a payment. The analytical discipline remains 
the same throughout: 

• What assurance is required?  
• Where does it come from?  
• How is it represented?  
• Who may rely upon it?  
• Which dependency has been removed?  
• What new capability results?

This is the principal purpose of the Payment Trust Architecture Design Space: to explain what 
can be constructed and why. But architectural possibility is not sufficient.

An architecture may be technically possible while creating undesirable liquidity structures, 
unacceptable exposures, operational complexity, institutional fragmentation or governance 
problems.

The next question is therefore not what can be built, but whether the resulting architecture 
is institutionally viable. Chapter 6 applies the complementary Bankable, Implementable and 
Governable (BIG) Analytical Framework to that question.

New payment capabilities arise when one or both assurances can be established, 
represented or relied upon independently of the interaction in which execution ultimately 
occurs. The use cases are consequences of the architecture, not the architecture itself.
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CHAPTER 6

The Payment Trust Architecture Design Space explains what can be constructed, but 
architectural possibility does not establish institutional viability. The BIG Analytical 
Framework developed in our previous work provides the complementary lens 
for evaluating the monetary, operational and governance consequences of those 
architectural choices.

Bankable, Implementable and Governable

The Payment Trust Architecture Design Space developed in this paper describes how different 
trust models for monetary assurance and payment authority can be combined, and what 
architectural capabilities those combinations make possible. Architectural possibility, however, 
does not by itself establish institutional viability. In our previous work, we developed the BIG 
Analytical Framework to assess payment architectures according to three complementary 
requirements: whether they are Bankable, Implementable and Governable. The framework 
provides an institutional lens through which different payment architectures can be evaluated.

The distinction between the two frameworks is important. The Payment Trust Architecture 
Design Space asks what can be built, using which trust models, and what those combinations 
enable. The BIG Analytical Framework asks whether the resulting architecture can operate 
sustainably, practically and responsibly within the financial system. This is consistent with the 
distinction already established in this paper between architectural possibility and institutional 
evaluation. 

The two frameworks are therefore complementary:

• Payment Trust Architecture Design Space: What can be built, using which trust models, 
and what does that enable? 
• BIG Analytical Framework: Can the resulting architecture operate sustainably and 
responsibly within the financial system?

BIG was originally used to compare the institutional characteristics of different offline payment 
architectures and generations. In this paper, it can be applied more generally to the Payment 
Trust Architecture Design Space. The purpose is not to assign a universal score to each trust 
model or architectural configuration. Rather, it is to identify the institutional consequences 
that follow from different choices about how monetary assurance and payment authority are 
established, represented, verified and relied upon.
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6.1 Bankable

Bankability concerns the monetary consequences of a payment architecture. Every payment 
ultimately effects a governed change to monetary commitments. Different architectures may 
establish and represent monetary assurance in different ways, but the underlying monetary 
commitments and the institutional responsibilities associated with them do not disappear.

A bankable architecture must therefore provide a sustainable relationship between the 
assurances used to support payments and the monetary arrangements against which those 
payments are ultimately executed and settled. Relevant considerations include liquidity 
anchoring, exposure, funding efficiency, the nature and location of monetary commitments, 
balance-sheet implications, settlement structures and responsibility for monetary claims. These 
are also the dimensions identified for Bankability in the development of this paper. 

Different trust models can change these consequences without changing the fundamental 
requirement for monetary integrity. A Trusted Assertion may allow one participant to rely upon 
monetary assurance established by another trusted system or institution. A Trusted Object may 
allow monetary assurance to be independently established from a monetary representation. 
Governed Offline may establish bounded monetary assurance through a prior reservation while 
leaving the underlying money within the authoritative monetary system. Each architecture 
therefore creates a different relationship between assurance, liquidity, exposure and settlement. 

The central question for Bankability is: Can the architecture operate sustainably without creating 
unacceptable liquidity, credit or balance-sheet consequences?

Bankability is therefore not determined by whether an architecture is account-based, token-
based, online or offline. It depends upon how monetary assurance is anchored, what monetary 
commitments ultimately support the transaction, which participants bear exposure, and how 
those commitments are eventually changed through execution and settlement.

6.2 Implementable

Implementability concerns whether a payment architecture can be deployed and operated at 
meaningful scale within real payment ecosystems. An architecture may be conceptually valid 
while remaining difficult to deploy. Payment systems consist of heterogeneous institutions, 
technologies, regulatory arrangements, operating environments and existing infrastructures. 
Architectural innovation must therefore be considered not only in terms of what it enables, but 
also in terms of what must change for that capability to become operational.
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Relevant considerations include scalability, interoperability, deployment model, infrastructure 
dependencies, integration with existing systems, technology and vendor neutrality, and 
operational resilience. The Payment Trust Architecture Design Space makes some of these 
dependencies explicit. 

• Trusted Assertions can support interoperability between systems through recognised trust 
relationships.  
• Trusted Objects can allow monetary assurance to cross technical or institutional contexts 
through independently verifiable monetary representations.  
• Trusted Intents can allow payment authority to persist beyond the interaction in which it 
originated and subsequently be relied upon by other entitled participants.

Removing one dependency, however, may introduce other implementation requirements. 
Independent verification requires appropriate verification mechanisms. Cross-system reliance 
requires agreed technical and governance arrangements. Persistent payment authority 
requires mechanisms through which its provenance, validity and constraints can be established. 
Implementation must therefore be considered across the architecture as a whole rather than 
inferred from any individual trust model. 

The central question for Implementability is: Can the architecture be deployed and operated at 
meaningful scale across heterogeneous real-world payment ecosystems?

6.3 Governable

Governability concerns whether the monetary assurances, payment authorities and resulting 
actions created by an architecture remain subject to effective institutional governance. 
Governance is required in every payment architecture, but the objects of governance change as 
trust models evolve. In conventional payment architectures, much of the governance of payment 
authority can be embedded within the authenticated interaction in which the payer is identified, 
authority is established and the transaction is processed.

Trusted Intent changes this relationship. Payment authority can persist beyond the interaction 
in which it was established and subsequently be verified or exercised by entitled participants. 
Governance must therefore travel with, or otherwise remain applicable to, the represented 
authority. Relevant considerations include who can establish authority, who can exercise it, 
provenance, constraints, expiry, revocation, privacy, accountability, liability and responsibility, 
monetary integrity and systemic governance. 

These requirements are not incidental properties of Trusted Intent. They are central to the 
distinction between a persistent payment instruction and independently representable 
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governed payment authority. As established earlier in this paper, a Trusted Intent is subject to 
governance arrangements determining who may establish the authority, who may verify it, who 
may act upon it, what actions it permits and under what validity, constraint, expiry or revocation 
conditions it may be exercised. 

The same principle applies to monetary assurance. Trusted Assertions depend upon governance 
of the asserting institutions and the arrangements under which their assertions can be relied 
upon. Trusted Objects depend upon the rules governing validity, provenance, control and 
conflicting use of the monetary representation. 

The central question for Governability is: Can the architecture, the assurances it provides and the 
authorities it creates remain subject to effective institutional governance?

6.4 Applying BIG to the Payment Trust Architecture Design Space

BIG can now be applied to the Payment Trust Architecture Design Space without treating any 
particular trust model as inherently superior.

The Design Space contains two independent dimensions. Monetary assurance may remain 
system-dependent through Trusted Assertion or become independently representable through 
Trusted Object. Payment authority may remain session-dependent through Trusted Session or 
become independently representable through Trusted Intent. Their combinations create four 
fundamental architectural configurations. 

Each configuration removes different dependencies and therefore creates different institutional 
consequences.

Monetary assurance Payment authority Architectural 
characteristic

BIG considerations

Trusted Assertion Trusted Session System- and session-
dependent

Strong reliance on 
continuously available 
infrastructure and 
established institutional 
relationships

Trusted Object Trusted Session Independently 
representable monetary 
assurance

Monetary assurance 
can become portable 
while payment authority 
remains dependent 
upon contemporaneous 
interaction
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The purpose of this comparison is not to rank the quadrants. Each may be appropriate in 
different institutional contexts. Rather, the matrix shows how architectural choices alter the 
questions that BIG must examine.

• Moving from Trusted Assertion towards Trusted Object changes how monetary assurance 
is represented and verified. This may alter infrastructure dependencies and interoperability, 
but it may also change the mechanisms required to preserve monetary integrity. 
• Moving from Trusted Session towards Trusted Intent changes how payment authority 
is represented and relied upon. This can remove the requirement for the originating 
interaction to remain available when authority is subsequently exercised, while creating new 
requirements for provenance, constraints, expiry, revocation and accountability. 
• Moving along both dimensions creates the possibility for monetary assurance and 
payment authority to be established separately, represented independently and subsequently 
brought together. This increases architectural composability, but it does not eliminate the 
requirements represented by BIG. On the contrary, the greater the independence of the 
assurances, the more important it becomes to understand how liquidity, implementation and 
governance remain anchored in the wider financial system.

Trusted Assertion Trusted Intent Independently 
representable payment 
authority

Payment authority can 
persist and travel while 
monetary assurance 
remains anchored in 
trusted systems

Trusted Object Trusted Intent Independently 
representable monetary 
assurance and payment 
authority

Greater transaction 
composability, 
accompanied by 
requirements for 
governance and 
verification of both 
independently 
represented assurances

Table 7 — Applying BIG to the Payment Trust Architecture Design Space.   The four fundamental 
configurations in the Payment Trust Architecture Design Space remove different system and session 
dependencies and therefore create different institutional considerations. BIG does not rank the trust 
models themselves; it provides a complementary lens for evaluating how each resulting architecture affects 
Bankability, Implementability and Governability. The appropriate assessment depends on the monetary 
arrangements, deployment context, participants and governance model of the specific architecture.
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6.5 Revisiting Offline Payment Architectures

Immediate-, Deferred- and Governed- Offline provide a useful illustration because our previous 
work already examined their institutional consequences. The Payment Trust Architecture Design 
Space now provides a more precise architectural explanation for why those consequences arise.

The three approaches differ fundamentally in the timing and location of monetary assurance. 
Immediate Offline makes monetary value or assurance available for local reliance. Deferred 
Offline accepts the payment before monetary assurance is subsequently established or 
confirmed. Governed Offline establishes bounded monetary assurance in advance while creating 
the authority for the payment locally when the transaction occurs. Those choices have direct BIG 
consequences.

• For Bankability, the architectures differ in where liquidity is committed and where exposure 
can arise. Immediate approaches may require monetary value to be moved into a locally 
usable form. Deferred approaches permit transactions before monetary assurance has been 
confirmed, creating exposure that must subsequently be managed. Governed Offline instead 
establishes bounded monetary assurance in advance through reservation. 
• For Implementability, the approaches make different assumptions about infrastructure, 
interoperability and integration with existing payment systems. Their ability to scale cannot 
therefore be inferred merely from their ability to complete an individual offline transaction. 
• For Governability, they differ in how risk is bounded, how payment authority is established 
and how the resulting offline transaction reconnects with authoritative monetary state.

The earlier BIG analysis and the new Payment Trust Architecture Design Space therefore 
describe the same architectures from different perspectives. BIG identifies their institutional 
consequences. The Design Space helps explain why those consequences arise from the 
underlying trust architecture. This is precisely the relationship envisaged for the chapter in the 
paper’s narrative development. 

6.6 Architectural Possibility and Institutional Viability

The Payment Trust Architecture Design Space and the BIG Analytical Framework answer 
different but complementary questions. The Design Space describes the architectural 
possibilities created by different representations of monetary assurance and payment authority. 
BIG evaluates whether those possibilities can operate sustainably within real financial systems.
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Neither framework determines a single preferred architecture. Trusted Assertions, Trusted 
Objects, Trusted Sessions and Trusted Intents can coexist, and different payment environments 
may require different combinations. Institutional requirements may also differ according to the 
monetary system, participants, transaction types and risks involved.

The important point is that architectural innovation cannot be assessed solely by what it makes 
technically possible. Changes in how monetary assurance or payment authority are represented 
alter dependencies, redistribute risks and responsibilities, and create different requirements for 
liquidity, implementation and governance.

The two frameworks can therefore be brought together in a simple relationship:

• Payment Trust Architecture Design Space: What is architecturally possible? 
• BIG Analytical Framework: What is institutionally viable?

Understanding future payment architectures requires both. What can be built must ultimately 
be considered together with whether it can be Bankable, Implementable and Governable.

What can be built must be considered together with whether it can be Bankable, 
Implementable and Governable. Architectural possibility and institutional viability are 
different but complementary questions.



6 3Rethinking Trust in Payments - © All rights reserved - Crunchfish AB, August 2026 

CHAPTER 7

Once monetary assurance and payment authority are recognised as independently 
configurable dimensions, the future of payment architecture no longer needs to be 
understood as a progression towards one preferred model. Different combinations 
can coexist, provided their capabilities and institutional consequences are 
understood and governed.

Future Payment Trust Architectures

The preceding chapters have developed two complementary ways of reasoning about payment 
architecture.

• The Payment Trust Architecture Design Space describes the architectural possibilities 
created by different ways of representing the two assurances required by a payment: 
monetary assurance and payment authority. Monetary assurance may remain dependent 
upon authoritative systems through Trusted Assertion or become independently 
representable through Trusted Object. Payment authority may remain dependent upon an 
originating interaction through Trusted Session or become independently representable 
through Trusted Intent. The independence of these two dimensions creates different 
architectural configurations with different dependencies and capabilities. 
• The BIG Analytical Framework addresses a different question. An architecture that is 
technically possible is not necessarily institutionally viable. Payment architectures must 
ultimately operate within monetary, operational and governance arrangements capable of 
supporting them. They must therefore be Bankable, Implementable and Governable.

The relationship can be expressed simply:

• Payment Trust Architecture Design Space: What is architecturally possible? 
• BIG Analytical Framework: What is institutionally viable?

Taken together, these frameworks suggest a broader way of thinking about the future of 
payment architecture. The future need not consist of a progression from one dominant 
architecture towards another. Different payment environments may require different 
combinations of trust models. Existing and emerging architectures may coexist. Some may 
retain system-dependent monetary assurance while making payment authority independently 
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representable. Others may make monetary assurance independently representable while 
retaining session-based payment authority. Still others may independently represent both. The 
important development is therefore not replacement, but architectural choice.

Future payment systems can increasingly determine separately how monetary assurance should 
be established and represented, how payment authority should be established and represented, 
where each assurance should be relied upon, and how the two should ultimately be brought 
together to effect governed changes to monetary commitments.

7.1 From Evolution to a Design Space

Payment systems have historically evolved by changing different parts of the payment 
architecture at different times. Messaging has become faster. Payment systems have become 
more interoperable. Settlement infrastructures have changed. New representations of money 
and financial assets have emerged. Authentication and authorisation mechanisms have 
developed alongside them. These developments are sometimes described as though payment 
architecture were progressing towards a single destination. The Payment Trust Architecture 
Design Space suggests a different interpretation.

The architectural development of monetary assurance from Trusted Assertion towards Trusted 
Object does not imply that Trusted Objects must replace Trusted Assertions. Similarly, the 
development of payment authority from Trusted Session towards Trusted Intent does not imply 
that Trusted Intents must replace Trusted Sessions. Each trust model addresses a particular 
architectural requirement.

• A conventional connected retail payment may continue to use Trusted Assertion and 
Trusted Session because the authoritative monetary system and payer interaction are both 
continuously available. In such an environment, independently representing either assurance 
may introduce complexity without providing sufficient additional benefit. 
• A delegated, programmable or autonomous payment may instead benefit from Trusted 
Intent because payment authority needs to persist beyond the originating interaction, while 
monetary assurance can continue to be established conventionally from the relevant account 
or payment system at execution time. 
• A tokenised financial market may use Trusted Object where independently represented 
monetary assurance is valuable, while continuing to establish payment authority through a 
contemporaneous Trusted Session. 
• Another architecture may combine Trusted Object and Trusted Intent because both 
monetary assurance and payment authority need to become independently representable and 
verifiable.
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These configurations are not necessarily successive stages of development. They occupy 
different positions within the same design space. The future of payment architecture may 
therefore become increasingly heterogeneous. Different trust models can coexist within 
the same financial ecosystem and even within different transactions supported by the same 
institutions or infrastructure.

What matters is not whether an architecture is more advanced according to a predetermined 
sequence. The relevant questions are what assurances the transaction requires, how those 
assurances should be represented, which participants need to rely upon them, which 
dependencies it is useful to remove, and whether the resulting architecture can operate 
sustainably within the wider financial system.

Figure 12 — Future Payment Architectures as a Governed Design Space. The Payment Trust 
Architecture Design Space does not describe a universal migration towards one preferred architecture. 
Trusted Assertions, Trusted Objects, Trusted Sessions and Trusted Intents may coexist and be combined 
according to the requirements of different payment environments. The Design Space identifies the 
architectures that are possible; the BIG Analytical Framework provides the complementary institutional test 
of whether those architectures are Bankable, Implementable and Governable. Future payment architecture is 
therefore shaped by governed architectural choice rather than inevitable replacement.
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7.2 Coexistence of Trust Models

The independence of the two dimensions makes coexistence a fundamental property of the 
design space.

• On the monetary-assurance dimension, Trusted Assertions and Trusted Objects solve 
different architectural problems.

• Trusted Assertion allows monetary assurance established within an authoritative system 
or institution to be relied upon elsewhere under recognised trust arrangements. This can 
provide system interoperability without requiring the underlying money itself to become 
independently represented. 
• Trusted Object changes the architecture more fundamentally. Monetary assurance can 
derive from an independently verifiable monetary representation, reducing the need for 
contemporaneous access to the originating monetary system whenever that assurance is 
relied upon.

Neither model is universally preferable. The appropriate architecture depends upon the 
monetary arrangements, participants, operating environment and requirements of the 
transaction.

• The same is true for payment authority.

• Trusted Session remains an effective architecture when the party establishing authority and 
the payment infrastructure can interact contemporaneously. The payer can be authenticated, 
payment intent can be captured, applicable rules can be applied, and authority can be 
established and relied upon within the same trusted interaction. 
• Trusted Intent becomes relevant when authority must persist beyond that interaction. 
Authority may need to be exercised later, relied upon by another participant, carried across 
technical or institutional boundaries, or made available when the originating interaction 
cannot be recreated.

Trusted Intent does not make Trusted Session obsolete. It creates an alternative representation 
of payment authority for architectures in which session dependence becomes a constraint.

Future payment systems may therefore support multiple trust models simultaneously. A 
single account or monetary arrangement could participate in transactions using session-
based authority in one context and independently represented authority in another. Monetary 
assurance could similarly be provided through an assertion for one transaction and through an 
independently verifiable representation in another architecture.
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This coexistence changes the architectural question from:

• Which trust model will prevail? to: 
• Which combination of trust models is appropriate for this payment architecture?

The Payment Trust Architecture Design Space provides a common language for answering that 
question.

7.3 Layer-1 and Layer-2 Payment Architectures

The design space also provides a way of considering the relationship between underlying 
monetary systems and additional payment layers. Not every architectural development requires 
the underlying representation of money to change. Governed Offline provides an important 
example. Monetary assurance is established through a reservation in the underlying payment 
system. The underlying money remains represented within that authoritative monetary system. 
What becomes independently represented is the payment authority created for the subsequent 
transaction.

Portable Trust can therefore operate as a Layer-2 trust architecture above an existing payment 
system. At that layer, governed payment authority can be established, represented as 
Trusted Intent, persisted and subsequently verified. At the underlying payment-system layer, 
authoritative monetary commitments remain governed by the existing monetary system, and 
the transaction must ultimately be converted into the instructions and processes required for 
execution and settlement.

The layers have different responsibilities.

• The Layer-2 architecture can determine how payment authority is established, represented, 
transported and verified. 
• The underlying payment system remains responsible for the authoritative monetary 
commitments against which the payment is ultimately executed and settled.

This separation is significant because it allows payment architecture to evolve without requiring 
every underlying monetary system to be redesigned simultaneously. New representations 
of payment authority can potentially be introduced above existing account-based payment 
infrastructures while preserving the monetary and settlement responsibilities of those 
infrastructures.

Other architectures may change the monetary layer itself. Trusted Objects may make monetary 
assurance independently representable. Tokenised monetary arrangements may introduce new 
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representations of monetary commitments. Some architectures may integrate independently 
represented monetary assurance directly into the underlying monetary infrastructure. Layer-1 
and Layer-2 development should therefore not be understood as competing architectural paths. 
They can represent different ways of changing the trust architecture.

• A Layer-1 development may change how monetary commitments or monetary assurance 
are represented. 
• A Layer-2 development may change how payment authority, transaction coordination or 
other payment functions are represented while retaining the underlying monetary system.

Architectures may also combine the two. The design space therefore allows architectural 
innovation to be analysed according to what is changing, rather than assuming that every 
new payment capability requires a new form of money or a replacement of existing payment 
infrastructure.

7.4 Assurance Portability

One of the broader consequences of the design space is that assurance can become portable 
independently along either architectural dimension.

• Trusted Object can make monetary assurance portable. An entitled participant can 
establish sufficient monetary assurance from an independently verifiable representation 
without obtaining a new contemporaneous assertion from the originating monetary system 
each time the assurance is required. 
• Trusted Intent can make payment authority portable. An entitled participant can 
establish that governed payment authority exists and may be relied upon without requiring 
the originating payer interaction to be recreated.

These are different forms of portability.

• Monetary portability does not imply authority portability. A participant may possess 
or receive an independently verifiable monetary representation without possessing valid 
authority to perform a particular payment. 
• Authority portability does not imply monetary portability. A participant may possess 
valid independently represented payment authority while monetary assurance continues to 
depend upon an account, reservation or other monetary arrangement.

This distinction is particularly important because portability is sometimes treated as a general 
property of a transaction. The Payment Trust Architecture Design Space makes it possible to 
identify what has actually become portable.
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The question is not simply whether a transaction, token, credential or instruction can move 
between systems. The relevant questions are:

• Which assurance does the representation provide? 
• Can that assurance be independently verified? 
• Who is entitled to verify and rely upon it? 
• Under what governance conditions does it remain valid? 
• Which originating system or interaction no longer needs to be contemporaneously available? 
• Which dependencies nevertheless remain?

Portability is therefore governed rather than absolute.

A Trusted Object does not need to be universally acceptable to provide independently verifiable 
monetary assurance. A Trusted Intent does not need to be universally exercisable to provide 
independently verifiable payment authority. In each case, the relevant participants must be 
entitled to verify and rely upon the representation under the applicable rules.

The architectural significance of portability is consequently not universal transferability. It is the 
ability to separate reliance upon an assurance from contemporaneous dependence upon the 
trust context in which that assurance originated.

7.5 From Portability to Composability

When assurances can have separate lifecycles, a further architectural possibility emerges: 
composability. Governed Offline provides again a practical example. Monetary assurance is 
established beforehand through reservation. Payment authority is established later, when the 
specific offline transaction occurs, and is represented as Trusted Intent. The two assurances 
originate at different times and through different trust contexts. They can nevertheless 
subsequently be brought together to support execution and settlement. This demonstrates that 
composition does not require both assurances to be independently represented.

A more extensive form of composability becomes possible when Trusted Object and Trusted 
Intent are combined. Monetary assurance and payment authority can then each derive from 
independently verifiable representations. They may potentially be established separately, persist 
separately, be verified separately and subsequently be brought together by entitled participants 
under defined governance conditions.
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The architectural sequence can be expressed as:

This creates the possibility of payment transactions whose constituent assurances need 
not originate from the same system, at the same time or within the same interaction. Such 
composability could be relevant in environments involving independently represented money, 
tokenised assets, delegated authority, programmable transactions, autonomous agents or cross-
system payment arrangements. 

But composability should not be confused with the disappearance of dependencies. Every 
completed payment must still establish sufficient monetary assurance and valid payment 
authority. The representations must remain valid. Participants must be entitled to rely upon 
them. Conflicting or duplicate use must be prevented or resolved. Applicable conditions must 
be satisfied. Execution must occur. Clearing and settlement must take place where required. 
The resulting transaction must ultimately produce the appropriate governed changes to 
authoritative monetary commitments. 

Composability therefore does not eliminate payment infrastructure or institutions. It changes 
where the assurances required by payment can originate, how they can be represented, and 
when they need to be brought together. The relevant concept is consequently controlled 
composability: independently represented assurances can be combined where the technical and 
institutional rules permit them to be combined.

7.6 Institutional Boundaries Become Trust Boundaries

As assurance becomes more portable, the boundaries between payment systems can change in 
significance.

Conventional payment interoperability frequently depends upon institutional relationships 
between systems. One institution accepts an assertion, message or instruction because it trusts 
the originating institution or because both participate in an agreed scheme. The institutional 
relationship supplies part of the trust required for the transaction.
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Independently representable assurance changes what may need to cross such a boundary. With 
Trusted Object, monetary assurance can potentially cross a boundary through the monetary 
representation itself. With Trusted Intent, payment authority can potentially cross a boundary 
through an independently verifiable representation of governed authority. 

This does not make institutional boundaries disappear. Instead, it changes what must be 
agreed at those boundaries. Participants still need to determine which representations they 
recognise, which verification mechanisms they accept, who is entitled to rely upon an assurance, 
what governance arrangements apply, how liability is allocated, how disputes are handled, 
how privacy requirements are maintained, and how execution and settlement reconnect with 
authoritative monetary systems. The architecture can therefore reduce dependence upon a 
particular originating system without eliminating dependence upon institutional arrangements.

Indeed, as Chapter 6 demonstrated, greater independence of representations can make 
these arrangements more important. When assurance is no longer reconstructed within a 
familiar originating system or session, the rules governing independent reliance must become 
sufficiently explicit. Future interoperability may therefore increasingly concern not merely 
the exchange of payment messages but the recognition of assurances across institutional 
boundaries.

This suggests a broader interpretation of interoperability.

• System interoperability concerns whether systems can rely upon assurances established by 
one another. 
• Monetary interoperability concerns whether monetary assurance can be independently 
established across contexts. 
• Transaction interoperability concerns whether payment authority can persist and be 
independently relied upon across contexts.

Future architectures may combine all three, but they need not do so. The institutional 
arrangements required at a particular boundary depend upon which assurance is crossing it and 
how that assurance is represented.
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7.7 Architectural Freedom and Institutional Responsibility

The Payment Trust Architecture Design Space expands the range of possible architectures. 
BIG places a necessary constraint on how that freedom should be interpreted. Removing a 
dependency does not remove responsibility. It redistributes it.

• If monetary assurance becomes independently represented, the architecture must 
establish how monetary integrity, validity, provenance, control and conflicting use are 
governed. 
• If payment authority becomes independently represented, the architecture must 
establish who may create that authority, what it permits, who may verify it, who may exercise it, 
and under what constraints, expiry, revocation and accountability arrangements it remains valid. 
• If both become independently represented, the architecture must additionally determine 
under what circumstances the two assurances can validly be composed and how the resulting 
transaction reconnects with execution and settlement.

The movement towards independent representation can therefore be understood as an 
exchange of dependencies.

• A Trusted Object may reduce the need for contemporaneous access to an originating 
monetary system, but it increases the importance of the mechanisms and governance 
through which the monetary representation can be independently verified. 
• A Trusted Intent may reduce the need for the originating payer session to remain 
available, but it increases the importance of provenance, scope, constraints, expiry, 
revocation, entitlement and accountability. 
• Composability may reduce the requirement for all transaction assurances to be 
reconstructed within one contemporaneous institutional interaction, but it increases the 
importance of rules determining whether independently established assurances can validly be 
combined.

This is why the Design Space and BIG must remain complementary.

• Architectural independence without Bankability can create unsustainable liquidity or 
exposure. 
• Architectural independence without Implementability can create systems that cannot 
operate at meaningful scale or interoperate with the infrastructures they depend upon. 
• Architectural independence without Governability can create authorities or monetary 
representations whose use cannot remain effectively controlled within the financial system.
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Independent representation does not eliminate trust failure. It changes where such failure can 
occur. If the mechanisms used to establish provenance, integrity, entitlement or validity are 
compromised, an invalid monetary representation or payment authority could potentially be 
accepted as valid. Architectures using independently represented assurance must therefore 
provide mechanisms for prevention, detection, containment, revocation and allocation of 
responsibility appropriate to the assurance being relied upon.

The future of payment architecture is therefore not a movement towards maximum 
independence. It is a search for appropriate independence under effective institutional 
governance.

7.8 Choosing Architectures According to Purpose

The design space does not identify a universally optimal quadrant because different payment 
environments impose different requirements. The appropriate architecture depends upon the 
problem being solved.

• Where connectivity is reliable, participants are contemporaneously available and existing 
payment infrastructure already provides efficient monetary assurance and payment authority, 
Trusted Assertion + Trusted Session may remain the most appropriate architecture. 
• Where authority must survive beyond the originating interaction, Trusted Intent may remove 
an important constraint while monetary assurance remains conventionally anchored. This 
may be relevant to Governed Offline, delegated payments, programmable payments and 
autonomous agents. 
• Where independently represented money is required but payer authority can efficiently be 
established contemporaneously, Trusted Object + Trusted Session may be appropriate. 
• Where both monetary assurance and payment authority need to become independently 
representable, Trusted Object + Trusted Intent creates a more extensively composable 
architecture.

The choice should therefore follow from architectural requirements rather than from an 
assumption that independence is inherently preferable. A useful sequence of questions is:

• What monetary assurance does the transaction require? 
• How and when should that assurance be established? 
• Who must rely upon it, and in which contexts? 
• What payment authority is required? 
• How and when should that authority be established? 
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• Who must subsequently verify, rely upon or exercise it? 
• Which system or session dependencies create material constraints? 
• Which of those dependencies is it useful to remove? 
• What new dependencies or responsibilities does that architectural choice create? 
• How will the assurances ultimately be brought together for execution and settlement? 
• Can the resulting architecture be Bankable, Implementable and Governable?

This sequence connects the architectural and institutional frameworks developed in this paper. 
The objective is not to move as far as possible towards independent representation. It is to 
identify the trust architecture appropriate to the transaction and then determine whether that 
architecture is institutionally viable.

7.9 Open Questions

The Payment Trust Architecture Design Space provides an analytical framework rather than a 
complete specification for future payment systems. A number of important questions therefore 
remain open.

• One concerns standards for independently represented assurance. If monetary 
assurance or payment authority is to be relied upon across technical and institutional 
contexts, participants require sufficiently common ways of determining what the 
representation means, how its provenance and integrity can be established, what governance 
applies and whether they are entitled to rely upon it. The degree to which such mechanisms 
should be standardised across payment systems remains an important question. 
• A second concerns governance across boundaries. Portable authority can move beyond 
the context in which it was established, but the rules governing its validity, exercise, expiry and 
revocation must remain effective. Architectures spanning multiple institutions or jurisdictions 
must determine how those rules remain enforceable when establishment, verification, 
exercise, execution and settlement occur in different contexts. 
• A third concerns revocation and changing state. Independent representation creates 
value partly because an assurance can persist without contemporaneous access to its 
originating context. Yet some governance conditions may change after the assurance has 
been established. The architecture must therefore balance portability with the need to reflect 
relevant changes in validity, authority, monetary state or risk. 
• A fourth concerns privacy. Independently represented assurances must carry sufficient 
information or evidence to permit valid reliance, while payment systems may simultaneously 
need to minimise unnecessary disclosure of identity, transaction history, monetary position or 
authority. The relationship between independent verification and privacy therefore deserves 
further architectural consideration. 
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• A fifth concerns liability and accountability. When establishment, verification and exercise 
are separated across participants and time, responsibility for failures must remain clear. 
The architecture must determine the consequences of invalid representations, erroneous 
verification, improper exercise, conflicting transactions, unavailable revocation information or 
failures during subsequent execution and settlement. 
• A sixth concerns cross-system composability. Independently verifiable monetary 
assurance and payment authority create the possibility of combining assurances originating in 
different systems. Determining when such composition is valid requires more than technical 
compatibility. It requires agreement about semantics, governance, entitlement, monetary 
integrity, liability and settlement. 
• A seventh concerns autonomous systems. AI agents and other autonomous software can 
potentially exercise bounded payment authority, but architectures must determine how 
authority is established, constrained, monitored and revoked; how actions remain attributable; 
and how institutional accountability is maintained when execution decisions are made by 
software rather than contemporaneously by a human participant.

These questions do not undermine the design space. They illustrate why architectural possibility 
and institutional viability must be considered together.

7.10 Limits of the Framework

The Payment Trust Architecture Design Space deliberately abstracts from many features of 
real payment systems. It focuses on two assurances that every completed payment ultimately 
requires: monetary assurance and payment authority. This distinction provides a useful way of 
analysing where trust resides, how assurances are represented, who can rely upon them and 
which dependencies remain. 

It does not attempt to describe every component of a payment architecture. Payment systems 
also depend upon identity, authentication, communications, fraud controls, sanctions and 
compliance processes, clearing arrangements, settlement mechanisms, dispute resolution, 
consumer protection, privacy, operational resilience, cybersecurity and many other institutional 
and technical functions.

Nor does the framework imply that every implementation fits perfectly into one of four static 
categories. Real systems may use multiple trust mechanisms at different stages. An assurance 
may be independently verifiable for one participant while another participant remains 
dependent upon an institutional assertion. Hybrid architectures may combine representations 
or change the relevant trust relationship during the payment lifecycle.

The distinction between Trusted Assertion and Trusted Object, or between Trusted Session 
and Trusted Intent, should therefore be understood as an architectural distinction concerning 
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how the relevant assurance can be established and relied upon, rather than as a taxonomy of 
products or technologies.

The framework also does not determine institutional desirability. Independent representation 
may provide architectural advantages in one environment and unnecessary complexity in 
another. A configuration that is Bankable, Implementable and Governable in one monetary 
system may not be so in another.

Finally, the design space does not eliminate the authoritative monetary foundations of payment. 
However independently monetary assurance or payment authority may be represented, 
completed payments ultimately have meaning because they produce recognised changes to 
monetary commitments within governed monetary arrangements. The framework should 
therefore be used as an analytical tool: to make trust dependencies visible, to distinguish the 
assurances being provided, to understand which dependencies an architecture removes and to 
identify the institutional questions created by those choices.

7.11 Research Agenda

Several areas merit further development.

• The first is the formalisation of assurance models. Further work can examine the minimum 
properties required for a representation to qualify as independently verifiable monetary 
assurance or independently verifiable payment authority, and how those properties can be 
expressed consistently across different technical architectures. 
• The second is Portable Trust governance. Trusted Intent requires governance 
arrangements covering provenance, entitlement, scope, constraints, validity, expiry, revocation 
and accountability. Further work can examine how these properties should be represented 
and verified across institutions and infrastructures. 
• The third is assurance interoperability. Existing interoperability work often focuses on 
messages, protocols and settlement connections. The design space suggests a complementary 
question: how can one participant recognise and rely upon monetary assurance or payment 
authority established elsewhere without requiring the originating context to be reconstructed? 
• The fourth is composable payment architecture. Trusted Object + Trusted Intent creates 
the possibility for monetary assurance and payment authority to be independently established 
and later combined. Further research is required into the rules, mechanisms and institutional 
arrangements through which such composition can occur safely and predictably. 
• The fifth is the relationship between Layer-1 and Layer-2 architectures. Governed Offline 
demonstrates that payment authority can evolve at a Layer-2 while underlying money remains 
within an existing payment system. Further work can examine where architectural functions 
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should reside, how trust should cross layers, and how Layer-2 assurances should be translated 
into the native instructions required for execution and settlement. 
• The sixth is institutional evaluation of emerging configurations. BIG can be applied 
to specific architectures involving tokenised money, delegated authority, autonomous 
agents, programmable transactions, offline payments and cross-system composition. Such 
analysis can help distinguish technical possibility from arrangements capable of sustainable 
deployment. 
• The seventh is empirical application of the framework. Existing and proposed payment 
systems can be mapped according to the monetary assurance and payment authority they 
use. This may help determine whether the distinctions developed here provide explanatory 
value across a wider range of real payment architectures and where the framework requires 
refinement.

The purpose of this research agenda should not be to identify a predetermined destination 
for payment architecture. It should be to improve our ability to reason systematically about an 
expanding range of architectural choices.

7.12 Conclusion

Modern monetary systems are fundamentally systems of monetary commitments. Payments 
cause, or ultimately result in, governed changes to those commitments. Every payment must 
therefore establish two distinct assurances: sufficient monetary assurance to support the 
transaction and valid payment authority for the change being made.

Conventional connected payment architectures tend to bring these assurances together within 
the same transaction flow. Monetary assurance can be obtained from authoritative monetary 
infrastructure while payment authority is established through a contemporaneous authenticated 
interaction. Because the two trust contexts are continuously available, their architectural 
separation can remain largely invisible. Offline payments expose the distinction.

Immediate-, Deferred- and Governed- Offline demonstrate different ways of establishing 
monetary assurance and payment authority when contemporaneous connectivity cannot be 
assumed. Governed Offline is particularly instructive because it separates the two assurance 
lifecycles: bounded monetary assurance is established beforehand through reservation, while 
authority for a particular payment is subsequently created locally as Trusted Intent.
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From this practical architecture emerges a broader principle. Payment authority need not 
remain bound to the session in which it was established. Through Portable Trust, governed 
payment authority can become independently representable and verifiable, allowing authority 
establishment and subsequent reliance or exercise to occur at different times, in different 
contexts and potentially through different participants.

This creates a second architectural dimension alongside the representation of monetary 
assurance. The representation of monetary assurance may remain system-dependent through 
Trusted Assertion or become independently representable through Trusted Object.

The representation of payment authority may remain session-dependent through Trusted 
Session or become independently representable through Trusted Intent. Their combinations 
define the Payment Trust Architecture Design Space.

The significance of this design space is not that one quadrant represents the inevitable future of 
payments. Its significance is that payment architectures can be understood as combinations of 
independently configurable trust models.

• Different combinations remove different dependencies. 
• Different dependencies create different capabilities. 
• Different capabilities create different institutional consequences.

The design space therefore explains what architectures become possible and why. BIG provides 
the complementary institutional test of whether those architectures can operate sustainably, 
practically and responsibly. Together they lead to a broader conclusion.

Future payment systems may become more heterogeneous rather than more uniform. Account-
based and object-based representations of money may coexist. Trusted Assertions and Trusted 
Objects may coexist. Trusted Sessions and Trusted Intents may coexist. Layer-1 and Layer-2 
architectures may develop alongside one another. Some transactions may remain almost 
entirely dependent upon contemporaneous systems and sessions because that is the simplest 
and most efficient architecture. Others may make one or both assurances independently 
representable because portability, resilience, delegation, programmability, autonomy or 
composability require it.

The important development is therefore not a universal movement from dependent trust 
towards independent trust. It is the ability to choose where trust should reside, what should 
become independently representable, and which dependencies should remain.

That choice must remain governed by the institutional purpose of payment systems. 
Independent representation does not eliminate monetary commitments, authoritative 
state, execution, settlement or governance. Portability does not imply universal acceptance. 
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Composability does not imply unrestricted combination. Architectural freedom does not 
eliminate institutional responsibility.

Instead, the emerging design space makes it possible to separate concerns that conventional 
payment architecture often binds together and then determine deliberately how those concerns 
should be recombined. The future of payment architecture is therefore not determined solely by 
how money and the underlying monetary commitments are represented. It is also determined 
by how authority to effect governed changes to those commitments is represented, and by how 
monetary assurance and payment authority are combined and governed. That is the broader 
architectural proposition developed by this paper.

The future of payment architecture is not a single destination. It is a governed design space 
in which monetary assurance and payment authority can be represented and combined 
differently according to purpose, while remaining anchored in viable monetary, operational and 
governance arrangements.

The future of payment architecture is not determined solely by how money and the 
underlying monetary commitments are represented. It is also determined by how 
authority to effect governed changes to those commitments is represented, and by how 
monetary assurance and payment authority are combined and governed.
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