Project ADA: Optimizing Supply Chain Finance via
the Stablecoins Commerce Stack

The global financial infrastructure is currently undergoing a structural transformation, shifting
from legacy banking-as-a-service models and the integration of fragile core systems toward
a decentralized, on-chain architecture.

Within the domain of international trade and working capital management, this shift is most
prominently manifested in the optimization of settlement processing through the application
of stablecoin primitives.

Supply chain finance (SCF) has historically been plagued by systemic inefficiencies,
including fragmented information flows, high costs of capital for small and medium-sized
enterprises (SMEs), and significant operational risks associated with centralized credit
registries.

The Stablecoins Commerce Stack, as defined in the context of the Arc network and Circle
infrastructure, provides a comprehensive toolkit for resolving these challenges by leveraging
programmable money, embedded wallet architectures, and cross-chain interoperability
protocols.

1. Fractures and Risk Paradigms in Traditional Supply
Chain Finance

Traditional supply chain finance models, particularly those reliant on centralized
institutional frameworks are increasingly viewed as inadequate for the demands of real-time
global commerce.

The factoring market, despite being one of the largest in the world, has faced significant
declines in recent years due to a rise in defaults stemming from pervasive fraudulent activity.

Estimates suggest that the market experienced over $15 billion in losses over a two-year
period due to domestic fraud cases, which were largely driven by a lack of transparency and
a failure of the centralized system to authenticate underlying trade transactions effectively.

The traditional accounts receivable factoring process is a seven-stage manual workflow that
introduces multiple points of failure and significant latency.

This process begins with a contractual agreement and delivery of goods, followed by a
financing application that requires manual verification of contracts and invoices.

The inherent risk in this model is the "principal-agent risk," where SMEs may collude with
core enterprises to forge false contracts and defraud financial institutions.



Furthermore, the lack of a centralized, codified law on factoring in many jurisdictions leads to
inconsistent judicial decisions and operational uncertainty.
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This manual cycle creates a "financing paradox" where financial institutions frequently
decline credit applications from SMEs even when their probability of compliance increases,
simply because the institutions lack the tools to prevent joint loan fraud or collusion.

2. The Stablecoins Stack: Architectural Primitives and
Logic

The Stablecoins Commerce Stack provides a modular framework for rebuilding these
financial workflows on-chain.

By utilizing USDC as the primary settlement rail and the Arc network as the execution layer,
the stack enables a shift from "middle-mile" friction to atomic, deterministic settlement.

2.1 Programmable Money and Smart Contract Orchestration

Programmable money allows for the encoding of business logic directly into the currency
itself.

In a supply chain context, USDC can be programmed to follow specific instructions, such as
releasing funds only upon proof-of-delivery or expiring after a set duration if terms are not
met.

This eliminates the need for manual reconciliation and reduces the reliance on
intermediaries like clearinghouses.



The integration of smart contracts enables "atomic settlement," where the transfer of the
asset (e.g., a tokenized invoice) and the payment occur simultaneously, effectively
mitigating settlement risk.

The economic stability of this model is reinforced by the reserve composition of USDC,
which is held in regulated financial institutions and subject to monthly attestation by
independent accounting firms.

This transparency is a critical requirement for institutional adoption, as it allows for the
insurability of risks such as custody and operational exposure.

2.2 Circle Programmable Wallets: Abstracting Complexity

One of the primary barriers to the adoption of blockchain-based SCF is the complexity of
digital wallet management for non-crypto-native users.

Circle Programmable Wallets address this through a "wallet-as-a-service" (WaaS)
architecture that utilizes Multi-Party Computation (MPC) to secure private keys.

Instead of managing complex seed phrases, users can access their wallets through familiar
paradigms such as PIN codes, security questions, or biometric authentication.

The technical flexibility of this model supports both developer-controlled and user-controlled
configurations, ensuring that platforms can manage user onboarding while preserving the
security benefits of on-chain custody.

3. Product Specifications: Actors and Functional Roles

The optimized SCF platform is a multi-sided ecosystem where actors collaborate through
defined functional and technical interfaces.
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3.1 The Supplier (SME)

The supplier's primary function is the origination of trade receivables. In the optimized stack,
the supplier uses an embedded wallet to mint a tokenized representation of their invoice.
This token serves as a "credit passport," incorporating verifiable transaction history and
repayment behavior that can be used to access better financing terms over time.

Functional Activities:

e Creation of "continuous payment intents" for receiving pay-ins.
e Participation in "deep-tier financing" by passing tokenized credit to Tier-2 suppliers.
e Execution of automated repayment waterfalls upon receipt of funds from the buyer.

3.2 The Core Enterprise (Buyer)

The core enterprise acts as the credit anchor. By confirming the validity of an invoice
on-chain, the enterprise transfers its low risk premium to the upstream SME. This credit
enhancement mechanism allows the supplier to receive financing at a rate comparable to
the core enterprise's own cost of capital.

Functional Activities:

Validation of proof-of-delivery triggers for smart contract fund release.
Management of accounts payable through sub-wallet architectures for clear
bookkeeping.

e Interaction with Al agents for the autonomous discovery of optimal settlement timing.

3.3 The Financial Institution (Factor/Investor)

Financial institutions provide the liquidity required for factoring and purchase-order financing.
By leveraging blockchain-based transparency, these actors can reduce their credit
investigation costs and eliminate the risk of "double financing" through decentralized
verification of invoice authenticity.

Functional Activities:

Automated sanctions screening and Travel Rule compliance via Circle Gateway.
Utilization of "Stablecoin Escrow" for milestone-based fund release in cross-border
trade.

e Accessing "Settlement Advance" through Circle’s Credit API to bridge liquidity gaps.

3.4 The Fulfiller (Liquidity Provider)

A novel actor in the CCTP V2 architecture is the fulfiller. Fulfillers are specialized
counterparties that hold USDC on various destination chains and front funds for instant
payouts. This allows the platform to maintain a single-chain treasury while executing payouts
globally.

Functional Activities:



Fronting USDC liquidity for "pay-first, settle-later" workflows.

Management of gas costs and signing infrastructure on destination chains.
Competitive bidding for payout execution based on fee profiles (e.g., Alpha, Beta,
Gamma).

4. Onboarding and Sub-Wallet Liquidity Architecture

The platform supports two distinct onboarding models depending on the regulatory and
operational needs of the partner:

1.

Direct Onboarding: Circle works directly with the end-merchants or customers. The
partner collects Know Your Business (KYB) information and shares it with Circle.
Circle then provisions sub-wallets once the information is approved.

Intermediary Onboarding: Circle does not directly onboard the underlying
merchants. The partner is responsible for the creation and management of accounts
using the Accounts API.

The sub-wallet architecture:The sub-wallet architecture ensures that balances are
kept separate for tracking and reporting, which is essential for clear audit trails in
complex supply chain environments. During onboarding, Circle assigns role-based
permissions to API keys, controlling access to specific capabilities such as
sub-wallets, balance views, and reports.

4.1 Liquidity Management with Digital Asset Accounts
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Liquid capital, in the form of USDC stablecoins, first flows from the Factor Investor's
digital asset account into a centralized Pooled Escrow DAA (Pool DAA) on the on-chain
platform, which then advances a percentage (e.g., 80-90%) of the invoice value to the SME
Supplier's DAA.

Following the advance, the Anchor Buyer makes the full invoice payment from their
DAA directly into the platform's Pool DAA to fulfill the debt obligation.

Finally, the on-chain smart contract engine distributes the pooled funds to repay the
Factor Investor (principal plus yield) and releases the remaining holdback payment to the
SME Supplier.

4.2 Optimization via Cross-Chain Transfer Protocol (CCTP) V2

CCTP V2 is the structural innovation that allows native USDC to move between
blockchains without the liquidity pool dependencies or wrapped-token

risks that plague traditional bridges. The protocol utilizes a

"burn-and-mint" mechanism that ensures the total supply of USDC stays
constant across the transfer.

The CCTP V2 Workflow

A standard cross-chain transfer follows a verifiable three-step process:



Burn on Source Chain: The user calls the depositForBurn function on the
source-chain contract. This transaction burns the USDC and emits an on-chain
message.

Attestation: Circle's off-chain attestation service, Iris, observes the burn. Once
the source chain reaches the required finality threshold, Iris signs a

message authorizing the mint.

Mint on Destination Chain: The signed attestation is submitted to the
destination-chain contract,

which verifies the signature and mints the native USDC.

Finality Thresholds and Fast Transfers

CCTP V2 introduces programmable finality thresholds to balance latency and
risk. For supply chain workflows where speed is critical, "Fast Transfer" mode allows for
attestations to be issued before hard finality is reached on the source chain.

The Pay-First, Settle-Later Fulfiller Pattern

The fulfiller model represents a significant evolution in cross-chain payout architecture.
Instead of running a CCTP transaction for every individual payout, which would require
signing infrastructure on every destination chain, the platform delegates the payout to a

fulfiller.

The process flow is as follows:

The platform creates a payout intent and selects a fulfiller (e.g., Alpha,Beta, or
Gamma) based on fee and speed requirements.

The fulfiller fronts the USDC payment directly to the recipient on the destination
chain.

The platform initiates a CCTP burn on the source chain, directing the mint to a
specialized repayment contract on the destination chain.

The repayment contract receives the mint and releases the funds to the fulfiller,
completing the reimbursement.

This pattern is particularly advantageous for platforms managing high volumes of daily
payouts across multiple networks, as it enables batch settlement and reduces operational
overhead.

Advanced Instrument Modeling: ERC-3525 and Semi-Fungible Tokens

Traditional token standards like ERC-20 and ERC-721 are often insufficient for the
complexities of trade finance. ERC-20 tokens are fully fungible and cannot carry unique
metadata like due dates or debtor details, while ERC-721 tokens are non-fungible and
cannot be easily fractionalized for partial financing.

The ERC-3525 "Semi-Fungible Token" standard bridges this gap by introducing a triple
scalar model: <ID, SLOT, VALUE>.



e |ID: Each token has a unique identity, allowing for per-token metadata and ownership
tracking.

e SLOT: Tokens are grouped into slots. All tokens in the same slot share the
same characteristics (e.g., same maturity date, same buyer risk profile) and are
fungible with respect to their value.

e VALUE: Each token carries a numeric balance that can be split, merged, and partially
transferred within the same slot.

In the context of SCF, ERC-3525 enables "Purpose-Bound Money" (PBM) where value is
wrapped with programmable conditions. An invoice tokenized as an SFT can be partially
redeemed by a supplier or used as collateral in a decentralized lending protocol while
maintaining its unique identity and audit trail. This standard is particularly useful

for tranche-based financing structures where fungibility is scoped to a specific risk class.

4.3 Risk Mitigation via Blockchain and Game Theory

The application of blockchain technology to SCF addresses the fundamental "paradox" of
traditional finance. In legacy systems, financial institutions cannot verify the authenticity of
trade transactions without expensive, manual audits, leading to high financing costs or
total denial of credit for SMEs.

Evolutionary Game Analysis

An evolutionary game analysis of blockchain integration reveals that the technology
significantly increases the "default cost" for SMEs.

In traditional models, SMEs might collude with buyers to forge invoices because the risk of
detection across fragmented, opaque systems is low. Blockchain's distributed ledger and
data traceability ensure that any fraudulent activity is permanently recorded and visible to all
participants.

Mathematically, let Rs be the income from compliance and Lc be the profit from collusion.
Blockchain ensures that Cp reaches a threshold where: Rs—Cb>Lc-Cp where Cb is the
reduced credit investigation cost enabled by the blockchain's "golden record".

Compliance with BlockChain Iron by BlockChain
Rs: the income from compliance Lc: the profit from collusion
- Cb: reduced credit investigation cost | - Cp: default cost 1

This stabilizes the system at a state where institutions provide funding and SMEs choose
compliance as their optimal long-term strategy.

Fraud Prevention and Proof of Reserve



The risk of "double financing"- where a supplier sells the same invoice to multiple lenders-is
a primary concern in trade finance.

Proof of Reserve (PoR) and similar decentralized oracle services address this by verifying
off-chain assets before they are tokenized on-chain.

By connecting to traditional ERP systems, these oracles ensure that a tokenized invoice
corresponds to a valid, unique trade transaction, providing an unalterable log of a product's
journey from source to settlement.

4.4 The Agentic Economy: Al-Driven Settlement Orchestration

The integration of Al agents into the Stablecoins Commerce Stack marks the beginning of
the "agentic economy". Circle's Agent Stack provides the infrastructure for autonomous
software to hold assets and execute transactions programmatically within defined
permissions.

In a supply chain context, Al agents can perform several critical functions:

e Autonomous Negotiation: Agents can research and negotiate the best factoring
rates across different liquidity pools and fulfiller profiles.

e Real-Time Settlement: Agents can manage "pay-per-milestone" workflows,
triggering USDC transfers as soon as loT-enabled shipping data confirms a delivery.

e Nanopayments: The Circle Gateway supports gas-free USDC transfers as small as
0.000001, allowing agents to monetize high-frequency, machine-to-machine data
exchanges in the supply chain.

These agents operate using "Agent Wallets," which are policy-controlled and optimized for
machine-speed transactions while maintaining rigorous security guardrails. This eliminates
the friction of manual approvals and manual onboarding, allowing the financial infrastructure
to match the speed of modern automated logistics.

5. Collaborative Workflow and Future Outlook

In this future landscape, the "middle mile" of payments will be virtually invisible. A USDC
transfer from one continent to another will take as little time as sending a text message, with
costs reduced by over 99% compared to traditional correspondent banking networks. This
efficiency will unlock liquidity trapped in supply chains, allowing SMEs to grow and providing
investors with access to sustainable, real-world yields.

Strategic Integration Steps for SCF Platforms

For project teams developing SCF solutions within the Stablecoins Stack, the integration
path should follow a modular approach:

e Deployment of Circle Wallets: Embed developer-controlled wallets to manage user
keys securely.



e Implementation of CCTP V2: Use the Forwarding Service or Bridge Kit to enable
native USDC movement across chains.

e Integration with Managed Payments: Leverage the Circle API to handle fiat
conversion and institutional
compliance without holding digital assets directly.

e Tokenization via ERC-3525: Represent invoices as semi-fungible tokens to enable
fractional financing and sophisticated portfolio management.

By combining these primitives, developers can create "End-to-End" financial products that
are faster, cheaper, and more transparent than the legacy systems they replace. The goal of
the initiative is not merely to digitize existing paper processes but to build a new

generation of "digital money" that reacts, executes, and enforces its

own terms in real-time.

Forecast: Redefining the Economics of Trust

The optimization of settlement processing in supply chain finance via the Stablecoins
Commerce Stack represents a fundamental re-engineering of the economics of trust. By
replacing manual verification and centralized, risk-prone registries with programmable,
on-chain infrastructure, the framework resolves the chronic liquidity and fraud issues that
have historically marginalized SMEs.

The move toward an agentic economy, where autonomous Al agents negotiate and settle
transactions in real-time using digital dollars, further accelerates the shift toward a more
efficient global trade system.

The technical and functional specifications detailed in this report provide the necessary
roadmap for this transition. By focusing on actor collaboration, cross-chain native mobility,
and advanced instrument modeling, the next generation of SCF platforms will deliver
deterministic finality, transparent risk management, and unparalleled

scalability for the global supply chain.
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