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Executive Summary

The extraordinary growth in artificial intelligence is the defining technology theme of this era. The rise of
digital assets, meanwhile, represents a concurrent technology theme with particularly relevant implications
for financial infrastructure. These themes have historically developed along largely parallel tracks, but they
are beginning to converge as Al systems become more capable of interacting with financial and economic
networks. This paper examines this growing relationship and explains why broad Al adoption may represent
an underappreciated source of demand, utility, and application growth across the digital asset economy.

At the core of this convergence, Al and digital assets both arise from a common foundation: Al represents
machine-native intelligence, while digital assets represent machine-native money. This alignment
becomes particularly important with the rise of agentic Al, which refers to systems that can plan and
execute multistep tasks toward a defined objective by interacting with external tools and infrastructure with
limited human intervention, with blockchains providing the programmable infrastructure that connects
intelligence with economic activity. These capabilities extend Al beyond content generation toward real-
world action, including making purchases and initiating financial transactions.

Specifically, we explore three key areas of overlap:

+ LLMs and blockchains share analogous tokenization architectures. Large language models divide
human language into tokens and encode them numerically for model interpretation and processing.
Blockchains similarly represent economic value and entitlements as digital asset tokens designed for
machine-verifiable transfer and settlement. The functions are distinct, but both workflows translate real-
world inputs into formats that machines can use natively.

* Agentic commerce requires machine-native payment rails. The rise of agentic Al and machine-to-
machine payments will likely increase demand for blockchains and other programmable payment
infrastructure; stablecoins, native cryptoassets, and other on-chain assets can serve as machine-native
instruments for payment and settlement across these rails. Existing rails such as ACH and card
networks support substantial automation, although their onboarding requirements and settlement
economics can make them less suited to always-on, very low-value transactions requiring
programmable execution. Emerging protocols such as x402 and ACP are being deployed on blockchain
networks and alongside adaptations to traditional payment rails, creating a transaction and settlement
layer for more complex agentic workflows.

+ Compute is emerging as a new and potentially large market for digital assets. Compute, the
processing capacity required to train and run Al systems, is becoming an increasingly important
economic resource. Analyst estimates suggest that hyperscaler cloud revenues could exceed $1 trillion
annually by 2030. As agents become more capable and persistent, standardized claims on compute
capacity could become a significant digital asset use case for financing and programmable settlement.

Together, these developments position Al as a structural catalyst for digital asset adoption and digital
assets as a potential facilitator of the Al economy: Al interprets information and directs action, while
blockchains provide machine-readable assets and programmable settlement. This relationship remains
underappreciated and could expand the role of digital assets as core infrastructure for an increasingly
autonomous digital economy.
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Al and digital asset tokenization convert real-
world inputs into machine-native representations

At the architectural level, tokenization in artificial intelligence and digital assets serves an analogous
purpose: translating information and economic entitlements into discrete, standardized representations
that machines can process natively. Al tokens encode information, while digital asset tokens represent
units of value, ownership, or economic claims. In large language models (LLMs), a tokenizer divides
human-readable text into smaller units, typically words, sub-words, or characters, and maps them to
numerical identifiers. An embedding layer then converts those identifiers into vector representations that
the model can use for computation. The model generates numerical token IDs that are decoded back into
human-readable text. By continuously translating incoming text into standardized numerical units, LLMs
can process large input streams efficiently using the highly parallel calculations for which modern chips
are optimized.

Blockchains apply a functionally comparable, though technically distinct, process to stores of value and
economic claims. Digital asset tokenization is the process of representing a financial or real-world asset
(RWA) such as cash, a fund interest, a security, or another ownership claim as a standardized digital token
recorded on a distributed ledger. Existing on-chain assets such as stablecoins can be transferred through
smart contract transactions. At the transaction level, these assets are expressed through machine-readable
transaction data and governing rules. The network verifies authorization and transaction validity, while
smart contracts or transaction scripts apply asset-specific permissions and conditions. Together, these
mechanisms update the ledger by transferring token balances. Once a transaction has been recorded and
sufficiently finalized under the network’s consensus rules, it becomes part of the network’s canonical
ledger state.

In the blockchain workflow, smart contracts execute transaction logic and apply rules specific to financial
assets. Anti-money laundering (AML), know-your-customer (KYC), and know-your-agent (KYA) checks
generally occur off-chain, where identity and compliance data can be assessed, with verified results passed
on-chain to determine transaction eligibility. For tokenized RWAs, these controls sit within a broader legal
and regulated-service framework that relies on authoritative off-chain registries, while reducing
dependence on closed databases and manual reconciliation.
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Figure 1: lllustrative Tokenization Workflows in LLMs and Blockchain Transactions
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These parallel workflows, one encoding human context and the other encoding economic entitlement, are
becoming more relevant as systems of intelligence and transaction execution converge. Both systems use
structured, machine-readable representations, which can give LLM-based Al agents a more direct
interface with blockchain data than with many fragmented legacy systems. In turn, greater standardization
across asset classes can reduce reliance on bespoke integrations and make it easier for agents to
orchestrate more complex multi-asset workflows. Through programmable interfaces, agents can evaluate
balances and rules before executing authorized transactions and verifying settlement, with limited reliance
on manual processes.

Recent Bitcoin Policy Institute research offers preliminary support for this framework, reporting that model
outputs across controlled simulations generally favored stablecoins for everyday payments and bitcoin for
long-term value preservation.! These findings reflect simulated model responses rather than observed
agent behavior, but point to a potential Al-native monetary architecture in which stablecoins serve as
transaction money and bitcoin as a store of value. As we explore in the next section, this shared machine-
native foundation could support meaningful agentic payment use cases that some traditional financial
rails may serve less efficiently or economically.

1. Bitcoin Policy Institute, “Which money do Al agents prefer?”, https://www.btcpolicy.org/articles/study-ai-models-overwhelmingly-prefer-bitcoin-and-digital-native-money-over-
traditional-fiat.
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Machine-native transactions require purpose-
build agentic payment protocols

As Al agents become more capable and as their real-world applications expand, they increasingly demand
payment and asset infrastructure designed natively for machine-speed commerce. Crypto-native
blockchain rails are particularly well suited to high-frequency, sub-cent, machine-to-machine (M2M)
transactions that take place around-the-clock, including API calls, on-demand data, and consumption-
based compute. In parallel, modified traditional payment systems will remain important for connecting
agents with human-operated businesses and consumers in business-to-machine (B2M) and consumer-to-
machine (C2M) settings.

Stablecoins, native cryptoassets, tokenized real-world assets, and other programmable instruments can
support transactions and digital ownership, including collateral use, with the required granularity on an
always-on basis. More broadly, tokenization can provide standardized, machine-readable representations
across asset classes, reducing bespoke integrations across financial infrastructure and enabling agents to
orchestrate increasingly complex workflows more efficiently.

Many existing payment rails are less well suited to high-volume, low-denomination agentic transactions.
They involve:

* Account setup, credentialing, and authorization processes that may require human involvement;
* Merchant acceptance fees that can make very low-value transactions uneconomic;

* Settlement and finality constraints, as most ACH volume settles within one business day or less,
while card authorization is near-instant but merchant settlement and dispute finality can take
longer; and

* Potential scalability limitations as machine-generated transaction volumes grow.

Agentic payment protocols build on foundational standards such as MCP and A2A, which connect agents
with external systems and one another. MCP2 (Model Context Protocol), introduced by Anthropic in
November 2024, standardizes how Al applications access external data and workflows. A2A3
(Agent2Agent), launched by Google in April 2025, enables agents to communicate and coordinate across
platforms.

Agents using MCP and A2A leverage multiple agentic payment protocols to complete complex workflows
involving payments. x4024, an open payment protocol developed by Coinbase, uses the HTTP 402
“Payment Required” status code to facilitate machine-initiated payments. The protocol is blockchain-
agnostic, with stablecoins such as USDC representing an early primary use case, and is emerging as one
potential standard for high-velocity M2M transactions. By providing 24/7, near-real-time, verifiable
settlement, x402 can reduce the resource provider’s counterparty exposure and enable the immediate
release of requested data or services upon payment confirmation. Because x402 uses digital currencies,
including stablecoins held in on-chain wallets, it can support high-frequency, low-denomination
transactions without human intervention. Where settlement occurs on permissionless networks, greater
usage could increase demand for blockspace and validator services, creating a potential transmission
channel to native cryptoassets. The extent of value capture will depend on each network’s fee, staking, and
gas-sponsorship design.

2. Model Context Protocol, https://modelcontextprotocol.io/docs/getting-started/intro. Analysis based on the currency being held as cash. 3. Google Codelabs, https://codelabs.
developers.google.com/intro-a2a-purchasing-concierge#0. &4. Coinbase, x402, https.//x402.0rg/wp-content/uploads/sites/10/2026/06/x402-whitepaper.pdf.
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Other emerging standards connect agentic transactions with existing payment rails and establish
guardrails for trusted financial execution. The Machine Payments Protocol (MPP5), developed by Stripe
and Tempo, enables payments for APIs and other HTTP resources with flexible settlement via stablecoins
or traditional payment methods. The Agentic Commerce Protocol (ACP®), developed by Stripe and OpenAl,
enables programmatic checkout between agents and businesses while allowing sellers to retain their
existing commerce and payment infrastructure. Google’s Agents Payment Protocol (AP27) uses
cryptographic mandates and audit trails to provide evidence of user authorization, while Visa’s Trusted
Agents Protocol (TAP8) helps merchants verify trusted agents and securely receive payment credentials.

Figure 2 illustrates a simplified agentic payment workflow. A human user (1) asks an agent to book flights
and hotels within a specified budget. The primary Al agent (2) accesses the user’s calendar, preferences,
and approved payment details through MCP connectors, then (3) delegates data-gathering to a specialized
Al travel sub-agent through A2A. The sub-agent (4) calls paid airfare and hotel-rate APls, with applicable
payments handled through x402 and settled on-chain. Using the returned information, the primary agent
(5) completes reservations through airline and hotel checkout systems and (6) returns the itinerary and
receipts to the user.

Figure 2: lllustrative Agentic Workflow Involving Foundational and Financial Protocols
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For illustrative purposes only. Source: BlackRock Digital Assets Research.

Several types of digital assets may support agentic commerce, but stablecoins are likely to lead
transactional use. Stablecoins are digital tokens designed to maintain a stable value relative to a reference
currency, most commonly the U.S. dollar. Their price stability provides a reliable unit of account and greater
predictability in pricing and settlement. Stablecoins represent the largest category of tokenized real-world
assets, with more than $300 billion in circulating market capitalization as of September 20262 Adjusted
stablecoin transaction volume exceeded $11 trillion in 2025, placing it in the same broad range as Visa and
Mastercard’s annual payment volumes.1° Adjusted stablecoin volume remained well below the $93 trillion
transferred over ACH in 2025; from 2020 to 2025, however, it grew at an 80% CAGR, compared with
approximately 8.5% for ACH.1! Growing regulatory clarity, including the GENIUS Act in the U.S., MiCA in the
EU, Hong Kong’s stablecoin licensing regime, and Singapore’s stablecoin regulatory framework, should
support continued stablecoin adoption and growth.

5. Tempo & Stripe, Machine Payments Protocol, https://mpp.dev/overview. 6. Stripe, Agentic Commerce Protocol, https://www.agenticcommerce.dev/docs. 7. Google, Agentic
Payments Protocol, https://ap2-protocol.org/. 8. Visa, Trusted Agent Protocol, https://developer.visa.com/capabilities/trusted-agent-protocol. 9. RWAxyz, https://app.rwa.xyz/
stablecoins. 10. Visa/Allium, https://visaonchainanalytics.com/transactions. Adjusted stablecoin transaction volume uses address labels and heuristic filters to exclude internal
transfers, intra-exchange flows, bots, and other high-frequency or high-volume activity. 11. Nacha, https://www.nacha.org/content/ach-network-volume-and-value-statistics
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Figure 3: Stablecoin and Major Card Networks Transaction Volumes
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For digital assets, the implications of this growth extend beyond stablecoins to the blockchain networks on
which they are issued and settled. Many major stablecoins are issued across multiple blockchains, allowing
market participants to select among supported settlement venues based on economics and technical fit.
These venues include general-purpose permissionless networks such as Ethereum as well as purpose-built
stablecoin networks such as Circle’s Arc, where USDC is designed to serve as the native gas asset. On
permissionless networks, native cryptoassets (e.g. ETH) support consensus, validator compensation,
transaction fees, and settlement. As stablecoin activity scales, greater demand for blockspace and network
services could support usage-related demand and potential value capture for these assets, subject to each
network’s fee, staking, and gas-sponsorship design. Arc also offers a complementary model in which
greater payment activity could deepen USDC'’s utility as both a settlement asset and the means of paying
transaction fees.

Compute is emerging as a new and potentially
large market for digital assets as autonomous
agents proliferate

Al systems and agents require substantial computing power and energy to operate. Investors have largely
focused on the sheer scale of capital expenditures (CapEx) needed to build Al infrastructure, with some
estimates placing cumulative Al capital spending above $5 trillion between 2025 and 2030.12 But the
accompanying rise in ongoing operating expenses (OpEx) to support Al deployments deserves equal
attention. A meaningful share of this operating spend flows through the Al cloud compute market, which
monetizes access to installed IT equipment and the electricity required to operate it. As this market
expands, compute is becoming a distinct, large, and increasingly investable economic resource that could
support a new class of digital assets. Using hyperscalers’ major cloud segments as a broad proxy for
market scale, consensus estimates for Amazon Web Services (AWS), Microsoft’s Intelligent Cloud segment,
and Google Cloud imply combined revenue of approximately $1.1 trillion by 2030, representing a 29%
CAGR from 2025 levels.t3

12. Goldman Sachs, “Private markets are expected to have a growing role in data center financing,” https.//www.goldmansachs.com/insights/articles/private-markets-expected-to-
have-growing-role-in-data-center-financing. 13. Bloomberg-compiled sell-side analyst estimates as of Aug. 31, 2026.
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As compute becomes a larger economic input, the need to price and allocate capacity while supporting
financing and hedging should also increase. Historically, large resource markets have developed trading
infrastructure that improves liquidity and risk management. In our view, compute may follow a similar path
as Al adoption scales. Recent market developments already point in this direction, including GPU-backed
financings and financing platforms designed around long-duration, usage-linked compute revenue. These
structures reflect the capital intensity of securing leading-edge GPUs and building capacity for frontier-
model development. Demand for both training and inference should continue to grow as models improve.
As real-world Al use cases expand, inference is expected to become the largest Al workload by 2030 and
account for a growing share of data-center power demand.* The potential inference user base, spanning
enterprises and individual consumers, is considerably larger and more fragmented than the concentrated
set of training-market participants.

Figure 4: Global Data Center Power Demand by Workload
M Al Training Al Inference Non-Al
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Percentages show each category's share of total data center power demand. Source: McKinsey Data Center Demand Model, estimates and projections as of Dec. 2025.

Even as this market takes shape, meaningful contract-design and market-structure challenges remain
before standardized compute products can scale. These include accounting for substantial differences in
chip-generation productivity and regional economics, particularly where energy costs diverge, as well as
establishing workable standards for both cash settlement and delivery of contracted capacity. We view
these as important but ultimately resolvable design considerations. The development of basis markets,
contracts for difference, and other mechanisms used in established commodity markets offers a useful
precedent for managing heterogeneous assets and localized pricing, while on-chain tokenized markets
may enable more granular regional and hardware-specific contracts within shared settlement
infrastructure. As these frameworks mature, we expect standardized products, including exchange-traded
compute futures, to support more transparent price discovery and more effective hedging for both
providers and consumers of compute capacity. Standardized compute contracts could also create claims
on compute capacity and related usage rights that can be represented, transferred, pledged as collateral,
and settled through programmable infrastructure. This could in turn broaden institutional investor
participation and establish compute as a new opportunity for the broader digital asset ecosystem.

14. McKinsey, “The next big shifts in Al workloads and hyperscaler strategies,” https.//www.mckinsey.com/industries/technology-media-and-telecommunications/our-
insights/the-next-big-shifts-in-ai-workloads-and-hyperscaler-strategies.
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This functionality may become particularly valuable as agentic Al adoption scales and agents increasingly
discover, provision, optimize, and pay for compute through programmable payment rails such as x402.
Agents could query real-time marketplace APls to compare available capacity by price, performance,
latency, location, and hardware specialization, then provision the resources best suited to a given workload.
MCP and A2A could facilitate data access and agent-to-agent coordination, while x402 could support on-
demand settlement on a per-use, per-model-token, or per-job basis. This framework could enable elastic,
just-in-time access to compute with limited human intervention. Although agentic payment activity
remains nascent today, the structural fit between autonomous agents and machine-native payments
makes this an area worth monitoring as the ecosystem develops.

Figure 5: Illustrative Agentic Workflow for Optimizing and Securing On-Demand Compute
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Stripe’s August 2026 agreement to acquire OpenRouter provides an early strategic signal that model
routing and compute-usage optimization are becoming part of the financial infrastructure surrounding
Al.15 OpenRouter distributes workloads across more than 400 models from over 80 providers based on
workload needs and cost-performance tradeoffs, highlighting the economic value of allocating scarce
compute efficiently. The buyer also matters to the thesis: given Stripe’s broader activity across payments,
stablecoins, billing, and agentic commerce, this transaction points to a potential convergence between
compute procurement, usage-based billing, and programmable settlement. In our view, this could support
a future in which agents autonomously source and pay for compute over blockchains and other
programmable payment rails.

15. Stripe, “Stripe agrees to acquire OpenRouter to help businesses optimize token routing and usage,” https://stripe.com/newsroom/news/stripe-agrees-to-acquire-openrouter.
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Conclusion

Al and blockchain-based digital assets are
increasingly converging as machines take a greater
role in economic activity. The structured, machine-
readable representations created through LLM and
blockchain tokenization can give Al agents a more
direct interface with programmable assets, while
stablecoins and protocols such as x402 may support
high-frequency, low-value, always-on transactions. At
the same time, standardized and liquid markets for
compute claims could allow agents to source,
optimize, finance, and pay for computing resources as
inference demand expands. The ecosystem remains
nascent, with agentic payment activity and compute-
market liquidity still limited. As Al adoption broadens
and agentic systems become more capable, digital
assets could become increasingly integral to Al’s
economic infrastructure, expanding utility across
stablecoins, tokenized RWAs, and native cryptoassets
that support blockchain settlement.
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