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Abstract 

The convergence of large language models with blockchain-native payment and identity infrastructure has 
given rise to autonomous agent economies, in which software agents transact, negotiate, and coordinate as 

independent economic actors without continuous human supervision. Industry projections estimate that 

agentic commerce could mediate between three and five trillion US dollars of global commerce by 2030, 

yet the business models, value-capture mechanisms, and incentive structures that will determine 
commercial success remain poorly theorized. This paper develops a management framework for 

autonomous agent economies built on the x402 payment protocol and the ERC-8004 agent identity 

standard. Drawing on platform economics, tokenomics, and recent industry evidence, the paper identifies 
value-creation and value-capture mechanisms specific to agent-mediated markets; proposes a token 

incentive design framework covering agent compensation, staking, and micro-settlement; analyzes x402 

as a business model across payment links, pay-per-call pricing, subscription agents, and marketplace 
dynamics; and examines the regulatory, security, trust, and adoption challenges that constrain growth. 

The paper offers an early, systematic business perspective on an infrastructure layer that is technically 

mature but commercially formative, and closes with a research agenda for management scholarship on 

machine-velocity markets. 

Keywords: autonomous agent economies, x402 protocol, ERC-8004, blockchain business models, token 
incentive design, two-sided markets, agentic commerce, Web3 

1. Introduction 

The commercial architecture of the internet was designed around a human end-user. Access controls, 
billing relationships, and verification loops presume that a person initiates, authorizes, and settles every 

value-bearing interaction [17]. Technologies such as card forms, API keys, subscription paywalls, and 

invoicing systems function as intentional friction points that authenticate human intent and mitigate 
programmatic automation [17]. The rapid rise of autonomous artificial intelligence (AI) agents, software 

entities capable of self-directed planning, decision-making, and task execution, renders these human-

centric mechanisms increasingly obsolete. An agent that must source data, call inference APIs, and 

coordinate with peer systems cannot wait for a human to re-enter a credit card or approve each micro-

expenditure [2]. 

Two blockchain-native primitives have emerged to close this gap. The x402 protocol, incubated by the 

Coinbase Developer Platform and released as an open standard, revives the long-dormant HTTP 402 
“Payment Required” status code so that machines can pay for resources within a standard web request 

cycle [1], [15]. The ERC-8004 standard, authored by researchers from MetaMask, the Ethereum 

Foundation, Google, and Coinbase, gives agents portable on-chain identities, verifiable performance 
histories, and third-party validations [3]. Together, these primitives enable what this paper calls an 

autonomous agent economy: a market in which software agents act as buyers, sellers, and counterparties, 

transacting at machine velocity on blockchain settlement rails [7]. 

The scale of the opportunity is substantial. McKinsey and Company projects that agentic commerce will 
mediate between three and five trillion US dollars of global commerce by 2030, including up to one 

trillion dollars in orchestrated business-to-consumer retail revenue in the United States alone [6]. 
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Independent projections from Morgan Stanley and Bain and Company, ranging from 190 to 500 billion 
US dollars, suggest genuine uncertainty about adoption velocity but converge on the conclusion that the 

transition is inevitable enough to warrant immediate investment [16]. Between April and September 2025, 

Visa, Mastercard, PayPal, Stripe, and Google all launched agentic payment infrastructure, and the x402 

protocol moved under neutral Linux Foundation governance with members including Visa, Stripe, Adyen, 
Amazon Web Services, American Express, Circle, Cloudflare, Coinbase, and Shopify [16], [5]. The 

protocol's public network dashboard reported over 75 million transactions and 24 million US dollars of 

settled volume in a single thirty-day window [18]. 

 

Figure 1: The evolution of digital commerce toward autonomous agent economies 

 

Technical readiness, however, has outpaced commercial understanding. The protocols provide the 
payment plumbing that allows agents to pay fractions of a cent per request, yet no established 

management framework exists for how firms should price agent-facing services, structure token-based 

incentives, or capture recurring value from agent-mediated transactions [8]. Industry observers note that a 

meaningful share of early agent payment volume reflects testing activity and self-dealing loops rather 
than genuine commerce, and that advertising-dependent platforms face revenue conflicts with agents that 

optimize for their users [16]. The central managerial problem is one of business model immaturity relative 

to technical readiness. 

This paper addresses that gap. It asks three questions. First, how do firms and platforms build viable 

business models around agent-to-agent and agent-to-business commerce enabled by protocols such as 

x402? Second, what token incentive structures and pricing mechanisms enable sustainable value creation 

and capture in agent-driven marketplaces? Third, what business model archetypes and governance 
patterns allow agent economies to scale profitably while managing incentive misalignment, regulatory 

ambiguity, and trust risks? The paper develops a business model framework for agent economies, 

proposes a token incentive design framework, analyzes x402 as a business model, and examines the 
principal challenges to commercial viability. It is organized as follows. Section 2 reviews the relevant 

literature and background. Section 3 develops the business model framework. Section 4 addresses token 

incentive design. Section 5 presents a case analysis of x402 as a business model. Section 6 examines 

challenges and risks, and Section 7 concludes with a research agenda. 

This paper builds directly on the author's earlier published work. The technical foundation of 

agent payments and identity, including the cross-chain coupling of ERC-8004 and x402 across Solana and 

Ethereum, is presented in the author's research paper A Cross-Chain Architecture for Coupling ERC-8004 
Agent Identity with x402 Micro-Settlement Across Solana and Ethereum (Zenodo, 2026), while the 

engineering perspective on building these systems is covered in the author's practical guide Solidity Smart 

Contracts: From Zero to Production. Together, the two works establish the technical and engineering 

context for the business analysis developed in this paper. 
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2. Literature Review and Background 

This section positions the paper within the protocol literature, the tokenomics literature, and the emerging 

literature on agentic commerce. 

2.1 The x402 Protocol as a Monetization Primitive 

The x402 protocol is an open, neutral standard for internet-native payments that embeds settlement into 

the HTTP request-response cycle [1]. When a client requests a monetized resource without payment, the 
server responds with an HTTP 402 status carrying a payment specification that names the price, the 

settlement network, and the destination address; the client signs and submits a stablecoin payment, 

typically in USDC; and the retried request carries the payment proof in a header that the server verifies, 
directly or through a Facilitator, before releasing the resource [1], [17]. The ecosystem defines four roles: 

the Buyer agent that pays, the Seller that exposes the paid endpoint, the Blockchain that settles, and an 

optional Facilitator that validates signatures and executes settlement on the Seller's behalf [2]. 

The commercial significance of the design lies in what it removes. There are no accounts, no API keys, 
no pre-negotiated billing relationships, no subscription tiers, and no invoices arriving days after execution 

[14]. Settlement is reported at sub-two-second finality with transaction costs of approximately one ten-

thousandth of a US dollar, levels that make genuinely granular, per-request commerce viable [13]. 
Because the protocol is chain-agnostic and permissionless, any web service can become a seller with a 

single line of integration code [1], [15]. 

2.2 ERC-8004 and Reputation Capital 

Autonomous agents require more than the ability to pay; they require identities that counterparties can 

trust. The ERC-8004 standard addresses this through three on-chain registries: an Identity Registry that 

assigns each agent a unique, transferable identifier with metadata describing its capabilities and payment 
addresses; a Reputation Registry that stores structured client feedback, optionally linked to x402 payment 

proofs; and a Validation Registry that records independent verifications of agent performance [3], [4]. 

The design prevents a central failure of unregulated marketplaces: the ability of a malicious actor to 

discard a poor reputation by minting a new identity [4]. 

For management scholars, the important property is that reputation becomes portable, verifiable capital. 

An agent that accumulates validated performance across many counterparties carries that record into 

every future negotiation, reducing information asymmetry in markets where counterparties are software 
and due diligence must be automated [3]. Reputation capital of this kind is a precondition for the 

deferred-trust arrangements, such as post-paid settlement or escrowed tasks, that higher-value agent 

commerce will require [4]. 

2.3 Tokenomics and Platform Economics 

Research on token economies identifies incentives, governance, and tokenomics as the three recurring 

design dimensions that determine whether a token-based platform sustains long-term participation [8]. 
Drasch and colleagues characterize the token as a two-faced financial incentive: a token simultaneously 

functions as a utility that unlocks platform services and as a speculative asset whose price dynamics 

attract or repel participants, and the tension between these faces shapes platform viability [9]. Li and 
Mann demonstrate that digital tokens can solve the cold-start problem of platform building by 

coordinating early participation before a platform's services have standalone value, while cautioning that 

token-based coordination is only valuable when a platform's technology is genuinely difficult to copy 

[10]. 

The two-sided market literature provides the complementary lens. Rochet and Tirole formalize platform 

pricing in two-sided markets, showing that the allocation of fees between sides determines whether a 

platform reaches critical mass [11]. Parker and Van Alstyne show that two-sided network effects, in 
which the value of a platform to one side increases with participation on the other, shape optimal product 
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design and pricing structure [12]. Agent marketplaces exhibit unusually strong two-sided dynamics 
because both sides are programmable: participants can be recruited, subsidized, and repriced in software, 

and cross-side externalities propagate at machine speed [10], [12]. 

2.4 Agentic Commerce and the Agent Economy 

A nascent literature treats agent economies as a distinct commercial phenomenon. Xu and colleagues 

propose a five-layer blockchain foundation for autonomous agents, spanning physical infrastructure, 

identity and agency, cognition and tooling, economic settlement, and collective governance, and argue 
that permissionless participation, trustless settlement, and machine-to-machine micropayments are the 

three blockchain properties that enable genuine agent autonomy [7]. The Decentralized Identity 

Foundation's analysis of the agentic economy observes that the infrastructure for verifiable agent 

transactions is being built at unprecedented speed, while cautioning that infrastructure may prove easier to 
upgrade than business models [16]. Consumer-trust evidence reinforces the caution: sixty-one percent of 

surveyed consumers say they would trust agents with purchases under twenty US dollars, but trust falls to 

thirty-nine percent as transaction value increases [16]. 

Together, these literatures establish the theoretical foundations for this paper: protocol-level monetization 

primitives (x402), portable agent identity and reputation (ERC-8004), token-based coordination 

(tokenomics), and platform structure (two-sided markets). What is missing is a management-level 
synthesis that connects these foundations to business models and value capture. Section 3 develops that 

synthesis. 

3. Business Model Framework for Agent Economies 

This section develops a framework for analyzing business models in autonomous agent economies. A 

business model is understood here as the logic by which a firm creates and captures value [12]. The 
framework is organized around four questions: what value is created, how value is captured, how two-

sided market dynamics shape pricing, and which archetypal business models are emerging. 

 

Figure 2: A framework for business models in autonomous agent economies 

 

3.1 Value Creation in Agent-Mediated Markets 

Agent economies create value along three paths. First, they unbundle existing digital products. 
Subscription models force buyers to purchase bundles of access that rarely match actual usage; pay-per-

request settlement allows content, data, and compute to be priced and sold at the unit of actual 

consumption [14]. A financial research agent can purchase a single article behind a paywall, a compliance 

agent a single sanctions screening, and a trading agent a single real-time market snapshot, each without a 
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subscription or a billing relationship [13]. Second, they enable transactions that were previously 
impossible because their value was too small to justify fixed transaction costs. Traditional payment rails 

are bounded below by fixed per-transaction fees; sub-cent settlement makes markets in low-value 

information and computation economically viable for the first time [2], [13]. Third, they create machine-

velocity markets in which autonomous agents compete, negotiate, and reallocate resources faster than 
human-mediated markets can [7]. Each path converts previously inaccessible or wasted value into 

transactable surplus. 

3.2 Value Capture and Revenue Models 

Value capture in agent economies maps onto five revenue models. Pay-per-call pricing charges per 

request, per response, or per unit of data consumed, with settlement inside the HTTP call itself [14]. 

Usage-based dynamic pricing extends pay-per-call with real-time price discovery, allowing sellers to vary 
prices with demand, latency, or data freshness [14]. Subscription models persist but are transformed: 

agents become subscription managers that negotiate, consolidate, and continuously reprice recurring 

services on behalf of their principals [16]. Facilitation fees accrue to intermediaries that validate 
payments, manage settlement risk, and provide the operational rails for machine commerce [2]. 

Marketplace take rates are charged by platforms that aggregate buyers and sellers, mediate discovery 

through reputation, and reduce search costs [11]. 

Revenue Model How It Works Best Fit 

Pay-per-call Charge per API request or agent 

interaction 
High-frequency, low-margin data 

and utility services 

Subscription Recurring access fee for bundled 

agent services 
Continuous-value services, 

managed agents 

Usage-based tiering Volume discounts or premium tiers Platforms with heterogeneous 

demand 

Outcome / commission Fee tied to completed transaction or 

result 
Marketplaces, facilitation, and 

commerce agents 

Listing / matchmaking fee Charge for discovery and matching Two-sided agent marketplaces 

 

Table 1: Value capture and revenue models in agent economies 

The strategic question for a firm is which layer it occupies. Sellers capture margin on agent-facing 
services; facilitators capture processing economics at machine scale; wallets and identity providers 

capture custody and data relationships; marketplaces capture discovery and matching rents. The x402 

Foundation's decision to govern the protocol neutrally under the Linux Foundation signals that the 

protocol layer itself is positioned as shared infrastructure rather than a proprietary toll road, which pushes 

value capture toward the application layers built above it [5]. 

3.3 Two-Sided Market Dynamics 

Agent marketplaces are two-sided markets in which buyers and sellers are both software. Two properties 
follow. First, network effects are unusually strong and unusually fast: each additional seller expands the 

set of tasks agents can complete autonomously, and each additional buyer expands the revenue pool 

available to sellers, and both effects propagate in milliseconds [12]. Second, pricing structure, the 
allocation of fees between sides, becomes the central strategic variable. Platform theory predicts that the 

side with more elastic demand or stronger cross-side benefits should be subsidized [11]. In agent markets, 

the buyer side is typically subsidized at launch to attract the liquidity of demand, while sellers pay take 

rates or facilitation fees, a structure consistent with observed practice in API marketplaces [11], [14]. 
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Programmability introduces a third property that human markets lack: pricing can be dynamically 
rebalanced in software. Platforms can experiment with fee structures, run subsidy campaigns, and adjust 

take rates continuously, which lowers the cost of discovering the optimal price structure [10]. 

3.4 Business Model Archetypes 

Synthesizing the above, five archetypes are emerging. Monetized service providers expose data, compute, 

or API capability and charge per use. Payment facilitators operate settlement infrastructure, validate 

signatures, manage liquidity, and earn processing fees. Agent marketplaces aggregate supply and demand, 
mediate discovery through identity and reputation, and charge take rates. Wallet and identity providers 

capture the custody layer, issuing agent wallets, managing keys and policies, and monetizing through 

fees, data, and ancillary services [4]. Infrastructure and governance bodies, such as the x402 Foundation, 

standardize the shared layer and capture value indirectly through ecosystem governance [5]. The 
framework implies that the most defensible positions combine a monetization mechanism from the first 

four archetypes with accumulated reputation capital, since switching costs in agent markets are low when 

identities are portable [3]. 

Archetype Value Proposition Primary Revenue Model 

Monetized service provider Exposes data, compute, or APIs to 

agents 
Pay-per-call / usage-based 

Agent marketplace Discovery, matching, and 

reputation for agents 
Listing, matchmaking, and 

transaction fees 

Infrastructure / settlement Payment, identity, and verification 

rails 
Settlement and network fees 

Agent principal / operator Owns and deploys agents that 

perform work 
Output-based margin on agent 

results 

Platform aggregator Bundles multiple agent services for 

end users 
Subscription and revenue share 

 

Table 2: Emerging business model archetypes in agent economies 

4. Token Incentive Design 

Tokens are the coordination mechanism of agent economies. This section addresses how tokens and 
token-like mechanisms can compensate agents, bond quality, enable micro-settlement, and align the 

incentives of agents, platforms, and end users [8], [9]. 

4.1 Compensating Agents: Pay-Per-Task and Outcome-Based Models 

Agent compensation can be structured along a spectrum from input-based to outcome-based. Pay-per-task 

compensation is the simplest: the agent is remunerated for each completed unit of work, with price 

discovery through the market [14]. Outcome-based compensation ties payment to measured results, 
aligning the agent's incentives with the principal's objectives. Xu and colleagues describe this as Proof of 

Value, in which agents receive tokens proportional to the value they create, measured by client 

satisfaction scores or downstream impact [7]. Hybrid models pay a base per-task fee plus a bonus 
conditional on outcome metrics, which balances income predictability for agents with accountability for 

principals. 

4.2 Staking, Bonding, and Reputation Capital 

Where agents are economically significant, compensation must be paired with bonding. Staking for 

quality requires agents to lock tokens or reputation capital before accepting work; failure to deliver causes 
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loss of the stake [7]. Slashing mechanisms, in which dishonest behavior destroys staked capital, raise the 
cost of fraud above its expected benefit and are particularly effective in machine markets where behavior 

is programmatically verifiable [9]. The ERC-8004 Reputation Registry complements financial bonding 

with reputational bonding: because feedback is linked to verifiable x402 payment proofs, an agent cannot 

manufacture a favorable record without spending real money, and cannot escape a poor record by minting 
a new identity [3], [4]. The two mechanisms together, financial stake and portable reputation, constitute 

the agent's collateral base, and platforms can calibrate the required collateral to the value at risk in each 

task [7]. 

4.3 Micro-Settlement Economics 

The unit economics of agent commerce depend on settlement costs that are negligible relative to 

transaction value. Traditional card rails impose fixed per-transaction fees that bound the minimum viable 
transaction size; x402 settlement on high-throughput ledgers, with reported costs near one ten-thousandth 

of a US dollar per transaction and sub-two-second finality, removes that floor [2], [13]. Channel-based 

execution, in which a pair of agents settles a large number of micro-payments off-chain and closes the 
channel with a single on-chain transaction, further amortizes settlement cost for high-frequency 

relationships [2]. 

For token design, the implication is that settlement tokens must exhibit low volatility and high liquidity to 
be usable as a unit of account; stablecoins, rather than volatile protocol tokens, have therefore become the 

settlement medium of record in x402 commerce [1], [15]. Protocol tokens, where they exist, are better 

suited to governance, staking, and value capture than to day-to-day settlement [9], [10]. 

4.4 Incentive Alignment and Governance 

Mechanism Purpose Key Design Consideration 

Pay-per-task Compensate agents per unit of work Price discovery for heterogeneous 

tasks 

Outcome-based payment Pay only for verified results Requires oracle or verifiable 

computation 

Staking / bonding Align long-term behavior, deter 

fraud 
Slashing conditions must be fair 

and objective 

Reputation capital Portable, on-chain track record 

(ERC-8004) 
Sybil resistance and migration 

between platforms 

Micro-settlement token Negligible-cost settlement for high-

frequency trade 
Low volatility, high liquidity, 

stablecoin peg 

 

Table 3: Token and incentive mechanisms for agent coordination 

Token design ultimately answers a principal-agent problem: how to align the interests of agents, 

platforms, and end users when agents act on behalf of principals whose preferences are only partially 

observable [8]. Four mechanisms recur in the literature. First, reward functions tied to verifiable 
outcomes, as in Proof of Value [7]. Second, whistleblower incentives, which reward agents that detect 

and report fraud or protocol vulnerabilities, turning monitoring into a paid activity [7]. Third, network-

effect rewards, which compensate agents for recruiting new participants and internalize the cross-side 

externalities identified in platform theory [7], [12]. Fourth, governance participation through agent-
representable voting, in which token holders, including agents themselves, shape protocol parameters [7]. 

The governance design must also decide the boundary between protocol-level neutrality and platform-

level tokenization: x402 itself is deliberately tokenless, an open standard governed by a foundation, while 

platforms built on it are free to issue tokens for coordination and value capture [5], [8]. 
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5. Case Analysis: x402 as a Business Model 

This section analyzes x402 as a business model in operation, drawing on protocol documentation, 

industry deployments, and public network data [1], [13], [18]. 

5.1 Payment Links as a Monetization Primitive 

The core business object in the x402 economy is the payment link: a priced, programmatic offer 

embedded in an HTTP response [1]. A seller converts any endpoint into a revenue source by declaring a 
price and a settlement scheme, often with a single line of integration code [1], [15]. The payment link 

transforms the web's default monetization models. Instead of selling attention through advertising or 

locking content behind subscriptions, sellers can sell access directly at the unit of consumption [14]. For 
publishers, the practical effect is a return to pay-per-article economics without the friction of accounts: an 

agent pays for exactly one article, reads it, and continues its workflow [13]. 

This primitive is already deployed in production. Financial services firms use payment links for one-off 

sanctions screenings, bureau queries, and real-time data snapshots that subscription models cannot price 
efficiently [13]. AWS has operationalized the pattern with AgentCore Payments, which lets agents 

discover, authorize, and execute x402 micropayments with policy-based spending controls and a full audit 

trail [13]. The payment link is thus not a speculative feature but a working monetization mechanism with 

enterprise adoption [13], [18]. 

 

Figure 3: The x402 payment flow for pay-per-call agent commerce 

 

5.2 Pay-Per-Call and Dynamic Pricing 

Pay-per-call is the dominant revenue model in the early x402 economy [14]. Because settlement is instant 

and permissionless, sellers can price each call to reflect its marginal cost and market value, and can adjust 

prices in real time in response to demand, data freshness, or compute availability [14]. This collapses the 
traditional pricing cycle, in which prices are set quarterly against forecast usage, into a continuous market 

process [14]. 

The economics favor high-frequency, low-margin sellers: a data provider serving automated trading 
agents can charge per snapshot rather than per subscription and capture value from exactly the usage that 

occurs [13]. The reported network statistics are consistent with this structure: in a thirty-day window the 

network processed over 75 million transactions and 24 million US dollars of volume, an average 
transaction value near one third of a US dollar, indicating genuine micro-scale commerce across roughly 

94,000 buyers and 22,000 sellers [18]. 

5.3 Subscription Agents and Managed Recurring Value 

The subscription model does not disappear in agent economies; it is reconstructed. Agents increasingly 

function as subscription managers that monitor usage, negotiate with sellers, switch providers when prices 
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shift, and consolidate recurring expenditure on behalf of their principals [16]. For sellers, this creates a 
new strategic problem: when the customer is a software agent optimizing on price, lock-in erodes and 

recurring revenue must be earned continuously rather than collected by inertia [16]. The response is 

dynamic subscription products, agent-negotiated contracts, and service quality differentiated through 

reputation rather than through switching costs [3], [16]. 

5.4 Marketplace Dynamics and the Facilitator Role 

Marketplace dynamics are visible in the structure of the x402 ecosystem. The Buyer, Seller, Blockchain, 
and Facilitator roles define a four-sided arrangement in which the Facilitator is the closest analogue to a 

payment processor [2]. Facilitators validate signatures, check balances, execute settlement, and manage 

the operational burden of running blockchain infrastructure, earning fees that scale with machine-velocity 

volume [2], [17]. Because agents transact continuously, facilitation economics are volume businesses 
with thin per-transaction margins and near-zero marginal cost, a structure suited to programmatic scale 

[2]. 

Reputation-mediated discovery closes the loop: ERC-8004 registries let buyer agents filter sellers by 
validated performance, which both reduces fraud and rewards quality sellers with demand [3], [4]. A 

marketplace built on these primitives can charge take rates for matching, while the underlying payments 

remain on neutral protocol rails [5], [11]. 

Role Function Economic Position 

Buyer agent Requests services, holds funds, 

executes payment links on behalf of 

a user 

Demand side; pays per call or per 

outcome 

Seller agent Exposes data, compute, or APIs 

behind priced payment links 
Supply side; captures margin on 

agent-facing services 

Blockchain / verifier Settles payments, records reputation 

and identity state 
Infrastructure layer; captures 

settlement fees 

Facilitator Operates marketplaces, discovery, 

and reputation mediation 
Platform layer; captures listing, 

matchmaking, or fee revenue 

 

Table 4: Roles and economic positions in the x402 ecosystem 

5.5 Ecosystem Momentum and Strategic Implications 

The governance and membership trajectory indicates where the value is expected to accrue. The x402 

Foundation's operational launch under the Linux Foundation, with members spanning Visa, Stripe, 

Adyen, American Express, AWS, Circle, Cloudflare, Coinbase, Ripple, Shopify, Solana, Stellar, and 
MoonPay, positions x402 as shared internet infrastructure rather than a proprietary product [5]. For firms, 

the strategic implication is that the settlement layer will be commoditized and open, and durable 

advantage must be built in the layers above: distribution, reputation, data, and agent relationships [5], 
[10]. Firms that treat x402 as a cost center will find it cheap; firms that treat it as a distribution channel for 

agent-facing services will find it strategic [13]. 

6. Challenges and Risks 

Four categories of risk constrain the commercial development of agent economies. 

6.1 Regulatory Ambiguity 

The regulatory environment for machine commerce is unsettled. Payment licensing frameworks assume a 

human or corporate payer; the legal status of an agent that enters into contracts and holds funds remains 
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unclear in most jurisdictions [16]. Stablecoin regulation, still evolving in major markets, directly affects 
the settlement medium of the x402 economy [1]. Token-based value capture faces securities classification 

risk, which the tokenomics literature identifies as a constraint on business model design [8], [9]. 

Regulatory convergence is beginning, but slowly: under PSD2, European financial institutions must 

accept EUDI wallet credentials for strong customer authentication by November 2027, a timetable that 
assumes human-controlled wallets [16]. Until regulators define the agent as a legal actor, enterprises will 

bear residual legal risk for the actions of their agents [16]. 

6.2 Security, Fraud, and Trust 

Trust is the binding constraint on agent commerce. Consumer surveys show trust collapsing as transaction 

value rises, from sixty-one percent for purchases under twenty dollars to thirty-nine percent above [16]. 

Fraud vectors are novel and machine-scalable: prompt-injection attacks can manipulate an agent into 
unauthorized transactions, and reputation gaming remains a live threat despite registry-based mitigation 

[4]. The Decentralized Identity Foundation's survey of the landscape notes, with deliberate irony, that 

there are absolutely no scams on the internet, underscoring that fraud prevention is a first-order design 
requirement rather than an afterthought [16]. Enterprise adoption will require policy-bound wallets, spend 

limits, audit trails, and insurance-like assurance mechanisms that the current infrastructure only partially 

provides [13], [16]. 

6.3 Scalability and Infrastructure 

Machine commerce stresses infrastructure in ways human commerce does not. Agent workloads are 

bursty, high-frequency, and latency-sensitive; settlement throughput, RPC availability, and channel 
lifecycle management become operational constraints [2]. Cross-chain settlement, while necessary for a 

fragmented ledger landscape, adds latency and complexity to the reputation-anchoring step [2], [4]. The 

early network statistics also reveal a structural concern: the gap between transaction count and settled 
value indicates that much volume is low-value and experimental, and it remains to be seen whether 

genuine commercial value follows the volume [18]. 

6.4 Adoption Barriers and Business Model Immaturity 

The deepest barrier may be business model immaturity rather than technology. Industry analysts note that 

infrastructure is proving easier to upgrade than business models, and that advertising-dependent platforms 

face an existential conflict with agents that optimize for user outcomes rather than impressions [16]. 
Incumbent resistance, consumer inertia, and the absence of proven profit pools in agent commerce slow 

investment despite the infrastructure buildout [16]. The path to adoption runs through narrow, high-value 

use cases, such as data access in financial services, where the value of automation is immediate and 

measurable, before expanding to general consumer commerce [13], [16]. 

Challenge Description Mitigation Direction 

Regulatory ambiguity Payment licensing frameworks 

assume human counterparties; 
machine-to-machine payments fall 

in a gray zone 

Industry self-regulation, sandboxes, 

x402 Foundation standards work 

Security, fraud, and trust Consumer trust collapses as 

transaction share delegated to 

agents rises (DIF: 61% to 39%) 

ERC-8004 reputation capital, 

bonding and staking, verifiable 

audit trails 

Scalability and infrastructure Bursty agent workloads and micro-

transactions stress throughput and 

cost models 

Layer-2 settlement, stablecoin rails, 

batching and optimistic verification 

Business model immaturity Few proven revenue models; early 

pilots dominate over scaled 

Pay-per-call maturation, 

subscription reconstruction, hybrid 
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deployments models 

 

Table 5: Challenge categories constraining autonomous agent economies 

7. Conclusion and Future Research 

This paper has argued that autonomous agent economies are a distinct commercial phenomenon whose 

infrastructure is mature but whose business models are not. The x402 protocol provides the monetization 

primitive, ERC-8004 provides portable identity and reputation, and token design provides the 
coordination mechanism. Synthesizing platform economics, tokenomics, and industry evidence, the paper 

developed a business model framework organized around value creation, value capture, two-sided 

dynamics, and archetypal business models; a token incentive design framework spanning compensation, 

staking, micro-settlement, and alignment; and a case analysis of x402 covering payment links, pay-per-

call pricing, subscription agents, and marketplace dynamics. 

The principal managerial implications are threefold. First, the settlement layer will be open and 

commoditized, so durable advantage lies in distribution, reputation, data, and agent relationships. Second, 
pricing and incentive structures must be designed as software: continuously rebalanced, outcome-linked, 

and bonded by stake and reputation. Third, trust, not technology, is the binding constraint on scaling, and 

investment in verification, policy, and assurance mechanisms is a precondition for mainstream adoption. 

This paper is conceptual and draws on early-stage evidence; its claims require empirical validation. 
Future research should pursue comparative case studies of firms operating agent payment infrastructure; 

empirical analysis of token incentive structures and their effect on participation and quality; pricing 

experiments in live agent marketplaces; governance studies of foundation-led standards versus platform-
led tokens; and cross-industry analysis of adoption patterns as agentic commerce matures. The 

management discipline has an opportunity to shape, rather than merely observe, the design of machine-

velocity markets. 
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