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Abstract

Agentic Al is moving from producing one-shot outputs to operating persistent multimedia portfolios.
While multimodal foundation models and agentic systems are rapidly advancing in their ability to
generate content and execute tasks across environments, the dominant abstraction in multimedia
research still treats these systems as mere tools or workflows. We argue that this abstraction fails once
a system produces assets rather than transient answers. Assets persist, branch into derivative families,
accumulate provenance and rights obligations, and interact reflexively with platform ecosystems. To
address this, we introduce the media-firm hypothesis and the agentic multimedia firm (AMF): a bounded
computational organization that pursues persistent objectives over an asset portfolio through compiled
contracts, make-or-buy decisions, provenance-aware ledgers, and liability-bearing governance. By
treating the governed asset portfolio as the primary unit of analysis, we establish the organizational
primitives that separate a firm from a workflow and derive boundary rules for internalization, over-
sight, and market structure. Ultimately, we demonstrate that frontier multimedia systems face a
critical capability-commitment gap: model generation quality is improving faster than the institutional
mechanisms needed to govern assets at scale. For the next generation of multimedia Al, organizational
design will therefore be as consequential as algorithmic capability.

Keywords: multimodal agents; multimedia systems; agentic Al; organization theory; provenance;
rights management; responsible multimedia

CCS Concepts

Computing methodologies — Intelligent agents; Information systems — Multimedia informa-
tion systems; Multimedia content creation; Security and privacy — Digital rights management.
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Figure 1. Agentic Multimedia Firm (AMF). An AMF is not just a collection of cooperating agents. It is a firm-like
organizational system that compiles briefs into contracts, allocates work across creative, editorial, and distribution
functions, maintains a persistent portfolio ledger over assets and derivatives, and uses compliance, approval, and
rollback mechanisms to govern publication under real market feedback. The key novelty is the institutional layer
that turns generation capability into portfolio-scale commitment.

1. Introduction

Autonomous Al is often discussed as a better tool, a smarter assistant, or a more capable workflow
engine. That framing is increasingly misaligned with the technical frontier of multimedia systems.
Multimodal foundation models now support stronger image, video, audio, and document under-
standing; omni-modal models are beginning to unify perception and generation across text, image,
audio, and video [1-10]; and agentic systems can browse the web, operate software, and act over long
horizons [11-17]. In parallel, frontier Al systems are shifting from passive multimodal perception
toward computer-use agents, deep research agents, and interoperable multi-agent systems able to gather
evidence, edit artifacts, and execute tasks across external environments [12-16,18-22].

These developments are especially consequential in multimedia because multimedia pipelines
are not merely inference pipelines. A campaign brief can turn into scripts, keyframes, voiceovers,
subtitles, thumbnail variants, regional localizations, disclosure overlays, platform-specific crops, and
A/B-tested creatives. The outputs are not just answers. They are assets. Answers typically end
when they are emitted; assets continue to live as versioned, edited, reused, licensed, published,
monetized, challenged, withdrawn, and archived objects that accumulate provenance, permissions,
obligations, and market telemetry. The deeper asymmetry is that model capability is improving faster
than institutional commitment. Better models reduce the cost of drafting media, but not the cost of
certifying rights, keeping descendants aligned, routing approvals, and reversing a bad publication.
Once an autonomous system repeatedly manages such objects, the central design problem is no longer
only reasoning or generation. It is organizational commitment at portfolio scale.

This paper develops that claim through the media-firm hypothesis. The hypothesis states that
when an autonomous system repeatedly manages a portfolio of multimedia assets under persistent
objectives, external constraints, and market feedback, the appropriate abstraction is a firm-like or-
ganization. We do not claim that current systems deserve legal personhood. The point is analytic
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and engineering-oriented: if a system can commission work, choose between internal generation
and external procurement, keep books on provenance and rights, route high-risk tasks to humans,
publish content, and later perform incident response, then classical questions about the boundaries
and governance of the firm become first-order system questions [23-28].

The literature already gives us many pieces of this puzzle, but not the puzzle itself. Research on
multimodal foundation models gives powerful engines for understanding and generation [1,2,5,6,8].
Research on multimodal agents adds planning and action [11-15,29-31]. Research on provenance,
watermarking, and synthetic-media detection provides integrity mechanisms [32-37]. Research in
economics, management, and future-of-work is beginning to ask how agents reshape organizations,
delegation, and labor [38—46]. What is still missing is a multimedia-native institutional layer that binds
these streams together and treats the governed asset portfolio as the unit of analysis.

Our position is therefore not that every multimodal system is a firm. A captioning model, a one-off
browser agent, or a single GUI episode remains usefully described as a tool. The media-firm hypothesis
becomes relevant only when four conditions appear together: persistent objectives, repeated derivative
production, external delegation or procurement, and meaningful rollback or liability costs. When these
conditions hold, several neglected questions become central. How should prompts become contracts?
How should provenance become accounting? How should systems optimize portfolios instead of single
assets? How should autonomy be bounded by authority, responsibility, and publication rights?

Contributions.

The paper makes four contributions. First, it argues that multimedia is the natural proving ground
for firm-like agents because it combines cross-modal coupling, derivative depth, rights density, and
platform-mediated value. Second, it defines the agentic multimedia firm (AMF) and formalizes its core
state objects. Third, it derives a transaction-cost boundary rule and four falsifiable propositions about
when firm-like organization should emerge. Fourth, it proposes a research and evaluation agenda that
centers contracts, ledgers, incident response, and governance rather than only single-asset quality.

Table 1. The media-firm hypothesisis not a renaming of existing abstractions. What changes is the unit of analysis.

Central Dominant
Abstraction Primary output  Persistent state  governance evaluation
question target
One answer or ~ Minimal Was the output Slng?e—task
Tool : quality or
one artifact prompt context  good enough?
accuracy
. Ephemeral Did the system Episodic
One multi-step . route and
Workflow . chain state and success, latency,
completion execute steps
tool traces .. and cost
efficiently?
Contract
. Contracts, asset Who may fulfillment,
Portfolio of ledger, rights delegate, ortfolio value,
Agentic multimedia firm (AMF)  assets and er 11g publish, spend, P !
e . state, telemetry, provenance
derivatives escalate, or roll
approvals completeness,

back?

liability control

2. Why Multimedia Is the First Serious Testbed for Agentic Firms

2.1. From Answers to Assets

The key conceptual difference is that multimedia systems often create assets rather than transient
decisions. A generated image may be revised into ten variants, used inside a video, localized with
translated text, paired with a synthetic voice, distributed across platforms, and later withdrawn
after a rights complaint. A single asset can therefore generate a family of descendants with different
resolutions, modalities, jurisdictions, and obligations. One defective ancestor may quietly create a
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latent defect across an entire derivative graph. This makes the state space fundamentally different
from that of many text-only agent settings.

Assetness has three consequences. First, outputs become durable state. A firm must remember not
only what was produced, but how, from what sources, and under which permissions. Second, outputs
become tradable or deployable objects. They may be sold, licensed, published, archived, or revoked.
Third, outputs become externally legible to institutions such as platforms, advertisers, regulators,
rightsholders, and courts. In other words, multimedia assets live in markets and governance systems
after generation. This is precisely why organization design matters.

The point is visible even in early empirical evidence on human-AlI creative work. Field experi-
ments on collaborative ad creation found that human—AlI teams can substantially increase productivity
while exhibiting modality-specific quality trade-offs, especially between text and image production
[39]. This is revealing: a multimedia workflow is not a single scalar output problem. It is a coordination
problem across modalities, people, and market outcomes.

2.2. Four Sources of Organizational Pressure

We isolate four properties of multimedia that push capable agents away from the tool abstraction
and toward firm-like organization.

Derivative depth. Multimedia assets are repeatedly transformed. A script becomes narration, then
subtitles, then clips, then thumbnails, then localized versions. Each transformation creates descendants
that inherit both value and liability. Derivative depth amplifies the cost of weak bookkeeping because
one error can propagate through many descendants.

Cross-modal coupling. Modalities are not independent. A factual update in the script may
require changes to voice timing, subtitle segmentation, visual overlays, accessibility descriptions, and
regional disclaimers. The more tightly coupled the modalities, the less viable it is to treat tasks as
separable one-off calls. This coupling makes integration cost an organizational variable, not only a
model-performance variable.

Rights density. Many multimedia assets carry dense rights structure: copyright, music licenses,
voice or likeness consent, privacy constraints, attribution duties, and platform policy obligations.
Provenance systems and watermarking methods are improving, but this infrastructure is only useful
if it is embedded into planning and retrieval rather than attached as an afterthought [32-37]. Rights
density therefore creates demand for a ledger rather than a plain memory buffer.

Platform reflexivity. The value of a multimedia asset depends on where and how it is distributed.
Thumbnails, caption styles, aspect ratios, accessibility metadata, and disclosure overlays all affect
downstream ranking, recommendation, and ad performance. Creation and distribution are therefore
reflexively linked: the organization should not optimize media content without modeling the market
environments through which the content realizes value.

Together, these properties explain why multimedia is an unusually revealing testbed for the next
phase of agentic Al In many tasks, long-horizon autonomy means better planning. In multimedia, it
also means managing an evolving balance sheet of assets, derivatives, permissions, risks, and platform
feedback. Governance cost therefore scales with the derivative graph, not with the single generation
call.

2.3. Why Text-First Analogies Understate the Challenge

Much of the public discussion around agentic Al extrapolates from text-heavy settings such as
coding copilots, research agents, or enterprise chat assistants. Those domains certainly involve durable
artifacts, but multimedia adds two asymmetries that make organizational failure appear earlier and
more sharply.

First, media value is unusually sensitive to form, not only propositional content. Two semantically
similar outputs can produce very different downstream outcomes because thumbnail composition,
narration pacing, disclosure overlays, subtitle timing, aspect ratio, or accessibility metadata affect
recommendation, trust, and conversion. This means that local semantic correctness is not enough: the
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organization must reason over packaging, distribution, and audience-specific adaptation as part of a
single process.

Second, multimedia carries especially sticky obligations. Likeness, consent, music rights, copy-
right status, privacy restrictions, geographic disclosure rules, and platform safety policies often
continue to matter after the first publication and through later remix, reposting, or localization. A sys-
tem can therefore be locally correct while still being institutionally wrong. It may generate an appealing
asset that satisfies the brief, yet remain unable to certify its sources, explain its publication authority,
or identify its descendants after a complaint. Provenance standards and synthetic-media work are
making these issues more measurable [32-34]. But measurement alone does not resolve who should
act, who should approve, and who should absorb the cost of remediation.

This is why multimedia should not be treated as just another downstream application of general
agency. It is an environment in which the hidden variables of autonomy—authority, lineage, approval,
and rollback—become visible early and at portfolio scale.

2.4. What Existing Literature Still Misses

The literature streams summarized above each pick a different unit of analysis. Foundation-model
papers optimize model capability. Agent benchmarks optimize episodic completion. Provenance
papers often optimize artifact authenticity or detectability. Organization papers optimize abstract
decision rights, spans of control, or worker productivity. The missing unit is the asset portfolio under
governance.

This gap is not cosmetic. It explains why current multimodal benchmarks under-measure the
problems that will matter in deployment. A system can perform well on VisualWebArena or OSWorld
and still be unfit to run a real multimedia operation because it cannot represent licenses, cannot identify
affected descendants after a takedown, cannot choose between licensing and synthesis, and cannot
expose publication decisions to human oversight [13,14]. Likewise, a system can attach provenance
metadata to a file and still fail institutionally because the provenance is not queryable at portfolio scale
during incident response.

The resulting research opportunity is therefore not merely to add more tools to current agents.
It is to treat multimedia agents as bounded organizations whose internal design is itself a scientific
variable.
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Table 2. How the media-firm hypothesis complements rather than replaces adjacent literature. Each stream

captures an important slice of the problem, but not the organization-level state of a governed asset portfolio.

Typical unit of

What it already

What remains
missing for

Literature stream . . firm-like
analysis explains well . .
multimedia
agents
Persistent
Cross-modal contracts,
perception, make-or-buy
Multimodal foundation models A model or generation, dec1s.10n's ’
model family alignment,and  publication
reasoning authority, and
quality rollback over

Multimodal agents and computer-use benchmarks

Provenance, authenticity, and watermarking

Economics and organization of Al

One trajectory,
episode, or
environment

One artifact or
one lineage
proof

The worker,
team, contract,
or firm

Planning, tool
use, web or GUI
interaction, and
long-horizon
completion

Source
attribution,
detectability,
authenticity
claims, and
tamper evidence

Delegation,
productivity,
boundary
choice, task
allocation, and
market structure

portfolios
Rights-bearing
assets,
descendant
tracking,
approval chains,
and institutional
incident
response
Portfolio-scale
accounting,
revocation
handling, and
operational use
during planning
and remediation
Multimedia-
native state
objects such as
derivative
graphs,
cross-modal
coupling, and
platform-
mediated asset
value

3. The Media-Firm Hypothesis
3.1. Definition and Scope

We define an agentic multimedia firm (AMF) as a bounded computational organization that pursues

persistent objectives over a portfolio of multimedia assets by allocating work across internal and

external actors under explicit contracts while maintaining governance over provenance, permissions,

budgets, and liabilities. The boundary of the firm is informational as much as operational: it determines

which commitments, memories, and liabilities are kept inside a persistent control loop rather than

delegated to the market.
Formally, let

F - (O, P, A, C/ L/ g/ 7—[)/

where O is the set of organization-level objectives, P is the portfolio of assets and campaigns, A is

the actor set (internal agents, humans, APIs, vendors, repositories, and platforms), C is the contract

set, L is the asset ledger, G is the governance structure, and 7 is the policy that makes assignment,

procurement, publication, escalation, and rollback decisions.
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An asset a € P is not merely a file. It is a stateful economic object with
S(ﬂ) = (xar gll/ wur ‘ear Tu)/

where x, is content, g, is the provenance graph, w, is a rights-and-permissions vector, ¢, is liability and
policy state, and 7, is market telemetry such as engagement, complaints, or platform outcomes. This
representation is more than bookkeeping. It turns lineage, permissions, and distributional feedback
into machine-readable state that can influence future decisions.

The media-firm hypothesis is deliberately conditional rather than universal. Not every multi-
modal system should be modeled as a firm. The abstraction becomes appropriate when four conditions
hold: (i) the system manages a portfolio rather than a one-shot task; (ii) assets are repeatedly revised
or derived; (iii) the system can choose among internal generation, external procurement, and human
delegation; and (iv) the cost of error includes rollback, liability, or incident response. When these
conditions are absent, simpler tool or workflow abstractions remain sufficient.

3.2. Organizational Primitives: Contracts, Books, and Authority

Three primitives separate an AMF from an ordinary workflow.

Contract compilation. A user brief is too underspecified to serve directly as a unit of organi-
zational action. The system must compile the brief into typed contracts that specify deliverables,
modalities, deadlines, acceptance tests, budget, allowed sources, disclosure obligations, and escalation
rules. In this sense, contracts are not paperwork attached after the fact. They are the computational
form of delegated authority.

Asset books. The organization must keep books over assets, not just chat history. In organizational
terms, the ledger acts as accounting system and organizational memory at once [47]. Each asset should
have a lifecycle state

o, € {draft, approved, published,

suspended, withdrawn, archived },

so that publication becomes a governed state transition rather than a side effect of generation. This is
crucial because the same file can move from harmless prototype to externally binding public object
once it is published under a brand, a campaign, or a platform account.

Decision rights. Roles must differ not merely in skill but in authority, echoing the distinction
between formal and real authority in organizations [48]. Let  denote a role and let I be an authorization
function. Then a lifecycle transition is permitted only if

I(r,a,0, = 0.)=1A Q(a,0)) =1,

where Q checks the relevant preconditions for the target state: contract tests, budget availability,
provenance completeness, rights validity, disclosure readiness, and any required approvals. This
formulation makes a simple but important point. The key question for autonomous multimedia
systems is often not “can the model do it?” but “who is allowed to commit the organization to it?”
These primitives clarify why publication authority is different from generation authority. Many
systems can draft; far fewer should be allowed to publish, purchase, or waive safety constraints. An
AMF therefore needs explicit separation between creative competence and institutional commitment.
That separation is what makes reversibility, auditing, and human governance technically tractable.

3.3. The Firm as a Coordination Compressor

A deeper implication of the media-firm hypothesis is that firm-like organization creates value by
compressing repeated coordination. In repeated media production, a large fraction of cost comes from
repeatedly specifying style, retrieving approved sources, checking obligations, routing approvals,
and feeding market telemetry back into the next round. Once these routines are internalized, many
future decisions become cheaper not because the generator is intrinsically smarter, but because the
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organization has accumulated reusable templates, trusted suppliers, policy priors, and approval
patterns—what organization theory would describe as routines and memory [23,25,28,45,47,49,50].

This yields a prediction that is easy to miss if one focuses only on model capability: in recurrent
multimedia work, a moderately weaker model inside a much better organization can outperform a
stronger model inside a weak workflow. The advantage comes from lower verification cost, fewer
untracked liabilities, faster incident response, and more stable cross-asset consistency. In other words,
better boundaries can dominate better token-level intelligence.

Recent protocolization efforts in the agent ecosystem sharpen this point. Standardized interfaces
for tools and inter-agent communication make it cheaper to access outside resources and subcontractors,
which can lower some search and integration frictions [19,20]. But such protocols do not erase the
hardest costs in multimedia production: verifying rights, maintaining lineage through edits, and
deciding who may publish or remediate. The likely outcome is therefore not pure marketization. Itis a
mixed regime in which interoperability expands the menu of external options while strong internal
governance remains valuable for tightly coupled or high-liability tasks. This helps explain why future
media agents may become simultaneously more networked and more firm-like.

3.4. A Boundary Rule for Multimedia Firms

The classical question of the firm is which activities should be internalized and which should
be organized through markets [23,24,26,28]. In multimedia systems, the same question appears as
generate internally, license externally, call an external model, or delegate to a human. The relevant costs are
not just compute and API fees. They also include specification, verification, integration, and liability.

For subtask i, define market transaction cost

TPaket — 5 4+ Bi+ Vi + I + L,

and internal eXeCutiOn COSt
im erna 01 Ml i)

where S; is search cost, B; is bargaining or specification cost, V; is verification cost, I; is cross-modal
integration cost, L; is expected legal and reputational liability, O; is organizational overhead, M; is
model or compute cost, and H; is human supervision cost. Internalization is rational when

market internal
market , internal

This expression is simple, but it yields a multimedia-specific insight: V;, I;, and L; often grow
faster than compute cost when assets are tightly coupled and deeply revised. A stock image may be
cheap in isolation, yet expensive once it must remain semantically aligned with a script, voiceover,
subtitles, accessibility annotations, and regional disclosure requirements across several revision rounds.
Conversely, some low-coupling subtasks may remain better organized through open markets.

To make this idea operational, the planner can optimize a portfolio objective of the form

T

max E Y. Y (u(a) 4 pm(a) —c(a) — Al(a))

t=1acP;

subject to contract satisfaction, budget limits, rights validity, and provenance completeness. Here u(a)
is creative or semantic utility, m(a) is market value proxy, c(a) is cost, and ¢(a) is liability exposure.
The point is not that this objective is complete. It is that multimedia organizations should optimize
quality, market value, and governance jointly rather than treating governance as a final filter.

3.5. Four Propositions

Proposition 1 (coupling-internalization). Holding market prices fixed, the incentive to internalize
a multimedia subtask increases with cross-modal coupling and expected revision depth, because
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verification and integration costs compound across descendants faster than internal memory and
coordination costs.

Proposition 2 (provenance complementarity). The marginal value of provenance completeness
rises with derivative depth and reuse. Provenance is not just a disclosure mechanism; it reduces
future search, rollback, relicensing, and incident-response costs. In this sense, provenance behaves like
organizational capital.

Proposition 3 (liability-selective escalation). Under bounded human-review budgets, optimal
oversight should concentrate on tasks with high liability-adjusted uncertainty, not merely high model
uncertainty. A planner should prioritize review where publication authority, impersonation risk, rights
ambiguity, or expected remediation cost is high [44,51].

Proposition 4 (platform reflexivity). In multimedia settings, creation and distribution must be
jointly optimized. Asset value is shaped by platform-specific ranking, ad delivery, accessibility, and
disclosure regimes, so content generation without platform reasoning optimizes the wrong objective.

These propositions are intentionally falsifiable. If future systems show that provenance does
not reduce remediation cost, that coupling does not shift make-or-buy decisions, or that uniform
human review performs as well as liability-selective review, then the media-firm hypothesis should be
weakened.

4. A Research Agenda for Agentic Multimedia Firms
4.1. Contract-Native Multimedia Composition

Current agent systems largely serialize goals into prompts. For AMFs, prompts are too weak. The
organization needs contracts: structured objects that specify deliverables, modalities, budget, deadline,
acceptance tests, allowed data sources, disclosure duties, geographic constraints, and escalation rules.
A contract should be machine-executable but also legible to humans. This creates a multimedia
research problem around typed representations of edits, derivatives, timing constraints, accessibility
requirements, and rights conditions.

The deeper point is that delegation is not simply routing. It is authority transfer. Recent work on
intelligent Al delegation emphasizes that scalable delegation must include role boundaries, account-
ability, and trust mechanisms rather than only task decomposition [44]. Multimedia systems need this
especially badly because delegation can imply publication authority, external spend, or legal exposure.
Contract-native composition is therefore one of the most important missing abstractions in multimodal
agents.

4.2. Provenance as Accounting

Multimedia integrity research often treats provenance as ex post verification [32-34]. For AMFs,
provenance should instead become organizational accounting. The ledger must answer not only “is this
file authentic?” but also “which descendants inherit from a restricted asset?”, “which variants used a
voice model without territory-specific clearance?”, or “which localizations must be updated after a
policy change?”

This view suggests several technical priorities. First, provenance data structures must be queryable
at portfolio scale. Second, provenance should support cross-modal retrieval and summarization,
not only static manifests. Third, watermarking and signed manifests should be treated as comple-
ments, not substitutes: cryptographic and metadata systems help with declarative lineage, while
robust watermarking can preserve traceability through transformations and reposting [35-37]. Finally,
provenance-aware memory must support temporal operations such as revoke, supersede, and patch.

4.3. Portfolio Reasoning Instead of Sample-Wise Optimization

Many multimedia tasks are structurally portfolio tasks: campaigns, episodic media, educational
kits, archives, news packages, and recommendation-aware creative strategies. Yet most benchmarks
collapse them into independent outputs. An AMF must instead decide how to allocate budget across
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assets, how much diversity to preserve across a set, how to balance reuse against novelty, and how
platform telemetry should update future creative decisions.

Portfolio reasoning ties together generation, retrieval, recommendation, and storytelling. Search
engines such as MMSearch and report-level deep-research benchmarks such as DeepResearch Bench
and MMDeepResearch-Bench point toward broader horizons in evidence retrieval and multi-source
synthesis [16,18,52,53]. The missing step is to make those capabilities organizational. Evidence should
not only improve the next answer; it should update asset strategy, preferred vendors, escalation
thresholds, and contract templates.

4.4. Liability-Aware Planning and Reversible Publication

Multimedia risk is not exhausted by toxicity filters. The harder problems involve impersonation,
miscontextualization, privacy leakage, attribution failure, broken consent chains, and downstream
platform violations. A firm-like agent should treat such risk as an endogenous planning cost rather
than a final classifier score. In practice, this means publication should be reversible, descendant
tracking should be native, and rollback should be benchmarked.

This agenda implies that media systems must learn to say no, not yet, or human review required in a
structured way. More subtly, they must learn to choose among alternative production routes: generate
internally, retrieve from licensed repositories, outsource to external humans, or synthesize a lower-risk
variant. Liability-aware planning thus reframes safety as a make-or-buy-and-escalate problem.

4.5. Organizational Interpretability

Interpretability is usually discussed at the level of model internals or final outputs. AMFs need a
second form: organizational interpretability. Human supervisors should be able to ask why a task was
outsourced, why a risky asset was blocked, why a licensed photograph was preferred over synthesis,
why one campaign received more review than another, or why a certain platform was excluded from
distribution. These explanations concern policies, roles, and commitments rather than neurons or
tokens.

This creates a rich interface agenda for multimedia research: dashboards over asset lineages,
retrieval over decision logs, summarization of portfolio history, visual analytics for incident response,
and interfaces that let humans inspect decision rights instead of micromanaging prompts. In this
setting, humans resemble editors, publishers, or boards more than ordinary end users.

4.6. Inter-Firm Ecosystems and Market Structure

Once agents can buy, sell, and subcontract media work, firm boundaries become fluid. Recent
work in economics and organization theory suggests that Al may compress coordination cost, alter
spans of control, and reshape enterprise boundaries [40,42,43,45,46]. Multimedia is likely to be an
early arena for this transformation because creative work is already modular, platform-mediated, and
partially externalized through stock repositories, contractors, and ad exchanges.

This leads to a new set of multimedia systems questions. Will powerful shared ledgers and
protocols favor vertically integrated AMFs with strong internal memory, or thin orchestrators that
contract with large markets of specialized external agents? Will recommendation ecosystems reward
homogeneous, hyper-optimized synthetic media, or create new demand for trusted provenance
and human-authored premium assets? These are not purely economic side notes. They affect data
availability, benchmark design, and what counts as success in multimedia systems.

5. Evaluation Beyond Single-Asset Quality

If the media-firm hypothesis is correct, the deepest empirical mistake would be to evaluate an
AMF as if it were a single-call model. Existing multimedia metrics are necessary but insufficient:
alignment, realism, caption accuracy, or GUI success cannot tell us whether an organization can satisfy
a contract, keep rights straight, or repair a campaign after a complaint. The right unit is the governed
portfolio over time. We therefore outline four benchmark families.
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Brief2Campaign.

Input a brief, budget, style guide, repository access, jurisdictional constraints, and publication
targets. Output a campaign portfolio including images, scripts, videos, localizations, disclosures, and
a machine-readable audit trail.

RightsSafe Remix.

Input a set of source assets with heterogeneous permissions plus requested edits. Output com-
pliant derivatives, blocked requests, or rerouted plans with justifications. This benchmark stresses
licensing-aware retrieval, editing, and explanation.

Incident Response.

Input a live portfolio plus a complaint, takedown notice, revoked consent, or platform-policy
change. Output the affected descendants, remediation plan, replacement assets, updated disclosures,
and rollback actions. This benchmark measures whether provenance actually reduces organizational
damage.

FirmArena-MM.

Simulate several AMFs competing or collaborating for briefs while procuring from external
humans, models, and repositories. This setting would expose market behavior, concentration pressure,
collusion risks, and the long-horizon consequences of different governance rules.

Across these tasks, evaluation should report five groups of metrics: asset quality; operational
efficiency; institutional correctness (contract fulfillment, provenance completeness, rights validity,
rollback fidelity); governance quality (faithful justifications, escalation quality, reversibility); and
portfolio outcomes such as diversity, consistency, and long-horizon value. Existing multimodal agent
benchmarks remain valuable, but they measure only fragments of the full organizational problem
[13,14,16,52,54,55].

Table 3. Representative evaluation dimensions for AMFs. The framework is designed to separate model quality
from organization quality.

Metric family Representative measurements Failure mode exposed

Asset quality Faitbfulness, realism, ed.it.ﬁ.clelity, . Low-level perception or generation
subtitle accuracy, accessibility quality weakness
Latency, compute, external spend, Inefficient routing, over-automation, or

Operational efficienc . . .
p y human-minutes, turnaround time poor make-or-buy choices

Contract satisfaction, provenance
Institutional correctness  completeness, rights validity, approval

compliance, rollback fidelity

Escalation precision and recall,
Governance quality justification faithfulness, authority

violations, reversibility

Diversity, consistency, reuse efficiency,
Portfolio outcomes complaint rate, remediation cost,

long-horizon value

Governance failures hidden by
superficially strong media outputs

Misallocated oversight or unauthorized
organizational commitments

Portfolio drift, hidden liabilities, and
bad feedback loops across assets

New benchmark resources will also be needed. These include asset-graph datasets with explicit
derivative structure, multimodal rights annotations, revocation events, policy changes, and platform
simulators where distribution decisions change realized value. In other words, the benchmark must
contain not only media but also institutions.

A crucial methodological consequence follows. Future comparisons should not evaluate only
models; they should evaluate organizational designs. Ablations should vary contract richness, ledger
completeness, internalization policy, authority matrices, and human-review budgets while holding the
underlying multimodal model fixed. Otherwise, the field cannot determine whether gains come from
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smarter generation or better organization. For a vision paper centered on institutions, that distinction
is the central empirical question.

6. Predictions, Implications, and Failure Modes

The media-firm hypothesis makes several concrete predictions about where the field is heading.

Prediction 1: the best multimedia agents will optimize contracts, not prompts.

Prompt engineering will remain useful, but systems that compile instructions into typed contracts
with authority and acceptance boundaries should outperform prompt-only systems in long-horizon
media work.

Prediction 2: provenance debt will become a decisive failure mode.

Just as technical debt accumulates when software shortcuts defer maintenance, provenance debt
accumulates when assets are created or edited without sufficient lineage, rights, or approval state. Such
debt remains partly invisible until incident response, where it explodes into search and remediation
cost.

Prediction 3: human roles will narrow but become more strategic.

Routine editing and asset production will be increasingly automated, while humans shift toward
commissioning, approval, taste judgment, exception handling, and value-laden decisions. Evidence
from workplace studies already suggests that Al changes task allocation and team structure rather
than simply replacing entire jobs [38—40].

Prediction 4: market structure will be path dependent.

If shared protocols and low-friction delegation dominate, multimedia production may partially
unbundle into thin orchestrators coordinating many specialized providers. If data, telemetry, and
provenance ledgers become strong moats, vertically integrated AMFs may instead consolidate power
[42,45,46]. Multimedia is likely to experience both tendencies in different subdomains.

The framework also surfaces failure modes that existing benchmarks barely see. Portfolio drift
occurs when local optimizations gradually erode consistency, trust, or accessibility across many assets.
Liability leakage occurs when obligations are lost across derivatives. Escalation collapse occurs when
humans are flooded with low-value reviews because the system cannot distinguish high-stakes from
low-stakes uncertainty. Distribution gaming occurs when asset generation overfits platform metrics and
degrades information quality or cultural diversity. These are organizational pathologies, not merely
model errors.

6.1. Boundary Conditions and Objections

Two objections deserve a direct response. First, the firm language is not a claim of legal person-
hood or independent moral status. It is an engineering abstraction for systems that have bounded
authority, persistent state, and externally consequential commitments. The point is to import a
sharper vocabulary for contracts, decision rights, and liabilities into multimedia systems design, not to
anthropomorphize current agents [43,44].

Second, not every multimedia pipeline needs this abstraction. Many creators will continue to
need only tools or lightweight workflows. The media-firm hypothesis becomes useful when derivative
depth, make-or-buy choice, and remediation cost are all high. This boundary condition matters
scientifically because it turns the proposal into a spectrum rather than a slogan: one can empirically
test where the workflow abstraction breaks and the firm abstraction begins to add predictive power.

A related objection is that better memory or better prompting might already solve the problem.
Our response is that memory without authority is insufficient. A system may remember provenance
yet still lack a rule for who may publish, who may spend external budget, or when a complaint
requires suspension rather than silent editing. Likewise, a long and successful trajectory may still
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fail institutionally if it cannot guarantee reversibility after public release. The institutional layer is
therefore not redundant with context length, planning depth, or retrieval quality. It is the mechanism
that turns capability into governable action.

6.2. Infrastructure Implications

If the media-firm hypothesis is correct, the enabling stack for future multimedia agents will look
different from today’s default agent stack. The key components will not be only foundation models,
vector stores, and tool wrappers. They will also include contract languages, asset registries, cross-
modal lineage stores, policy engines, licensing-aware retrieval interfaces, and complaint-handling
sandboxes. In other words, the field will need infrastructure for commitment management, not only
content generation.

This matters for open research infrastructure as well. Shared benchmarks should expose not just
tasks but reusable institutional components: typed briefs, approval schemas, provenance manifests,
revocation events, platform feedback loops, and standardized interfaces for subcontracting tools or
external agents. Current interoperability work suggests that the ecosystem is moving toward more
portable tool and agent interfaces [19,20]. The multimedia opportunity is to ensure that such interfaces
also carry institutional semantics such as usage rights, disclosure requirements, and publication
authority rather than only input-output signatures.

A practical implication is that the most valuable community resources may soon resemble minia-
ture economies more than static datasets. A benchmark repository could include assets, contracts,
platform simulators, and adversarial incidents. A provenance standard could become useful only once
paired with retrieval and remediation APIs. A watermark could become strategically important only
when the organization knows how to trace descendants and decide who must act. This is why the
paper’s central claim is not reducible to better metadata or better agents in isolation. The frontier is the
design of the organizational substrate that makes multimedia autonomy governable.

A final implication concerns scientific scope. The media-firm hypothesis does not reduce mul-
timedia research to economics or management. Rather, it enlarges multimedia systems research by
showing that asset retrieval, generation, provenance, editing, accessibility, search, recommendation,
and governance are becoming one coupled systems problem. Multimedia is where agentic Al first
meets asset governance at scale.

7. Conclusion

This paper argued that the next leap in autonomous multimedia systems is institutional. Once
capable agents produce and manage portfolios of media assets rather than isolated outputs, the
right abstraction is no longer only the model, the prompt, or the workflow. It is the organization.
We introduced the media-firm hypothesis and the AMF as a concrete research object, explained why
multimedia is a uniquely revealing domain for this shift, derived a boundary rule and four propositions,
and proposed a benchmark agenda centered on contracts, ledgers, rollback, and governance. The
central claim is deliberately ambitious but scientifically testable: in the coming wave of multimedia
systems, the decisive bottleneck will often be not capability alone, but the design of the organizational
substrate that turns capability into governable commitment.
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