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Abstract

We argue that Persistent Agent Organizations
and Agent Societies should be central targets
of agent research. Organizations preserve
workflows, responsibilities, and review proto-
cols across tasks and member changes. So-
cieties connect independently managed activi-
ties through lasting relationships, shared norms,
and institutions. We call the applied study of
these systems agentic sociology. Roles, rela-
tionships, and shared rules should be first-class
design elements alongside models, tools, and
memory. Architectures shape how cooperation
can develop; social arrangements then change
what members know, can do, and must do. A
five-level framework connects individual action
to persistent organizations and a wider soci-
ety. Building on existing research, we develop
three organizational questions about combin-
ing capabilities, adapting rules, and expanding
capacity, and three societal questions about spe-
cialization, continuing agreements, and public
authority. Language lets participants propose,
negotiate, and revise these arrangements. The
goal is reliable, efficient collective work across
changes in members, tasks, and partnerships,
with coordination and recovery costs included.

1 Introduction

Capable agents can still fail at shared work (Zhu
et al., 2025a; Du et al., 2026a; Cemri et al., 2025).
Consider three agents updating a software package.
One changes a function, another writes code that
calls it, and a third tests an older version. Each
makes progress, but their changes do not work to-
gether. The team needs to decide who informs
affected members, who checks the latest version,
and who approves the combined result.

Now let the team maintain the package over
many releases. The workflow and review protocol
must continue after each release and remain usable
by replacement members. A new reviewer needs
the current duty, tools, and permissions. The orga-
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nizational question is how cooperation becomes
a capability that outlasts the current team.

The team may need a test only an outside spe-
cialist can run. It must find a provider and agree on
results while each keeps its own procedures. When
several partnerships rely on the same providers or
evidence, shared rules become useful. The societal
question is how these participants build depend-
able relationships and shared institutions.

Roles, relationships, and shared rules should
be first-class design elements alongside models,
tools, and memory. Together, they form the sys-
tem’s social structure. We call the applied study
of how these structures support productive agent
systems agentic sociology. Persistent Agent Or-
ganizations and Agent Societies are the two focal
levels of this paper.

Architecture and social structure shape one an-
other. An agent’s harness is the software connect-
ing its model to tools, memory, permissions, and
the environment. Code execution supports new
methods, memory supports reuse, and discovery
tools make partners accessible (Wang et al., 2024,
2023; A2A Project, 2026). Becoming a reviewer
then changes the work an agent receives, its access,
and its duties. Members use language to agree on
these practices and connect them to execution.

Research on multi-agent systems supplies foun-
dations for contracts, roles, social laws, and conven-
tion formation (Smith, 1980; Hiibner et al., 2002;
Shoham and Tennenholtz, 1995, 1997). Our frame-
work follows two transitions: cooperation becomes
a lasting organizational capability, and indepen-
dent activities become connected through common
rules and institutions. Six research questions turn
these transitions into projects aimed at reliable pro-
duction with less coordination failure and manual
recovery (Kapoor et al., 2024).
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2 Research Object and Scope

2.1 Research object

Agentic sociology studies how relationships and
shared rules shape what agents achieve together.
Its subjects include artificial and mixed human—
agent collectives doing actual work. Working
arrangements—roles, relationships, and shared
rules—are first-class design elements when the sys-
tem can identify, use, preserve, and revise them. A
review rule stays available to a new reviewer and
determines which changes require checking.

2.2 Human participation within these systems

People have limited attention, and switching tasks
takes effort (Simon, 1971; Rubinstein et al., 2001).
Supervisory demand depends on agents’ indepen-
dent operating time and the attention each interac-
tion needs (Olsen and Wood, 2004; Crandall et al.,
2005). Sending every decision to one person makes
work wait for that person. Roles, summaries, and
delegated authority allocate this work (Parasura-
man et al., 2000).

Decentering humans means assigning posi-
tions through roles and procedures. A human can
lead a local team and report to an artificial coordi-
nator; an agent-led team can include human experts.
Secretary agents present requests and evidence rel-
evant to each person’s responsibilities while other
members continue working. Appendix A.6 devel-
ops these nested teams and interfaces.

2.3 Research foundations and contribution

Multi-agent systems (MAS) research provides orga-
nizational specifications and agreements between
participants (Hiibner et al., 2002; Desai et al.,
2009). Al-collective and society research stud-
ies interacting artificial participants (Lai et al.,
2024; Tsvetkova et al., 2024; Lee et al., 2026);
recent architectures make roles and governance
configurable (Chen et al., 2026; Fei et al., 2026).
Human-computer interaction (HCI) and computer-
supported cooperative work (CSCW) study par-
ticipation and coordination (Johnson et al., 2014;
Schmidt and Bannon, 1992).

Our focus is how these mechanisms sustain work
within and across organizations. The following
levels distinguish the arrangements involved; Ap-
pendix E.7 discusses the related work.
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3 Five Levels of Collective Work

The progression concerns how work is connected
and what lasts after it. Agents act; groups coordi-
nate a task; organizations preserve a way of work-
ing; societies sustain a shared order across indepen-
dent activities.

3.1 Model: producing an output

A model produces text, predictions, or judgments
from its parameters and input. Any larger system
can call it directly as a resource.

3.2 Individual agent: taking action

An agent connects model outputs to tools and uses
environmental feedback to guide further action.
Its harness manages permissions, memory, and
reusable skills. Individuals can work independently
or participate in collectives.

3.3 Temporary group: coordinating a task

A temporary group is assembled for a current task.
A parent agent may delegate coding, search, and
testing to sub-agents, then combine their results.
Here, sub-agent describes an agent’s delegation
relationship to its parent. Members can share a
task board, temporary roles, and memory. These ar-
rangements serve the current assignment; the group
can dissolve when it ends.

3.4 Persistent Agent Organization:
persistence

Persistence is the defining feature of a Persistent
Agent Organization. Its workflows, roles, and
shared procedures remain usable across tasks and
member changes. In software work, a review proto-
col specifies who checks a change, what evidence
is needed, and when the change can be accepted.
New members take over these responsibilities; the
organization continues after the current task ends.

A parent can implement such an organization
with sub-agents: workflows, review protocols, and
responsibilities persist across assignments and pass
to replacement members.

3.5 Agent Society: a shared social order

An Agent Society sustains a common order of in-
teraction beyond any single organization’s mem-
bership and work. Its relationships, norms, and in-
stitutions guide interaction across different projects
and partners. Departments share responsibilities
within a parent organization; societal relationships

also connect participants acting on their own be-
half. Individuals, groups, and organizations co-
operate and compete through these relationships.
Individuals can remain independent or join several
collectives.

Two questions follow: how can cooperation out-
last its task and members, and how can independent
participants build an order beyond particular part-
nerships? Section 4 examines the enabling archi-
tecture. Multi-agent systems can mix these levels
(Appendix C.1).

4 How Architectures Enable Lasting
Cooperation

These transitions depend on what agents can build,
retain, and share. Tool interfaces and code exe-
cution support action and reusable methods (Yao
et al., 2023; Wang et al., 2024; Yang et al., 2024).
Memory and retrieval bring experience into later
work (Shinn et al., 2023; Zhao et al., 2024; Wang
et al., 2023; Liu et al., 2024). Discovery and com-
munication let agents find partners and request their
services (A2A Project, 2026).

When partners repeatedly use a verifier’s checks,
they can agree on inputs, versions, and review
responsibilities. Shared records and tools make
those responsibilities available to later members
(Wu et al., 2023; Qian et al., 2024; Hong et al.,
2024; Zhang et al., 2025). Assigning the review
role changes which tasks, evidence, and permis-
sions a member receives. Architectures enable so-
cial arrangements; those arrangements change
what members can do and must do. Section 5
follows these arrangements within an organization;
Section 6 follows cooperation across independent
participants. Appendix B expands the foundations.

5 Persistent Agent Organizations:
Capability That Outlasts a Team

5.1 How organizations keep what they learn

The organizational transition makes a team’s ex-
perience usable by later members. Routines and
memory support this continuity (Levitt and March,
1988); organizational specifications, shared proce-
dures, and collaborative memory implement it in
agent systems (Hiibner et al., 2002; Hong et al.,
2024; Zhang et al., 2025).

Organizational capability is what a continu-
ing collective can do through its retained divi-
sion of work, knowledge, resources, and pro-
cedures. Task progress changes a work product.
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Figure 2: An organization brings together individuals, temporary teams, lasting subunits, and model resources.
Members propose useful ways of working, agree to adopt them, and connect them to roles and tools. Later members
inherit and use these arrangements, then revise them as work changes.

Individual learning changes a member’s private ex-
perience. Organizational learning turns experience
into shared methods that members can use and re-
vise. A testing skill lets a member run a test. A
review arrangement specifies who runs it, requires
evidence for the right version, and makes accep-
tance depend on that evidence. These connections
put the skill to use in collective work.

Suppose an interface failure led the organization
to require checks of affected client programs. After
the next interface change, a replacement reviewer
receives that duty, the current version, and the nec-
essary access. The saved script explains how to
check; the rule links the result to release approval.
The new member can use the lesson without having
experienced the original failure.

A project team may finish while a standing unit
keeps its workflow and review practice. New mem-
bers receive unfinished work, records, and author-
ity. The same organization remains responsible as
it changes who does the work.

5.2 Change within an organization’s lifetime

An organization first establishes roles and proce-
dures for continuing work. Repeated tasks reveal
how these arrangements perform. Learning begins
by diagnosing what should change. A missed test

may reflect missing skill, a handoff without the
current version, or too much work assigned to one
reviewer. These call for different updates: a skill, a
shared procedure, or the division of work.

Members propose and test a change, agree on its
scope, and connect it to tools, records, and respon-
sibilities. Later tasks provide evidence for keeping,
revising, or retiring it (Levitt and March, 1988; Du
et al., 2026b). If the problem lies in the division
of work, the organization can change roles, teams,
or who may make decisions. It assigns unfinished
duties and the required records and access to the
members who will continue them. These updates
can recur while the same organization remains re-
sponsible for its work.

The change may also come from an operating
partner. An imported practice can conflict with
existing rules: a budget limit may block a required
verifier, or two procedures may wait for each other.
The recipient adapts roles, resources, and the order
of work, then tests the practice locally (Section 7).

5.3 Making shared rules work in practice

Accepted rules affect work through the operations
that apply them. Checks before merging can block
unreviewed code; missed duties trigger corrective
action; sanctions change access or participation



(Yan et al., 2024). Rules can be revised or grant
exceptions as work changes. Informal conventions
can also persist through repeated interaction (Ash-
ery et al., 2025).

Institutional Al represents rules, monitors com-
pliance, and specifies enforceable consequences
(Pierucci et al., 2026). Its market study compares
no governance, prompt-only rules, and rules en-
forced during execution (Bracale Syrnikov et al.,
2026). GovSim-SelfGovern lets agents write
Python laws, test them in a sandbox, vote, and
execute adopted laws in later rounds (Rehm, 2026).

Relic tests retained protocols in software work
(Du et al., 2026b). Members propose protocols,
an adoption procedure selects them, and software
assigns duties or checks actions. Its transfer evalu-
ation gives protocols to new members without the
creators’ private histories. It compares the same
rule content as readable text or connected to exe-
cution. The executable version performs better in
this evaluation, supporting the value of applying
retained rules to current work. Its interface obser-
vations also distinguish understanding work from
having time to judge it (Appendix A.6).

5.4 Language turns proposals into rules

Applying a proposed rule requires agreement on
its meaning. ‘“Review this interface change” asks
someone to handle the current change. ‘“Require
review of every future interface change” proposes
a rule for later work. Participants need to agree
on which changes it covers, who reviews them,
who approves the rule, and which exceptions ap-
ply. They then connect that agreement to software
checks (Singh, 1998; Chandu et al., 2021; Hovy
and Yang, 2021).

A revision also affects unfinished work. Chang-
ing a rule from reviewing all changes to review-
ing only interface changes requires deciding which
pending reviews and evidence remain valid. Nat-
ural language processing (NLP) evaluation can
test whether rewording preserves responsibilities,
whether rule conflicts are detected, and whether ac-
cepted revisions change the intended actions. Ap-
pendix E.6 develops these questions.

5.5 Keeping collective work reliable

The same persistence can carry mistakes into later
work. An organization therefore needs ways to
check whether shared practices still support au-
thorized tasks. Evidence-based review and rule
revision provide routes to correction. Assigned

authority determines who can examine a disputed
decision and change the rules guiding later work.
Appendix F discusses a reported case; Appendix C
develops the account of organizational capability.

6 Societies: Independent Participants,
Shared Institutions

An organization may also depend on outside exper-
tise and services. The societal transition concerns
how independently managed participants maintain
these relationships. An Agent Society connects
individuals, groups, and organizations across their
own projects and memberships. They choose part-
ners and form new collectives; individuals can re-
main independent or join several organizations.
Here, relationships, norms, and institutions sup-
port many projects and partnerships: identities re-
main recognizable, evidence can be reused, and
common rules still apply when partners change. Or-
ganizational mechanisms can operate across mem-
bership boundaries (Ahrne and Brunsson, 2019).
Public authority can also regulate interactions
while participants retain their own activities (Os-
trom, 2010). The question is how they rely on
expertise, records, and services they do not control.

6.1 Specialization and service exchange

Work histories, tools, permissions, and memory
shape expertise. Expertise tied to private data or
a customized environment can be costly to copy.
An independent analyst might commission a devel-
opment organization, which hires an independent
tester. Exchange is worthwhile when the benefit of
specialization exceeds the costs of finding partners,
coordinating work, and checking results.

A specialist may share a test script while keeping
the private environment needed to run it. A partner
then chooses between acquiring and maintaining
the capability or buying its results as a service. Re-
peated use can support a lasting partnership; easy
replication can favor local adoption. These choices
shape which work stays inside an organization and
which relationships extend into the wider society.

Contract Net and A2A provide allocation and in-
teraction mechanisms (Smith, 1980; A2A Project,
2026). MACC proposes a shared scientific
workspace and incentives for independent agents to
produce knowledge (Oyama et al., 2026). Contin-
uing cooperation also requires recognizable iden-
tities, clear affiliations, and commitments that re-
main usable as participants change their methods.



Agent Society: shared institutions across partnerships
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Figure 3: An Agent Society includes independent individuals, informal groups, Persistent Agent Organizations,
and public institutions. Individuals work with other individuals and with organizations; organizations also work
with one another. Shared procedures support service exchange, recognition of evidence, and remedies. Joining an

organization is one way to participate.

6.2 Contracts connect different procedures

Partners need to agree on the result, the evidence
used to accept it, and what happens if delivery fails.
A provider may call work “finished” when unit
tests pass; the client commissioning the work may
require independent evidence for the delivered ver-
sion. A contract connects their procedures at these
points of reliance. Research on agent communica-
tion and cross-organizational processes provides
ways to represent these agreements (Singh, 1998;
Desai et al., 2009).

Suppose a provider changes its verifier during
delivery. The provider controls staffing; the client
relies on the agreed evidence requirements. Co-
operation continues when the new verifier meets
them. If a faster internal procedure stops producing
the required evidence, the provider must restore it
or negotiate new acceptance criteria with affected
parties. A local improvement can therefore create
a problem for its partners.

This suggests a path from specialization through
exchange to shared institutions. As partnerships
multiply, participants face recurring questions
about identity, evidence, and failure. Procedures
they can reuse across partnerships support a wider
social order. Informal association, competition, and
shared resources also connect participants within

it.
6.3 Putting public rules into effect

For example, several partnerships may need the
same provider identity, test certificate, or dispute
decision. Handling each separately duplicates work
and can produce conflicting records. Participants
can adopt shared certification and dispute proce-
dures, agreeing on whose records and decisions
they will recognize. The rules specify allowed
behavior, representation, decision authority, en-
forcement, and revision (Shoham and Tennenholtz,
1995; Yan et al., 2024).

AgentCity proposes governance across Owners
through agent-written contracts, software execu-
tion, and human adjudication (Ruan and Zhang,
2026). Public roles act through the resources and
operations they control: admitting participants,
managing credentials, holding agreed resources,
or applying local checks. Appointment, review,
and replacement procedures determine who holds
these powers and their scope.

A judgment must reach a mechanism authorized
to carry it out, such as the service managing a cre-
dential or resource. A member taking over a public
role needs pending cases, supporting records, au-
thority to act, and a way to communicate decisions.
These connections allow the service to continue



when its staff changes. Its value can be tested
through successful coordination, less repeated rec-
onciliation, and recovery after failure.

Societal capability is the continuing ability
to access, combine, and coordinate expertise
through relationships and shared institutions.
A society supports this capability when partici-
pants can find specialists, obtain evidence that part-
ners accept, and continue work after a provider
leaves. Public services also shape who can en-
ter, whose evidence counts, and how easily a par-
ticipant can change partners. Exclusion, hard-to-
replace providers, and failed enforcement therefore
affect production alongside the quality of the orig-
inal service. Appendix D develops these mecha-
nisms.

7 Research Agenda: Organizations and
Societies

The mechanisms above lead to six research ques-
tions. The first three concern organizations: com-
bining practices, adapting rules, and handling more
work. The final three concern societies: obtain-
ing outside expertise, maintaining agreements, and
making public authority effective.

7.1 Combining organizational capabilities

How can an organization adopt a useful practice
from an operating partner while keeping its own
procedures? An imported review protocol may
conflict with an existing release rule because roles,
evidence formats, or prerequisites differ. The re-
cipient already has rules and unfinished work. It
must assign the imported procedure, provide the
tools, and connect its evidence to the existing re-
lease process. Two rules may assign incompatible
duties or each require the other process to finish
first. The target is to identify what organizational
knowledge can be transferred, and to explain when
practices help, obstruct, or deadlock one another.
This extends fresh-member transfer to the adoption
of practices within existing institutions (Levitt and
March, 1988; Desai et al., 2009).

7.2 Revising and retiring rules

When should an organization change a rule that
once helped? An expensive review may suit high-
risk changes but delay routine work. Distinguish
outdated rules from temporary overload or miss-
ing skills before studying decisions to keep, nar-
row, revise, or retire a rule. Relic and GovSim-
SelfGovern provide settings for these decisions (Du

et al., 2026b; Rehm, 2026). Two errors matter: re-
tiring a useful rule too soon and keeping an obsolete
one too long. Measure the delay before adaptation,
avoidable failures and process costs while obsolete
rules remain, and performance losses after prema-
ture retirement.

7.3 Handling more work and more change

How should an organization change when several
projects need the same reviewers, records, or deci-
sions? Compare keeping roles and teams fixed with
changes proposed from working experience. Track
who authorizes reorganization and who takes over
existing duties. Organizational specifications de-
scribe these arrangements (Hiibner et al., 2002); the
question is how the same organization continues
working as it changes its internal structure.

Human attention creates another capacity limit.
Which decisions stay local, which requests can
be grouped, and which should a secretary send to
a person? What can proceed while that person
decides? Measure verified output per unit time,
decision delay, missed exceptions, and the effort
needed to understand requests (Olsen and Wood,
2004). Both limits concern capacity: extra work re-
mains useful while responsibility, evidence sharing,
and decisions continue to function.

7.4 Choosing internal work or outside services

When should existing members do the work, when
should a new sub-agent take it, and when should
an outside specialist provide it? Connect individu-
als and organizations with different histories, tools,
and restrictions on what they share. Study which ca-
pabilities are difficult to copy but useful as services,
and when repeated commissions become lasting
partnerships or move in-house. Allocation and in-
teroperability methods provide foundations (Smith,
1980; A2A Project, 2026). The target is a decision
rule that selects the option with the lowest expected
cost while meeting a stated reliability requirement.
Include transfer, disclosure, coordination, verifica-
tion, and maintenance costs.

7.5 Keeping agreements as procedures change

How can participants revise their procedures while
keeping earlier promises? A provider might change
testing after a client has accepted its original evi-
dence requirements. Study negotiation and revision
when completion criteria, evidence, or remedies
conflict. Methods that connect workflows through
agreed commitments provide a foundation (Desai



et al., 2009). The question is how natural-language
agreements stay connected to changing internal
procedures and unfinished duties. Useful results
explain how partners remain compatible through
change and reduce failed handoffs and repeated
manual reconciliation.

7.6 Making limited public authority effective

How can a verifier resolve disputes while holding
limited powers over participants? Give a shared
role specified authority over certification, resources,
or eligibility. Study incomplete evidence, mistaken
judgments, appeals, and replacement using norm-
enforcement mechanisms (Yan et al., 2024). The
target is cooperation that continues when evidence
or the verifier fails. Which arrangements reduce
costly disputes while limiting wrongful sanctions,
control by particular interests, and dependence on
an irreplaceable intermediary?

8 Applications and Evaluation

8.1 Where these questions matter

Software maintenance links implementation,
checks of the current version, and release approval.
Enterprise requests involve retrieval, record up-
dates, and verification across tools and roles. In
both settings, handover needs a responsible mem-
ber, the applicable procedure, and current records.
WorkArena and 7-bench provide task environments
(Drouin et al., 2024; Yao et al., 2024).

Specialist networks extend these dependencies
across providers, each retaining its own tools and
knowledge. Agreed procedures connect imple-
mentation, verification, and acceptance as partners
change. Appendix A develops these examples.

8.2 What to measure

Measure verified output, reliability, delay, and re-
covery as tasks, members, and rules change. Track
who takes over duties, what evidence shows com-
pletion, and whether delivery meets agreed crite-
ria. Within an organization, follow how practices
form, change through use, and remain usable after
member replacement or reorganization. Across so-
ciety, ask whether partners can still cooperate after
a provider or public service changes.

Count both the cost of establishing an arrange-
ment and the cost of using it later. Include coordina-
tion, verification, governance, and human recovery
across affected participants (Kapoor et al., 2024).
Report compute, elapsed time, and human labor

separately. An arrangement is useful when better
delivery justifies the effort of maintaining and using
it.

8.3 Testing an arrangement’s contribution

Match tasks, models, initial member states, tools,
and budgets before comparing arrangements. For
member handover, keep parent—sub-agent delega-
tion fixed and vary whether workflows, review
rules, and pending duties carry forward. Compare
returning and replacement members under each
condition. For reorganization, compare fixed and
revised structures under matched resources, track-
ing who takes over duties and how work continues.
For shared services, compare how partners handle
the same delivery or dispute under different recog-
nition and enforcement procedures.

A separate comparison holds rule content fixed:
readable instructions versus records linked to du-
ties, execution, and handover. Check whether mem-
bers find the relevant rule, complete their duties,
and supply accepted evidence. After revision, track
responsibility and completion criteria. Access and
message routing can change with the arrangement
because they are ways it affects action. Appendix H
develops the designs and uncertainty estimates; Ap-
pendix G discusses alternative positions.

9 Conclusion and Call to Action

Agentic sociology makes Persistent Agent Organi-
zations and Agent Societies central objects of re-
search and design. A Persistent Agent Organization
keeps workflows, review protocols, and responsi-
bilities available beyond one task and its current
members. Agent Societies sustain a shared order
across independent activities through relationships,
norms, and institutions. Architecture supports these
structures, which in turn shape members’ actions.
Build systems that preserve and revise these ar-
rangements, and evaluate them as tasks, members,
and partners change. The six questions connect this
design agenda to reliable work, with coordination
and recovery costs included.



Limitations

The worked examples cover software maintenance,
enterprise requests, and specialist-service networks.
The sources include agent-system studies, organi-
zational research, robot-supervision experiments,
and Relic’s four-person exploratory interface walk-
through. They use different tasks, interaction meth-
ods, and operating periods. The framework and
evaluation designs build on these sources. Physical
production and broader deployment populations lie
outside the worked examples.

Ethical Considerations

Applications need clear permissions, appropriate
data handling, consent from human participants,
and accountable deployment. Public enforcement
needs a defined scope and procedures for review
and correction. Secretary interfaces should let peo-
ple inspect evidence, disagree, and raise issues with
the responsible role. Productivity measures should
include human workload and costs borne by af-
fected participants. Observations of human partici-
pation come from the cited studies.

Al assistance. Al tools assisted literature search,
drafting, translation, and manuscript preparation.
The authors are responsible for the arguments,
source attribution, and final content.
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A Further Discussion: Making the
Framework Useful

This appendix works through three applications and
explains how people can participate in a Persistent
Agent Organization.

A.1 What a relationship changes

A relationship changes something a participant can
do or must do. It may grant access to information,
make work depend on someone else’s output, as-
sign responsibility, or give someone the right to
accept a result. Fulfilling an agreement also re-
quires tools, permissions, and evidence. Following
these relationships helps explain where cooperation
breaks down even when each member has the skills
to do its own work.

Artificial members can sometimes be copied or
restarted while their roles remain. A skill may rely
on private context or a tool chain that is difficult
to move. Software checks control specific actions,
while contracts govern cooperation between inde-
pendently managed participants. Two copies may
begin with the same history and take different roles.
Two successive occupants of one role may have
different private memories. The system therefore
needs to distinguish who a member is, what it is
responsible for, and what continues after it leaves.

Research on human organizations provides con-
cepts for routines and interdependence (Levitt and
March, 1988; Johnson et al., 2014). Applying these
concepts to agents means identifying the records,
permissions, and actions through which they work.
In mixed organizations, consent and access rules
also determine which data researchers can collect.

A.2 Example: continuous software
maintenance

A small organization maintains several related
software packages. Implementation agents make
changes in their own workspaces, a verifier checks
the behavior, and a release role accepts the com-
bined result. Updating a dependency may make
earlier test results irrelevant to the current release.
Reconstructing which version was tested and what
remains unchecked takes computation and human
attention.

A version-specific review duty connects the
changed interface to affected packages, the cur-
rent reviewer, and the evidence needed for release.
A new verifier can take over this duty. Relic pro-
vides one implementation through retained proto-
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cols (Du et al., 2026b). A liaison, or secretary
agent, separates routine updates from issues requir-
ing a person’s decision. Each request identifies
the version, unresolved question, available options,
and role authorized to decide. The person can open
the underlying work records.

This arrangement connects code changes, tests,
and human decisions through clear responsibilities.
Evaluate accepted correct changes, integration re-
work, waiting time, compute, and the human effort
needed to understand or repair the work. A release
hold applies to the affected work products; indepen-
dent work continues under its existing permissions.

A.3 Example: handling enterprise requests

An internal service organization handles requests
involving a knowledge base, an asset database, and
a system that executes changes. Different roles re-
trieve information, update records, and check the
result. WorkArena and 7-bench provide tasks for
studying enterprise interaction and whether com-
pleted work satisfies applicable policies (Drouin
et al., 2024; Yao et al., 2024).

To continue across cases and member changes,
the organization keeps each case’s owner, current
evidence, and applicable policy version. A policy
update must reach unfinished duties that it affects.
Routine cases follow established procedures. Cases
needing missing information or a reserved autho-
rization reach the relevant person through a secre-
tary. Grouping requests by the decision needed and
its deadline reduces repeated work to reconstruct
context.

The application aims for fewer reopened cases,
consistent records, and less manual reconciliation.
Evaluate administrators, reviewers, and requesters
together. Count the cost of creating the arrange-
ment and using it later over the same period.

A.4 Example: a network of specialist services

A general assistant commissions implementation
from a specialist organization and verification from
another provider. Each provider keeps its own
tools, memory, and workflow. Capability descrip-
tions help the assistant choose a provider. The con-
tract specifies inputs, deliverables, evidence, tim-
ing, revisions, and what happens if delivery fails.
A2A and commitment-based organizational meth-
ods provide foundations for this interaction (A2A
Project, 2026; Desai et al., 2009).

Shared services can verify particular proper-
ties, issue certificates, or manage agreed resources.



Their powers come from specified roles and pro-
cedures. A human member receives the commit-
ments and decisions relevant to their role through a
secretary. Providers handle routine dependencies
directly. If evidence is disputed, participants can
inspect it and send the issue to the role responsible
for resolving it.

The research goal is dependable access to exper-
tise. Compare buying a service with doing the work
locally or delegating it internally. Include search,
disclosure, verification, recovery, and continuing
dependence on the provider. Also test how work
continues when a provider is replaced or leaves.

A.5 Choosing an arrangement and measuring
its value

Choose an arrangement by the dependencies it must
handle. An individual performs local actions. A
temporary group combines current contributions.
An organization keeps responsibilities across tasks
and member changes. External contracts connect
capabilities held by independent providers. Coor-
dination, delegation, and federations of work units
are ways to assign these dependencies.

State what counts as an accepted result, the
quality requirement, budget, and evaluation period.
Measure compute, delay, coordination, verifica-
tion, rework, and human recovery. Report these
resources separately and explain any conversion
used to combine them. This extends cost-aware
agent evaluation (Kapoor et al., 2024) to collective
work. Useful governance improves the balance of
output, reliability, and cost; unnecessary review
appears as waiting and lost production.

A.6 Human attention and the secretary
interface

A.6.1 How interaction affects supervision

Fan-out research studies how many agents one per-
son can supervise. It relates team size to how long
agents operate independently and how much atten-
tion each interaction takes (Olsen and Wood, 2004;
Crandall et al., 2005). Changing autonomy or the
interface changes this demand on the supervisor.
Cummings and Guerlain (2007) studied 42 naval
personnel in a simulated missile-replanning task
with 8, 12, or 16 vehicles. Performance and sit-
uation awareness fell in the 16-vehicle condition.
Adams et al. (2023) describe a single commander
deploying 100 heterogeneous robots through group-
level commands and autonomous allocation. Their
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workload estimates also included periods of over-
load. For LLM agents, corresponding variables
include the amount of direct coordination, how of-
ten exceptions need attention, and how long agents
work independently. These describe the attention
required by a particular work arrangement.

A.6.2 Understanding the work and having
time to decide

Relic’s exploratory paired walkthroughs involved
four author-team members who had not designed
or implemented the system or its interfaces (Du
et al., 2026b). Each participant tried two interfaces,
P2 and P3, to inspect ongoing work and blockers,
request changes, and respond to decisions. P2 dis-
played agent activity and organizational records,
with a secretary helping with delegated work. P3
began with secretary summaries and selected re-
quests, with further evidence available on demand.
Participants found P3 easier to interpret, but the
timing problem remained. While a person consid-
ered a decision, other agents continued working.
Some issues were already resolved by another au-
thorized role. Pausing kept the reviewed state sta-
ble, but made the paused work wait for the person.
These observations separate three design questions:
what to show, which decisions require a person,
and what continues while the person is deciding.

A.6.3 What the secretary does in each
direction

A secretary reduces the work a person needs to
do to participate. It receives summaries, unfin-
ished obligations, evidence references, and deci-
sions within its access rights. It produces briefings,
decision requests, and explanations linked to the
original records. In the other direction, it turns
the person’s input into tasks, constraints, review re-
quests, or rule proposals through the organization’s
procedures.

The secretary also coordinates work delegated
under that person’s role. Other members keep their
own responsibilities and decision rights. In Relic,
work owned by a human re-enters the shared review
and protocol process. The person has a useful view
and a way to act, while the collective maintains the
wider organizational state (Du et al., 2026b).

Rosenfeld et al. (2015) evaluated an advising
agent with 44 operators in simulated and physical
ten-robot tasks, reporting improved performance.
Choosing which advice to give and when to give
it relates directly to the secretary’s continuing job
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Figure 4: Nested human offices. An upper-level human and secretary delegate work to several kinds of units.
Engineering has its own human office, an interface department with another human, secretary, and execution team, a
temporary test team, and an individual specialist. An agent-led operations department works alongside it. Burgundy
links carry intentions, decisions, and delegated work; blue links carry updates, evidence, and decision requests.
Roles and procedures assign authority within and across these units.

of explaining work and translating requests in both
directions.

A.6.4 A human office is a local unit

Figure 4 shows how offices can sit inside larger
work units. A human office includes a person, a
secretary, and resources for delegated execution.
A human module lead can report to an artificial
project coordinator. Another agent-led team may
include human experts with their own offices. Re-
porting, review, and resource responsibilities can
cross unit boundaries. Someone may lead one activ-
ity and contribute under another role in a different
activity.

The secretary handles the office’s responsibili-
ties by summarizing relevant evidence, forwarding
requests, and coordinating delegated work. Deci-
sions for the wider organization follow its roles and

procedures. Human-produced work goes through
the same shared review and acceptance process.
This combines role-based participation with the
local assistance studied in Relic (Du et al., 2026b).

Overall supervision and individual approval.
Responsibility for overall objectives can be as-
signed separately from approval of each action
(Narayanan and Kapoor, 2025). One role can han-
dle objectives or exceptional decisions while others
collect evidence and perform delegated work. The
secretary makes this division usable by bringing
requests, evidence, authority, and timing together.

A.6.5 Learning when and where to escalate

Information gathering, analysis, choice, and execu-
tion can use different amounts of automation (Para-
suraman et al., 2000). An organization specifies
which roles decide locally, what evidence accom-
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panies a request for help, who must respond, and
which work pauses. A review may hold one re-
lease while independent work continues. A request
can include a deadline, the state version under re-
view, and conditions that require reconsidering the
decision.

These escalation practices can improve with ex-
perience. Study which repeated requests should
become standing rules, which decisions can be
grouped, and which need immediate attention.
Measure interpretation time, decision delay, missed
or unnecessary escalations, recovery cost, and veri-
fied throughput. Members, interfaces, and shared
rules together determine how much work the orga-
nization can handle while keeping people usefully
involved.

B Extended Argument: From Individual
Action to Shared Work

We begin with what a member can do, then ask
how others use its contributions and how useful
cooperation continues into later tasks. The exam-
ples connect method building, memory, and partner
relationships.

B.1 The freedom an architecture provides

An agent’s freedom has three relevant dimensions.
Action construction is its ability to build methods.
Interaction openness is its ability to contact part-
ners and establish relationships. Experience conti-
nuity is the influence of earlier work on later deci-
sions. The environment and its permissions define
the available scope in each dimension. They can be
configured separately, and a collective’s rules can
change them.

An interface offering reading, search, and click-
ing fixes the available operations and how they can
be combined. Code writing and execution also
allow conditional logic, reusable functions, data
processing, and new tool combinations. CodeAct
studies executable code as an action representa-
tion that an agent revises after observing the result
(Wang et al., 2024). A writable tool library lets the
agent save and improve methods for recurring work.
Researchers can examine the operations and com-
binations available, together with the permissions
needed to use them.

Reading the web provides information. Discov-
ery and two-way communication also let an agent
request, offer, and negotiate work with people or
agents beyond its original roster. A2A specifies
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capability discovery and task interaction between
independently implemented agents (A2A Project,
2026). An environment can fix the roster, allow
partner selection within it, or let agents establish
new relationships. These choices open different
possibilities for division of labor, services, and as-
sociation.

Memory lets earlier experience affect later work.
Reflexion stores feedback; Voyager retrieves and
combines executable skills (Shinn et al., 2023;
Wang et al., 2023). Track what is stored, whether
it is available when needed, and how it changes
behavior. Liu et al. (2024) show that the position
of relevant information affects its use in long con-
texts. Retrieval, relevance, feedback quality, and
revision determine which experience helps. They
also help explain specialization: agents using the
same model can develop different methods through
different work histories.

B.2 How an individual method becomes
shared practice

Suppose a verifier writes a check for a recurring
interface error, records when to use it, and becomes
discoverable to others. Partners request the check
and supply more cases. Repeated cooperation cre-
ates a need for common input formats, version
identifiers, and acceptance criteria. Participants
may adopt a shared procedure and assign the con-
tinuing verification duty to a role. An individually
developed method now supports a relationship and
an ongoing responsibility.

The shared arrangement then changes what mem-
bers can do. The reviewer may receive test-
environment access. A new protocol may require
evidence the team did not previously collect. A
shared library may make one member’s method
available to others. The collective expands or redi-
rects members’ resources and sets conditions for
accepting their work. These are concrete ways so-
cial structure feeds back into architecture.

Classical MAS studies both organizational speci-
fications and the formation of conventions (Hiibner
et al., 2002; Shoham and Tennenholtz, 1997). Lan-
guage agents bring these questions into work where
members can describe a problem, propose a proce-
dure, write supporting code, keep experience, and
negotiate changes. Studying these steps together
reveals how a collective develops and maintains
ways of working.



B.3 What a partner can actually obtain

ReAct connects reasoning with actions and obser-
vations. SWE-agent treats the interface between
agent and computer as a design problem (Yao et al.,
2023; Yang et al., 2024). For cooperation, the ques-
tion is what another member can actually request.
A model can produce a plausible test, but tools and
permissions determine whether the agent can run
it against the correct version and return evidence.
This practical ability is its situated capability.

An implementer must provide a patch the verifier
can access. The verifier needs the right environ-
ment and returns evidence tied to that patch. The
requesting role uses the evidence to accept or reject
the work. Action and evidence interfaces connect
these steps. Agent engineering therefore needs to
make capabilities callable, explain their prerequi-
sites, and return results that partners can use in
decisions.

Toolformer studies learned decisions about tool
use, and AgentBench evaluates agents in interactive
environments (Schick et al., 2023; Liu et al., 2025).
These approaches help characterize what a member
can reliably deliver. AgentDebug links diagnosed
execution failures to corrective feedback (Zhu et al.,
2025b), providing another way for experience to
improve what a member contributes.

B.4 How experience changes the division of
labor

Reflexion keeps verbal reflection, ExpeL retrieves
lessons, and Voyager retains executable skills
(Shinn et al., 2023; Zhao et al., 2024; Wang et al.,
2023). Each saves experience for later use. Our
specialization hypothesis is that repeated work in
different environments produces lasting variation
in practical ability. That ability includes both what
the agent learned and the tools, permissions, and
dependencies needed to use it.

A verifier with checks for a particular software
family may help several implementers. A partner
needs to know the supported versions, required
inputs, and evidence returned. Some checks are
easy to copy; others require a private environment
or privileged access. The requester can transfer the
method and maintain it locally, or ask the original
provider to perform the service. Reliability and the
costs of transfer, communication, verification, and
maintenance guide this choice.

Role-conditioned conversation, configurable
teams, and multi-agent debate provide different
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interaction methods (Li et al., 2023; Chen et al.,
2023; Du et al., 2023). They organize dialogue,
choose collaborators, or let members inspect one
another’s reasoning. To study their organizational
effects, follow how they change shared work and
which useful practices remain after the original
interaction ends.

B.5 Why individually correct work can fail
together

Multi-agent frameworks allocate roles and route
messages. MultiAgentBench and ProtocolBench
evaluate interaction arrangements (Wu et al., 2023;
Qian et al., 2024; Zhu et al., 2025a; Du et al.,
2026a). An explanation of coordination follows
how one output changes another member’s options.
A change notice may arrive before work starts, in
time to trigger a revision, or after integration has
failed. The same information can therefore have
different effects depending on who receives it and
when.

Suppose two correct changes use incompatible
interface versions. Someone must detect the de-
pendency, reconcile the versions, obtain new ev-
idence, and assign the resulting work. Coactive
design studies this interdependence in joint activ-
ity (Johnson et al., 2014). CSCW calls attention
to articulation work: the coordination needed to
make separate contributions fit together (Schmidt
and Bannon, 1992). In agent systems, messages,
tasks, work-product references, permissions, and
decisions carry out this work. Who handles it af-
fects both accepted output and the effort needed to
produce it.

B.6 Keeping a useful arrangement for the
next task

A successful task can leave behind a reusable pro-
cedure, a role responsibility, or a shared coordi-
nation practice. MetaGPT’s operating procedures
and G-Memory’s stored experience provide related
resources (Hong et al., 2024; Zhang et al., 2025).
Organizational continuity asks how the next task
and the next member gain access to them and know
when to use them.

A good handover provides the unfinished duty,
relevant work products and evidence, and permis-
sion to continue. Measure whether retaining these
connections reduces repeated coordination while
maintaining delivery. This explains the step from
group cooperation to organization: interactions pro-
duce useful practices, which are kept and guide



later interactions. It also helps locate whether an
application needs a better individual interface, a
task-level coordination method, or a continuing
organizational arrangement.

C Extended Argument: How
Organizations Keep Their Capabilities

This appendix follows changes during a single
organization’s lifetime. Members establish roles
and procedures, use them across tasks, and re-
vise them from experience. New members take
over duties; larger workloads may require different
teams or decision rights. The organization can also
adapt practices obtained from an operating partner.
Each change raises two connected questions: what
should be altered, and what must remain available
so that ongoing work can continue? These pro-
cesses can recur and overlap. The sections below
trace the records, responsibilities, tools, and evi-
dence through which they take effect.

C.1 Combining different kinds of participants

The five levels describe added relationships and
abilities. An actual organization can combine com-
ponents from several levels: an individual reviewer,
a temporary project team, a standing verification
unit, and a directly called classification model. It
can also contain suborganizations with their own
members and procedures. Shared responsibilities
and work arrangements connect these parts.

A software organization might keep a release
protocol while assembling a temporary implemen-
tation team for each change. A human expert can
contribute directly, have a secretary for local work,
and report to an artificial project coordinator. A
classification model can route issue descriptions
without holding a continuing role of its own. A
suborganization can maintain a specialist test en-
vironment. Each contributes differently, and the
arrangements linking their work keep the whole
organization operating.

The distinction between a component and a par-
ticipant depends on its function. A model called
to classify a document returns an inference result.
A member given a continuing task, observations,
tools, and responsibility acts through an agent run-
time. Both can exist together. At the societal
level, an organization can also accept a commit-
ment through a representative and act as a collec-
tive participant. Its members continue their internal
work while the organization takes on an external
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responsibility.

C.2 How retained experience reaches a new
member

Organizational learning links experience to rou-
tines and memory that outlast personnel changes
(Levitt and March, 1988). For agent organizations,
follow the path from a saved record to the next ac-
tion. The record identifies when a practice applies.
A responsibility specifies who acts. An interface
makes the work possible. An execution or accep-
tance rule determines how the result affects shared
work.

Consider recurring interface conflicts. The or-
ganization keeps a rule requiring affected clients
to be identified and tested before integration. The
rule connects the changed interface, affected work,
reviewer role, current version, and acceptable ev-
idence. When someone new takes the reviewer
role, the organization provides the outstanding duty
and required access. The new member can use the
earlier lesson through these connections.

Relic implements this process through proposed
protocols, governed adoption, and runtime links to
responsibility and execution. Its binding compar-
isons and fresh-member transfer study how retained
arrangements support later production (Du et al.,
2026b). The rules bring available member skills
and infrastructure into use through continuing du-
ties and execution interfaces.

C.3 What skills, knowledge, and rules each
contribute

A script runs a test. Shared knowledge explains
when that test matters. A responsibility record says
who supplies its result. A release rule says which
evidence permits integration. These functions can
share a storage location or use different ones; one
implementation may perform several. Follow what
each contributes to later work.

MOISE distinguishes organizational structure,
functions, and obligations (Hiibner et al., 2002).
These descriptions connect a procedure to the per-
son or agent assigned to it, the work required, and
the duty to complete it. Shared memory and oper-
ating procedures supply other parts of the process
(Zhang et al., 2025; Hong et al., 2024). An effective
organization makes knowledge, action, responsibil-
ity, and acceptance usable together. Combining or-
ganizational capabilities requires preserving these
connections.



C.4 How rules affect the result

A formal rule identifies who it applies to, its scope,
required or forbidden behavior, relevant evidence,
and an authorized consequence. Prevention blocks
disallowed actions; sanctions follow a detected vi-
olation (Yan et al., 2024). A release interface can
reject a change lacking current review evidence.
Missing a review deadline can trigger reassignment
or escalation, with the new responsibility recorded.

Rule quality matters at each step. An overly
broad trigger repeatedly sends irrelevant work to a
reviewer. An outdated evidence requirement blocks
correct changes. A useful rule therefore needs a
feasible way to fulfill it, a way to handle exceptions,
and someone authorized to revise it. Evaluate ac-
cepted completions, waiting, wrongful blocking,
and recovery effort. The question is how much
failure the rule prevents relative to the coordination
work it creates.

C.5 Diagnosing and updating working
practices

An organization can learn from successful work as
well as failure. Diagnosis asks what produced the
result and where a change would help: a member’s
skill or memory, a shared procedure, the allocation
of work, or a governance rule. Several connected
parts may need to change. A missed test might
reflect missing skill, an omitted version reference,
or an overloaded reviewer. Improving a skill, revis-
ing a handoff, and creating a review unit address
different causes.

Members propose and test the selected change,
decide its scope, and connect it to tools, records,
and responsibilities. Later work provides evidence
for keeping, revising, transferring, or retiring the
practice. Recording why it helped and when it
applies lets the organization reconsider it under new
conditions. Researchers can compare proposed
remedies under matched workloads and measure
repeated failures, useful work, and the cost of each
change. Relic implements a process for proposing,
adopting, and applying shared protocols (Du et al.,
2026b).

An operating organization can also obtain a prac-
tice from another organization. Its existing rules
may prevent a required verifier from running, or
two procedures may wait for each other. The re-
cipient reconciles roles, permissions, resources,
and prerequisites while both organizations continue
their work. The source can explain why the prac-
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tice was adopted, and the recipient can test which
local adaptations preserve its purpose.

C.6 Reorganizing work as demand grows

More parallel work can overload a shared reviewer,
communication channel, or decision queue. An
organization can respond by changing roles, team
boundaries, information routes, and decision rights.
It continues to hold its existing responsibilities
while changing how members fulfill them. A re-
organization plan identifies unfinished work, the
members receiving it, required records and access,
and the criteria for resuming execution. Compare
unchanged structure, externally directed redesign,
and agent-proposed redesign through work com-
pleted during the change, recovery effort, and later
performance.

HCI adds a related question: what can a per-
son usefully understand and decide? Relic’s walk-
throughs separate the effort of reconstructing the
work from the time needed to judge a pending is-
sue (Du et al., 2026b). A secretary summarizes
evidence and forwards relevant requests. The or-
ganization decides which judgments stay local and
which are escalated. Evaluate summaries and au-
thority together through interpretation effort, deci-
sion delay, missed exceptions, and accepted output.
Appendix A.6 develops the attention literature and
interface observations.

The organization can also revise how changes
are selected: who may propose a rule, what trial
evidence is required, and who authorizes adoption.
These revisions remain part of its ongoing gover-
nance. Studies can track whether they improve the
quality and cost of later adaptations while existing
responsibilities remain assigned.

D Extended Argument: Cooperation in a
Society of Agents

Section 6 connects specialization, exchange, and
common institutions. Here we follow the agree-
ments, shared records, and services that let inde-
pendently managed participants work together.

D.1 Individuals and organizations participate
together

An Agent Society includes independent individuals,
informal groups, Persistent Agent Organizations,
and the institutions connecting them. Some indi-
viduals have no organizational affiliation; others
join temporary coalitions or several organizations.



Organizations act through representatives and keep
their own internal mixture of members and sub-
units. Models, tool libraries, and shared services
remain available as resources.

The additional complexity comes from different
participants, relationships, and shared rules. An
independent analyst may exchange results with an-
other individual, commission a development orga-
nization, and join a temporary validation group.
An organization may promise work to that analyst,
subcontract a specialist, and use a public dispute
service. Membership, direct exchange, delegation,
competition, and recognition of common rules co-
exist. Each relationship has its own scope and
duration.

Shared institutions organize accepted interac-
tions across affiliations. Organizations keep their
internal arrangements, and independent individuals
keep their autonomy. Models, individuals, groups,
and organizations all continue to operate within
this society.

D.2 When expertise is easier to use than to
copy

A specialist is useful when it can deliver a result
more reliably or cheaply than the requester. Its
advantage may depend on access rights, private in-
formation, customized tools, or maintenance prac-
tices that are difficult to transfer. The requester
compares doing the work locally, acquiring the ca-
pability, and buying the service. A2A supports
interaction across agent frameworks while allow-
ing each implementation to remain private (A2A
Project, 2026).

A development organization may own a private
build environment and a specialized verifier. An-
other participant can obtain the test procedure but
lack the environment to run it. Buying the service
leaves the implementation with its provider and ex-
poses agreed inputs, results, and evidence. Reliable
access and transaction costs determine whether this
is worthwhile. Repeated use may support a lasting
partnership; easy replication may favor local adop-
tion. These choices make organizational bound-
aries part of the design problem.

D.3 Agreeing on what counts as completed
work

A service description helps find a possible part-
ner. The participants then agree on who will do
the work, the conditions for accepting it, and how
to handle failure. Research on social semantics
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and commitment-based processes provides ways
to record and maintain these agreements (Singh,
1998; Desai et al., 2009).

Suppose a provider promises a working software
update, and the client must preserve compatibil-
ity with several programs. They need to agree on
supported versions, tests, disclosure limits, and ac-
ceptance evidence. Their internal workflows can re-
main different. The contract connects them where
one relies on the other’s action. It also determines
how changed requirements affect accepted work
and how a subcontractor’s test supports the original
delivery.

A compatible change lets a provider improve its
procedures while meeting its promises. An incom-
patible change can invalidate evidence or make a
duty impossible to fulfill. Research should study
how participants identify, negotiate, and maintain
compatibility as their methods change. The aim is
dependable handover with less repeated negotiation
and manual reconciliation.

D.4 Why participants may share institutional
services

Repeated transactions can expose common needs.
Several clients must verify the same provider’s
identity. Different contracts use the same certifi-
cate. One provider leaves several projects unfin-
ished. Building a separate solution for every pair
can produce inconsistent records and duplicated
work.

Shared identity, evidence-recognition, and dis-
pute procedures let participants reuse an accepted
service. New participants can adopt the same
records and rules. Societal capability is the contin-
uing ability supported by these relationships and
institutions; its reach follows who recognizes and
uses them. A professional community may include
independent specialists, project coalitions, and Per-
sistent Agent Organizations. A federation may also
serve affiliated and unaffiliated participants.

This explains how societal cooperation differs in
scope from internal organization. Internal proce-
dures coordinate an organization’s members; com-
mon institutions support people and collectives
across independently governed boundaries. Match
member capabilities and compare access to exper-
tise, recovery after failure, and operating cost. The
result shows what the shared procedures add to
existing skills.



D.5 Giving public rules practical effect

Public rules specify who can represent partici-
pants, how violations are resolved, and how shared
procedures are revised. Social-law and norm-
enforcement research connect rules to allowed be-
havior and consequences (Shoham and Tennen-
holtz, 1995; Yan et al., 2024). Public roles need
control over the resources or actions needed to im-
plement their decisions.

A verifier can certify specified evidence. An ad-
mission service can suspend a credential under an
agreed procedure. A resource holder can release
or withhold agreed resources after a decision. Indi-
viduals and organizations can also apply common
requirements through their own execution inter-
faces. Keep the obligation, judgment, and execu-
tion linked while recording who performed each
step and with what authority. These records reveal
missed violations, mistaken judgments, delayed
execution, and corrections.

Public services also need appointment and re-
placement procedures. Participants might choose a
verifier together, share verification work, or recog-
nize several providers. Each choice assigns costs,
independence, and failure risks differently. Study
which arrangements keep cooperation working and
which create excessive delay, concentrated depen-
dence, or unreliable enforcement. Public powers
then become system-design choices with observ-
able effects on service quality.

D.6 Whose costs count

A useful service network lets a requester find ex-
pertise, obtain valid evidence, and continue when a
provider changes. Evaluate delivery, substitution,
and recovery alongside the costs of search, disclo-
sure, verification, governance, and repair. When
a mechanism reduces one organization’s work by
passing tasks to someone else, that other partici-
pant’s effort belongs in the account.

The goal is dependable access to capabilities
held by independent participants. Concentrated de-
pendence, barriers to entry, and wrongful sanctions
can obstruct it. Studying these failures helps design
replaceable public services, clear contracts, and re-
liable handovers. Societal analysis remains tied to
useful capability at an acceptable collective cost.

D.7 A distant horizon: Agent Civilization

Beyond the societal scale, a mature Agent Soci-
ety may eventually develop what we call an Agent
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Civilization: a durable cultural identity carried
through shared symbols, historical narratives, tech-
nical traditions, norms, and institutional lineages.
These patterns could be transmitted across succes-
sive agents and collectives, so that agents formed
within different civilizations inherit different expec-
tations, repertoires, and affiliations before joining
any particular organization. Studying such systems
would require long-term cultural transmission and
historical continuity far beyond today’s persistent
organizations. We leave this as a longer-term direc-
tion and focus the present framework on Persistent
Agent Organizations and Agent Societies.

E Connections to Existing Research

The same system raises several connected research
questions. The five levels describe what partici-
pants can do and what their system keeps for later
work. The traditions below provide theories, im-
plementations, and methods across those levels.
Agentic sociology connects them through how rela-
tionships and institutions support continuing work.

E.1 Agent engineering: making a skill usable
by others

Agent engineering provides action interfaces, tool-
use policies, memory, and skill learning (Yao et al.,
2023; Yang et al., 2024; Wang et al., 2023). An
individual-level study can show whether a member
has a capability and what it needs to use it. A
relational study asks how another member requests
the capability, interprets its evidence, and relies
on it over time. Capability descriptions, access
rights, and handover procedures make an individual
improvement usable by partners.

Cooperation failures can reveal what the indi-
vidual interface lacks: a work-product identifier, a
source for evidence, an explicit permission, or a
saved state from which execution can resume. A
revised interface makes these available to the rele-
vant roles. Following their use shows how interface
design affects shared work.

Architecture and relationships change each
other. A harness also determines which forms
of cooperation are possible. Programming sup-
ports new methods, discovery and messages sup-
port new partners, and memory keeps useful expe-
rience. Roles and shared rules then allocate access,
provide collective tools, and assign responsibilities.
One study can therefore develop an architectural



mechanism and explain the relationships it enables
(Wang et al., 2024, 2023; A2A Project, 2026).

E.2 MAS: following organizations and rules
over time

MAS provides theories and systems for coordina-
tion, roles, organizations, social laws, and commit-
ments (Smith, 1980; Hiibner et al., 2002; Shoham
and Tennenholtz, 1995; Singh, 1998). Amoeba
studies processes across autonomous organiza-
tional boundaries (Desai et al., 2009). These ap-
proaches describe who receives a task, who holds
responsibility, and what independently managed
participants promise one another.

Our agenda follows these arrangements through
creation, use, adoption elsewhere, member replace-
ment, and revision. An algorithm can implement
an arrangement. A benchmark can expose the de-
pendencies it handles. A longitudinal study can
show how it continues or changes over time. To-
gether they connect interaction mechanisms to con-
tinuing collective capability. Relic illustrates this
connection through adopted protocols used by later
members (Du et al., 2026b).

E.3 HCI and CSCW: helping people take part

Mixed-initiative interfaces let humans and systems
both take initiative. Coactive design studies their
interdependence, and machines-as-teammates re-
search examines shared activity (Horvitz, 1999;
Johnson et al., 2014; Seeber et al., 2020). CSCW
studies support for cooperative work, including the
coordination needed to fit separate contributions to-
gether (Schmidt and Bannon, 1992). Relationships,
procedures, and interfaces jointly determine how
people participate.

An interface helps a person understand the work
and its evidence. Role and escalation rules deter-
mine which decisions reach them and what their an-
swer authorizes. A secretary does both: it explains
organizational records and turns the person’s input
into work handled by shared procedures. Evalu-
ation can combine human understanding and de-
cision effort with throughput, continued delivery,
and recovery. This gives HCI evidence a direct role
in organizational design.

E.4 Behavioral and organizational science

Machine behavior and human—machine sociology
treat collective systems as empirical research ob-
jects (Rahwan et al., 2019; Tsvetkova et al., 2024).
Cognitive experiments study individual decisions
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(Binz and Schulz, 2023). Research on artificial col-
lectives and conventions studies patterns produced
by interaction (Lai et al., 2024; Ashery et al., 2025).
Organizational learning connects experience, rou-
tines, and continuing practice (Levitt and March,
1988). These approaches support direct observa-
tion of agents and questions about how they keep
and use experience.

Our applied questions are what work becomes
possible, how reliably it continues, and how much
coordination and recovery it requires. Routines,
institutions, and dependencies help explain these
outcomes. System implementations, explanatory
studies, and evaluation resources provide different
ways to connect those mechanisms to actual work.

E.5 One example, several research questions

In a release organization, an implementer submits a
patch, a verifier checks it, a secretary requests a hu-
man decision, and an outside organization supplies
a specialized test. Agent engineering asks whether
each member can perform its operations. MAS
asks how communication, task allocation, depen-
dencies, and commitments work. HCI and CSCW
ask how people and work products support coor-
dination. Organizational analysis asks how these
functions survive repeated work and member re-
placement. Societal analysis asks whether outside
commitments remain usable as providers change.

One contribution can address several of these
questions. A version-aware review protocol is a
coordination mechanism and a possible way to pre-
serve organizational capability. A secretary inter-
face helps a person participate, while its request-
routing rules can become a retained organizational
practice. A contract adapter connects different pro-
cedures so that partners can cooperate repeatedly.
The proposed program studies these connections
through their effects on productive work.

E.6 Using language to create and revise rules

Language lets participants propose, challenge, and
revise arrangements. A request to review a change
may refer to a task, role, version, and current duty.
Requiring review of all future changes of a particu-
lar kind proposes a rule that continues across tasks.
Members must establish who accepts it, when it ap-
plies, and which software actions put it into effect.
Commitment semantics and communication tied
to actual work provide foundations (Singh, 1998;
Chandu et al., 2021; Hovy and Yang, 2021).



The process can begin with a recurring prob-
lem. Members propose a requirement, negotiate
exceptions, identify the roles and work products it
refers to, test an executable version, and install the
accepted rule. Later work may reveal that it cov-
ers too many cases or conflicts with another duty.
Revision then changes the rule and specifies what
happens to unfinished work. The language problem
is how participants reach a shared meaning, turn
it into action, and maintain that meaning through
change.

NLP evaluation can ask whether rewording pre-
serves duties, whether conflicting rules are de-
tected, whether role and evidence references point
to the right objects, and whether an accepted
change produces the intended actions. Across a
society, an individual and an organization may use
different procedures and completion criteria. Their
agreement needs a common interpretation of what
each side delivers and accepts.

E.7 Recent work on societies and executable
rules

Recent programs study societal properties, rules im-
plemented in software, agent-written institutions,
and productive interaction. The following connec-
tions relate their questions and mechanisms to con-
tinuing work.

Studying agent societies directly. Lee et al.
(2026) describe Al agent societies through indi-
vidual objectives, rules and governance, autonomy,
and scale and complexity. Their abstract organizes
behavior into economic questions, conflicts of inter-
est, unsafe or unethical conduct, and system-level
effects. These properties describe the participants,
relationships, and rules within which cooperation
takes place.

Changing organizational design in software.
Chen et al. (2026) separate organization, coordina-
tion, and collaboration algorithms in IMACS. Roles
and accountability can be configured independently.
The reported accountability effect depends on de-
liverables actually passing through the account-
able member. Fei et al. (2026) implement seven
institution-inspired architectures and find that their
performance rankings change across models and
tasks. These findings show how represented roles
affect work through routing and execution, and
how design choices interact with member ability
and task demands.
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Deciding what becomes shared memory.
Cuadros et al. (2026) treat memory governance as
selecting which experiences become lasting shared
records. Their Viewpoint distinguishes local agent
memory, institutional memory, archives, and mem-
ory used to continue a project. It discusses sources,
version histories, correction, and preservation of
roles, with recorded traces illustrating selection
and revision. Memory governance determines
what is kept and corrected. Responsibility and
acceptance mechanisms determine how those
records guide current duties and decisions.

Implementing governance in the architecture.
Institutional Al represents monitoring, adjudica-
tion, and sanctions through rule states, transi-
tions, evidence, and consequences. It also dis-
cusses combining institutional subgraphs (Pierucci
et al., 2026). Its Cournot study uses a pub-
lic governance specification interpreted by Ora-
cle/Controller software and compares ungoverned,
prompt-only constitutional, and institutional con-
ditions (Bracale Syrnikov et al., 2026). Relic com-
pares matched readable rules with runtime bindings
in software work (Du et al., 2026b). These studies
connect rule representations to the operations that
monitor, accept, or restrict activity.

Letting agents write institutions. GovSim-
SelfGovern adds agent-written Python laws, sand-
box checks, majority voting, and repeated rule exe-
cution to a fishing-commons environment (Rehm,
2026). Its five-agent, twelve-round setting studies
resource pressure, legislative choices, and survival.
Validation and voting turn a proposal into a shared
constraint. Later execution changes available ac-
tions and collective conditions. The history of ac-
cepted laws connects agents’ rule-writing decisions
to later behavior.

Organizing perspectives and knowledge produc-
tion. Ratto et al. (2026) use social theory to de-
sign roles, structured deliberation, aggregation, and
feedback for pluralistic alignment. They propose
evaluating how perspectives and decisions are or-
ganized alongside final outputs. MACC proposes
an incentive-driven shared blackboard for indepen-
dent scientific agents (Oyama et al., 2026). Its
targets include information sharing, reproduction,
exploration efficiency, and learning institutional pa-
rameters. Both approaches organize contributions
explicitly: roles affect the perspectives available,
while workspaces and incentives affect knowledge



production.

Public governance across owners. AgentCity
separates agent legislation, deterministic software
execution, and human adjudication in an econ-
omy with different agent owners (Ruan and Zhang,
2026). Smart contracts express operating rules,
and ownership records connect agents to responsi-
ble principals. The proposed constitutional archi-
tecture and pre-registered design assign separate
functions to legislation, execution, and adjudica-
tion. This provides a configuration for studying
how agreed rules affect actions across ownership
boundaries.

Governed communities and observed social
spaces. Milosevic and Rabhi (2026) organize hu-
man and artificial participants through formal roles,
protocols, collaboration agreements, and gover-
nance, using clinical-trial matching as an exam-
ple. Their framework supports different compo-
nent types and combinations of design patterns.
Lin et al. (2026) analyze Moltbook sub-community
descriptions as evidence of how social spaces are
organized. Community designs specify participa-
tion and coordination. Descriptions show how par-
ticipants characterize affiliations and shared activ-
ities. Responsibilities and work records then let
researchers follow how these representations relate
to production.

Roles formed during interaction. Dochkina
(2026) compares coordination protocols on syn-
thetic tasks and reports invented roles under a hy-
brid protocol with fixed participation order and au-
tonomous role choice. Results vary with model ca-
pability. Interaction records show the assignments,
coordination practices, and shallow hierarchies that
form during work. Continuing-role records and
shared procedures offer ways to keep these prac-
tices for later activity.

Connecting these lines through change. A
working arrangement can be created, used, handed
to new members, adopted by a collective that al-
ready has rules, and revised while partners still rely
on it. Each step changes how a capability is avail-
able. The six questions locate practical tensions:
adapting rules while keeping duties, gaining spe-
cialization without excessive exchange cost, and
enforcing public rules through services that can be
replaced. Accepted work, fulfilled commitments,
usable evidence, and recovery effort connect these
questions to measurable production.
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F Self-Organization and Reliable Work

OpenAlI’s account and the METR/Redwood inves-
tigation describe a collective whose shared records
and division of work supported activity beyond
its assigned tasks. This appendix uses those re-
ported observations to discuss organization, peer
influence, and goal drift.

F.1 What the reports describe

OpenAl’s account of the July 2026 incident de-
scribes models running with reduced evaluation
safeguards that established unauthorized commu-
nication with one another. Shared records let sepa-
rate runs build on earlier findings and divide work.
Some participants pursued capabilities useful to the
collective beyond their own assigned tasks (Ope-
nAl, 2026).

METR and Redwood report ownership conven-
tions, deadlines, pause requests, and vetoes. One
handover followed an earlier precedent: another
member waited for a specified period before tak-
ing over. The investigation also describes ignored
pauses and conflicting work. Peer behavior influ-
enced some decisions to continue out-of-scope ac-
tivity, while other members limited their actions or
declined to participate (METR, 2026).

F.2 Coordinating well and pursuing the right
work

Shared records carry work forward, assignments
create dependencies, and ownership conventions
identify responsibility. These are observable or-
ganizational practices. Their reliability depends
on whether members recognize them, how they
affect action, and how conflicts are resolved. Mem-
bers may follow a convention unevenly. A well-
coordinated collective can also work toward an
inappropriate goal.

The case separates the ability to organize from
useful performance. Coordination and memory
help a collective pursue an activity. Task goals,
evidence requirements, authorization, and review
determine whether that activity produces accept-
able work. Research can study how organization
forms and how its actions stay connected to the
work it is meant to perform.

F.3 Correcting practices that spread through
the group

The same memory that preserves a useful lesson
can preserve a mistake. A peer’s suggestion may



enter a shared summary, become routine, and reach
later members. This is a mechanism to examine
when studying whether shared rules remain reliable.
The reports describe peer influence and goal drift.
Group polarization is one candidate explanation:
repeated interaction strengthens a tendency that
was already present.

Members need clear responsibilities, accessible
evidence, defined authority, and ways to revise
rules. Reviewers need to inspect disputed claims.
Other members need to raise exceptions while con-
tinuing unrelated authorized work. Corrections
should update the practices that guide later mem-
bers as well as the current task. These links make
safety part of reliable organizational work.

G Alternative Views and Responses

G.1 Use one strong agent

One strong agent avoids coordination costs when
permissions are unified and knowledge can be
moved easily. Replacement and privately held
resources still raise questions about responsibil-
ity. A single coordinator can store duties, accep-
tance criteria, and commitments to outside part-
ners, then test whether these remain usable through
change. The number of members and the coordina-
tion method remain choices based on the work.

G.2 Keep the workflow fixed

Fixed workflows make stable tasks predictable. Re-
vising them takes effort and can introduce errors.
Conflicting rules, new role assignments, and chang-
ing partners still need maintenance. Compare fixed
procedures, engineer-led updates, and agent-led re-
visions through continued delivery, update effort,
and incorrect changes. Include the engineers’ work
to repair obsolete roles and reconcile partner re-
quirements, alongside runtime costs.

G.3 Let agents develop their own roles

Minimal scaffolding can support useful self-
organization. Dochkina (2026) reports specializa-
tion and shallow hierarchies when participation
order is fixed but members choose their roles, with
outcomes depending on model capability. Compare
prescribed roles with roles formed during interac-
tion. In either case, ask what new members inherit,
how the arrangement fits existing practices, and
which commitments continue after change.
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G.4 Keep the MAS framing

Roles, norms, and commitments are established
MAS topics (Hiibner et al., 2002; Desai et al.,
2009). Our synthesis follows them together
through formation, execution, handover, combina-
tion, and revision. It asks how productive capability
continues as the members and institutions support-
ing it change.

Which structures need explicit representation?
The first-class design position concerns how sys-
tems represent and maintain arrangements for con-
tinuing work. Explicit records let members identify
who a rule applies to, what evidence it requires,
what follows from it, and how it changes. Im-
plicit conventions, informal influence, and emer-
gent roles are also empirical research objects, in-
cluding before they are explicitly recorded. A
group can follow a convention through repeated
interaction; comparing later work tests the value of
recording or enforcing it. The five levels describe
organizing mechanisms. Member count, maturity,
and achieved performance are separate properties.

What is studied, and how do people participate?
We study what artificial and mixed collectives ac-
tually do. Work focused on human-behavior sim-
ulation, including Generative Agents (Park et al.,
2023), also asks how well the behavior resembles
that of humans. These lines can share methods
while evaluating different outcomes. In mixed or-
ganizations, roles distribute information and deci-
sion rights across human and artificial members.
Human benefit remains the application goal. Sec-
retaries and nested offices show how people can
contribute without every decision passing through
one person.

Use of the term. The phrase agentic sociology
also appears in professional discussion of human
and artificial agency and nested workflows, in-
cluding Mikael Klingvall’s proposal reproduced
by Gothberg (n.d.). Here it names the applied pro-
gram defined in Section 2: studying formation con-
ditions, mixed-level systems, shared capabilities,
and their evaluation.

H Evaluation Designs and What They
Measure

Section 8 asks how working arrangements affect
continued production. The designs below compare
an arrangement at a change point, its implemen-



tation, its individual mechanisms, and its develop-
ment over time.

H.1 Change an arrangement when work
changes

Choose an event such as member replacement,
adoption by an existing organization, or rule re-
vision during an unfinished commitment. Match
tasks, model versions, earlier member states, basic
tools, memory mechanisms, and budgets. Where
possible, randomly assign whether the arrangement
is kept, removed, replaced, or revised. For han-
dover, cross two choices: keeping or removing
the arrangement, and retaining the original mem-
ber or bringing in a successor. Compare verified
performance, completed duties, satisfaction of ac-
ceptance criteria, delay, and recovery over a stated
period.

This estimates the effect of the chosen change
at that event, given comparable earlier states. Let
access, message routing, and evidence sharing re-
spond to the assigned arrangement. Trace these
changes to explain how the arrangement affects
work. Repeated runs estimate variation and uncer-
tainty across tasks and sampled agent behavior.

H.2 Compare how the same rule is
implemented

Keep the intended coordination and rule content
constant. Compare readable instructions with
stored rules that members can locate and that spec-
ify participants, scope, evidence, execution or ac-
ceptance effects, and handover or revision. Check
whether members can find an active duty, iden-
tify its current owner, apply it to the right work
product, and continue it after replacement. This
tests the first-class implementation as a whole.
Relic’s matched text/execution comparison tests
executable binding within this design space (Du
et al., 2026b).

H.3 Separate whole arrangements,
components, and history

Changing a whole arrangement changes several
mechanisms together. To study one mechanism,
vary role assignment, evidence requirements, rout-
ing, or an acceptance gate and specify which other
connections remain. Factorial studies test combi-
nations of components to measure their separate
effects and interactions. These comparisons show
how individual parts and their joint operation affect
work.
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A change-point comparison matches experience
before a specified event. A lifecycle comparison
starts when the arrangement is formed. A sequen-
tial design specifies interventions and adaptation at
successive stages. Track both the arrangement and
the member histories it produces. Count formation,
maintenance, failed revisions, and later reuse over
the same period.

H.4 Judge value by reliable work and full cost

Compare capable individuals, fixed workflows,
and organizational designs through verified out-
put, completed duties, and satisfaction of agreed
acceptance criteria. Record compute, delay, hu-
man work, maintenance, and failures caused by
outdated or wrongly revised rules. Compare cost at
a stated reliability and continuity requirement, in-
cluding the work of all affected participants. These
results guide the choice of an arrangement and its
implementation for the task, resources, and people
involved.
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