
Chapter 23

Interfaces with Neighboring
Generative Relational Domains

Domain Interfaces and Disciplinary Return

Chapter 23 examines the boundary conditions under which Generative Relational
Economics (GRE) can enter sustained inquiry with neighboring Generative Rela-
tional domains and established disciplines without converting disciplinary contact
into conceptual absorption. Chapter 22 ended by specifying a research-programme
interface through which economic findings can generate questions for history, gov-
ernance, law, education, ecology, political theory, social theory, aesthetics, artificial-
intelligence studies, and other domains. The present chapter develops that interface
into a disciplinary architecture. Its central concern is the relation among domain
identity, translation, non-translation, mutual correction, and the possibility of later
cross-domain comparison.

The chapter proceeds from a restrained premise. A relation, constraint, subject,
institution, value, form of power, or generative process can be relevant to several do-
mains while carrying different analytical meanings in each. Economic dependence
can have legal, political, educational, ecological, or epistemic conditions; legal recog-
nition can alter economic capability; historical reconstruction can change the cate-
gories through which an economic process is described; educational and aesthetic
processes can affect economic participation while retaining objects that are not ex-
hausted by economic analysis. Cross-domain relevance therefore supplies a reason
for interface construction. It does not by itself establish conceptual equivalence or a
unified theory.

This distinction matters especially for a project that treats GRE as one domain in-
stantiation of a broader Generative Relational orientation. The possibility of wider
Generative Relational Theory (GRT) remains an open research question. It should
emerge, if at all, through comparison among independently answerable domain pro-
grammes rather than through the premature elevation of economic vocabulary into
general ontology. Chapter 23 accordingly treats domain boundaries as revisable but
consequential. A boundary may move when inquiry shows that an object, mecha-
nism, or responsibility has been misclassified. Yet revision requires reasons that can
be stated within both the originating and receiving domains.
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2 CHAPTER 23. NEIGHBORING GR DOMAINS

The chapter has four principal objectives. First, it defines a discipline-interface
grammar: disciplinary identity, principal problem-spaces, legitimate borrowing,
translation, non-translation, and containment. Second, it develops explicit inter-
faces between GRE and neighboring domains, including Generative Relational
History (GRH), Generative Relational Governance (GRG), Generative Relational
Law (GR-Law), political theory, education, ecology, artificial-intelligence studies,
social theory, and aesthetics. Third, it examines what GRE can export and what it
must import, while preserving concepts whose meanings are non-equivalent across
domains. Fourth, it uses boundary disputes, failed translations, cross-domain coun-
terexamples, and candidate invariants to clarify the conditions under which later
GRT-oriented generalization would be warranted.

The method is comparative and reflexive. Economic claims remain indexed to
their evidential, historical, formal, and normative warrant when they cross a disci-
plinary boundary. The receiving domain is permitted to redescribe the object accord-
ing to its own categories, to reject the proposedmapping, or to return a correction that
changes the economic claim. Shared terminology therefore carries no presumption
of shared extension. Conversely, domain-specific language does not make compar-
ison impossible. Translation can be partial, task-relative, asymmetric, historically
contingent, and still analytically useful when its preserved structures and losses are
recorded.

Three restraints govern the chapter. The first is disciplinary containment: GRE
should answer economic questions with economic warrant and should identify
where its authority ends. The second is interface reciprocity: neighboring domains
are sources of correction rather than repositories from which GRE simply borrows
useful vocabulary. The third is generalization restraint: recurrent structures across
domains are candidates for wider GR inquiry only after domain-specific evidence,
counterexamples, and translation remainders have been examined. Similarity is an
invitation to comparison rather than proof of invariance.

The internal sequence begins with disciplinary boundaries, containment, and
translation. It then develops domain-specific interfaces, followed by an explicit ac-
count of GRE exports, imports, non-equivalent concepts, and boundary disputes. The
chapter closes by asking which recurrent structures may deserve cross-domain com-
parison and which limits of GRE become visible precisely because those interfaces
remain open. Section 23.1 establishes the initial architecture by treating disciplinary
boundaries as relationally maintained interfaces whose permeability and revision
require explicit warrant.

23.1 Relational Interfaces at Disciplinary Boundaries

A cross-domain research programme requires a precise account of what is crossing
a boundary and why the boundary matters. The closing architecture of Chapter 22
permits GRE findings to generate questions for neighboring domains, but that per-
mission does not determine where economics ends, which concepts can travel, or
when another discipline’s categories should replace an economic description. This
section establishes the opening boundary grammar for Chapter 23. Its objective is to
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characterize disciplinary identity through principal problem-spaces and standards of
answerability, then specify interfaces that permit borrowing and mutual correction
without collapsing distinct domains into a common vocabulary. The discussion pro-
ceeds through disciplinary identity, the principal GRE problem-space, boundary for-
mation, interface discipline, shared and domain-specific concepts, translation, and
non-translation. The method is comparative and reflexive: boundaries are treated
as historically generated and revisable, while every proposed crossing remains ac-
countable to the objects, questions, evidence, and responsibilities of the participating
domains.
Definition 23.1 (Disciplinary interface record). A disciplinary interface record iden-
tifies an originating domain, a receiving domain, the question or object motivating
contact, the originating claim and its warrant, the concepts proposed for transfer, the
structures expected to be preserved, anticipated translation losses, domain-specific
responsibilities that remain outside the transfer, and the conditions under which the
interface should be revised or abandoned.

Definition 23.1 turns disciplinary contact into a traceable research operation. The
record is intentionally directional. An economic conceptmay travel into legal inquiry
under one mapping while a legal concept returns to economics under another. The
two translations need not preserve the same structures. This asymmetry is analyt-
ically useful because disciplinary interfaces often connect different principal ques-
tions rather than duplicate formulations of one problem.
Proposition 23.2 (Boundary answerability condition). A disciplinary boundary is an-
alytically defensible when researchers can state which questions the domain claims re-
sponsibility for, what kinds of warrant it recognizes for those questions, where neighbor-
ing expertise becomes necessary, and what evidence would justify revising the present
boundary.

Table 23.1 summarizes the boundary operations developed in this section. The
table is not a taxonomy of disciplines. It identifies the recurrent operations through
which domain identity and cross-domain inquiry can remain jointly accountable.

23.1.1 Disciplinary Identity

Disciplinary identity is often described institutionally through departments, journals,
professional associations, degree programmes, and recognizedmethods. Those struc-
tures matter because they distribute authority, training, resources, visibility, and
standards of evidence. For the present inquiry, however, institutional location alone
is insufficient. GRE requires an analytical account of disciplinary identity that can
remain meaningful when institutions change or when one research problem crosses
several established fields.
Definition 23.3 (Disciplinary identity profile). A disciplinary identity profile records a
domain’s principal problem-space, characteristic analytical objects, recognized forms
of evidence and inference, normative or practical responsibilities, historical lineages,
institutional locations, recurrent interfaces with neighboring domains, and acknowl-
edged limits of competence.

The profile treats a discipline as a historically maintained configuration rather
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Table 23.1: Principal operations at GRE disciplinary boundaries

Boundary operation Primary analytical object Disciplinary requirement

Disciplinary identity Principal questions, objects, war-
rants, and responsibilities

State what makes an inquiry economic without treat-
ing present boundaries as timeless

Problem-space speci-
fication

Economic relations among re-
sources, capabilities, value, insti-
tutions, power, and generative
consequences

Preserve the local economic question before import-
ing another domain’s categories

Boundary mainte-
nance

Conditions for retaining, moving,
or differentiating a domain bound-
ary

Keep boundary claims revisable through evidence
and cross-domain correction

Interface construc-
tion

Transfer of questions, distinctions,
evidence, or models across do-
mains

Record preserved structure, translation loss, and
domain-specific remainder

Shared-concept com-
parison

Similar vocabulary used in multi-
ple domains

Compare meanings and inferential roles before as-
suming equivalence

Domain-specific con-
cept protection

Concepts whose validity depends
on a domain’s own institutions,
norms, or objects

Preserve the receiving domain’s authority to reject re-
ductive translation

Translation Partial mapping with explicit task
and scope

Evaluate adequacy relative to the research purpose
rather than lexical resemblance

Non-translation Material failure or inadmissibility
of a proposed mapping

Preserve failure as information about domain struc-
ture and limits of generalization

than a fixed essence. Economics has repeatedly changed the objects, methods, scales,
and institutions through which it defines legitimate inquiry. Such changes can be
substantial without making disciplinary identity arbitrary. Continuity can be carried
by recurring problem-spaces, inherited debates, institutional practices, analytical ob-
jects, and relations to adjacent fields even when their relative importance changes.

For GRE, disciplinary identity is further complicated by its relation to broader Gen-
erative Relational inquiry. GRE uses relational, generative, historical, and multiscale
concepts that may also appear in history, governance, law, education, ecology, or so-
cial theory. Their recurrence does not dissolve economics. Economic specificity is
maintained through the questions for which those concepts are mobilized: how re-
sources and capacities are allocated; how value forms are generated, converted, cir-
culated, captured, returned, and regenerated; how economic institutions structure
participation and dependency; how power conditions economically relevant possi-
bilities; and how these processes alter future generative capacity.
Proposition 23.4 (Identity-through-problem-space condition). GRE retains disci-
plinary identity when its relational and generative concepts remain organized around
economically specific problem-spaces and evidential responsibilities, even if some
concepts are shared with neighboring domains.

This condition avoids two opposite errors. Shared concepts need not be monopo-
lized by one discipline, while the recurrence of those concepts does not imply that
every domain studies the same object. A legal right, political authority, educational
relation, ecological constraint, and economic capability may all participate in one
empirical configuration. Their disciplinary meanings remain differentiated by the
questions being asked and the standards under which answers become warranted.
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23.1.2 Principal Problem-Space

A boundary becomes clearer when the principal problem-space is stated positively.
GRE’s principal problem-space concerns the economic conditions and consequences
through which resources, capabilities, relations, institutions, value forms, power
structures, and historical configurations affect the generation, preservation, con-
version, circulation, capture, return, and regeneration of economically relevant
possibilities. The formulation is broad because the book has treated economic pro-
cesses as relationally embedded and temporally extended. Breadth nevertheless
differs from disciplinary totalization.
Definition 23.5 (GRE principal problem-space). The GRE principal problem-space
comprises questions about economically consequential allocation, production, value
generation, conversion, circulation, return, capability formation, institutional or-
ganization, participation, dependence, power, and transformation, including their
historical and relational conditions and their effects on later economic possibility.

The definition is intentionally functional rather than jurisdictional. It does not
claim exclusive ownership of any listed object. Power is also political; institutions are
legal and social; capability formation is educational and developmental; value can be
aesthetic, ecological, moral, juridical, cultural, and epistemic. The economic problem-
space begins where these objects enter the organization of economic possibility and
remains incomplete where their domain-specific constitution becomes necessary for
explanation or evaluation.

This produces a practical test for boundary work. When an inquiry asks how a
legal status changes access to productive resources, GRE can study the economic inci-
dence, conversion effects, dependencies, and later generative consequences. When
the inquiry asks whether the status is legally valid, how rights and duties are consti-
tuted, or what doctrine authorizes recognition, legal analysis becomes indispensable.
Similarly, GRE can investigate the economic conditions of education and the later
economic effects of learning relations while leaving pedagogical validity, curricular
judgment, or thenature of educational flourishing to educational inquiry unless those
questions are explicitly reconstructed through an appropriate interface.
Proposition 23.6 (Problem-space anchoring condition). A cross-domain GRE inquiry
should identify the economic question that motivates the interface before importing
concepts, methods, or conclusions from a neighboring domain. The imported material
should be evaluated by the explanatory or evidential role it plays in that stated problem-
space.

Problem-space anchoring also guards against decorative interdisciplinarity. Bor-
rowing a concept because it appears intellectually adjacent contributes little unless
the concept changes the specification of an object, mechanism, evidence, comparison,
normative remainder, or research decision. The same discipline applies to formal
borrowing. A mathematical structure shared across fields creates an interface only
when its preserved relations and analytical role can be stated.
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23.1.3 Boundary Formation

Disciplinary boundaries are historically generated through recurring divisions of
labor, institutional authority, methods, concepts, data infrastructures, professional
training, and normative responsibility. Their historical formation does not make
them dispensable. A boundary can protect distinctions that would otherwise be lost,
including the difference between economic control and legal ownership, economic
dependence and political subordination, educational capability and labor-market
productivity, or ecological value and monetized environmental benefit.
Definition 23.7 (Relational disciplinary boundary). A relational disciplinary bound-
ary is a historically maintained distinction among domains that allocates principal
questions, conceptual responsibilities, evidential standards, and interpretive author-
ity while permitting specified forms of exchange and revision across the boundary.

The definition treats boundaries as maintained relations rather than imperme-
able walls. Their strength can vary across problems. Some interfaces are routine:
economic history, political economy, law and economics, ecological economics, and
economics of education already institutionalize cross-domain exchange in different
forms. Other interfaces may remain provisional because the relevant concepts or
standards of evidence have not stabilized.

A relational boundary also has an incidence structure. Boundarymaintenance can
distribute authority unevenly. One discipline may define the shared object, supply
the acceptedmeasurement architecture, or control publication venues while another
contributes context treated as supplementary. Such arrangements can be epistemi-
cally productive in some settings and reductive in others. The relevant question is
whether the boundary allocation preserves materially necessary distinctions and al-
lows correction to travel in both directions.
Proposition 23.8 (Boundary permeability condition). A disciplinary boundary is pro-
ductively permeable when cross-domain exchange can alter questions, concepts, evi-
dence, or conclusions on both sides while each domain retains responsibility for claims
whose validity depends on its own specialized objects or standards.

Permeability therefore differs from boundary erasure. A field can remain open to
correction precisely because it can identify which correction comes from outside its
present competence. The capacity to defer a question is part of disciplinary maturity
when the deferral is explicit and accompanied by a well-specified interface.

23.1.4 Interface Discipline

An interface connects domainswhile preserving enough separation for disagreement
to remain visible. The central risk is collapse: the receiving domain is redescribed
using the originating domain’s categories until apparent compatibility becomes
inevitable. GRE faces this risk whenever economic vocabulary such as allocation,
value, resource, capability, incentive, productivity, or return is extended into do-
mains whose constitutive objects differ.
Definition 23.9 (Disciplinary interface). A disciplinary interface is a documented rela-
tion between domains through which questions, concepts, methods, evidence, mod-
els, or corrections can pass while the originating and receiving domains preserve
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independently assessable standards for the claims that remain within their compe-
tence.

A useful interface specifies direction, purpose, preserved structure, loss, and re-
turn path. Direction matters because the same pair of domains can support different
interfaces. GRE may export an economic dependency profile to political theory as
evidence relevant to authority or domination, while political theory may return dis-
tinctions concerning legitimacy or recognition that reorganize the economic analysis.
Purpose matters because a translation adequate for empirical coding may be inade-
quate for normative evaluation. Preserved structure and loss prevent lexical identity
from substituting for conceptual analysis. The return pathmakes correction possible.
Proposition 23.10 (Interface non-collapse condition). A cross-domain interface re-
mains analytically valid only while the receiving domain can reject, revise, or partially
accept the imported structure without being required to restate its own objects in the
originating domain’s vocabulary.

This proposition gives practical content to reciprocity. If ecological inquiry can en-
ter a GRE project only after ecological values aremonetized, the interface has already
privileged an economic representation. If legal inquiry can contribute only through
variables derived from economic incentives, juridical status and normativity may
disappear. If education is represented solely through future earnings, learning and
educational participation become visible only through one downstream economic
manifestation. Interface discipline requires the possibility that such reductions are
rejected as inadequate to the target-domain question.

23.1.5 Shared Concepts

Shared concepts create both opportunity and danger. Terms such as relation, sub-
ject, institution, power, value, justice, constraint, generation, reproduction, partici-
pation, recognition, and history occur across several domains. Their recurrence can
support comparison, but lexical recurrence supplies weak evidence of conceptual
equivalence.
Definition 23.11 (Shared-concept comparison profile). A shared-concept comparison
profile records, for each participating domain, a concept’s object of application, iden-
tity conditions, inferential role, evidential access, normative load, temporal structure,
scale, and relationships to neighboring concepts, together with any preserved corre-
spondences and unresolved differences.

Consider power. GRE studies economically relevant power through typed asym-
metries, dependencies, control over conversion and circulation, constrained alter-
natives, and changes in future possibility. Political theory can require distinctions
among authority, domination, legitimacy, collective action, and public justification
that are not entailed by the economic diagnosis. Law may operationalize power
through rights, duties, jurisdiction, enforceability, and standing. Social theory may
treat power through field positions, reproduction, symbolic structures, or identity
formation. The concepts intersect without becoming interchangeable.

The same discipline applies to value. GRE’s heterogeneous value architecture per-
mits several value forms and conversion regimes, yet aesthetic, moral, ecological,
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juridical, and educational values may contain evaluative standards that economics
cannot establish internally. A shared-concept comparison can reveal structural simi-
larities, translation possibilities, and recurring tensions while preserving the domain
in which a particular evaluative warrant must be defended.
Proposition 23.12 (Lexical non-equivalence condition). Shared terminology across
domains warrants conceptual comparison, not presumed equivalence. Equivalence
claims require explicit correspondence among the concept’s relevant objects, inferential
roles, and boundary conditions for the task at hand.

This condition also protects productive disagreement. A cross-domain project
gains information when two fields use the same term differently and can state why.
The mismatch may indicate different empirical objects, different levels of abstrac-
tion, different normative responsibilities, or a historical transformation that a shared
vocabulary conceals.

23.1.6 Domain-Specific Concepts

Cross-domain work also depends on concepts whose domain specificity should be
protected. Some concepts are constituted through legal rules, political institutions,
educational practices, ecological processes, historical methods, aesthetic judgment,
or social meanings in ways that resist immediate economic translation. Their resis-
tance can identify the point at which an economic account becomes incomplete.
Definition 23.13 (Domain-specific conceptual remainder). A domain-specific concep-
tual remainder is a feature of a concept, object, or relation that ismaterial to the receiv-
ing domain’s inquiry and is not preserved adequately by the proposed cross-domain
mapping.

Remainders can be normative, institutional, semantic, temporal, ontological, evi-
dential, or practical. Legal personhood, for example, cannot be inferred from eco-
nomic agency alone because juridical recognition has constitutive rules and conse-
quences. Ecological regeneration cannot automatically be restated as economic re-
turn because ecological processes may have identity conditions and temporalities in-
dependent of human valuation. Aesthetic judgment can condition salience, orienta-
tion, and value formation without becoming reducible to preference revelation. Edu-
cational capability can affect economic possibility while remaining partly constituted
through pedagogical relations and learning processes.
Proposition 23.14 (Remainder preservation condition). A cross-domain analysis
should preserve domain-specific conceptual remainders whenever their removal would
change the receiving domain’s object, evidential standard, normative responsibility, or
practical conclusion.

Remainder preservation does not prohibit abstraction. Comparative research of-
ten requires selecting a limited set of features. The discipline lies in stating what
has been abstracted away and whether the omitted material can alter the inference.
This creates a principled boundary between useful simplification and reduction that
invalidates the target-domain question.
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23.1.7 Translation

Translation is the principal constructive operation at a disciplinary interface. It con-
nects concepts or structures sufficiently for a specified research task while allowing
the mapping to remain partial, directional, and revisable. Chapter 21 used transla-
tion to compare economic theories; Chapter 22 extended the operation to research
programmes and neighboring domains. Chapter 23 requires a more explicitly disci-
plinary account because the receiving domain may have different standards of evi-
dence and different responsibilities for what follows from a translated claim.
Definition 23.15 (Cross-domain translation). A cross-domain translation is a task-
indexed mapping from an originating domain’s object, concept, relation, model, evi-
dence, or question into a receiving domain that specifies the structure intended to be
preserved, the inferential purpose of themapping, the transformationperformed, the
losses introduced, and the conditions under which the mapping remains adequate.

Translation can occur at several levels. A conceptual translation may connect eco-
nomic capabilitywith an educational account of capabilitywhile preserving different
constitutive mechanisms. A functional translation can compare institutions by the
role they play without claiming identical internal structure. A structural translation
may preserve a pattern of dependency or feedback across different domain objects.
A formal translation can reuse a mathematical representation under new interpreta-
tions. Historical translation may connect categories across periods while recording
semantic and institutional change. Each mode preserves different information.
Proposition 23.16 (Task-relative translation adequacy). A cross-domain translation
is adequate only relative to a stated research task. A mapping sufficient for descrip-
tive comparison does not thereby become sufficient for causal explanation, normative
judgment, legal classification, institutional design, or ontological generalization.

This task relativity prevents a successful local mapping from accumulating un-
earned scope. A common network representation may support comparison of rela-
tional position without showing that the relevant ties have the same social or legal
meaning. A shared dynamical model may represent feedback while leaving domain-
specific causal interpretation unresolved. A common concept of generative capacity
may organize questions across economics and education while requiring different
manifestations and validation strategies.

Translation also has governance. Researchers decidewhich concepts travel, which
differences receive attention, which language becomes the default, and which fail-
ures are recorded. Those decisions affect the visibility of domain-specific knowledge.
A mature interface therefore documents who performs the translation, what disci-
plinary competencies are represented, and how affected or knowledgeable partici-
pants can contest the mapping when appropriate.

23.1.8 Non-Translation

A disciplined interface must permit a mapping to fail. Non-translation occurs when
the structures required for a research task cannot be preserved with sufficient war-
rant, when the receiving domain’s constitutive distinctions would be erased, when
evidential regimes cannot be aligned responsibly, or when the proposed transfer cre-
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ates more confusion than explanatory gain. Such outcomes delimit the present pro-
gramme and provide evidence for later cross-domain comparison.
Definition 23.17 (Cross-domain non-translation record). A cross-domain non-
translation record documents a proposed mapping, its intended purpose, the point at
which preservation failed or became inadmissible, the domain-specific distinction re-
sponsible for the failure, alternative mappings considered, the present consequence
for the originating and receiving claims, and conditions under which future re-entry
may become warranted.

Non-translation has several possible meanings. The concepts may be genuinely
non-equivalent. The empirical manifestations available in one domain may have no
defensible counterpart in the other. A normative category may resist translation into
descriptive economic language. A historical category may be too period-specific for
synchronic comparison. A formal correspondence may preserve topology while los-
ing institutional meaning. A proposed interface may also fail provisionally because
the required evidence or domain expertise is unavailable.
Proposition 23.18 (Non-translation informativeness). A well-documented failure of
cross-domain translation is a substantive research result when it identifies a material
boundary condition, domain-specific remainder, evidential incompatibility, or limitation
on a proposed generalization.

The proposition gives non-translation a constructive role in future GRT-oriented
inquiry. Candidate general structures becomemore credible when they survive com-
parison with domains capable of rejecting them. Conversely, recurrent failures can
show that a concept previously treated as general is specific to economic institutions,
particular histories, or one evidential regime. A general theory, if later developed,
should therefore be shaped as much by preserved non-equivalences as by recurrent
correspondences.

The section’s boundary architecture can be summarized through a final interface
profile.
Definition 23.19 (GRE disciplinary-boundary profile). A GRE disciplinary-boundary
profile combines the GRE principal problem-space, the neighboring domain’s inde-
pendently stated problem-space, shared and domain-specific concepts, permitted
translations, recorded non-translations, reciprocal correction paths, and explicit
criteria for revising the present boundary.
Proposition 23.20 (Relational disciplinary containment). GRE remains disciplinarily
contained when cross-domain inquiry preserves identifiable economic questions and
warrants, records domain-specific remainders, allows neighboring domains to correct
the economic account, and treats boundary revision as an evidentially and conceptually
accountable outcome rather than as automatic expansion of GRE.

Relational disciplinary containment supplies the opening architecture for Chap-
ter 23. It permits disciplinary boundaries to be porous, historically revisable, andmu-
tually corrective while retaining the distinctions required for substantive disagree-
ment. The next section develops the containment principle more explicitly by spec-
ifying legitimate borrowing, limits of borrowing, domain accountability, interface
accountability, and the conditions under which a disciplinary boundary should be
revised.
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23.2 The Disciplinary Containment Principle

Section 23.1 established the boundary grammar through which GRE can remain
economically identifiable while maintaining explicit interfaces with neighboring
domains. The present section develops the governing principle of that architecture.
Its objective is to specify how a domain can borrow concepts, methods, evidence, and
questions without extending its authority beyond the warrants it can defend, while
remaining sufficiently open to correction that disciplinary identity does not become
disciplinary closure. The discussion proceeds through principal questions, legiti-
mate borrowing, limits of borrowing, conceptual imperialism, disciplinary closure,
domain accountability, interface accountability, and boundary revision. The method
is reflexive and procedural: containment is treated neither as institutional isolation
nor as a fixed map of academic jurisdictions, but as an answerability condition on
the claims a domain makes and the responsibilities it accepts.
Definition 23.21 (Disciplinary containment principle). The disciplinary containment
principle requires a domain to keep its principal questions, claim types, evidential
warrants, normative responsibilities, and limits of competence identifiable when it
imports material from or exports material to neighboring domains. Cross-domain
borrowing may enlarge the resources available to inquiry, while authority over the
resulting claim remains indexed to the domain-specific warrants required for that
claim.

Definition 23.21 gives containment a positive function. It protects the relation be-
tween a question and the kinds of reasons that can answer it. An economic analysis
can incorporate legal status, historical sequence, ecological constraint, educational
practice, political authority, or aesthetic judgment when those elements materially
condition an economic process. Their inclusion does not grant economics indepen-
dent authority to determine juridical validity, reconstruct historical meaning, estab-
lish ecological ontology, evaluate pedagogy, justify political legitimacy, or settle aes-
thetic normativity. The relevant neighboring domain remains capable of correcting
the imported description.
Proposition 23.22 (Containment-through-answerability condition). Disciplinary con-
tainment is preserved when each substantive claim can be traced to the principal ques-
tion it answers, the domain-specificwarrant required for that answer, and the interfaces
through which external concepts or evidence entered the analysis.

Table 23.2 summarizes the principal operations through which containment can
remain compatible with cross-domain inquiry.

23.2.1 Principal Questions

Containment begins with the question rather than with the institutional affiliation
of the researcher. One empirical configuration can support several legitimate in-
quiries because different domains ask different questions about it. A platform labor
arrangement, for example, can be investigated economically through allocation, ca-
pability, dependency, conversion, capture, and return; legally through employment
status, contractual obligation, rights, remedies, and jurisdiction; politically through
authority, collective voice, and public justification; historically through institutional
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Table 23.2: Principal operations of disciplinary containment in GRE

Containment oper-
ation

Primary question Required discipline

Principal-question
specification

What is the inquiry principally ask-
ing?

Identify the problem-space and the domain whose
warrant is required for the answer

Legitimate borrow-
ing

What external concept, method, or
evidence is being used?

Preserve provenance, interpretation, validation condi-
tions, and domain-specific remainder

Borrowing limits Which inferences do not travel
with the borrowed resource?

State semantic, evidential, normative, temporal, and
institutional limits

Conceptual non-
domination

Does one domain’s vocabulary pre-
determine the receiving domain’s
object?

Permit the receiving domain to reject or redescribe the
imported structure

Disciplinary open-
ness

What can external inquiry reveal
about local blind spots?

Maintain routes for correction, counterexample, and
problem reclassification

Domain accountabil-
ity

Which claims remain the responsi-
bility of GRE?

Match economic claims to economic evidence and
identify claims requiring external warrant

Interface account-
ability

Who owns each cross-domain in-
ferential step?

Record direction, translation loss, disagreements, and
return paths

Boundary revision What evidence warrants moving
or differentiating the boundary?

Version the change and preserve consequences for
earlier claims

lineage and category change; and educationally through skill formation and access to
learning. The configuration is shared while the principal questions remain distinct.
Definition 23.23 (Principal-question record). A principal-question record states the
phenomenon under investigation, the principal question being asked, the domain
whose concepts and warrants are expected to answer that question, secondary ques-
tions generated for neighboring domains, and the conditions under which the princi-
pal classification should be reconsidered.

This record reduces a recurrent source of disciplinary confusion. Researchers can
begin from an economic concern and discover that the decisive unresolved issue is
juridical, political, historical, educational, ecological, or ethical. The appropriate re-
sponse is not to force the unresolved issue back into economic vocabulary. The re-
search architecture should instead record a question handoffwhile retaining the eco-
nomic consequences that motivated the inquiry.
Definition 23.24 (Question-handoff threshold). A question-handoff threshold is
reached when answering a material subquestion requires constitutive concepts,
evidential standards, normative warrants, or professional competencies that GRE
does not presently supply with adequate justification.

The threshold does not require discontinuing the economic inquiry. It specifies
where a cross-domain interface becomes necessary. An analysis of housing afford-
ability can remain economic while requiring legal inquiry into tenancy rights or po-
litical inquiry into legitimate authority over land-use decisions. The outputs of those
inquiries can subsequently alter the economic model. Containment therefore orga-
nizes a division of epistemic responsibility within an integrated problem rather than
dividing the world into isolated objects.
Proposition 23.25 (Principal-question priority). When several domains can describe
the same empirical configuration, disciplinary responsibility should be assigned by
the principal question and its required warrant rather than by the mere presence of a
domain-associated object or vocabulary.

This proposition prevents a legal institution from becoming exclusively a legal ob-
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ject, a monetary relation from becoming exclusively an economic object, or a histori-
cal event frombecoming exclusively a historical object. Disciplinary identity attaches
to the inquiry being conducted and the warrant claimed for its answer. The same ob-
ject can therefore support multiple domain-specific analyses without implying that
the domains are interchangeable.

23.2.2 Legitimate Borrowing

Cross-domain borrowing is indispensable to a relational economic programme be-
cause economic processes are constituted partly through institutions, meanings, his-
tories, ecologies, legal categories, political arrangements, educational capacities, tech-
nologies, and social relations. Borrowing becomes legitimate when the external re-
source is used under conditions that preserve the reasons for which it waswarranted
in its originating domain and expose the transformation involved in bringing it into
GRE.
Definition 23.26 (Cross-domain borrowing record). A cross-domain borrowing
record identifies the borrowed concept, method, evidence, distinction, model, or
research practice; its originating domain; its original analytical role and warrant;
the economic task for which it is being borrowed; any reinterpretation performed;
the structures preserved; the structures omitted; and the validation required in the
GRE setting.

Borrowing can take several forms. GRE may borrow a historical periodization to
reconstruct the emergence of an economic institution, a legal category to identify rec-
ognized forms of ownership, an ecologicalmeasure to represent amaterial constraint,
an educational distinction to study capability formation, or a political-theoretical con-
cept to formulate a question about authority that economics alone cannot resolve.
It can also borrow methods, such as archival reconstruction, ethnography, network
analysis, comparative institutional interpretation, or formal representations. Each
form of borrowing carries a different transfer burden.
Proposition 23.27 (Borrowed-warrant preservation condition). Aborrowed resource
is methodologically admissible in GRE when its economic use preserves the features
material to its originalwarrant or explicitly revalidates the transformed resource under
the new task.

The condition allows adaptation. A method developed elsewhere need not remain
unchanged when used economically. Its transformation should, however, be visible.
A legal classification used as an empirical variable retains a different status from an
economic proxy inferred from behavior. An ecological indicator produced through
a specific measurement regime should not silently become a general measure of eco-
nomic value. A historical category developed for one period may require reconstruc-
tion before being compared with another.
Definition 23.28 (Borrowing depth). Borrowing depth describes how deeply an im-
ported resource enters the receiving analysis: as contextual information, measure-
ment input, explanatory mechanism, constitutive category, normative premise, or
structural component of the model.

The deeper the borrowing, the stronger the requirement for domain competence
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and interface documentation. Contextual information may require accurate attribu-
tion and scope control. A constitutive legal category or normative premise can re-
organize the entire economic analysis and therefore demands stronger engagement
with the domain that supplies it. Borrowing depth provides a practical way to scale
the burden of interdisciplinary justification.

23.2.3 Limits of Borrowing

Borrowed resources can retain usefulness while carrying limits on the inferences
that travel with them. These limits arise when a concept depends on institutions ab-
sent in the receiving case, when a measure changes meaning across populations or
periods, when a method assumes a form of evidence unavailable in GRE, or when a
normative conclusion requires justificatory premises that an economic analysis can-
not establish.
Definition 23.29 (Borrowing-limit profile). A borrowing-limit profile records the se-
mantic, evidential, institutional, temporal, normative, and practical limits that con-
strain the use of an imported resource in GRE, together with the claims that remain
permissible and those that require additional domain-specific warrant.

A borrowing-limit profile is especially important when an imported term becomes
familiar. Familiarity can conceal changes in meaning. Capability, recognition, re-
silience, agency, legitimacy, care, sustainability, personhood, and participation can
all appear in economic research while retaining domain-specific structures that are
not captured by an economic operationalization. The purpose of the profile is not to
prohibit use. It prevents a useful partial representation from acquiring the status of
a complete account through repetition.
Proposition 23.30 (Inference non-transfer condition). The successful transfer of a
concept, measure, method, or formal representation does not by itself transfer the orig-
inating domain’s full set of conclusions. Each downstream inference requires its own
warrant in the receiving task.

This is particularly important for formal and quantitative borrowing. The same
network statistic can describe structurally similar positions while the social mean-
ing of the ties differs. A dynamical representation can preserve feedback structure
while leaving causal interpretation open. A legal category can predict economic be-
havior without its normative validity becoming an economic conclusion. A historical
analogy can organize comparison without establishing recurrence of the underlying
mechanism.
Definition 23.31 (Borrowing saturation point). A borrowing saturation point is
reached when further importation from a neighboring domain changes the prin-
cipal question, required warrant, or explanatory responsibility enough that the
inquiry should be reclassified, jointly governed, or handed off rather than treated as
an expanded GRE analysis.

The saturation point guards against indefinite disciplinary expansion. An eco-
nomic project can deepen until its decisive claims are legal, political, educational,
ecological, or otherwise external to economics. At that stage, continued labeling
as GRE can obscure where the intellectual responsibility actually lies. Joint work
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can remain strongly connected to GRE while assigning the relevant claims to the
appropriate domain.

23.2.4 Avoiding Conceptual Imperialism

A cross-domain programme also requires protection against conceptual imperialism:
the tendency for one domain’s vocabulary to become the default language through
which neighboring objects are permitted to appear. In an economic context, this can
occur when legal status is redescribed only as incentive structure, education only
as human-capital formation, ecology only as externality or resource stock, political
authority only as strategic control, care only as labor input, or aesthetic judgment
only as preference. Each translation can illuminate one relation while suppressing
others that are constitutive to the receiving domain.
Definition 23.32 (Conceptual dominance test). A conceptual dominance test asks
whether the receiving domain can formulate its object, disagreement, and correction
in its own terms; whether those terms can alter the imported analysis; and whether
a failed mapping remains admissible as an outcome rather than being reformulated
until compatibility is achieved.

The test shifts attention from vocabulary sharing to authority over description.
Cross-domain collaboration is structurally asymmetric when one domain supplies
the default ontology, variables, success criteria, and interpretation while the other
contributes only contextual detail. Such asymmetry can sometimes be warranted for
a narrowly defined task, but it should be identified rather than treated as neutral
interdisciplinarity.
Proposition 23.33 (Non-domination condition for disciplinary interfaces). A disci-
plinary interface satisfies aminimal non-domination conditionwhen each participating
domain can preserve material distinctions, reject inadequate translations, and return
corrections that can change the originating analysis.

The proposition gives practical meaning to reciprocity. An ecology interface is
stronger when ecological inquiry can reject monetization as insufficient for a partic-
ular claim. A law interface is stronger when juridical status can alter the economic
identification of an actor, asset, or obligation. An education interface is stronger
when pedagogical and developmental evidence can revise an economic capability
model. Cross-domain inquiry becomesmore informativewhen the possibility of such
correction is designed into the interface.
Definition 23.34 (Default-vocabulary asymmetry). A default-vocabulary asymmetry
exists when one domain’s categories are treated as the unmarked description of the
shared object while another domain’s categories appear only as optional qualifica-
tions, annotations, or downstream consequences.

Default-vocabulary asymmetry is not inherently illegitimate. Every inquiry needs
a working language. It becomes methodologically significant when the default de-
termines which objects are observable, which questions count as primary, or which
disagreements can be expressed. Recording the asymmetry makes it possible to test
whether the research conclusion depends on that linguistic architecture.
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23.2.5 Avoiding Disciplinary Closure

Containment can fail in the opposite direction when boundary protection becomes
disciplinary closure. A field that refuses external correction can preserve terminolog-
ical purity while losing contact with constitutive conditions of its own objects. GRE
is especially exposed to this risk because economic relations are historically and in-
stitutionally embedded. Changes in law, governance, education, ecology, technology,
culture, or social organization can alterwhat counts as an economic subject, resource,
capability, institution, or feasible action.
Definition 23.35 (Disciplinary-closure signal). A disciplinary-closure signal is ev-
idence that a domain systematically excludes external concepts or findings that
materially affect its principal questions, lacks a procedure for question handoff,
or protects a claim from revision by classifying adverse evidence as outside the
discipline without independent justification.

Closure can be methodological as well as conceptual. A discipline can recognize
the relevance of another domainwhile admitting only evidence that has already been
converted into its preferred method. Historical evidence can be accepted only after
quantification; qualitative evidence only after coding into predetermined categories;
legal analysis only when reduced to observable incentives; normative argument only
when translated into preferences. Such practices can be useful within a particular de-
sign, but they become closure signalswhen alternative forms ofwarrant are excluded
by default despite their relevance to the principal question.
Proposition 23.36 (Openness-with-containment condition). A contained discipline
remains open when it maintains explicit procedures for receiving external correction,
reclassifying questions, revising local concepts, and acknowledging constitutive condi-
tions that it cannot establish internally.

Openness therefore does not require unrestricted borrowing. The more disci-
plined form of openness is selective and answerable: the field can explain why
an external contribution is relevant, what role it plays, how it is validated, and
what changes if the neighboring domain rejects the proposed use. This form of
openness protects the research programme from both conceptual expansion and
self-insulation.
Definition 23.37 (External-correction path). An external-correction path specifies
how a finding or objection from a neighboring domain can enter GRE, which claims it
canmodify, who evaluates the correction, what additional evidencemay be required,
and how the resulting change is recorded.

External-correction paths make interdisciplinary learning cumulative. Without
them, cross-domain engagement can remain rhetorical: neighboring disciplines are
cited or consulted while the economic architecture remains immune to revision. A
versioned correction path creates an observable relation between interface activity
and conceptual change.

23.2.6 Domain Accountability

Domain accountability concerns the claims for which GRE itself accepts responsibil-
ity. The broad scope of the book makes this requirement important. GRE can study
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the economic effects of legal recognition, political authority, educational inequality,
ecological constraints, social norms, and AI-mediated capabilities. It should distin-
guish those economic claims from claims about the validity, legitimacy, pedagogical
adequacy, ecological meaning, social identity, or ethical permissibility of the external
structures involved.
Definition 23.38 (Domain-accountability ledger). A domain-accountability ledger
records each material claim in a cross-domain inquiry, the principal domain respon-
sible for warranting it, supporting evidence or argument, imported dependencies,
unresolved external questions, and the consequences of later correction for the GRE
analysis.

The ledger can expose mixed claims that otherwise appear seamless. Consider the
proposition that a regulatory change increased generative opportunity. The legal fact
that a rule changed, the economic evidence concerning capabilities or options, the
historical interpretation of the change, and the normative evaluation of the resulting
distribution may require different warrants. A single sentence can therefore contain
several disciplinary responsibilities. Making them explicit improves both rigor and
collaboration.
Proposition 23.39 (Claim-to-domainmatching condition). A cross-domain GRE claim
is adequately contained when the domain responsible for each material inferential step
can be identified and the claim’s strength does not exceed the strongest warrant avail-
able across those steps.

This condition introduces aweakest-link disciplinewithout requiring every project
to become fully interdisciplinary. A study canbracket a neighboring-domain question
when the bracket is explicit and immaterial to the present conclusion. When the
bracketed issue is constitutive to the conclusion, the required warrant becomes part
of the research burden.
Definition 23.40 (Domain-responsibility remainder). A domain-responsibility re-
mainder is a material component of a research claim whose justification lies outside
GRE and remains unresolved, contested, or only provisionally imported within the
present analysis.

Responsibility remainders should remain visible in conclusions. They do not auto-
matically invalidate a result. They specify the condition under which the result may
later need reinterpretation. This practice is especially valuable in policy-facing work,
where economic findings can otherwise acquire legal or normative implications that
were never independently warranted.

23.2.7 Interface Accountability

Domain accountability concerns who warrants a claim. Interface accountability con-
cerns the quality of the relation through which claims, concepts, evidence, and cor-
rections move between domains. A well-defined interface should make the transfer
inspectable by participants from both sides and should preserve the possibility of
disagreement about the mapping itself.
Definition 23.41 (Interface-accountability record). An interface-accountability
record identifies the participating domains, direction of transfer, task, borrowed
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or exported object, translation procedure, preserved structures, losses, domain-
specific remainders, validation responsibilities, disagreements, decision authority,
return path, and revision history of the interface.

The record adds governance to translation. Cross-domain work often fails through
unrecorded decisions about terminology, variable construction, aggregation, author-
ship, evidential priority, or whose expertise settles a dispute. These are not merely
interpersonalmatters. They can affect the resulting object of knowledge. Interface ac-
countability therefore includes the architecture through which disagreement is han-
dled.
Proposition 23.42 (Two-sided contestability condition). A cross-domain interface is
strongly accountablewhen both originating and receiving domains can contest themap-
ping, require clarification of losses, and trigger revision of claims that depend on the
interface.

Two-sided contestability does not imply symmetrical expertise or equal authority
over every issue. The relevant symmetry is procedural: each domain can challenge
claims that depend on its own objects or warrants. In a legal-economic project, legal
researchers need not determine an econometric specification merely because law is
relevant, and economists need not determine the validity of a juridical classification
merely because it has economic consequences. The interface allocates authority by
claim type.
Definition23.43 (Interface burdenof proof). The interface burden of proof is the justi-
ficatory burden carried by the party proposing that a concept, method, evidence type,
or formal structure travels across a disciplinary boundary with sufficient preserva-
tion for the stated task.

This burden matters because translation often benefits the originating framework
by extending its reach. Requiring the receiving domain to prove non-equivalence
can privilege the proposed mapping. A more balanced procedure asks the proposer
to state what is preserved, why themapping is useful, andwhat evidencewould show
that the transfer is inadequate. The receiving domain can then contest a documented
claim rather than an implicit assumption.

23.2.8 Revisable Boundaries

Disciplinary containment remains compatible with historical change only if bound-
aries can be revised. New objects, methods, institutions, technologies, and cross-
domain findings can alter the distribution of questions and competencies. GRE it-
self is evidence that disciplinary programmes evolve: its relational, historical, formal,
and normative interfaces differ fromnarrower conceptions of economic analysis. Re-
vision therefore belongs inside the containment principle rather than appearing as
an exception to it.
Definition 23.44 (Boundary-revision record). A boundary-revision record documents
the previous disciplinary allocation, the anomaly or accumulated evidence motivat-
ing revision, the proposed new allocation, concepts and responsibilities affected,
gains and losses produced by the change, consequences for earlier claims, dissenting
interpretations, and conditions for later reassessment.
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Boundary revision can take several forms. Expansion brings a question into GRE
because economic inquiry has developed sufficient concepts and warrant to answer
it responsibly. Contraction transfers a question outward after evidence shows that its
decisive structure lies elsewhere. Differentiation divides a previously unified ques-
tion into components with distinct disciplinary responsibilities. Joint governance
treats a problem as persistently cross-domain because no single field can answer the
principal question without constitutive contributions from another.
Proposition 23.45 (Boundary-revision warrant). A disciplinary boundary should be
revised when the proposed change improves answerability to the relevant questions,
preserves material domain-specific distinctions, and produces a clearer allocation of
evidential or normative responsibility than the existing boundary.

This proposition keeps revision from becoming automatic expansion. The discov-
ery that GRE can model a neighboring phenomenon does not itself make that phe-
nomenon an economic object. Conversely, evidence that economic conditions con-
stitute part of a legal, educational, ecological, political, or aesthetic process does not
require GRE to withdraw from studying those conditions. Revision concerns the al-
location of explanatory and justificatory responsibility rather than possession of the
object.
Definition 23.46 (Containment revision cycle). A containment revision cycle con-
sists of principal-question specification, domain allocation, cross-domain borrowing
where necessary, interface testing, external correction, identification of unresolved
responsibility remainders, and versioned revision of the boundary when warranted.
Proposition 23.47 (Revisable containment). Disciplinary containment is sustainable
when it constrains present claims while preserving procedures through which later ev-
idence, concepts, and cross-domain disagreements can alter the boundary itself.

The disciplinary containment principle therefore provides a middle architecture
between conceptual expansion and disciplinary closure. GRE can remain economi-
cally identifiable because its principal questions and warrants are explicit; it can re-
main relationally open because borrowed concepts retain provenance, neighboring
domains can reject inadequate mappings, and boundary revision has a documented
path. The next section examines the translation problemat greater resolution by com-
paring relational, generative, ontological, epistemic, methodological, and normative
compatibility across GR domains and by specifying the losses and domain-specific
remainders that can persist even when translation is productive.

23.3 Translation across GR Domains

Sections 23.1 and 23.2 established a disciplinary boundary grammar and a contain-
ment principle for cross-domain inquiry. The present section examines the transla-
tion operation itself. Its objective is to specify when concepts, distinctions, models,
evidence, and research practices can travel between GRE and neighboring Genera-
tive Relational domains without converting resemblance into identity or borrowing
into disciplinary absorption. The discussion proceeds through shared relational and
generative vocabularies, ontological, epistemic, methodological, and normative com-
patibility, translation loss, and domain-specific remainders. The method is compara-
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Table 23.3: Principal compatibility dimensions in translation across GR domains

Compatibility
dimension

Primary translation question Required restraint

Relational vocabu-
lary

Do terms such as relation, position,
dependence, field, or institution re-
tain comparable analytical roles?

Compare semantic and inferential use rather than as-
suming identity from shared terminology

Generative vocabu-
lary

Do generation, capacity, emer-
gence, reproduction, return, or
transformation refer to compara-
ble processes and horizons?

Preserve process, temporal, and source–outcome struc-
ture

Ontological compat-
ibility

Can the domains use compatible
analytical objects without making
contradictory ontological commit-
ments?

Distinguish representational compatibility from onto-
logical identity

Epistemic compati-
bility

Can evidence and warrants travel
with the claim being translated?

Preserve provenance, observability, uncertainty, and
domain-specific standards of support

Methodological
compatibility

Can a method address the re-
ceiving domain’s object without
silently changing it?

Revalidate units, boundaries, categories, and inference
rules in the receiving domain

Normative compati-
bility

Can evaluative concepts cross do-
mainswithout transferring norma-
tive authority by default?

Keep reasons, standing, affected subjects, and justifica-
tory responsibility explicit

Translation loss What semantic, inferential, tem-
poral, institutional, or evidential
structure is omitted or trans-
formed?

Record loss before treating the mapping as adequate

Domain-specific re-
mainder

Which material structures resist
transfer for the stated task?

Preserve the remainder as part of the result rather than
forcing completion

tive and task-relative: translation is evaluated against the specific research function
it is meant to serve, and compatibility is treated as a property of a proposed interface
under stated conditions rather than as a global property of two domains.
Definition 23.48 (Cross-domain translation specification). A cross-domain transla-
tion specification identifies an originating domain, a receiving domain, the source ob-
ject or claim, the target research task, the concepts or structures proposed for transfer,
the meanings and inferential roles expected to be preserved, the compatibility condi-
tions required for the task, anticipated losses, domain-specific remainders, validation
responsibilities, and stopping conditions for the translation.

Definition 23.48 treats translation as a research design object rather than a lexical
operation. A term can have the same surface form in several GR domains while play-
ing different explanatory, evidential, normative, or institutional roles. Conversely,
different words can perform structurally comparable work. The adequacy of a trans-
lation therefore depends on what the translation is being asked to preserve.
Proposition 23.49 (Task-indexed translation condition). A cross-domain translation
is adequately specified only relative to a stated task, because a mapping that preserves
enough structure for descriptive comparison may remain inadequate for causal expla-
nation, formal modeling, institutional design, legal classification, normative judgment,
or ontological inference.

Table 23.3 summarizes the principal compatibility dimensions developed in this
section. The dimensions are analytically separable. Compatibility on one dimension
does not automatically establish compatibility on another.
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23.3.1 Shared Relational Vocabulary

Generative Relational domains are likely to share terms such as relation, position,
constraint, subject, institution, field, dependence, and configuration. Shared vocabu-
lary can lower the cost of comparison, but it also creates a particular risk: the same
word can conceal different units, directions of explanation, evidential requirements,
and normative consequences. A legal relation, an economic relation, an educational
relation, and a historical relation need not be interchangeable simply because each
is relational.
Definition 23.50 (Relational-vocabulary alignment profile). A relational-vocabulary
alignment profile records, for a term used in two ormore domains, its local definition,
analytical object, relata, directionality, temporal scope, scale, constitutive conditions,
observable manifestations, inferential role, and domain-specific remainder.

The profile prevents a common form of false equivalence. Consider institution. In
GRE, an institution may be analyzed through the economic relations it stabilizes, the
allocation and conversion rules it mediates, and the generative consequences it pro-
duces. In law, the relevant institutional object may depend on recognized authority,
jurisdiction, competence, validity, procedural form, or legal standing. In political the-
ory, institutional analysis may center legitimacy, authority, participation, or public
justification. The same empirical organization can participate in each analysis while
the relevant institutional relation differs.
Definition 23.51 (Relational translation unit). A relational translation unit is the
smallest relational structure that must remain identifiable for a proposed cross-
domain mapping to perform its stated task. It may include the relata, relation
type, direction, temporal condition, scale, institutional embedding, or dependence
structure required by the target inference.

The translation unit is task-dependent. If the purpose is to compare whether two
domains recognize asymmetric dependence, the unit may be relatively simple. If the
purpose is to transfer a claim about legally enforceable dependence into economic
analysis, the translation unit may also require the legal source of obligation, enforce-
ability, standing, remedies, and temporal validity. Translation becomesweakerwhen
the receiving domain retains only a generic statement that one position depends on
another.
Proposition 23.52 (Relational non-equivalence under shared vocabulary). Shared re-
lational terminology supports a presumption of comparability only at the level of the
specified translation unit; it does not by itself establish equivalence of the relation’s con-
stitution, evidence, causal role, or normative significance across domains.

This proposition allows relational language to function as an interface without be-
coming a hidden general ontology. Cross-domain research can ask whether several
domains distinguish dependence from interaction, position from attribute, or insti-
tution from isolated event. Yet the answer should be recorded at the level actually
supported. A recurrent distinction can become a candidate cross-domain structure
while domain-specific conditions remain visible.
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23.3.2 Shared Generative Vocabulary

A second family of shared terms concerns generation: generative capacity, emergence,
reproduction, transformation, return, maintenance, adaptation, and future possibility.
These terms can create an even stronger appearance of unity because they refer
to change through time. The relevant processes, however, may differ substantially
across domains. Economic generativity can concern later capability, value, relations,
knowledge, or options; educational generativity can involve learning, judgment, cu-
riosity, or participation; ecological generativity can involve regeneration of biophys-
ical conditions; historical generativity can concern how earlier configurations condi-
tion later events and categories.
Definition 23.53 (Generative-vocabulary transfer record). A generative-vocabulary
transfer record identifies the source process, generating configuration, generated ob-
ject or capacity, temporal horizon, mediating conditions, maintenance requirements,
possible failure modes, and the corresponding elements proposed in the receiving
domain.

The record is intended to prevent a weak use of generative as a synonym for pro-
ductive, beneficial, creative, ormerely causal. A process ismore strongly comparable
across domains when the source of generation, the downstream object, and the tem-
poral or relational pathway can be stated in each domain. Similar language without
such a pathway may still be heuristically useful, but it supplies a weaker basis for
translation.
Proposition 23.54 (Process-preservation condition). A translation of generative vo-
cabulary is strongerwhen it preserves the distinction among generating conditions, gen-
erative process, generated outcome, maintenance or reproduction, and the time horizon
over which the claimed generation is evaluated.

The condition matters because cross-domain translation can otherwise compress
distinct processes into a single positive label. A legal institution can enable economic
generativity without legal validity itself being reducible to economic generative per-
formance. An educational arrangement can expand later economic capabilitieswhile
its educational value also depends on learning, autonomy, judgment, or participation
that economics does not exhaust. Generative vocabulary can identify an interface
while still preserving multiple domain-specific criteria of success.
Definition 23.55 (Generative correspondence level). A generative correspondence
level records whether a cross-domain comparison concerns lexical resemblance, pro-
cess analogy, functional correspondence, mechanism correspondence, or a stronger
candidate structural invariance supported by domain-specific evidence.

This ordered distinction allows recurring structures to be studied without prema-
turely classifying them as invariants. A feedback loop observed in economic and eco-
logical settings may support functional comparison. A stronger claim that the same
formalmechanism is presentwould require a defensiblemapping among states, tran-
sitions, constraints, observables, and failure conditions. Cross-domain generalization
should therefore follow the evidence available at the relevant correspondence level.
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23.3.3 Ontological Compatibility

Ontological compatibility is especially sensitive because the present book operates
under ontological suspension. GRE uses relational, field, dynamical, spacetime, al-
gebraic, and other representations where they clarify economic analysis, while re-
fraining from treating those representations as direct descriptions of ultimate social
ontology. Cross-domain translation should preserve that restraint.
Definition 23.56 (Ontological compatibility profile). An ontological compatibility pro-
file records the analytical objects presupposed by each domain, the level at which
those objects are treated as real, constructed, recognized, represented, or suspended,
the dependencies among those commitments, and the strongest ontological claim re-
quired for the proposed translation.

Several kinds of compatibility are possible. Two domains may be representa-
tionally compatible when the same formal structure can be used without requiring
agreement about what ultimately exists. They may be object compatible when each
can identify sufficiently corresponding relational beings or configurations for a
given task. They may remain ontologically non-committal when neither translation
requires a stronger metaphysical claim. These forms should not be conflated with
ontological identity.
Proposition 23.57 (Compatibility without ontological identity). Cross-domain trans-
lation can be analytically adequatewhen the participating domains can coordinate their
objects and representations for the stated task even though their deeper ontological in-
terpretations remain different, suspended, or unresolved.

This proposition is particularly important for candidate GRT development. Recur-
rent use of relations, fields, trajectories, or 2-complex-like representations across sev-
eral domains can motivate comparison. It does not establish that the domains in-
stantiate one common ultimate ontology. The generalization burden rises when a
proposed cross-domain theory requires stronger ontological identification than the
domain-specific research programmes themselves require.
Definition 23.58 (Ontological escalation threshold). An ontological escalation thresh-
old is reached when a proposed translation can no longer perform its stated task
through representational or object-level correspondence and instead requires a
stronger claim that the participating domains instantiate the same underlying kind
of being, relation, process, or structure.

Crossing this threshold is not prohibited. It changes the epistemic status of the
inquiry. The resulting claim belongs to a stronger metaphysical or GRT-oriented pro-
gramme and should receive independent argument rather than inheriting warrant
from the success of a domain-specific model.

23.3.4 Epistemic Compatibility

Translation also depends on how a domain can know what it claims. GRE can use
prices, accounts, institutional records, surveys, interviews, archives, observational
data, experiments, formal models, and interpretive evidence. A neighboring domain
can rely on partly overlapping materials while assigning them different epistemic
roles. A legal text can be evidence of a recognized rule, an historical artifact, an
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economic constraint, a political settlement, and a social symbol, but the inferences
licensed by the text differ across those uses.
Definition 23.59 (Epistemic interface profile). An epistemic interface profile identi-
fies the claim being translated, the source evidence and its provenance, the source-
domain warrant, the receiving-domain manifestation or evidential bridge, uncer-
tainty, missingness, contestation, and the additional validation required before the
receiving domain can rely on the translated claim.

Epistemic compatibility is therefore stronger than shared access to data. A dataset
created for administrative eligibility may be highly relevant to economic allocation
while failing to capture informal access, hidden exclusion, or historical category
changes. An ethnographic observationmay reveal relational dependence that a legal
classification does not recognize. An archived institutional record can illuminate for-
mal rules while remaining silent about actual practice. Translation should preserve
these asymmetries in observability.
Proposition 23.60 (Warrant non-substitution). Evidence that warrants a claim in one
domain does not automatically warrant the translated claim in another domain when
the receiving inference depends on additional objects, manifestations, or standards of
validation.

This proposition prevents evidence from travelingmore strongly than the claim. A
legal determination that an actor possesses a right may be economically relevant, but
it does not establish effective capability to exercise that right. An economic measure
of control over a resource may identify practical influence while not establishing le-
gal title. Historical evidence that a category emerged at a particular time can revise
economic periodization without directly proving a causal economic mechanism.
Definition 23.61 (Epistemic revalidation requirement). An epistemic revalidation re-
quirement specifies which parts of a translated claimmust be newly observed, recon-
structed, interpreted, or tested because the receiving domain asks a different ques-
tion or requires a different evidential bridge.

Revalidation can be minimal when the receiving domain uses an externally estab-
lished fact only as a boundary condition. It becomesmore substantial when the exter-
nal claim is constitutive to the receiving domain’s explanation. The depth of epistemic
revalidation should therefore track the role played by the translated material.

23.3.5 Methodological Compatibility

Methods often travel more easily than concepts because archival inquiry, ethnogra-
phy, network analysis, surveys, experiments, comparative analysis, simulation, and
formal modeling are already used across disciplines. Yet methodological portability
can obscure a change in the object being measured or modeled. The same statistical
or formal procedure can answer different questions depending on unit construction,
boundary selection, variable meaning, temporal resolution, and inferential assump-
tions.
Definition 23.62 (Methodological transfer contract). A methodological transfer con-
tract records a method’s original research object, assumptions, unit of analysis,
boundary conditions, evidence requirements, inferential target, and known limita-



23.3. TRANSLATION ACROSS GR DOMAINS 25

tions, together with the corresponding elements in the receiving domain and the
modifications required for adequate use.

The contract distinguishes technique portability from methodological compatibil-
ity. Network analysis can be used in economics, political science, education, ecology,
history, or social theory, but the meaning of a node, tie, boundary, missing relation,
and centrality measure may differ substantially. A dynamical model can represent
economic variables and ecological states without implying that the modeled transi-
tions have the same causal interpretation. A qualitativemethod canpreserve situated
meaning in one domain while requiring additional institutional or legal interpreta-
tion in another.
Proposition 23.63 (Method portability condition). A method is portable across do-
mains to the extent that its assumptions and inferential operations remain adequate
after the receiving domain has re-specified the research object, units, boundaries, man-
ifestations, and claim type.

Methodological compatibility can therefore fail even when the computation runs
correctly. The failure can arise because the receiving object is not adequately rep-
resented, because the unit of analysis changes meaning, because dependence vio-
lates the original design, or because the method’s output cannot answer the domain-
specific question. Recording such failures is part of cross-domain methodological
learning.
Definition 23.64 (Methodological correspondence test). Amethodological correspon-
dence test compares the source and receiving research designs across object defini-
tion, sampling or case selection, temporal and spatial boundaries, measurement, de-
pendence structure, inferential target, validation, and revision conditions.

The test is deliberately pluralistic. It does not rank formal, quantitative, historical,
interpretive, qualitative, or computational methods on one scale. It asks whether
the chosen method can answer the receiving domain’s question with an identifiable
warrant and whether another method is needed to recover structures lost in transfer.

23.3.6 Normative Compatibility

Normative translation requires additional restraint because evaluative concepts of-
ten carry domain-specific sources of authority. GRE can investigate distribution, par-
ticipation, effective options, dependence, generative opportunity, conversion condi-
tions, circulation, return, and economic consequences of institutional arrangements.
Those findings can inform inquiry into justice, legitimacy, rights, educational goods,
ecological stewardship, or aesthetic value. They do not by themselves settle the nor-
mative standards governing those domains.
Definition 23.65 (Normative interface profile). A normative interface profile identi-
fies the evaluative concept being translated, affected subjects or positions, the source
of the relevant normative reasons, domain-specific standing and authority, empirical
premises, comparison rule, unresolved value conflicts, and the claims that remain
outside the competence of the originating domain.

Normative compatibility can be partial. Economic evidence that one institutional
design forecloses future options may be relevant to a political argument about partic-
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ipation, a legal argument about rights, an educational argument about agency, or an
ecological argument about intergenerational stewardship. The relevance of the evi-
dence does not imply that the normative concept has become economic. The receiv-
ing domain may assign different weight to the same consequence or regard another
consideration as prior.
Proposition 23.66 (Normative authority non-transfer). Cross-domain relevance of an
economic consequence does not transfer normative authority to GRE when the justi-
ficatory standard for the resulting judgment belongs partly or principally to another
domain.

The proposition also runs in the reverse direction. A legal entitlement, political
commitment, educational norm, or ecological value can constrain economic design
without automatically determining every economic allocation question. Normative
interfaces require explicit coordination among reasons rather than hierarchical ab-
sorption of one domain by another.
Definition 23.67 (Normative compatibility threshold). A normative compatibility
threshold is met for a specified cross-domain task when the participating domains
can identify the relevant subjects, stakes, reasons, and comparison rules sufficiently
to use one another’s findings without attributing justificatory authority beyond what
each domain can defend.

This threshold permits collaboration even when normative theories remain con-
tested. A study can compare how alternative legal rules distribute economic depen-
dencewhile leaving the ultimate legal or political justification open. A policy analysis
can identify economic consequences of ecological thresholds while recognizing that
the selection of protected ecological goods may require independent normative and
scientific inquiry.

23.3.7 Translation Loss

Cross-domain translation is rarely lossless. The relevant question is therefore not
whether loss exists, but whether the loss is identifiable and acceptable for the stated
task. Some losses are semantic: a term becomes broader or narrower. Others are
inferential: the receiving domain can no longer draw conclusions available in the
source domain. Temporal, scale, institutional, evidential, normative, and formal
losses can also occur.
Definition 23.68 (Translation-loss ledger). A translation-loss ledger records the struc-
tures omitted, transformed, aggregated, reclassified, or rendered unobservable dur-
ing cross-domain translation, together with the reason for each loss, its expected ef-
fect on inference, whether it is reversible, and the tasks for which the translated ob-
ject remains adequate.

The ledgermakes translation loss inspectable rather than treating it as an unavoid-
able but unspecified cost. A legal category translated into an economic indicator may
lose procedural history and doctrinal distinctions. A historical narrative translated
intomodel statesmay lose ambiguity and contestedmeaning. An economic capability
profile translated into a governance analysis may fail to capture legitimate authority
or public justification. A formal representation transported into another domainmay
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preserve topology while losing institutional semantics.
Proposition 23.69 (Loss-sensitive adequacy). A cross-domain translation remains ad-
equate for a task when the recorded losses do not remove structures required for the
target inference and when the receiving analysis does not silently rely on information
the translation no longer contains.

Loss-sensitive adequacy differs from completeness. A deliberately coarse transla-
tion can be useful when the research question is correspondingly coarse. Problems
arise when later stages of analysis forget the original limitation and begin treating
the translated object as if it retained the source domain’s full meaning.
Definition 23.70 (Cumulative translation-loss threshold). A cumulative translation-
loss threshold is reached when successive mappings, aggregations, reinterpretations,
or formalizations remove enough task-relevant structure that the resulting object can
no longer support the claim for which it is being used.

Cumulative loss is especially relevant in interdisciplinary pipelines. A historical
category can first be operationalized as a variable, then aggregated across regions,
then incorporated into a formal model, then exported into a policy comparison. Each
step can be defensible individually while the sequence as a whole may no longer pre-
serve the historical distinctions needed for the final claim. Translation provenance
should therefore remain end-to-end rather than being documented only at the most
recent interface.
Proposition 23.71 (Translation provenance continuity). When a cross-domain claim
depends on a sequence of translations, the final warrant should remain traceable
through the intermediate mappings and losses that connect the originating evidence to
the receiving inference.

This proposition links translation discipline to the research-infrastructure archi-
tecture of Chapter 22. Versioned concepts, data provenance, model lineages, and
disagreement records are not merely archival conveniences; they make cumulative
cross-domain inference auditable.

23.3.8 Domain-Specific Remainders

Some structures remainmaterial to a domain even after a useful translation has been
achieved. These domain-specific remainders should not be treated as defects to be
eliminated by further abstraction. They can identify precisely what a receiving do-
main cannot inherit without changing the question, the object, or the standard of
warrant.
Definition 23.72 (Domain-specific remainder). A domain-specific remainder is a con-
cept, distinction, evidential requirement, normative responsibility, historical condi-
tion, institutional form, or inferential dependency that remains material in its orig-
inating or receiving domain but is not adequately preserved by the proposed cross-
domain translation.

Remainders can be small or constitutive. A historical dating convention may re-
main locally necessary without affecting an economic comparison. By contrast, legal
validity, political legitimacy, educational meaning, ecological regeneration, or aes-
thetic judgment can be constitutive to the neighboring domain’s principal question.
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Translating away such a remainder can change the object rather thanmerely simplify
it.
Definition 23.73 (Remainder-protection rule). The remainder-protection rule re-
quires a cross-domain analysis to preserve an explicit record of any remainder
whose removal would materially change the source or receiving domain’s principal
question, warrant, or object of evaluation.

This rule has two consequences. First, cross-domain work can remain integrated
without becoming reductive. A project can combine economic, legal, historical, eco-
logical, and political components while leaving some judgments distributed across
domains. Second, persistent remainders provide evidence about the limits of wider
generalization. A candidate GRT concept should not be called invariant merely be-
cause domain-specific remainders have been omitted from the comparison.
Proposition 23.74 (Remainder-preserving translation). A translation can be produc-
tive without being complete when it preserves enough shared structure for the stated
task and leaves material domain-specific remainders visible, attributable, and capable
of constraining the resulting inference.
Definition 23.75 (Cross-domain translation portfolio). A cross-domain transla-
tion portfolio is a versioned set of translation specifications, compatibility profiles,
methodological transfer contracts, normative interface profiles, loss ledgers, failed
mappings, and domain-specific remainders maintained across a family of GRE
interfaces.

The portfolio allows cross-domain comparison to accumulate without forcing con-
vergence. Repeatedly successful mappings can become candidates for stronger com-
parison. Recurrent losses can indicate stable boundary structures. Failed mappings
can identify concepts whose apparent similarity was superficial. Reinterpretation in
a neighboring domain can also return corrections that change the economic object,
its periodization, its measurement, or its normative significance.
Proposition 23.76 (Translation-with-remainder condition). Cross-domain transla-
tion contributes to a wider Generative Relational research programmewhen it specifies
the task, preserves the structures needed for that task, records compatibility and loss
across relevant dimensions, protectsmaterial domain-specific remainders, and remains
open to correction from the receiving domain.

Translation across GR domains can therefore be systematic without presuppos-
ing general-theoretical identity. Shared relational and generative vocabularies cre-
ate comparison opportunities; ontological, epistemic, methodological, and norma-
tive compatibility determine which forms of transfer are defensible; translation-loss
records identify what has been transformed; and domain-specific remainders pre-
serve the independent answerability of neighboring programmes. The next section
applies this architecture to the first substantive interface, Generative Relational His-
tory, where historical generation, path dependence, multiple timescales, contingency,
and retrospective re-epistemization directly condition economic analysis while re-
taining specifically historical responsibilities.
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23.4 GRE–GRH Historical Interface

Sections 23.1–23.3 established the boundary, containment, and translation disci-
plines required before a substantive cross-domain interface can be developed. The
present section applies those disciplines to the interface between Generative Re-
lational Economics (GRE) and Generative Relational History (GRH). Its role is to
specify how historical reconstruction can condition economic explanation without
reducing history to a stock of background variables or allowing economic categories
to organize the historical record by default. The objective is to identify the histor-
ical structures that GRE may legitimately import, the economic questions that can
be sharpened through GRH, the corrections that historical inquiry can return to
GRE, and the limits beyond which historical explanation should retain independent
disciplinary responsibility. The discussion proceeds through historical generation,
inherited constraint, path dependence, multiple timescales, fast–slow dynamics,
contingency, retrospective re-epistemization, and limits of historical import. The
method is interface-oriented and bidirectional: economic claims are made histor-
ically answerable, while historical claims are not required to become economic
claims in order to matter.
Definition 23.77 (GRE–GRH interface record). A GRE–GRH interface record identifies
an economic object or claim, the historical formation relevant to it, the historical evi-
dence and categories required for reconstruction, the economicmechanism or conse-
quence under examination, the translation connecting the two domains, the domain-
specific remainders retained on each side, and the corrections that either domain
could return to the other.

Definition 23.77 makes the interface narrower than a general statement that eco-
nomics is historical. GRE can study value conversion, institutions, power, generative
capacity, or allocation over timewhile still failing to reconstruct how the relevant cat-
egories, organizations, evidential records, and feasible alternatives came into being.
Conversely, GRH can reconstruct the formation of an institution or economic cate-
gory without reducing that history to a present economic mechanism. The interface
becomes analytically useful when both contributions remain identifiable.
Proposition 23.78 (Historical answerability of economic claims). A GRE claimwhose
explanatory force depends materially on inherited institutions, sequence, changing cat-
egories, temporal coupling, or historically differentiated possibilities should remain an-
swerable to historical reconstruction concerning those dependencies rather than treat-
ing them as fixed initial conditions without provenance.

Table 23.4 summarizes the principal interface operations developed below.

23.4.1 Historical Generation of Economic Structures

Economic structures are often encountered in GRE after they have already become
recognizable as markets, firms, public agencies, property regimes, standards, infras-
tructures, professional roles, monetary arrangements, platforms, or systems of allo-
cation. Historical inquiry asks a prior question: how did the structure acquire the
relations, categories, authority, material support, and recognizability that allow it to
function as the economic object now being analyzed? The answer cannot always be
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Table 23.4: Principal operations at the GRE–GRH historical interface

Interface domain GRE question Historical responsibility and restraint

Historical genera-
tion

How did an economic structure be-
come available, stabilized, or trans-
formed?

Reconstruct formation without assuming current cate-
gories existed unchanged in the earlier period

Historical con-
straint

Which inherited structures con-
dition present economic possibili-
ties?

Identify provenance and transmission rather than
treating inheritance as an unexplained residual

Path dependence How does realized sequence al-
ter later accessibility or transition
structure?

Distinguish mechanism-supported dependence from
persistence or retrospective storytelling

Multiple timescales Which processes operate at ma-
terially different temporal resolu-
tions?

Reconstruct scale-specific histories before assuming
that one chronology represents all processes

Fast–slow dynam-
ics

When is rate separation histori-
cally defensible?

Treat characteristic rates and scale separation as
regime-dependent rather than permanent properties

Historical contin-
gency

Which alternatives were prac-
tically accessible at a historical
point?

Preserve uncertainty, branch structure, and contempo-
raneous constraints against retrospective inevitability

Re-epistemization How should later evidence or cat-
egories revise an earlier economic
reconstruction?

Separate change in warranted knowledge from change
attributed to the underlying past process

Limits of historical
import

Which historical findings can GRE
legitimately incorporate?

Preserve historical meaning, evidential provenance,
and non-economic remainders; stop import when
translation changes the historical object

supplied by extending the economic model backward in time. The historical object
may have changed category, boundary, or meaning during its formation.
Definition 23.79 (Historical-generation profile). A historical-generation profile re-
constructs the emergence or transformation of an economically relevant structure
through its antecedent relations, formative events, actors and positions, institutional
supports, material conditions, category changes, contested alternatives, stabilization
mechanisms, and the evidential traces through which that history can presently be
warranted.

The profile distinguishes formation from mere dating. Saying that a regulation
was enacted in a particular year does not yet explain when the practical institution it
enabled became operative, which earlier practices it codified, which actors resisted
or reinterpreted it, or which complementary infrastructures made it economically
consequential. Likewise, a technology can exist technically before standards, skills,
finance, procurement, legitimacy, and network adoption generate a stable economic
field around it.
Proposition 23.80 (Formation-sensitive economic interpretation). When the present
economic function of a structure depends materially on the process through which its
relations, categories, or institutional supports were generated, an adequate GRE inter-
pretation should preserve that formation history rather than representing the structure
only through its current state.

Historical generation can also correct economic periodization. A present-oriented
economic analysis may date a transformation from a visible market event, legislative
change, crisis, or technological release. GRHmay identify a longer formation process
whose decisive relational changes began earlier, or may show that a nominally sin-
gular transition consisted of several distinct historical phases. Such corrections can
change the causal window of GRE analysis, the appropriate baseline, and the actors
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to whom economic effects are attributed.

23.4.2 Historical Constraint

Historical formation leaves constraints. Some are material, such as infrastructure,
land use, accumulated debt, ecological depletion, or technical standards. Others
are relational and institutional: established authority, ownership patterns, orga-
nizational routines, professional jurisdictions, classification systems, or inherited
expectations. Historical constraint is therefore more specific than the observation
that the present has antecedents. The question is how an inherited configuration
continues to alter what later positions can do, access, contest, or generate.
Definition 23.81 (Historically inherited constraint). A historically inherited con-
straint is a restriction or conditioning structure whose present economic relevance
depends materially on a prior historical formation and on one or more mechanisms
through which that formation remains operative, is reproduced, or is transformed
in the later configuration.
Definition 23.82 (Constraint-transmission record). A constraint-transmission record
identifies the originating historical configuration, the mechanism bywhich its effects
are carried forward, the later positions or relations affected, the transformations that
occurred during transmission, and evidence capable of distinguishing inherited con-
straint from independently regenerated contemporary constraint.

This last distinctionmatters. Present inequality can resemble an earlier inequality
without being produced through the same historical pathway. Conversely, an inher-
ited structure can remain influential even after its original legal or organizational
form disappears. The economic task is therefore not to attach a historical label to
every current asymmetry, but to identify whether a historically formed constraint is
part of the present mechanism.
Proposition 23.83 (Historical-constraint attribution). A present economic limitation
should be attributed to historical constraint only to the extent that an evidentially sup-
ported pathway connects the earlier formation to the later restriction, dependence, cost,
capability difference, or altered option structure.

Historical analysis can return a further correction: what GRE describes as a con-
straint may also have been a historically generated enabling condition for another
position or activity. Rail routes can constrain later spatial development while having
generated earlier connectivity; professional standards can restrict entry while pre-
serving competence; fiscal institutions can limit discretionary action while enabling
credible long-horizon coordination. GRH can reconstruct these layered functions
without requiring GRE to assign one transhistorical valence to the inherited struc-
ture.

23.4.3 Path Dependence

GRE already treats path dependence as a mechanism-sensitive relation between re-
alized history and later transition possibilities. The historical interface adds a disci-
plinary requirement: the relevant path must be reconstructed rather than inferred
from persistence alone. GRH can investigate whether the alleged branch points, re-
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inforcement mechanisms, switching costs, institutional sequences, and unrealized
alternatives were historically available in the form assumed by the economic analy-
sis.
Definition 23.84 (Path-dependence interface profile). A path-dependence interface
profile links a GRE claim about sequence-dependent economic accessibility to a GRH
reconstruction of the relevant starting boundary, historical alternatives, realized
events, reinforcement or hysteresis mechanisms, category changes, and evidence
concerning later structural consequences.

The interface guards against two symmetrical errors. Economicmodeling can com-
press a long and contested history into a few state variableswhose historicalmeaning
is unclear. Historical narration can, in turn, identify a compelling sequence with-
out establishing that the sequence altered later economic accessibility through the
mechanism claimed. Path dependence becomes a strong cross-domain claim only
when historical reconstruction and economic mechanism analysis support one an-
other without being collapsed.
Proposition 23.85 (Historically warranted path dependence). A cross-domain path-
dependence claim is strengthened when the historical record supports both the practi-
cal accessibility of materially different earlier continuations and a transmission mech-
anism through which the realized sequence changed later economic possibilities.

This proposition also protects contingency. Once a path is realized, later institu-
tions can make it appear inevitable. A historically reconstructed branch can show
that another continuation was once practically possible, while GRE can examine why
the realized branch became progressively easier to reproduce or harder to leave. The
two domains therefore divide labor: GRH reconstructs the historically situated alter-
native set and sequence; GRE can analyze the economic reinforcement, conversion,
allocation, and capability consequences associated with the path.

23.4.4 Multiple Timescales

Economic processes do not share one historical clock. Prices, transactions, organiza-
tional routines, educational capability, infrastructure, legal regimes, demographic
change, ecological regeneration, scientific knowledge, and social trust can oper-
ate across markedly different horizons. GRE can represent these heterogeneous
timescales and their couplings, but GRH can test whether the proposed tempo-
ral boundaries correspond to historically distinguishable processes rather than to
convenient analytical aggregation.
Definition 23.86 (Timescale-correspondence profile). A timescale-correspondence
profile records, for each temporally differentiated process in a GRE analysis, the
historical events and intervals through which the process is reconstructed, its char-
acteristic persistence or adjustment horizon, the evidence supporting that horizon,
changes in its temporal organization, and the mechanisms coupling it to processes
represented at other timescales.

A timescale can be institutionally produced. Annual budgeting, election cycles, re-
porting periods, debt maturities, school calendars, regulatory procedures, mainte-
nance schedules, and archival practices create temporal structures that are neither
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purely natural nor arbitrary. Their historical origins can matter to economic expla-
nation. If a fiscal institution changes its reporting cycle, for example, an apparent
acceleration in policy response can partly reflect a changed institutional clock rather
than a simple increase in economic responsiveness.
Proposition 23.87 (Historically grounded multitemporality). A multiple-timescale
GRE representation is historically stronger when the represented temporal resolutions
correspond to reconstructible processes whose durations, boundaries, and couplings
are supported by period-specific evidence rather than inferred solely from present
observation frequency.

This also affects aggregation. A century-long institutional transformation can con-
tain several shorter regimes with different economic mechanisms. A monthly time
series can conceal a slower category change that alterswhat the variablemeans. GRH
can therefore reveal that measurements apparently occupying one continuous se-
ries belong to historically differentiated regimes. GRE should then decide whether
to bridge, segment, or reinterpret the series rather than forcing temporal continuity.

23.4.5 Fast–Slow Dynamics

Fast–slow analysis is a stronger claim than the recognition of multiple timescales. It
proposes that some processes change sufficiently faster than others that a rate separa-
tion clarifies their interaction. The historical interface asks whether that separation
was stable over the period being studied, how the characteristic rateswere institution-
ally ormaterially generated, andwhether historical transitions alteredwhich process
counted as fast or slow.
Definition 23.88 (Historical fast–slow interface). A historical fast–slow interface links
a GRE decomposition of relatively fast and slow processes to historical evidence con-
cerning the origin, persistence, transformation, and breakdown of their characteris-
tic rates and coupling mechanisms within a bounded regime.
Definition 23.89 (Rate-regime historicity). Rate-regime historicity is the condition
that the characteristic pace of an economic, institutional, technological, ecological,
or epistemic process can itself be historically generated and can change enough to
alter a previously adequate fast–slow classification.

Market communication can accelerate after new infrastructure; legal change can
become rapid during constitutional crisis; organizational routines can freeze under
emergency; technological standards can stabilize after periods of rapid competition;
ecological degradation can cross thresholds and accelerate. These are not exceptions
to anotherwise timeless rate ordering. They showwhy the rate ordering itself belongs
to the historical object.
Proposition 23.90 (Historically bounded rate separation). A fast–slow decomposition
imported into historical analysis should be treated as regime-bounded unless evidence
supports persistence of the relevant rate separation across the wider period to which
the claim is extended.

This restraint matters for later governance interfaces as well. A governance
arrangement designed around a historically stable mismatch can become inappro-
priate when one process accelerates, another slows, or cross-frequency coupling
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changes. GRH can identify when the temporal architecture changed; GRE can an-
alyze the economic consequences of acting through institutions whose response
horizons were formed under an earlier rate regime.

23.4.6 Historical Contingency

Historical contingency is often invoked loosely to mean that events could have been
otherwise. At the GRE–GRH interface, a stronger account askswhat alternatives were
practically accessible to historically situated actors, which conditions made them ac-
cessible, what uncertainty existed at the time, and how later developments trans-
formed the significance of the realized choice or event. Contingency is therefore re-
lated to, but distinct from, randomness and ignorance.
Definition 23.91 (Historical-contingency record). A historical-contingency record
identifies a bounded historical configuration, the materially distinct continuations
that were plausibly accessible within it, the actors and constraints relevant to those
continuations, contemporaneous uncertainty or disagreement, the realized contin-
uation, and the later mechanisms through which its consequences were amplified,
attenuated, or transformed.

The requirement of practical accessibility prevents counterfactual imagination
from becoming unlimited. An alternative need not have been equally likely, polit-
ically dominant, or economically optimal, but there should be historical grounds
for treating it as more than a possibility invented from the later standpoint. Such
grounds can include proposals, debates, competing standards, organizational ca-
pacities, unrealized investments, legal alternatives, or choices actually made in
comparable settings.
Proposition 23.92 (Contingency-amplification condition). A contingent historical dif-
ference becomes economically consequential for GRE when subsequent relations, insti-
tutions, investments, expectations, or constraints transmit or amplify that difference
into later value, capability, allocation, dependence, or option structures.

Historical contingency also disciplines responsibility claims. Later observers can
know consequences unavailable to earlier actors. GRH can reconstruct what alterna-
tives and information were accessible at the time; GRE can analyze how the realized
decision redistributed later economic possibilities. Keeping the two questions sepa-
rate avoids both retrospective absolution and retrospective omniscience.

23.4.7 Retrospective Re-Epistemization

Later inquiry can change what is responsibly knowable about an earlier economic
process. New archives can open, records can be digitized and linked, categories can
be revised, previously excluded testimony can become available, and later conse-
quences can make earlier patterns recognizable. GRE has already developed his-
torical re-epistemization as a way to preserve this distinction. The GRH interface
strengthens it by requiring later revision to remain historically situated rather than
treating the newest reconstruction as if it had always been available.
Definition 23.93 (Cross-domain re-epistemization record). A cross-domain re-
epistemization record preserves an earlier economic reconstruction, the evidence,
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categories, and methods available when it was formed, the later historical materials
or conceptual changes that motivate revision, the revised reconstruction, and the
specific descriptive, causal, evaluative, or classificatory claims whose warrant has
changed.

This record can reveal several kinds of revision. A later archivemay change the es-
timated timing of an institutional shift. A new category canmake previously invisible
labor recognizable. A changedmodel can show that observations formerly treated as
independent belonged to one relational process. A long-delayed consequence can al-
ter judgment about the generative effect of an earlier intervention. Each revision
changes the epistemic relation to the past; none requires the claim that the past pro-
cess itself changed because later inquiry changed.
Proposition 23.94 (Then–now epistemic separation). A retrospective GRE–GRH revi-
sion should distinguish what later inquiry can warrant about an earlier process from
what relevant actors or analysts could reasonably know, classify, or infer within the
earlier historical configuration.

This distinction is especially important for evaluation and attribution. Later ev-
idence can support a stronger causal account while still showing that contempora-
neous decision-makers lacked access to the evidence needed to form that account.
Conversely, evidence of contemporaneous warnings can weaken claims that later-
discovered harms were wholly unforeseeable. Re-epistemization therefore permits
more accurate retrospective judgment without erasing historical epistemic position.

23.4.8 Limits of Historical Import

The GRE–GRH interface becomes reductive if every historically reconstructed dis-
tinction is converted into an economic variable, mechanism, or explanatory input.
Historical meaning, chronology, periodization, archival absence, category formation,
lived interpretation, and contested memory can remain material even when their
economic consequence is uncertain. Historical import therefore requires an explicit
stopping rule.
Definition 23.95 (Historical-import contract). A historical-import contract specifies
the historical object or finding proposed for use in GRE, the economic task it is
intended to serve, the historical meaning and provenance that must remain pre-
served, the transformation required for economic use, the historical remainder not
imported, the validation responsibility of GRE, and the conditions under which the
import should be withdrawn or returned for further historical inquiry.

The contract prevents a common asymmetry in interdisciplinary work. Histori-
cal scholarship can be used merely to provide examples, dates, or background while
economic theory determines in advance which features count as causally relevant. A
more balanced interface allows historical reconstruction to alter the economic object
itself. It can show that a category was unstable, that the assumed institution did not
yet exist in its later form, that a period boundary is misplaced, or that two observa-
tions grouped together economically belonged to historically different relations.
Definition 23.96 (Historical-import saturation threshold). A historical-import satu-
ration threshold is reached when additional historical material becomes constitutive
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enough to the principal question, evidence, categories, or explanatory responsibility
that the inquiry can no longer be adequately governed as GREwith historical support
alone and instead requires joint GRE–GRH governance or reclassification.

This threshold mirrors the borrowing discipline developed in Section 23.2. A GRE
paper can legitimately use historical reconstruction without becoming a history pa-
per. Yet when the principal controversy concerns archival interpretation, periodiza-
tion, historical meaning, or reconstruction of the event sequence itself, historical ex-
pertise is no longer auxiliary. Domain accountability requires the research architec-
ture to change accordingly.
Definition 23.97 (GRH correction return). A GRH correction return is a historically
warranted finding transmitted back to GRE that requires revision of an economic
category, periodization, initial condition, mechanism, timescale, counterfactual set,
evidential interpretation, or domain boundary.

Correction returns are central to a genuinely bidirectional interface. A historical
study can force GRE to split a supposedly stable category, move the beginning of a
trajectory, revise the mechanism connecting two events, or recognize that a formal
timescale decomposition was an artifact of later aggregation. Such revisions do not
weaken interdisciplinary inquiry; they are evidence that the interface preserves in-
dependent answerability.
Proposition 23.98 (Historical-interface containment). GRE can legitimately import
historical findings when their provenance, historical meaning, and task-relevant dis-
tinctions remain preserved, the economic use is separately warranted, and material
historical remainders remain visible; where historical reconstruction becomes consti-
tutive to the principal question or where translation changes the historical object, the
inquiry should shift toward joint governance or remainwithin GRH rather than expand-
ing GRE by default.
Definition 23.99 (GRE–GRH interface portfolio). A GRE–GRH interface portfolio
is a versioned collection of historical-generation profiles, constraint-transmission
records, path-dependence interface profiles, timescale-correspondence profiles, fast–
slow interface records, contingency records, re-epistemization records, historical-
import contracts, non-import decisions, and GRH correction returns maintained
across related research programmes.
Proposition 23.100 (Historical-interface answerability). A mature GRE–GRH inter-
face should make it possible to state which economic claims depend on historical for-
mation, which historical reconstructions support or weaken those claims, which trans-
lations were performed, which historical structures were deliberately not imported,
which corrections returned to GRE, and which unresolved questions remain properly
historical rather than economic.

The historical interface therefore adds more than context to GRE. Historical gen-
eration identifies how economic objects become possible; inherited constraint and
path dependence connect realized sequence to later accessibility; multiple timescales
and fast–slow analysis become historically bounded rather than timeless classifica-
tions; contingency preserves unrealized alternatives against retrospective inevitabil-
ity; and re-epistemization permits later correction without overwriting earlier epis-
temic positions. The next section examines multiscale historical time and transition.
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23.5 Multiscale Historical Interfaces

Section 23.4 established the general GRE–GRH historical interface. The present sec-
tion deepens that interface by examining historical processes that become intelligi-
ble only when several temporal resolutions are distinguished and related. Its role is
to specify how event time, institutional time, structural time, and intergenerational
time can be represented without converting them into fixed ontological layers. The
objective is to identify economically relevant cross-scale couplings, diagnose circum-
stances in which apparent scale separation fails, reconstruct transitions whose tim-
ing differs across processes, and formulate provisional multiscale hypotheses with
explicit ontological restraint. The discussion proceeds through four temporal reso-
lutions, their couplings, breakdown of separation, historical transition, economic in-
terpretation, and formal hypotheses. The method is historical and relational, with
formalization used only where it clarifies lag, memory, coupling, or regime change.
Definition 23.101 (Multiscale historical interface record). A multiscale historical in-
terface record specifies a historical-economic object, the temporal resolutions rele-
vant to it, the processes assigned provisionally to each resolution, their character-
istic response or persistence horizons, the mechanisms connecting resolutions, the
evidence supporting those assignments, the historical regimes within which they re-
main useful, and the revisions required when the temporal decomposition ceases to
preserve the object of inquiry.

The record treats scale as a property of an analytical representation relative to
a research question. Event, institutional, structural, and intergenerational time are
therefore not assumed to divide the world into four natural layers. They identify tem-
poral resolutions atwhich different changesmay become empirically and historically
tractable. The same organization, regulation, technology, or relation can participate
in more than one resolution when different mechanisms or questions are under ex-
amination.
Proposition 23.102 (Scale-indexed historical answerability). Amultiscale GRE claim
is historically answerable when the temporal resolutions it uses, the processes assigned
to them, and the couplings asserted among them can be reconstructed and revised from
historical evidence rather than being fixed solely for analytical convenience.

Table 23.5 summarizes the principal temporal resolutions and interface responsi-
bilities developed below.

23.5.1 Event Time

Event time is the finest temporal resolution considered here. It concerns bounded oc-
currences whose ordering, duration, and immediate relational consequences matter
to the economic inquiry. Examples can include a policy announcement, a contract
termination, a payment failure, a strike, an emergency procurement decision, a plat-
form rule change, a market interruption, or a sudden coordination event. Event time
is not defined by short duration alone. A formally brief act can have no material eco-
nomic consequence, while a process lasting several months can function analytically
as an event when the research question concerns its relation to slower institutional
or structural change.
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Table 23.5: Principal temporal resolutions in the GRE–GRH multiscale interface

Temporal resolu-
tion

Typical analytical object Economic relevance Historical restraint

Event time Decisions, shocks, announce-
ments, transactions, protests,
failures, interventions

Immediate reallocation, repric-
ing, interruption, coordination,
or change in expectations

Event boundaries and sig-
nificance depend on prior
relations and later trans-
mission

Institutional time Rules, routines, budgets, con-
tracts, administrative cycles,
organizational learning

Persistence, lagged adjustment,
access conditions, authority, and
recurrent allocation

Institutional clocks and re-
vision rates can change
historically

Structural time Infrastructures, ownership
patterns, durable position
distributions, standards,
production systems

Long-lived constraints, depen-
dencies, capability distributions,
and transition conditions

Slow change should not
be equated automatically
with structural impor-
tance

Intergenerational
time

Assets, debt, knowledge,
ecological conditions, insti-
tutional memory, durable
obligations

Transmission of capacity, bur-
den, opportunity, and constraint
across successor cohorts or posi-
tions

Generational boundaries
and carriers require
domain-specific recon-
struction

Cross-scale cou-
pling

Relations among processes
represented at different reso-
lutions

Feedback, lag, amplification,
buffering, and changing feasible
sets

Coupling must be demon-
strated rather than in-
ferred from temporal
coincidence

Definition 23.103 (Event-time profile). An event-time profile records an event’s ana-
lytical boundary, internal sequence, relevant participants and positions, pre-event
configuration, immediate relational changes, contemporaneous uncertainty, avail-
able alternatives, evidential timestamps, and the pathways through which the event
may transmit effects into slower temporal resolutions.

This profile keeps event analysis from becoming a chronology of salient dates. His-
torical prominence and economic significance are different properties. A highly vis-
ible announcement may leave allocation, capability, or institutional practice largely
unchanged. A less visible procedural decision may alter access conditions for years.
GRE therefore requires a transmission account before escalating a dated event into a
broader economic explanation.
Definition 23.104 (Event transmission trace). An event transmission trace identifies
the relations through which an event changes later states, the delay before those
changes become observable, the positions through which transmission occurs, the
forms of amplification or attenuation encountered, and the evidence distinguishing
transmission from coincident change.

The trace also permits an event to be economically consequential through blocked
transmission. A regulatory announcement can be historically importantwhile failing
to alter organizational practice because implementation resources, legal authority,
technical capacity, or local incentives prevent translation into institutional change.
Such cases should remain visible rather than being classified simply as weak events.
Proposition 23.105 (Event-time transmission condition). An event-time observation
warrants a claim about slower economic transformation only when a transmission
mechanism connects the event to the later institutional, structural, or intergenerational
configuration and the relevant lag is consistent with the reconstructed sequence.

Event time is therefore especially useful for locating initiation, interruption, trig-
ger, and coordination. It is less adequate by itself for attributing persistence. Persis-
tence becomes the object of the slower resolutions considered next.
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23.5.2 Institutional Time

Institutional time concerns the recurrent temporal organization through which
rules, routines, budgets, administrative procedures, contracts, standards, and orga-
nizational memory are reproduced or revised. Institutions possess several clocks
at once. Budget cycles can be annual, leadership succession irregular, contracts
multi-year, legal review episodic, and informal routines continuous. The relevant
institutional time therefore depends on the mechanism under investigation rather
than on a single calendar frequency.
Definition 23.106 (Institutional-time profile). An institutional-time profile identifies
an institution’s recurrent cycles, revision opportunities, implementation lags, mem-
ory mechanisms, persistence horizons, decision bottlenecks, and the historical condi-
tions under which those temporal properties were established or altered.

Institutional time can buffer event volatility. A rapid price change or political an-
nouncement may be absorbed by procurement rules, reserve requirements, tenure
protections, budgeting procedures, or professional routines. The same institutional
architecture can also amplify event effects when a scheduled review, election, refi-
nancing cycle, or regulatory deadline concentrates change into a narrow window.
Definition 23.107 (Institutional temporalmemory). Institutional temporalmemory is
the set of procedures, records, routines, commitments,material investments, and role
expectations through which earlier institutional states continue to condition later de-
cisions after the initiating events have passed.

Memory in this sense is distributed. It can reside in archives, software, infras-
tructure, standardized forms, professional training, legal commitments, or expecta-
tions held by external actors. Institutional persistence therefore does not require
unchanged personnel or explicit recollection by current decision makers.
Proposition 23.108 (Institutional-lag interpretation). A lag between an event and an
institutional response should be interpreted through the institution’s historically recon-
structed revision opportunities, commitments, and memory mechanisms rather than
being treated automatically as inertia or inefficiency.

Institutional time can itself accelerate or slow. Emergency powers may compress
ordinary review cycles. Standardization can lengthen the persistence of a technical
regime. Digital infrastructure can shorten coordination time while increasing the
cost of changing deeply embedded software or data standards. Historical analysis is
therefore required to determine whether a characteristic institutional rate remains
stable across the period being modeled.

23.5.3 Structural Time

Structural time concerns transformations in durable configurations that organize
many economic relations simultaneously. Relevant structures can include own-
ership distributions, transport or energy infrastructures, monetary architectures,
production systems, labor-market segmentation, urban form, knowledge infrastruc-
tures, platform ecosystems, and persistent configurations of authority or dependence.
Structural time is often slower than event or institutional time, yet slowness is neither
necessary nor sufficient for structural status.
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Definition 23.109 (Structural-time profile). A structural-time profile reconstructs the
temporal formation, persistence, modification, and possible dissolution of a configu-
ration whose relations condition multiple economic positions or processes beyond a
single event or institutional cycle.

The definitionmakes scope and relational reach central. A slowly changing admin-
istrative routine can remain institution-specific, while a rapid collapse of payments
infrastructure can become structurally consequential within days because it reorga-
nizes exchange possibilities across many positions. Structural time should therefore
be diagnosed through the temporal behavior of a structural relation, not equatedwith
a predetermined duration.
Definition 23.110 (Structural persistencemechanism). A structural persistencemech-
anism is a relation or process through which a structural configuration reproduces
enough of its position distribution, infrastructure, standards, dependencies, or con-
version possibilities to condition later economic action despite local events and insti-
tutional turnover.

Structural persistence can coexist with continuous local change. Firms enter and
exit while an ownership regime remains stable; technologies improve while depen-
dence on a common standard deepens; individual contracts changewhile the bargain-
ing structure governing them persists. The historical object is therefore the reproduc-
tion or transformation of the configuration, not the absence of movement within it.
Proposition 23.111 (Structural-time inference). A claim of structural persistence or
transformation should identify the configuration being preserved or changed, the mech-
anisms carrying that configuration across local turnover, and the evidence showing
that the relevant relational reach exceeds the temporary state of particular actors or
institutions.

Structural time becomes especially important when apparent short-run flexibil-
ity depends on long-run constraints. An actor may switch suppliers quickly while
remaining dependent on the same logistical infrastructure, legal regime, financing
architecture, or technical standard. Multiscale analysis can therefore prevent local
mobility from being mistaken for structural openness.

23.5.4 Intergenerational Time

Intergenerational time concerns economic effects carried across successor cohorts,
organizational generations, institutional administrations, or other historically mean-
ingful sequences of positions. Biological generations can be relevant, but they are
not the only form. Public debt can bind later taxpayers; infrastructure can outlast its
designers; knowledge systems can survive their founding communities; ecological
degradation can shape economic possibilities for actors not present when the rele-
vant decisions were made.
Definition 23.112 (Intergenerational transmission profile). An intergenerational
transmission profile identifies the earlier configuration, the carriers through which
resources, capacities, obligations, knowledge, constraints, or ecological conditions
are transmitted, the successor positions receiving them, the transformations occur-
ring during transmission, and the evidence needed to distinguish inherited effects
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from conditions regenerated independently in the later period.
The carriers can be material, institutional, informational, legal, ecological, or re-

lational. Their persistence need not be symmetric. An inherited asset can preserve
value for one position while an inherited liability narrows another’s options. Institu-
tional memory can support continuity while also carrying exclusions forward. The
relevant GRE question concerns how the inherited configuration changes later gen-
erative capacity, allocation, dependency, or feasible alternatives.
Definition 23.113 (Intergenerational temporal boundary). An intergenerational tem-
poral boundary is the historically justified division used to distinguish predecessor
and successor positions for a particular transmission question, together with the rea-
sons that this division is analytically preferable to competing cohort, organizational,
legal, or demographic boundaries.

This definition avoids assuming that a biological generation is the correct unit for
every inquiry. A pension system, infrastructure project, environmental liability, or
research institution can transmit effects over temporal intervals that donot alignwith
demographic cohorts. The boundary should be chosen according to the transmission
mechanism and then tested for robustness.
Proposition 23.114 (Transmission-based intergenerational claim). An intergenera-
tional GRE claim is stronger when the transmitting carriers, successor positions, tem-
poral boundary, and transformation of the inherited object are reconstructed explicitly
rather than inferred from chronological succession alone.

Intergenerational time also creates a normative interface, because later posi-
tions can bear consequences without participating in the initiating decision. The
present section records the temporal structure of that relation. Evaluation of legit-
imacy, rights, or justice remains subject to the disciplinary containment principles
established earlier in Chapter 23.

23.5.5 Cross-Scale Coupling

The analytical value of multiple temporal resolutions lies primarily in their relations.
Event effects can alter institutional revision; institutional routines can reproduce
structural dependence; structural conditions can shape which events become conse-
quential; intergenerational inheritances can constrain institutional choices long af-
ter the originating configuration disappears. These relations are forms of cross-scale
coupling.
Definition 23.115 (Cross-scale historical coupling). A cross-scale historical coupling
is a historically reconstructable relation through which a process represented at one
temporal resolution materially alters the state, response, persistence, or transition
conditions of a process represented at another temporal resolution.

Coupling can be directional or reciprocal. A crisis event may accelerate institu-
tional change, while institutional design determines how future crises are absorbed.
Structural infrastructure can constrain event-level choices, while accumulated event-
level decisions gradually modify the infrastructure. The strength and direction of
coupling can also change across historical regimes.
Definition 23.116 (Cross-scale coupling profile). A cross-scale coupling profile identi-
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fies the source and receiving temporal resolutions, the interface variable or relation
through which influence is transmitted, the lag and persistence of that influence, the
direction and possible reciprocity of coupling, the conditions under which the cou-
pling strengthens or weakens, and rival explanations for the observed co-movement.

The profile guards against an easy multiscale error: temporal correlation does not
establish cross-scale mechanism. An institutional change can follow a market dis-
ruption because both respond to a third political, technological, or ecological devel-
opment. Historical sequencing is necessary but insufficient. The interface relation
must also be reconstructed.
Proposition 23.117 (Cross-scale attribution discipline). A cross-scale causal interpre-
tation should identify a transmissive relation, temporally plausible ordering, and evi-
dence capable of distinguishing coupling from shared exposure or coincident change at
the relevant resolutions.

Cross-scale coupling also permits amplification and buffering to be studied rela-
tionally. A local event can remain local because institutional and structural configu-
rations absorb it. Another event of similar immediate magnitude can produce wider
transition because it arriveswhen institutional commitments areweak, structural de-
pendencies are concentrated, or intergenerational burdens have accumulated. Multi-
scale analysis therefore shifts attention from event magnitude alone to the receiving
configuration.

23.5.6 Breakdown of Scale Separation

Analysts often simplify a historical-economic system by treating some processes as
fast and others as slow. Such decomposition can be useful when characteristic re-
sponse times differ enough that slower variables remain approximately stable over
the faster process, or faster processes can be summarized when analyzing slower
change. The usefulness of that approximation depends on the historical regime and
coupling structure.
Definition 23.118 (Historical scale separation). Historical scale separation is an an-
alytically justified approximation in which two or more processes have sufficiently
different characteristic response or persistence horizons, under sufficiently limited
cross-scale coupling over the research window, that they can be modeled at distinct
temporal resolutions without materially distorting the claim under investigation.

The definition includes both rate difference and coupling. Large differences in
nominal frequency do not guarantee separability. High-frequency financial trans-
actions can exert cumulative influence on slower institutional balance sheets; slowly
changing infrastructure can constrain each rapid transaction. Conversely, strong cou-
pling at one historical moment can weaken after institutional reform, technological
substitution, or organizational learning.
Definition 23.119 (Scale-separation breakdown record). A scale-separation break-
down record documents the prior temporal decomposition, evidence that character-
istic rates or coupling strengths have changed, the mechanism producing the change,
the inference invalidated by the earlier decomposition, and the revised temporal rep-
resentation required for the later regime.
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Breakdown can occur through acceleration, deceleration, synchronization, or
stronger cross-scale feedback. A crisis can compress years of institutional adjust-
ment into weeks. A temporary emergency arrangement can persist and become
structural. A technological platform can synchronize formerly separate organiza-
tional cycles. Ecological degradation can transform a previously slow background
constraint into an immediate economic limit. Each case changes the temporal
architecture of the explanation.
Proposition 23.120 (Conditional scale-separation rule). Scale separation should be
retained only while the reconstructed rate differences and coupling relations remain
adequate for the claim being made; evidence of rate convergence, synchronization, or
materially stronger cross-scale influence warrants revision of the temporal decomposi-
tion.

The practical implication is methodological. A model calibrated in a stable regime
may cease to be informative during transition precisely because the decomposition
that made it tractable has failed. Model failure in such a case can reveal a historical
change in temporal organization rather than only a parameter-estimation problem.

23.5.7 Historical Transition

Historical transitions are often dated by prominent events: a crisis, election, treaty,
collapse, reform, technological release, ormarket opening. Multiscale reconstruction
can show that the event date is only one temporal marker within a longer transition.
Institutional implementation can precede or follow formal enactment, structural ef-
fects can accumulate over decades, and intergenerational consequences can become
visible much later.
Definition 23.121 (Multiscale historical transition). Amultiscale historical transition
is a historically reconstructed reconfiguration in which changes across two or more
temporal resolutions alter the relations, persistence conditions, or feasible trajecto-
ries of an economic configuration enough that the earlier temporal decomposition or
mechanism no longer provides an adequate account.

This definition does not require simultaneous change. Lead–lag relations can be
constitutive to the transition. Event-level disruption can precede institutional reform;
institutional reform can precede structural reorganization; structural change can ac-
cumulate before an event makes it politically visible. The temporal sequence is there-
fore part of the explanatory object.
Definition 23.122 (Transition chronology matrix). A transition chronology matrix
records, for each relevant temporal resolution, the onset of detectable change, princi-
pal transitionmarkers, periods of acceleration or reversal, stabilization or continued
contestation, and the evidence linking changes across resolutions.

A chronologymatrix can also preserve disagreement. Historians, economists, legal
scholars, and political theoristsmay date the same transition differently because they
track different objects. Such disagreement need not be resolved into one authorita-
tive date when the distinct dates correspond to real differences in event, institutional,
structural, or normative transformation.
Proposition 23.123 (Plural dating of historical transition). A multiscale transition
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may legitimately possess several analytically relevant dates when those dates corre-
spond to distinct changes at different temporal resolutions and their relations are made
explicit.

Historical transition can therefore be represented as a process with internal tem-
poral structure rather than as a point separating two equilibria. This is especially
important for GRE because the value, capability, power, and option structures of a
transition can change before a new institutional or structural configuration becomes
stable.

23.5.8 Economic Interpretation

Multiscale historical reconstruction becomes part of GREwhen temporal distinctions
change an economic claim. Historical detail alone does not require an economic inter-
pretation, and an economic interpretation should identifywhichGRE object is altered
by the historical timing. Relevant objects can include allocation, capability, value gen-
eration and conversion, circulation, generative return, dependency, power, feasible
alternatives, institutional access, and the persistence of economic relations.
Definition 23.124 (Multiscale economic interpretation bridge). A multiscale eco-
nomic interpretation bridge specifies how a historically reconstructed temporal
relation changes the identification, measurement, mechanism, comparison, or eval-
uation of an economic object, together with the historical remainder that should not
be reduced to the economic interpretation.

The bridge prevents temporal vocabulary from functioning as explanation by it-
self. Calling a process “slow,” “structural,” or “intergenerational” does not explain an
economic consequence. The analysis should show, for example, how a lag changes ac-
cess to credit, how infrastructure persistence alters feasible production choices, how
institutional memory redistributes bargaining capacity, or how inherited ecological
conditions alter later opportunity sets.
Definition 23.125 (Economic multiscale relevance criterion). A historical temporal
distinction satisfies the economic multiscale relevance criterion when incorporating
that distinction materially changes at least one economic object, mechanism, com-
parison, or warranted inference relative to an otherwise comparable analysis that
omits it.

This criterion also helps limit unnecessary complexity. A research project need not
represent every temporal resolution merely because several can be imagined. Addi-
tional scales should enter when they change the economic answer or the uncertainty
surrounding it.
Proposition 23.126 (Economic interpretation proportionality). The complexity of a
multiscale economic interpretation should be proportionate to the historical distinc-
tions required to preserve the relevant economic mechanism, comparison, or uncer-
tainty; additional temporal layers require an identifiable analytical contribution.

Economic interpretation remains bidirectional. GRE can ask GRH for more pre-
cise periodization or transmission history, while GRH can return evidence that the
economic categories themselves changed during the period. In the latter case, the
appropriate response may be category revision rather than the addition of another
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time scale to an unchanged model.

23.5.9 Formal Hypotheses and Ontological Restraint

Formal representation can make multiscale hypotheses explicit, particularly when
research concerns lagged coupling, memory, response horizons, or changing rate
regimes. The representation developed here is deliberately minimal. It provides no-
tation for candidate historical-economicmechanismswhile leaving openwhether the
empirical object is better represented by discrete events, continuous processes, net-
works, institutions, narratives, or another formal architecture.
Definition 23.127 (Analytical temporal index set). Let K = {e, i, s, g} denote an ana-
lytical temporal index set, where the labels refer respectively to event, institutional,
structural, and intergenerational resolutions. For each k ∈ K, let xk(t) ∈ Xk denote a
research-defined state representation at time t. The spacesXk and their elements are
analytical constructions whose contents must be specified by the empirical study.

The notation does not imply that four corresponding substances or ontological lev-
els exist. It records a decision to represent selected historical-economic processes at
four temporal resolutions. Different studies can omit a resolution, divide one resolu-
tion further, or replace the index set when evidence supports a different decomposi-
tion.

When cross-scale influence is delayed or historically distributed, a coupling input
from resolution ℓ to resolution k can be represented by Equation 23.1.

ck←ℓ(t) =

∫ Hkℓ

0
Kkℓ(u)ϕℓ→k(xℓ(t− u)) du. (23.1)

Here Hkℓ is the historically relevant memory horizon, Kkℓ(u) is a weighting kernel
describing how influence varies with lag u, and ϕℓ→k is an explicitly specified inter-
face map translating features represented at resolution ℓ into quantities meaningful
for the receiving representation at resolution k. A discrete-time sum can replace the
integral when the evidence is event-based or observed at discrete intervals.
Hypothesis 23.128 (Delayed cross-scale coupling). For a specified historical-economic
process, amodel that represents an empirically supported lagged interface between two
temporal resolutions may account for the reconstructed transition more adequately
than an otherwise comparablemodel restricted to contemporaneous coupling, provided
that the additional memory structure improves discrimination rather than merely ab-
sorbing unexplained residual variation.

Equation 23.1 can enter a scale-specific transition representation. One minimal
form is stated in Equation 23.2.

xk(t+∆k) = Fk(xk(t), {ck←ℓ(t)}ℓ∈K, ℓ ̸=k, qk(t); θk) . (23.2)

Here ∆k is the temporal resolution selected for process k; Fk is a research-specified
transition map; qk(t) collects contextual inputs represented outside the cross-scale
state set; and θk denotes parameters, rules, or historically fixed assumptions of the
chosen model. The equation is a template for hypothesis construction, not a claim
that every historical-economic process follows a smooth or stationary transition law.
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Characteristic response horizons can also be allowed to vary through history. For
two represented processes k and ℓ, Equation 23.3 defines a simple dimensionless rate-
separation indicator.

ρkℓ(t) =
min{τk(t), τℓ(t)}
max{τk(t), τℓ(t)}

, 0 < ρkℓ(t) ≤ 1, (23.3)

where τk(t) and τℓ(t) are empirically or interpretively justified characteristic response
horizons. A small value of ρkℓ(t) indicates strong rate separation, while a value ap-
proaching one indicates similar characteristic horizons. Equation 23.3 does not by
itself establish scale separation because strong cross-scale coupling can remain ma-
terial even when characteristic rates differ greatly.
Hypothesis 23.129 (Regime-dependent scale separation). For historical periods in
which the response horizons τk(t), τℓ(t), or the coupling represented by ck←ℓ(t) change
materially, amodel that permits time-varying scale separationmay outperform amodel
that fixes fast and slow classifications across the entire period.

The hypothesis is intentionally testable and limited. It can fail because the tempo-
ral decomposition is unnecessary, because observed rate changes are measurement
artifacts, because another mechanism explains the transition, or because the chosen
scale labels do not preserve the historically relevant object.
Definition 23.130 (Formalmultiscale hypothesis record). A formalmultiscale hypoth-
esis record specifies the temporal index set, state representations, empiricalmeanings
of the represented quantities, assumptions required by the transition and coupling
structures, evidence used to identify lags or response horizons, competing representa-
tions, validation criteria, and the historical regimes beyond which the formalization
should not be presumed stable.
Definition 23.131 (Multiscale ontological restraint record). A multiscale ontological
restraint record distinguishes what the formal representation assumes for analytical
tractability from what the inquiry is prepared to claim about the constitution of
historical-economic reality, including any scale, state, continuity, separability, or
causal assumptions that remain representational rather than ontological commit-
ments.

The restraint record is especially importantwhen formal languages imported from
dynamical systems, statistical physics, field theory, network science, or other mathe-
matical traditions are used. Successful representation can support claims about pre-
dictive adequacy, reconstruction, comparison, or mechanism under stated assump-
tions. It does not by itself establish that historical economies literally possess the
ontology associated with the originating physical or mathematical model.
Proposition 23.132 (Formal–ontological separation in multiscale history). Empirical
success of a multiscale formalization warrants stronger confidence in the represented
relations only to the extent supported by its identification and validation; it does not by
itself establish that the analytical temporal resolutions, state spaces, kernels, or transi-
tion maps constitute the ultimate ontology of the historical-economic process.
Definition 23.133 (Multiscale historical interface portfolio). A multiscale historical
interface portfolio is a versioned collection of event-time profiles, institutional and
structural time profiles, intergenerational transmission profiles, coupling profiles,
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scale-separation breakdown records, transition chronologymatrices, economic inter-
pretation bridges, formal hypotheses, and ontological-restraint records maintained
across related GRE–GRH inquiries.
Proposition 23.134 (Multiscale historical-interface answerability). A multiscale
GRE–GRH analysis is answerable when each temporal resolution has an explicit
empirical or interpretive role, cross-scale couplings are historically reconstructable,
breakdown of scale separation can trigger model revision, economic interpretation
is proportionate to the mechanisms affected, and formal representations remain
distinguishable from ontological claims.

Multiscale historical inquiry therefore extends the GRE–GRH interface by making
temporal heterogeneity itself inspectable. Events, institutions, structures, and inter-
generational transmissions can be studied at different resolutions while their cou-
plings remain part of the explanatory object. Historical transitions can alter both the
states being modeled and the temporal decomposition used to model them. These
results provide the temporal groundwork for the subsequent governance interface,
where institutional response horizons, adaptation, and cross-frequencymismatch be-
come questions of governance as well as economic analysis.

23.6 Generative Relational Governance Interface

Sections 23.4 and 23.5 developed the historical interface through which GRE can re-
ceive corrections concerning formation, sequence, temporal resolution, and multi-
scale change. The present section establishes the corresponding interfacewith Gener-
ative Relational Governance (GRG). Its role is to distinguish economic conditions that
generate governance problems from governance questions whose principal warrant
concerns authority, legitimacy, participation, institutional coordination, collective de-
cision, or the revision of governing arrangements. The objective is not to construct
GRG inside GRE. It is to specify how economic findings concerning relations, genera-
tive processes, constraints, capacities, power, value circulation, and temporal change
enter governance inquiry; how governance arrangements return economically con-
sequential effects; and where GRE must stop and defer. The discussion proceeds
through economic conditions of governance, governance of economic relations and
generative processes, adaptive and field governance, institutional learning, gover-
nance under uncertainty, and explicit limits on GRE governance claims. The method
is relational and interface-oriented. Earlier GRE governance architectures remain
available as economic descriptions, while claims whose warrant depends materially
on governance-specific concepts are transferred for independent GRG analysis.
Definition 23.135 (GRE–GRG interface record). A GRE–GRG interface record speci-
fies an economically consequential configuration that raises a governance question,
the GRE findings entering the interface, the governance-specific objects that require
independent analysis, the direction of translation, affected and governing positions,
authority and participation structures where known, temporal and scale conditions,
unresolvednormative or institutional questions, expected return corrections, and the
GRE claims that would require revision if GRG analysis changes the interpretation of
the case.
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Table 23.6: Principal operations at the GRE–GRG governance interface

Interface object GRE contribution GRG question Return to GRE

Governance condi-
tions

Resources, dependencies, con-
straints, capabilities, asymme-
tries, temporal pressures

What governing arrangement
is justified and institutionally
competent?

Revised interpretation
of feasible and legiti-
mate economic action

Economic relations Formation, maintenance, exit,
membership, higher-order re-
lation effects

Who may authorize, alter, re-
view, or terminate governing
rules?

Changes in relational in-
cidence, access, and op-
tion structure

Generative pro-
cesses

Allocation, conversion, circu-
lation, return, regeneration,
capture, dissipation

Which process stages warrant
governing intervention and by
what authority?

Revised process bound-
aries, responsibilities,
and economic conse-
quences

Adaptive gover-
nance

Monitoring, evidence, re-
versibility, path dependence,
response horizons

How should revision authority,
safeguards, and accountability
be organized?

Revised adaptation
costs, institutional ca-
pacities, and reachable
futures

Field governance Distributed positions, in-
frastructures, dependencies,
cross-scale coupling

How should polycentric or dis-
tributed governing relations be
coordinated?

Revised field bound-
aries, control points,
and economic propaga-
tion pathways

Institutional learn-
ing

Evidence flows, implementa-
tion results, organizational
memory, capability change

Who may interpret evidence
and convert learning into rule
revision?

Revised models of insti-
tutional adaptation and
economic persistence

Uncertainty Model uncertainty, incom-
plete observation, scenario
dispersion, irreversibility

Which procedures remain legit-
imate and revisable under un-
resolved uncertainty?

Revised decision bound-
aries, monitoring needs,
and economic safe-
guards

Scope limit Economic stakes and conse-
quences

Authority, legitimacy, public
justification, collective stand-
ing, constitutional ordering

Domain correction,
reclassification, or nar-
rowed GRE claim

The interface record treats governance as more than implementation of an eco-
nomic recommendation. GRE may identify a relation whose maintenance is under-
provided, a value-circulation pathway whose capture is concentrated, or a capability
asymmetry whose consequences are persistent. Those findings can generate gover-
nance questionswithout determiningwho should govern, bywhat authority, through
which procedures, or with what standards of legitimacy. Conversely, governance ar-
rangements can constitute the economic field by defining membership, review, ac-
cess, rule-change procedures, representation, infrastructural obligations, or permis-
sible forms of coordination. The interface is therefore bidirectional.
Proposition 23.136 (Economic–governancehandoff condition). AGRE inquiry should
hand a material subquestion to GRG when resolution of that subquestion depends prin-
cipally on the justification, allocation, exercise, contestation, or revision of governing
authority rather than on economic description, economic mechanism, or economic con-
sequence alone.

Proposition 23.136 does not require GRE to become silent once a governance ques-
tion appears. Economic analysis can continue to identify resources, dependencies,
opportunity costs, incidence, temporal constraints, institutional capacities, power ef-
fects, or feedback. The handoff concerns the source of warrant for the governance
conclusion. It therefore preserves the containment principle of Section 23.2 while
keeping the interface open to return correction.

Table 23.6 summarizes the principal interface operations developed below.
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23.6.1 Economic Conditions of Governance

Governance problems often become visible through economic conditions before they
can be resolved as governance questions. Scarce maintenance resources can make
formally protected rights difficult to exercise. Infrastructure ownership can place
practical gatekeeping capacity in private hands. High exit costs can turn nominally
voluntary relations into persistent dependencies. Rapid technical change can outpace
institutional review. Unequal access to expertise or data can change whose claims
become governable. These are economic conditions because they concern resources,
capacities, constraints, dependencies, and opportunity structures. Their existence
can create governance demand without specifying the legitimate response.
Definition 23.137 (Economic governance profile). An economic governance profile
records the resources, capacities, constraints, dependencies, asymmetries, infrastruc-
tures, temporal pressures, value flows, affected positions, and foreseeable economic
consequences that materially condition whether and how a governance problem can
be addressed.

The profile is deliberately broader than a fiscal or budget analysis. Governance ca-
pacity can depend on staffing, information, technical interoperability, organizational
competence, public trust, translation, monitoring, repair capability, or the practical
availability of alternatives. These conditions can be distributed across several insti-
tutions. A governing body can possess formal authority while lacking the economic
or organizational capacity needed to make that authority consequential. Conversely,
an actorwithout formal public authority can possess infrastructural or informational
capacities that strongly condition the feasible governing field.

This distinction helps prevent two opposite errors. One is to infer governance le-
gitimacy from economic capacity: possession of resources or control does not by it-
self establish a right to govern. The other is to discuss governance as if institutional
authority could operate independently of material capacity. A rule that cannot be ob-
served, implemented, maintained, contested, or repaired may remain formally valid
while weakly governing the economic relation in practice.
Proposition 23.138 (Governance-capacity non-equivalence). Economic capacity to
implement, enforce, monitor, or revise a governing arrangement does not by itself es-
tablish legitimate governing authority, while legitimate authority does not by itself es-
tablish the economic capacity required for effective governance.

The proposition creates an explicit interface. GRE can investigate the economic
preconditions and consequences of governance capacity. GRG must examine the au-
thority and justification through which such capacity may properly be exercised. A
complete interface analysis requires both where the distinction is material.

23.6.2 Governance of Economic Relations

The earlier substantive GRE treatment of governance in Chapter 16 developed gov-
ernance of relations as an economic problem. The present interface revisits that ar-
chitecture at the disciplinary boundary. Economic relations can be governed through
contracts, standards, organizational rules, platform architecture, professional norms,
public regulation, community practices, collective bargaining, or combinations of
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these. GRE can reconstruct how such arrangements affect relation formation, main-
tenance, transformation, exit, membership, and higher-order dependence. GRG be-
comes necessary when the question turns to who may set or alter those rules, how
affected positions acquire standing, what forms of participation or contestation are
adequate, or which governing relation is justified.
Definition 23.139 (Economic-relation governance interface). An economic-relation
governance interface records an economic relation, the rules and infrastructures con-
ditioning its formation and operation, the positions authorized or able to alter those
conditions, participation and review pathways, economic incidence, exit and depen-
dency conditions, unresolved governance questions, and the corrections that gover-
nance analysis may return to the economic account.

This representation distinguishes governance of a relation from governance
through a relation. An employment relation can itself be governed by law, contract,
organizational procedure, and collective bargaining. The same relation can also
govern access to income, insurance, information, professional standing, or future
opportunity. A platform-client relation can be subject to external regulation while
simultaneously governing access, ranking, data visibility, and dispute procedures for
participants. GRE should therefore trace both directions when they change economic
capability or dependence.

Governance also enters relational exit. The earlier relational-governance analysis
treated exit asmore than formal termination. Practical exit can depend on portability,
alternative infrastructure, debt, information, switching cost, social protection, legal
continuity, or the preservation of accumulated capacities. GRG can add questions
about procedural fairness, authority, voice, representation, or duties of transition.
The economic and governance analyses overlap without becoming identical.
Proposition 23.140 (Relational governance dual-accountability). Where a governing
arrangement materially conditions an economic relation, adequate interface analysis
should identify both its economic incidence on affected positions and the governance
structure through which the relevant rules are authorized, contested, reviewed, and
revised.

This dual accountability prevents an efficient or stable relation from being treated
as sufficiently governed merely because its economic outputs are favorable, and it
prevents a formallywell-authorized arrangement frombeing treated as economically
adequate when its incidence generates persistent exclusion, dependency, or capacity
loss.

23.6.3 Governance of Generative Processes

The earlier substantive GRE treatment developed governance of generative processes
across allocation, propagation, conversion, circulation, return, accumulation, extrac-
tion, dissipation, transformation, and capture. The cross-domain question is nar-
rower: which parts of that analysis remain economic, andwhich require governance
theory once intervention into a generative process becomes institutionally conse-
quential?

GRE can identify a process stage at which value is systematically captured, return
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is interrupted, conversion costs are concentrated, or regenerative capacity deterio-
rates. Such findings can support a claim that a process is economically consequen-
tial and that its governing conditions deserve investigation. They do not alone de-
termine whether the process should be restricted, redistributed, redesigned, publicly
governed, collectively governed, left decentralized, or governed through somehybrid
arrangement.
Definition 23.141 (Generative-process governance interface). A generative-process
governance interface specifies the economic process under examination, its stages
and carriers, the points at which governing arrangements can alter initiation, direc-
tion, rate, pathway, conversion, circulation, return, capture, or termination, the af-
fected positions, the economic consequences of alternative arrangements, and the
governance questions whose resolution requires authority or legitimacy analysis be-
yond GRE.

The interface is particularly important where a process has several desirable and
undesirable consequences at once. A knowledge-production system can generate
epistemic value while concentrating ownership of infrastructure. A platform can
reduce coordination costs while increasing dependence on a private rule architec-
ture. A policy can accelerate investment while narrowing future reversibility. A re-
turn obligation can support source-side regeneration while imposing administrative
burdens that exclude small participants. Governing the generative process therefore
requires a profile of plural consequences rather than a single optimization target.
Proposition 23.142 (Process-governance non-deduction). An economically diag-
nosed failure or asymmetry in a generative process can justify opening a governance
inquiry without, by itself, determining the legitimate governing form, governing au-
thority, or permissible distribution of decision rights.

This proposition is a direct containment rule. GRE contributes the process diag-
nosis and economic consequence profile. GRG must examine the governing architec-
ture where the conclusion depends on public justification, authority, representation,
or collective decision.

23.6.4 Adaptive Governance

Adaptive governance is already present inside GRE as an economic object. Earlier
chapters developedmonitoring, feedback, experimentation, reversibility, distributed
learning, rule evolution, historical re-evaluation, and co-evolution for economic gov-
ernance. The GRG interface becomes necessary because adaptation changes more
than policy parameters. It can change who has authority, which evidence counts,
which groups carry burdens, how quickly rules can be revised, and which commit-
ments remain protected against rapid change.

The multiscale analysis of Section 23.5 adds an important temporal restraint. Gov-
ernance can respond too slowly to rapidly changing economic processes, but it can
also respond too quickly relative to slower social, institutional, or intergenerational
consequences. Adaptive capacity is therefore not equivalent to maximal response
speed. The specific frequency-domain problem is reserved for the next section; the
present subsection establishes the broader interface.



52 CHAPTER 23. NEIGHBORING GR DOMAINS

Definition 23.143 (Adaptive-governance handoff profile). An adaptive-governance
handoff profile records the changing economic condition, monitoring and evidence
pathways, response horizon, reversibility, affected positions, institutional capabili-
ties, rule-change mechanisms, commitments requiring continuity, uncertainty, and
the questions of authority, participation, accountability, and legitimate revision that
require GRG analysis.

A governance arrangement can be economically adaptive while normatively or in-
stitutionally problematic. It may respond rapidly because decision authority is con-
centrated and contestation is weak. Another arrangement may be procedurally in-
clusive but unable to process evidence before irreversible harm accumulates. The
interface therefore needs both adaptation performance and governance quality. Nei-
ther can substitute for the other.
Proposition 23.144 (Adaptive-governance double criterion). A claim that an adap-
tive governance arrangement is adequate requires separate support for its capacity to
respond tomaterially changing economic conditions and for the governance procedures
through which response authority, participation, accountability, and protected commit-
ments are organized.

The distinction also makes revision historically inspectable. A successful adapta-
tion can still expose aweakness in the original governing arrangement. GRG feedback
can therefore return to GRE by changing how economic adaptation costs, coordina-
tion capacities, institutional frictions, or feasible response horizons are modeled.

23.6.5 Field Governance

Many economic-governance problems do not have a single governing center. Firms,
public agencies, standards bodies, courts, communities, infrastructures, professional
organizations, technical systems, and affected groups can each exercise partial gov-
erning capacity over different aspects of the same economic field. GRE can represent
these distributed relations through positions, dependencies, infrastructures, power
mechanisms, and propagation pathways. GRG is needed to analyze the governing
architecture produced by the interaction of those partial authorities and capacities.
Definition 23.145 (Field-governance interface map). A field-governance interface
map represents the governing positions relevant to an economic field, the domains
and objects over which each position exercises formal or practical influence, interde-
pendencies among governing sites, coordination and conflict pathways, affected but
weakly represented positions, economic propagation channels, and the unresolved
questions of authority, legitimacy, accountability, and institutional design.

The term field remains an analytical representation rather than an ontological
claim. Its use is warranted when the research question requires analysis of dis-
tributed and mutually conditioning governing relations that cannot be adequately
described as one principal-agent hierarchy or one organization. The map can there-
fore include overlapping public and private authority, technical standards, market
dependence, legal review, informal coordination, and community practice without
assuming that these components form a unified governing system.

Field governance can generate coordination gains while also diffusing responsibil-



23.6. GENERATIVE RELATIONAL GOVERNANCE INTERFACE 53

ity. A harmful outcome may result from the interaction of several locally reasonable
rules, none of which controls the whole configuration. Conversely, distributed gov-
ernance can create redundancy, experimentation, local knowledge, and checks on
concentrated authority. GRE can investigate the economic effects of these structures.
GRG must examine how accountability, conflict resolution, subsidiarity, representa-
tion, and meta-governance should operate across them.
Proposition 23.146 (Distributed-governance attribution condition). In a distributed
governance field, attribution of an economic outcome to a governing position should
identify the mechanism and scope of that position’s influence, the relevant depen-
dencies on other governing sites, and the counterfactual role of coordination or
non-coordination rather than treating formal jurisdiction as sufficient evidence of
causal control.

This condition is economic and governance-relevant at once. It helps GRE avoid
overstating causal control, and it gives GRG a clearer object for examining responsi-
bility and institutional design.

23.6.6 Institutional Learning

Institutions can collect evidence, preserve memory, revise procedures, and alter
rules. Yet information acquisition does not automatically become institutional learn-
ing. Learning requires a pathway through which evidence changes interpretation,
capability, routine, decision rule, governing arrangement, or future observation.
GRE can study the resources, infrastructures, organizational capacities, incentives,
and economic consequences involved in that pathway. GRG becomes necessary
where the question concerns which institutions may interpret evidence authorita-
tively, whose experience receives standing, how disagreement is preserved, and how
learning may legitimately change governing rules.
Definition 23.147 (Learning-to-authority trace). A learning-to-authority trace recon-
structs how evidence or experience is generated, recorded, interpreted, translated
across institutional boundaries, assigned standing, connected to an authorized re-
view process, incorporated or rejected, and converted into a change in governing
practice, while preserving unresolved disagreement and the economic consequences
of the resulting revision.

The trace distinguishes epistemic availability from governing uptake. A frontline
institution may know that an access rule is failing while lacking authority to alter it.
A regulator may possess formal authority while receiving delayed or aggregated evi-
dence that removes the localmechanism. A communitymay hold situated knowledge
that is visible only through procedures that the governing institution does not recog-
nize as valid evidence. Learning failure can therefore occur at generation, preserva-
tion, translation, standing, authority, or implementation.

The section also retains the re-epistemization discipline developed earlier in the
book. An institution can revise a prior rule because later evidence changes its war-
rant without implying that the earlier decision was irrational given what was then
knowable. Governance learning benefits from preserving this version history be-
cause it supports responsibility, repair, and future institutional memory.
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Proposition 23.148 (Institutional-learning conversion condition). Evidence becomes
governance-relevant institutional learning only when a traceable pathway connects its
generation and interpretation to a change in institutional understanding, capability,
rule, procedure, or future observation, with the authority and accountability for that
conversion made explicit.

GRG correction can return here by changing GRE’s assumptions about institutional
response capacity. If governance analysis shows that evidence lacks standing, au-
thority is fragmented, or review procedures structurally filter certain positions, an
economic model that assumes frictionless institutional updating should be revised.

23.6.7 Governance under Uncertainty

GRE repeatedly operates under uncertainty concerning measurement, causal mecha-
nisms, future trajectories, heterogeneous values, model adequacy, and the behavior
of interacting institutions. Governance does not remove those uncertainties. It orga-
nizes collective actionwhile some of them remain unresolved. Economic analysis can
compare scenarios, costs, dependencies, reversibility, option preservation, monitor-
ing value, or distribution of exposure. GRG must address the procedures and author-
ity through which action is justified when evidence is incomplete and disagreement
persists.
Definition 23.149 (Governance-uncertainty profile). A governance-uncertainty pro-
file records the material uncertainties relevant to an economic-governance question,
their sources and possible reducibility, affected positions, distribution of exposure,
reversibility, information latency, monitoring options, alternative actions, disagree-
ment, institutional response capacity, and the governance procedures throughwhich
commitment, review, escalation, or restraint may be justified.

Several kinds of uncertainty should remain distinguishable. Epistemic uncertainty
concerns incomplete knowledge about the present configuration or mechanism.
Stochastic uncertainty concerns variation represented probabilistically. Model un-
certainty concerns disagreement among representations. Historical uncertainty
can concern missing records or contested reconstruction. Normative uncertainty
concerns unresolved evaluation. Strategic uncertainty arises when governed actors
respond to the governance process itself. These forms can interact but should not be
collapsed into one scalar confidence level.

Uncertainty can also be asymmetrically distributed. Some positions may face ir-
reversible consequences while others face mainly financial variance. Some possess
information needed to adapt while others learn only after harm occurs. Governance
under uncertainty therefore includes distribution of epistemic access, exposure, wait-
ing costs, and capacity to revise. GRE can make these asymmetries visible; GRG must
address their governance significance.
Proposition 23.150 (Uncertainty-governance non-substitution). Economic tech-
niques for robustness, option preservation, monitoring, or expected consequence
cannot substitute for governance analysis where commitment under uncertainty de-
pends materially on authority, standing, legitimacy, burden allocation, or procedures
for later revision.
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The proposition preserves a useful division of labor. Economic analysis can help
compare consequences and identify where uncertainty matters. Governance analy-
sis must examine who may act, whose risks count, how disagreement is processed,
and how commitments remain contestable and revisable.

23.6.8 Limits of GRE Governance Claims

The preceding subsections show that GRE can make substantial contributions to
governance inquiry. It can identify economic conditions of governing capacity,
reconstruct the incidence of governing rules on economic relations, analyze process-
level intervention points, estimate adaptation costs and response horizons, map
distributed economic influence, examine institutional learning capacities, and
characterize uncertainty and exposure. These contributions remain economically
bounded. They do not independently establish legitimate authority, public justifica-
tion, constitutional standing, political representation, themoral priority of competing
claims, or the proper constitution of a governing community.
Definition 23.151 (GRE governance-claim boundary). The GRE governance-claim
boundary is the point at which an inference from economic structure, mechanism,
capacity, consequence, or constraint to a governance conclusion would require a
material premise concerning authority, legitimacy, collective standing, public justifi-
cation, constitutional ordering, or governance-specific normativity that GRE has not
independently established.

This boundary is claim-relative rather than topic-relative. GRE can legitimately
study a public institution’s budget, capability, infrastructure, relational incidence, or
economic effects. It crosses the boundary when those findings are treated as suffi-
cient to settle the institution’s legitimate authority. GRE can show that a governance
arrangement concentrates economic dependence. It does not follow that one particu-
lar constitutional remedy is established. GRE can show that a slower review process
preserves some long-horizon options while increasing short-horizon exposure. The
legitimate balance among those consequences remains a governance question unless
the relevant normative and authority premises have been supplied from an appropri-
ate domain.

The interfacemust also permit return correction. GRGmay show that an economic
category misidentifies the governing unit, that the relevant authority is distributed
rather than centralized, that participation changes the object being governed, that
institutional legitimacy constrains feasible policy, or that the economic model has
treated a governance commitment as an exogenous parameter when it is historically
constitutive. Such findings should be allowed to revise GRE.
Definition 23.152 (GRG correction return). A GRG correction return records a gov-
ernance finding that materially changes a GRE boundary, category, mechanism,
feasible-set assumption, temporal horizon, institutional representation, or inter-
pretation of an economic consequence, together with the evidence and reasoning
supporting that correction and the GRE claims requiring revision.
Definition 23.153 (GRE–GRG interface portfolio). A GRE–GRG interface portfolio is a
versioned collection of governance-condition profiles, economic-relation interfaces,
generative-process interfaces, adaptive-governance handoffs, field-governance
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maps, learning-to-authority traces, uncertainty profiles, unresolved governance
remainders, and GRG correction returns maintained across cases and research
projects.

The portfolio supports cumulative comparison without presuming a completed
unified theory. Recurrent economic conditions can reveal stable governance ques-
tions. Recurrent correction returns can expose systematic blind spots in GRE. Re-
peated non-transfer can identify genuine disciplinary boundaries. Over time, these
records can support stronger cross-domain hypotheses, but only after the relevant
domains have independently tested them.
Proposition 23.154 (GRE–GRG interface answerability). A GRE governance claim is
cross-domain answerablewhen the economic basis of the claim, the governance-specific
premises it requires, the handoff boundary, the unresolved remainder, and the possible
GRG correction return are explicit enough that contrary governance analysis can nar-
row, revise, or reclassify the GRE inference.

The proposition completes the general GRE–GRG interface. The next section nar-
rows the problem to temporal mismatch among economic dynamics and governing
response, asking when differences in characteristic frequency or response horizon
become economically consequential and which parts of that diagnosis properly be-
long to governance theory.

23.7 Frequency-Domain Governance Interface

The multiscale historical analysis of Section 23.5 and the GRE–GRG interface of Sec-
tion 23.6 jointly raise a more specific question: what happens when economically
consequential processes and governing processes operate with materially different
characteristic response horizons? The role of the present section is to formulate that
question as an interface problem rather than as a self-contained theory of gover-
nance. Its objective is to distinguish economic diagnostics of temporalmismatch from
governance conclusions concerning authority, legitimacy, procedural cadence, or in-
stitutional redesign. The discussion proceeds through multiple dynamical frequen-
cies, governance horizons, temporal mismatch, cross-frequency coupling, synchro-
nization and desynchronization, institutional response times, economic questions,
and questions deferred to GRG. The method combines multiscale economic interpre-
tation with restrained formalization. The term frequency-domain is used here in an
analytical sense: a process can be characterized by a rate, recurrence interval, ad-
justment horizon, or response time without being assumed to be literally periodic
or adequately represented by a Fourier decomposition. Table 23.7 summarizes the
principal interface operations developed below.
Definition 23.155 (Frequency-domain governance interface record). A frequency-
domain governance interface record specifies an economic process and a governing
process whose characteristic temporal responses are being compared, the empirical
or interpretive basis for their response horizons, observation resolution, relevant
lags and memory, coupling pathways, affected positions, economic consequences of
relative timing, uncertainty, candidate adaptation mechanisms, governance-specific
questions, and the GRE claims that would require revision if GRG analysis changes
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Table 23.7: Principal operations in the frequency-domain governance interface

Interface object Economic diagnostic Governance question Interface limit

Dynamical fre-
quency

Characteristic adjustment or re-
sponse horizon

Which temporal processes
should governance recog-
nize?

Frequency is analytical
unless periodicity is
independently estab-
lished

Governance horizon Detection, review, autho-
rization, implementation,
feedback, revision

Which cadence is institution-
ally and normatively appro-
priate?

Faster response does
not by itself imply bet-
ter governance

Temporal mismatch Direction and magnitude of rel-
ative response delay

Is mismatch acceptable, reme-
diable, or constitutive of due
process?

Economic cost cannot
settle legitimacy

Cross-frequency cou-
pling

Lagged influence across pro-
cesses with different rates

Which couplings warrant gov-
erning attention?

Coupling does not estab-
lish authority

Synchronization Alignment sufficient for a spec-
ified governing function

Which forms of alignment
should be pursued or re-
sisted?

Synchronization is task-
relative, not a universal
objective

Desynchronization Persistent lag, overshoot,
missed windows, or unstable
feedback

Which institutional changes
are justified?

Diagnosis does not de-
termine constitutional
remedy

Institutional re-
sponse time

Response-chain latency and
bottlenecks

Whomay change the response
chain and under what safe-
guards?

Capacity analysis re-
mains distinct from
authority

Economic scope Costs, incidence, volatility, de-
pendence, options, investment,
distribution

What economic consequences
follow from timing?

GRE retains economic
answerability

GRG handoff Economic stakes made explicit Legitimacy, standing, proce-
dural cadence, emergency au-
thority, review

Governance warrant re-
mains external to GRE

the interpretation of the governing response.
The record prevents a temporal metaphor from becoming a conclusion. A mar-

ket price can update in seconds while prudential review takes months; a platform
ranking system can change daily while employment law changes over years; ecologi-
cal degradation can accumulate over decades while procurement or investment deci-
sions are revised quarterly. These differences can matter economically, but the fact
that one process is faster does not establish that governance should accelerate. Slow
response can reflect incapacity, institutional memory, due process, legal constraint,
deliberative protection, or a deliberate commitment to stability. Fast response can
improve adaptation in one setting while amplifying volatility or short-horizon incen-
tives in another.
Definition 23.156 (Analytical process frequency). For a process p with a research-
justified characteristic response horizon τp(t) > 0, its analytical process frequency is
the reciprocal quantity defined in Equation 23.4.

fp(t) =
1

τp(t)
. (23.4)

Equation 23.4 provides a convenient common unit for comparing processes whose
characteristic adjustment horizons differ. A higher value of fp(t) indicates a shorter
characteristic response horizon. The definition does not imply periodic recurrence,
stationarity, or a unique natural frequency. The horizon τp(t) may itself vary histor-
ically, as emphasized by Equation 23.3 and the regime-dependent scale-separation
hypothesis of Section 23.5.
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23.7.1 Multiple Dynamical Frequencies

Economic configurations contain processes with heterogeneous characteristic rates.
Payment systems can settlewithin seconds; inventory decisionsmay adjust over days;
wage contracts can persist for months or years; capital infrastructure can remain in
place for decades; demographic and ecological effects may unfold over generations.
Even within one institution, information, authorization, implementation, and learn-
ing can proceed at different rates. A frequency-domain perspective becomes useful
when those differences alter interaction, transmission, adaptation, or the interpreta-
tion of observed outcomes.
Definition 23.157 (Dynamical-frequency profile). A dynamical-frequency profile
records, for each process material to a specified research question, its characteristic
response horizon, empirical or interpretive basis, variability through time, observa-
tion resolution, relevant lags, recurrence or persistence where applicable, and the
uncertainty associated with assigning the process to a temporal rate band.

The profile should preserve heterogeneity rather than forcing every process into a
single temporalmetric. Someprocesses admit high-frequencymeasurement but have
slow substantive adjustment. Others change rapidly but are observed only through
infrequent surveys or administrative records. Observational frequency and process
frequency therefore require separation. Daily data do not prove daily structural ad-
justment, and annual data do not prove that the underlying process changes only
annually.

Frequency labels should also be scale-relative. A quarterly adjustmentmaybe slow
relative to algorithmic repricing and fast relative to infrastructure renewal. The la-
bels high, medium, and low frequency therefore have meaning only against a stated
comparison set and research problem.
Proposition 23.158 (Frequency relativity). A classification of an economic process as
high- or low-frequency is analytically warranted only relative to a specified compari-
son set, response-horizon criterion, and research question; the classification should be
revised when those conditions change materially.

The proposition extends the scale-relative discipline of Section 23.5. It also protects
the governance interface from a common simplification: a process described as “fast”
in one research design need not justify accelerated governance in another.

23.7.2 Governance Horizons

Governance itself has temporal structure. A governing arrangement must observe
or receive signals, interpret them, establish standing or agenda priority, authorize
action, implement a response, receive feedback, and sometimes revise the rule. Dif-
ferent stages may have different durations and different institutional owners. The
relevant governance horizon is therefore rarely identical to a statutory deadline or
meeting interval.
Definition 23.159 (Governance-horizon profile). A governance-horizon profile
records the characteristic temporal intervals associated with detection, interpre-
tation, agenda formation, authorization, implementation, feedback, review, appeal,
and revision for a specified governing arrangement, together with their institutional
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owners, dependencies, uncertainty, and conditions under which the intervals may
shorten, lengthen, or become discontinuous.

A profile can reveal several distinct sources of apparent slowness. Evidence may
arrive late even when authorization is rapid. Authorization can be slow because
standing is contested. Implementation can lag because capacity is scarce. Appeals
may deliberately delay finality. A rule can also be intentionally sticky so that short-
horizon fluctuations do not generate constant institutional change. These differences
matter because a proposed remedy aimed at “speeding governance” may target the
wrong stage.

Governance horizons can also be endogenous to economic conditions. Resource
scarcity can lengthen inspection or adjudication. Concentrated expertise can shorten
decision time for some actors while increasing dependence on those actors. Automa-
tion can accelerate monitoring while leaving interpretation and accountability unre-
solved. Economic analysis can identify these conditions without settling whether a
shorter horizon is legitimate.
Proposition 23.160 (Governance-horizon decomposition). A claim about governance
speed should identify the response stage to which the claim refers, because detection,
interpretation, authorization, implementation, feedback, and revision can possess dif-
ferent characteristic horizons and can respond differently to institutional change.

23.7.3 Temporal Mismatch

A temporal mismatch arises when the relative response horizons of economically
coupled processes become material to an outcome of interest. The direction of the
mismatch matters. Governance may react more slowly than the economic process it
seeks to influence; it may also react more quickly than the slower social or institu-
tional relations that bear the consequences. Both cases can produce problems, and
neither is captured adequately by a general presumption that faster governance is
preferable.
Definition 23.161 (Directed response-horizon mismatch). Let τp(t) > 0 denote the
characteristic response horizon of an economic process p, and let γg(t) > 0 denote
the characteristic response horizon of a governing process g. The directed response-
horizon mismatch is defined by Equation 23.5.

mpg(t) = log
(
γg(t)

τp(t)

)
. (23.5)

A positive value of mpg(t) indicates that the selected governing response horizon
is longer than the selected economic-process horizon; a negative value indicates that
governance responds on the shorter horizon; and a value near zero indicates sim-
ilar characteristic horizons. Equation 23.5 is meaningful only when both horizons
are independently justified and comparable for the task. It is not a welfare index, a
legitimacy score, or a recommendation to equalize response times.
Definition 23.162 (Temporal-mismatch consequence profile). A temporal-mismatch
consequence profile records the process pair, direction and magnitude of mismatch,
lag structure, affected positions, economic consequences, adaptation strategies, op-
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tion losses or gains, distribution of exposure, evidence of persistence, alternative ex-
planations, and the governance questions that remain unresolved after the economic
diagnosis.

Consequences can include regulatory arbitrage, delayed repair, accumulated
exposure, unstable investment expectations, premature intervention, compliance
churn, loss of institutional memory, or option foreclosure. The same numerical
mismatch can have different implications across domains. A slow approval process
can be costly in emergency response and protective in irreversible infrastructure
decisions. An economic diagnosis therefore requires a mechanism linking timing to
consequence.
Proposition 23.163 (Temporal-mismatch relevance condition). A difference in char-
acteristic response horizons becomes economically relevant when a reconstructable
mechanism connects that difference tomaterial changes in allocation, capability, depen-
dence, value conversion or circulation, exposure, option structure, investment, mainte-
nance, or another economically specified outcome.

23.7.4 Cross-Frequency Coupling

Processes at different characteristic frequencies can remain strongly coupled. High-
frequency market adjustment may accumulate into slower balance-sheet or employ-
ment effects. Slow institutional rules can shape the feasible set within which rapid
transactions occur. Periodic reporting can trigger clustered behavior in processes
that otherwise change continuously. The relevant research object is therefore the
pathway through which one temporal band enters another, including lags, aggrega-
tion, thresholds, and feedback.
Definition 23.164 (Cross-frequency governance coupling). A cross-frequency gover-
nance coupling is a research-specified pathway through which variation in an eco-
nomic or governing process represented at one characteristic rate materially affects
a process represented at another rate, with the translation, aggregation, lag, thresh-
old, or memory mechanism made explicit.

The delayed cross-scale coupling representation in Equation 23.1 supplies one pos-
sible formal template. At the governance interface, however, the map from one rate
band to another must also identify institutional mediation. A rapid market signal
may matter to a regulator only after it crosses a reporting threshold. A slow legal
or organizational commitment may influence high-frequency behavior through con-
straints embedded in software, contracts, or access rules. Cross-frequency coupling
is therefore partly a question of information architecture and partly a question of
institutional structure.
Definition 23.165 (Cross-frequency coupling dossier). A cross-frequency coupling
dossier records the source and receiving processes, characteristic rates, mediation
mechanism, lag or memory structure, aggregation rule, thresholds, institutional
interfaces, direction of influence, feedback, affected positions, evidence, competing
mechanisms, and the historical regimes in which the coupling is expected to remain
stable.
Proposition 23.166 (Cross-frequency attribution discipline). Observed correlation
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across processes with different characteristic rates supports a cross-frequency gov-
ernance claim only when the research design identifies a plausible translation or
transmission pathway and addresses relevant common causes, measurement aggrega-
tion, and institutional timing.

23.7.5 Synchronization

Synchronization refers here to task-relative temporal alignment among processes,
not to a universal objective of making institutions move at the same speed as mar-
kets. A governing process is synchronized with an economic process when their tim-
ing relation is adequate for a specified governing function under stated conditions.
Adequacy can involve prompt response, deliberate delay, periodic review, buffering,
or staged commitment.
Definition 23.167 (Governance synchronization profile). A governance synchroniza-
tion profile specifies the governing function, economic process, relevant response
horizons, tolerated lag or lead, triggering conditions, buffering mechanisms, review
cadence, affected positions, performance criteria, and evidence supporting the claim
that the timing relation is adequate for that function.

This definition makes synchronization functional rather than merely temporal. A
circuit breaker may need to respond within minutes to a market discontinuity, while
a pension-governance rulemay intentionally resist high-frequency repricing. A scien-
tific funding institution may need slow review for epistemic quality but faster emer-
gencymechanisms for sudden infrastructure failure. The desirable temporal relation
therefore depends on the object being governed and on values or authority questions
that may exceed GRE.

Synchronization can also generate costs. Matching governance too closely to high-
frequency signals can increase institutional volatility, short-horizon incentives, or
sensitivity to noise. Conversely, periodic synchronization can create bunching, dead-
line effects, and synchronized risk-taking. GRE can investigate these economic con-
sequences; GRG must evaluate when alignment is institutionally or normatively jus-
tified.
Proposition 23.168 (Task-relative synchronization). Governance synchronization
should be evaluated relative to a specified governing function and consequence struc-
ture; temporal alignment that improves one function can impair another and therefore
does not constitute a general criterion of good governance.

23.7.6 Desynchronization

Desynchronization occurs when the temporal relation among coupled processes
no longer supports the function for which the relation was relied upon. The phe-
nomenon can take several forms: persistent lag, premature intervention, missed
decision windows, oscillatory correction, accumulated backlog, stale information, or
asynchronous adaptation across institutions. Desynchronization can be episodic or
structural.
Definition 23.169 (Governance desynchronization record). A governance desynchro-
nization record documents the governing function that has become temporally mis-



62 CHAPTER 23. NEIGHBORING GR DOMAINS

aligned, the economic and governing response horizons, the observed form of lag or
lead, onset and persistence, affected positions, consequences, attempted adaptations,
evidence of feedback or oscillation, and alternative explanations for the observed
failure.

Desynchronization should not be diagnosed solely fromdissatisfactionwith an out-
come. A regulator can act after a market movement without being desynchronized if
delayed intervention is part of the governing design. Conversely, nominally rapid ac-
tion can remain desynchronized when evidence collection, implementation, appeal,
or repair operates on amuch slower horizon than the public decision announcement
suggests.

An important economic consequence is strategic adaptation. When actors learn
that governance reacts with a predictable lag, they may shift behavior into the inter-
val between economic change and institutional response. When governance reacts
predictably to short-horizon indicators, actors can also optimize toward the trigger.
These feedbacks can transform the temporal structure itself.
Proposition 23.170 (Endogenous desynchronization). A governance timing mis-
match can become endogenous when actors adapt strategically to the governing
response horizon, thereby changing the economic process that the governance arrange-
ment was calibrated to address.

This proposition gives the interface a dynamic character. Temporal mismatch is
not necessarily an externally given gap between two fixed clocks. Governance re-
sponse can alter economic frequency, and economic adaptation can alter the effective
governance horizon.

23.7.7 Institutional Response Times

Institutional response time is produced by a chain of processes rather than by one
clock. Detection, interpretation, standing, authorization, implementation, enforce-
ment, feedback, appeal, and revision can be sequential, overlapping, or distributed
among institutions. Bottlenecks can migrate as one stage is accelerated. Faster data
collection, for example, may simply move delay into interpretation or authorization.
Definition 23.171 (Institutional response-time vector). For a specified governing
process g, an institutional response-time vector is an ordered collection of research-
defined characteristic durations for thematerial stages of response, such as detection,
interpretation, authorization, implementation, feedback, appeal, and revision, to-
getherwith the dependency structure indicatingwhich stages are sequential, parallel,
conditional, or recurrent.

The vector is preferable to a single average response time when the institutional
mechanismmatters. Two institutions can have the same total elapsed time while dif-
fering radically inwhere delay occurs andwhose participation is possible during that
delay. A long authorization stage can reflect legal safeguards; a long implementation
stage can reflect capacity shortage; a long feedback stage can reflect poor observabil-
ity. These cases create different economic consequences and different governance
questions.
Definition 23.172 (Response-time bottleneck profile). A response-time bottleneck
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profile identifies the stages that materially determine the effective response horizon,
the resources and authority controlling those stages, queueing or information con-
straints, distribution of waiting costs, opportunities for parallelization or delegation,
and the safeguards that would be altered by acceleration.
Proposition 23.173 (Response-time bottleneck specificity). A proposal to accelerate
institutional response has adequate economic specificity only when it identifies which
response stage is binding, howacceleration changes economic consequences, andwhich
costs, safeguards, or participation opportunities may be displaced to another stage or
position.

The proposition does not determine whether acceleration is legitimate. It estab-
lishes what an economic argument must make visible before the question is handed
to GRG.

23.7.8 Economic Questions

The frequency-domain interface generates questions that remain properly economic:
how relative timing changes prices, investment, labor adjustment, maintenance, com-
pliance costs, dependence, access, distribution, value pathways, capabilities, and op-
tion sets; who bears waiting costs; and who possesses the resources to bridge institu-
tional lag.
Definition 23.174 (Economic timing question). An economic timing question asks
how relative timing changes economically specified structures, mechanisms, distri-
butions, capabilities, dependencies, value pathways, option sets, costs, exposures, or
trajectories while leaving governance legitimacy to the appropriate domain.

Distributional, capability, relational, generative, value-circulation, and historical
questions can therefore be distinguished according to the economic object altered by
timing. Their comparison can be preserved in a common portfolio.
Definition 23.175 (Frequency-governance economic consequence portfolio). A
frequency-governance economic consequence portfolio is a versioned collection of
mismatch, coupling, synchronization, desynchronization, response-bottleneck, in-
cidence, capability, option, and historical rate-regime records maintained across
cases.

The portfolio supports comparison without presuming an optimal governance fre-
quency. Recurrent patterns can generate stronger interface hypotheses while re-
maining short of governance prescriptions.
Proposition 23.176 (Economic frequency-domain answerability). A frequency-
domain claim remains within GRE when its warrant can be stated in terms of econom-
ically specified timing, mechanism, incidence, capability, dependence, value pathway,
option structure, or consequence, with the response-horizon assumptions and histori-
cal regime made explicit.

23.7.9 Questions Deferred to GRG

The disciplinary boundary is reached when the unresolved issue concerns the legit-
imate temporal constitution of governance itself: emergency authority, deliberative
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delay, fast-track triggers, standing in time-sensitive review, procedural safeguards,
appeals under irreversibility, or the distribution of authority among institutions with
different response horizons.
Definition 23.177 (Frequency-domain GRG handoff). A frequency-domain GRG hand-
off records an economically identified temporal problem and the unresolved gover-
nance premises concerning authority, legitimacy, standing, procedural cadence, re-
view, emergency action, accountability, or constitutional ordering that must be sup-
plied before a prescriptive governance conclusion is warranted.

Acceleration and delay can each redistribute power. Compressed consultation can
privilege actors able to respond quickly; rapid compliance can favor organizations
with greater administrative capacity; delayed action can impose irreversible expo-
sure on positions with little ability to wait. GRE can reconstruct these economic
asymmetries, while the legitimate procedural response requires governance-specific
justification. The same applies to institutional slowing: cooling-off periods or longer
commitment horizons can have economic merits while changing representation, ac-
countability, and relations among governing bodies.
Definition 23.178 (GRG temporal-correction return). A GRG temporal-correction re-
turn records a governance finding that changes the economic interpretation of a re-
sponse horizon,mismatch, synchronization claim, or institutional timingmechanism,
including cases in which delay is constitutive of legitimate procedure, acceleration
undermines standing or accountability, or the relevant governing unit differs from
that assumed by GRE.
Definition 23.179 (Frequency-domain governance interface portfolio). A frequency-
domain governance interface portfolio is a versioned collection of dynamical-
frequency and governance-horizon profiles, mismatch and coupling dossiers, syn-
chronization and desynchronization records, institutional response-time analyses,
economic consequence portfolios, GRG handoffs, and temporal-correction returns
maintained across cases and historical regimes.
Proposition 23.180 (Frequency-domain governance interface answerability). A
frequency-domain governance claim is cross-domain answerable when the charac-
teristic horizons, comparison scale, coupling mechanism, economic consequence,
governance-specific remainder, and possible GRG correction return are explicit enough
that contrary evidence or governance analysis can revise the timing diagnosis, narrow
the economic inference, or reclassify the question.

The interface converts temporal-rate differences into bounded research questions
rather than direct policy rules. GRE diagnoses economic consequences; GRG supplies
the warrant where conclusions depend on legitimate authority, procedural cadence,
standing, accountability, or constitutional design. The next section applies the same
containment discipline to law.

23.8 Generative Relational Law Interface

Sections 23.6 and 23.7 established the governance interface and its temporal spe-
cialization. The present section turns to Generative Relational Law (GR-Law). Its
role is to distinguish legally constituted positions from economically manifested re-
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lations while preserving the ways in which law can create, stabilize, authorize, con-
strain, revise, and sometimes transform economic possibility. The objective is not to
reconstruct jurisprudence inside GRE. It is to specify how property, contract, legal
personhood, rights, duties, recognition, legal infrastructure, and relational justice
enter economic analysis; which parts of those objects remain specifically juridical;
and how legal findings can return corrections to GRE. The section therefore devel-
ops nine interfaces: property, contract, legal personhood, rights, duties, institutional
recognition, legal infrastructure, relational justice, and the limits of economic reduc-
tion. The method follows the containment and translation disciplines developed in
Sections 23.2–23.3. Earlier GRE analyses of ownership and control, legal generative-
field protection, and practical legal standing remain available as economic and gov-
ernance architectures, while claims about legal validity, legal status, doctrinal inter-
pretation, competent authority, or juridical consequence are handed to GR-Law for
independent warrant.
Definition 23.181 (GRE–GR-Law interface record). A GRE–GR-Law interface record
specifies an economically consequential legal configuration, the legal positions or in-
stitutions involved, the GRE objects affected, the direction of translation, the legal
questions requiring independent analysis, the economic manifestations being inves-
tigated, temporal and jurisdictional boundaries, practical realization pathways, unre-
solved normative or doctrinal questions, expected legal correction returns, and the
GRE claims that would require revision if the legal characterization changes.

The record prevents two opposite reductions. The first treats law as a surface de-
scription of underlying economic control, bargaining power, or material dependence.
The second infers economic capability or practical consequence directly from formal
legal status. GRE needs neither reduction. Legal forms can be causally constitutive
of economic relations, while their practical incidence depends on resources, institu-
tions, interpretation, enforcement, documentation, standing, and historical context.
Earlier GRE work on law as generative-field protection showed that legal ordering
can constitute and protect generative fields; the present task is to specify how such
legal objects travel across the disciplinary boundary.
Proposition 23.182 (Legal handoff condition). A GRE inquiry should hand a material
subquestion to GR-Law when resolution of that subquestion depends principally on le-
gal validity, legal classification, legal personhood, juridical standing, interpretation of
authoritative legal materials, the existence or content of a right or duty, competent le-
gal authority, or the legal consequences of an institutional act rather than on economic
structure, mechanism, or consequence alone.

Proposition 23.182 does not remove legal institutions from economic inquiry. GRE
can continue to examine how a legally recognized position changes access, bargain-
ing, dependency, investment, risk, value circulation, capability, or future options.
The handoff concerns the source of warrant for the legal proposition. A legal conclu-
sion should not be reconstructed indirectly from prices, incentives, social practice, or
economic usefulness where the legal domain supplies its own criteria of recognition
and validity.

Table 23.8 summarizes the principal operations developed below.
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Table 23.8: Principal operations at the GRE–GR-Law interface

Interface object GRE contribution GR-Law question Return to GRE

Property Control, access, use, exclu-
sion, transfer, dependence,
generative effect

Which legal positions constitute
the property relation and under
what authority?

Revised distinction be-
tween legal entitlement
and economic control

Contract Bargaining structure, depen-
dence, allocation, incentives,
performance consequences

Is an agreement legally valid,
enforceable, interpretable, void-
able, or otherwise legally quali-
fied?

Revised account of feasi-
ble relations, remedies,
and economic exposure

Legal personhood Economic agency, organiza-
tional capacity, relational
participation

Which entity or configuration
possesses legal personality, pow-
ers, liabilities, or standing?

Revised subject bound-
aries and responsibility
architecture

Rights Effective access, capability,
dependency, realization cost

What legal right exists, with
which correlative positions and
remedies?

Revised distinction
between formal enti-
tlement and practical
capability

Duties Compliance cost, burden in-
cidence, maintenance, orga-
nizational capacity

What legal obligation exists,
who bears it, and how is perfor-
mance legally assessed?

Revised responsibility
and incidence mapping

Recognition Economic consequence of
status, classification, regis-
tration, or authorization

Which act or institution creates,
confirms, or contests legal sta-
tus?

Revised boundary,
membership, and ac-
cess conditions

Legal infrastructure Documentation, procedure,
enforcement, remedy, insti-
tutional access

Which legal pathways and
authorities make the position
legally operable?

Revised realization, de-
lay, exclusion, and cor-
rection pathways

Relational justice Power, capability, depen-
dence, participation, genera-
tive consequences

Which legal and normative stan-
dards bear on the relation, and
which remain outside law?

Revised justice profile
without collapsing va-
lidity into justice

Scope limit Economic effects of legal or-
dering

Validity, doctrine, standing,
interpretation, authority, legal
remedy

Domain correction,
reclassification, or nar-
rowed GRE claim

23.8.1 Property

Property is a particularly important interface because economic analysis frequently
uses the language of ownership as if it were interchangeable with practical control.
The earlier GRE analysis of ownership and control separated those positions within
economic architecture. The legal interface requires a further distinction: legal prop-
erty relations can allocate claims, powers, privileges, immunities, liabilities, use posi-
tions, exclusion positions, transfer powers, security interests, and remedial standing
that do not map one-to-one onto observed control over a resource or asset.
Definition 23.183 (Property interface profile). A property interface profile records
the economically relevant object, the legal property positions asserted or recognized,
practical control and access, use and exclusion relations, transfer and succession pos-
sibilities, security or liability relations, jurisdiction and temporal scope, realization
pathways, affected positions, and the economic consequences that depend on the dis-
tinction between legal entitlement and practical control.

This profile is useful where several actors possess different layers of authority over
the same economically consequential object. A platform may control technical ac-
cess while users retain contractual or statutory positions; a household may possess
practical use of land while formal title remains elsewhere; a public body may own
infrastructure whose operation is delegated; a community may possess socially rec-
ognized stewardship that only partly overlaps with formal legal property. GRE can
reconstruct the economic incidence of these relations, but the legal content of title,
possession, license, easement, security, or other legally differentiated positions re-
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quires legal analysis.
Property can also create economic reality rather than merely record it. Legal title

can enable collateralization, succession, exclusion, licensing, taxation, organizational
separation, or legal remedy. These possibilities can alter investment, bargaining, mo-
bility, risk, and generative capacity. Yet the economic consequence remains histori-
cally and institutionally mediated. A formally strong entitlement can be difficult to
use, while a practically entrenched control relation can be economically powerful
without corresponding legal title.
Proposition 23.184 (Property–control non-equivalence). Neither legal property sta-
tus nor observed economic control should be inferred from the other without an explicit
interface analysis identifying the legal positions, realization pathways, practical control
mechanisms, and domain-specific evidence that connect them.

The proposition preserves both directions of correction. GR-Law can show that
an apparent owner lacks a relevant legal power or that several distinct legal posi-
tions have been compressed into one economic variable. GRE can show that legally
specified property relations produce uneven practical control because of finance, in-
frastructure, information, institutional access, or asymmetrical enforcement.

23.8.2 Contract

Contract connects legal relation formation with economic allocation, exchange, coor-
dination, dependence, risk, and expectation. GRE can examine bargaining positions,
outside options, information asymmetry, repeated interaction, switching cost, perfor-
mance capacity, and downstream generativity. These economic features can strongly
condition how a contractual arrangement operates. They do not, by themselves, es-
tablish whether a contract exists, how its terms are legally interpreted, whether par-
ticular provisions are enforceable, or which remedies follow from breach or invalid-
ity.
Definition 23.185 (Contract interface record). A contract interface record specifies
the relevant parties or legal positions, the economically consequential agreement
or purported agreement, bargaining and dependency conditions, exchanged perfor-
mances or commitments, legal characterization requiring independent analysis, per-
formance and enforcement pathways, remedies or termination possibilities where
known, temporal scope, and the economic consequences that depend on the legal
status or interpretation of the arrangement.

The record separates three questions that are often collapsed. One concerns eco-
nomic agreement: what positions expected to exchange or coordinate. A second con-
cerns legal contract: whether the legal system recognizes a binding relation andwith
what content. A third concerns practical realization: what happens when perfor-
mance, enforcement, renegotiation, or exit occurs in institutions with unequal re-
sources and different response times. These questions interact without becoming
identical.

Contract can also reorganize future possibility. Long commitments can stabilize
investment and cooperation, but can constrain exit or redirect later bargaining.
Standard-form contracts can reduce negotiation cost while centralizing rule forma-
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tion. Automated or digitally mediated contracting can increase execution speed
while shifting interpretation, correction, or contestation burdens. GRE can study
these economic effects; GR-Law must determine the legal positions generated by the
contractual architecture.
Proposition 23.186 (Contractual validity non-deduction). Economic evidence con-
cerning assent, exchange, efficiency, reliance, dependence, or performance cannot by
itself establish contractual validity, legal interpretation, enforceability, or remedy;
those propositions require legal warrant appropriate to the competent legal order.

Conversely, legal validity does not settle the economic quality of the relation. A
legally enforceable contract can coexist with severe dependency, capability asymme-
try, extractive conversion, or weak practical exit. The interface therefore permits
legal and economic assessments to remain simultaneously valid but analytically dis-
tinct.

23.8.3 Legal Personhood

Legal personhood is another point at which economic and legal vocabularies can di-
verge sharply. GRE can identify an organization, institution, community, platform,
artificial system, or other stabilized configuration as an economically consequential
relational entity. That economic entity need not possess legal personality. Conversely,
a legal person can persist despite substantial changes in membership, assets, man-
agement, or economic capacity because the legal order supplies continuity rules that
differ from the criteria used for economic identity.
Definition 23.187 (Legal-personhood interface profile). A legal-personhood interface
profile records the economically identified entity or configuration, the asserted or rec-
ognized legal person, the legal capacities or liabilities relevant to the case, continuity
and representation rules, organizational or relational structures through which the
person acts, practical control positions, affected counterparties, and the economic
claims that depend on whether legal and economic entity boundaries coincide.

This profile matters for responsibility, contracting, asset holding, litigation, tax-
ation, succession, and institutional memory. Economic analysis can mistakenly at-
tribute conduct to a diffuse network when law locates responsibility in a legally con-
stituted organization; it can also overidentify the legal personwith the practical site of
decisionwhenactual control lies elsewhere. The distinction becomesmore important
in complex corporate groups, platforms, public-private arrangements, autonomous
technical systems, and other configurations in which legal personality, operational
agency, control, and relational subjecthood are distributed differently.
Proposition 23.188 (Personhood non-equivalence). Legal personhood, economic
agency, organizational continuity, relational subjecthood, moral standing, and phe-
nomenological subjectivity are distinct analytical statuses; a claim established at
one level should not be transferred to another without an explicit translation and an
independently adequate warrant.

The proposition is particularly important for future GR work involving AI or
non-human subjects. GRE may identify economically consequential agency or de-
pendence without determining legal personhood. GR-Law may recognize legal
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personality for instrumental or institutional reasons without settling moral or onto-
logical questions. The interface should preserve these remainders rather than force
a unified concept of the subject.

23.8.4 Rights

Rights enter GRE through the economic possibilities and protections they condition.
Access to property, employment, welfare, information, mobility, participation, pri-
vacy, remedy, or organizational decision can affect capability, bargaining, depen-
dency, risk, and future options. Yet the word right should not be used as an economic
shorthand for any desirable capability or protected interest. The earlier GRE treat-
ment of legal generative-field protection already distinguished legal positions from
broader practical effects; the present interface preserves that distinction across dis-
ciplines.
Definition 23.189 (Right-realization interface profile). A right-realization interface
profile records the legally specified right or legal position, its relevant correlatives,
the competent legal sourcewhere identified, standing andprocedural conditions, doc-
umentation requirements, enforcement and remedy pathways, time and resource
costs, practical accessibility, affected economic capabilities, and the divergences be-
tween formal entitlement and realized economic possibility.

A right can be economically consequential before litigation occurs because coun-
terparties organize expectations around it. It can also remain weakly realized when
evidence, procedure, representation, language, cost, delay, or institutional capacity
obstruct use. This makes rights a relational infrastructure for economic possibility
rather than a scalar resource that can simply be counted.
Proposition 23.190 (Formal-right capability divergence). A legally recognized right
and an economically realizable capability should be measured separately whenever ex-
ercise of the right depends on material, procedural, informational, organizational, or
temporal conditions that vary across positions.

The proposition does not demote formal recognition. Legal recognition can itself
alter bargaining, expectation, remedy, or institutional obligation even before practi-
cal exercise. It instead prevents the economic researcher from treating recognition
as sufficient evidence of effective capability or, conversely, from treating weak real-
ization as evidence that no legal right exists.

23.8.5 Duties

Duties are the correlative side of many legally structured relations and can condition
economic order through requirements to perform, refrain, disclose, maintain, com-
pensate, care, protect, document, or cooperate. Their economic incidence depends on
who bears the cost of compliance, what capability is required for performance, how
duties are monitored, and what happens when responsibility is distributed across
organizations or infrastructures.
Definition 23.191 (Duty-incidence profile). A duty-incidence profile records the
legally specified duty or asserted obligation, the position bearing it, beneficiaries
or protected positions where identifiable, required conduct, compliance resources,
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monitoring and evidential conditions, performance pathway, sanctions or reme-
dies where known, distribution of direct and indirect burdens, and the economic
consequences of fulfillment, non-fulfillment, delegation, or transfer.

Economic compliance cost is only one dimension. A duty can create organizational
capability by requiring maintenance, reporting, preservation, or institutional learn-
ing. It can also shift burden toward smaller actors with less administrative capacity,
creating asymmetric exit or participation effects. Outsourcing performance can pre-
serve formal responsibilitywhile changing practical control and incidence. These are
questions GRE can examine without deciding the legal content of the duty.
Proposition 23.192 (Duty-performance non-equivalence). The legal existence of a
duty, practical performance of the required conduct, economic incidence of compliance,
and normative adequacy of the obligation are distinct propositions and should not be
inferred from one another without the corresponding legal, empirical, and evaluative
warrants.

This distinction supports reciprocal correction. GR-Law can revise GRE when the
economic model assigns responsibility to the wrong legal position or ignores legally
non-delegable obligations. GRE can return evidence that nominal duty allocation pro-
duces persistent capacity bottlenecks, burden displacement, or weak realization.

23.8.6 Institutional Recognition

Many economic possibilities depend on institutional recognition: registration of a
company, recognition of family status, licensing, citizenship or residency status, cer-
tification, title registration, insolvency status, legal capacity, protected classification,
or recognition of an organization as competent to act. Recognition can therefore be
constitutive rather than merely descriptive.
Definition 23.193 (Legal-recognition interface record). A legal-recognition interface
record identifies the status or position to be recognized, the competent institution or
process, evidential and procedural requirements, effective date and duration, con-
testation or correction pathways, economic capacities activated or constrained by
recognition, excluded or ambiguous positions, and the GRE claims that depend on
the recognition decision.

Recognition can alter boundaries and membership in ways that have immediate
economic effects. An organization can acquire capacity to contract, hold assets, em-
ploy staff, or receive funding. A person can become eligible for welfare, work, mo-
bility, inheritance, or representation. A resource can enter a protected category that
changes use, transfer, or liability. These changes are not adequatelymodeled as shifts
in preference or price because the legal act can constitute the relevant economic po-
sition itself.
Proposition 23.194 (Recognition constitutivity condition). Where a legal recognition
act creates or materially changes the status required for economically consequential
action, GRE should model the recognition event as a constitutive change in the relevant
relational architecture rather than as amere informational update about a pre-existing
economic state.

The converse also matters. Not every social or economic recognition is legal recog-
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nition. Communities, platforms, markets, or professional fields can recognize sta-
tuses through non-legal processes. The interface record should therefore identify
which recognition regime is doing the constitutive work.

23.8.7 Legal Infrastructure

Legal positions become economically usable through infrastructures of documenta-
tion, registration, advice, evidence, adjudication, administration, enforcement, ap-
peal, and remedy. The earlier GRE treatment of relational infrastructure located le-
gal infrastructure among the systems that make formal standing practically conse-
quential. The present interface asks which parts of that realization pathway remain
economic objects and which require legal interpretation.
Definition 23.195 (Legal-infrastructure dependency profile). A legal-infrastructure
dependency profile records the documents, registries, competent institutions, proce-
dural stages, evidential systems, representation resources, enforcementmechanisms,
remedies, digital or physical access points, interoperability dependencies, response
times, and correction pathways required for a legal position to become practically
consequential in an economic setting.

The profile can reveal single points of exclusion. A formal entitlementmay depend
on identity documentation, a registry entry, legal advice, a filing deadline, a digital
credential, translation, or access to a competent tribunal. Delay at one stage can shift
bargaining power elsewhere. A remedy that arrives after an irreversible economic
loss can remain legally meaningful while providing limited restoration of the earlier
option set. Infrastructure therefore connects legal time to economic time.

Legal infrastructure can itself become a field of power and dependence. Concen-
trated expertise, procedural complexity, proprietary digital systems, high represen-
tation costs, or asymmetrical access to evidence can shape whose legal positions be-
come economically effective. GRE can analyze this incidence. The legal evaluation
of procedure, due process, jurisdiction, admissibility, remedy, or institutional com-
petence remains a GR-Law question.
Proposition 23.196 (Legal-infrastructure realization condition). Where an economic
capability, protection, or liability dependsmaterially on legal status, the analysis should
trace the institutional realization pathwayand its costs, delays, failuremodes, and reme-
dies rather than infer practical economic standing from formal legal recognition alone.

This proposition also makes infrastructure a correction channel. If GR-Law shows
that GRE has assumed an unavailable remedy, misidentified the competent author-
ity, or overlooked a procedural precondition, the economic model of access, risk, or
bargaining should be revised.

23.8.8 Relational Justice

The interfacewith justice requires especially careful containment because legal valid-
ity, legal protection, economic relational justice, and broader normative justice are
related but non-equivalent. The earlier GRE treatment of relational justice examined
justice through the quality and conditions of relations. Legal institutions can protect
standing, allocate remedies, constrain domination, structure participation, recognize
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responsibility, and make claims contestable. Yet neither legal compliance nor eco-
nomic generativity is sufficient by itself to establish justice.
Definition 23.197 (Legal-relational justice interface). A legal-relational justice inter-
face records the economically consequential relation under evaluation, affected posi-
tions and standing, relevant legal rights, duties, powers, liabilities, procedures, recog-
nition structures, remedies, practical realization conditions, GRE justice considera-
tions, unresolved normative premises, and the points at which legal validity and
broader justice evaluation diverge.

The interface is needed because law can correct some relational injustices while
reproducing or legitimating others. A procedure may satisfy formal requirements
yet remain economically inaccessible. A property arrangement may be legally stable
while concentrating generative opportunity. A contract may be valid while practical
exit is severely asymmetric. Conversely, a relation that appears economically un-
equal can be structured by legal protections that are invisible in a coarse economic
representation. The legal domain can therefore change the relevant justice factswith-
out exhausting the justice inquiry.
Proposition 23.198 (Validity–justice non-equivalence). Legal validity, legality of con-
duct, effective legal protection, economic relational justice, and broader normative jus-
tice are distinct evaluative objects; a conclusion at one level should not be treated as
sufficient warrant for a conclusion at another.

A relational justice analysis should consequently record where its normative
premises come from. GRE can identify dependence, asymmetry, exclusion, capabil-
ity loss, generative foreclosure, or unequal participation as normatively relevant
structures. GR-Law can identify legal rights, duties, standing, procedural guarantees,
and remedies. Political theory, ethics, or other domains may still be required to
justify broader claims about legitimacy, priority, or obligation. The interface keeps
these contributions composable without forcing one domain to dominate the others.

23.8.9 Limits of Economic Reduction

The legal interface reaches its boundarywhen economic explanation begins to substi-
tute for legal warrant. Law can have economic functions, but legal categories are not
exhausted by their efficiency, incentive, distributional, or generative effects. Prop-
erty is not merely control; contract is not merely exchange; personhood is not merely
agency; rights are not merely capabilities; duties are not merely costs; recognition
is not merely information; legal procedure is not merely transaction friction; and
legal remedy is not merely compensation. Each category possesses domain-specific
structure that can become economically consequential precisely because it is legally
constituted.
Definition 23.199 (Economic-reduction signal in legal analysis). An economic-
reduction signal in legal analysis is an analytical move that treats a materially legal
question as resolved by economic variables or functions while omitting the legal
criteria of validity, classification, authority, interpretation, standing, procedure, or
remedy on which the legal proposition depends.

Common signals include equating de facto control with ownership, treating re-
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peated performance as sufficient evidence of contractual validity, inferring legal per-
sonhood from operational autonomy, counting nominal rights as effective capabili-
ties, treating legal duties only as compliance costs, describing registration as a passive
information event, and evaluating procedure solely through speed or administrative
expense. Thesemoves can be useful simplifications for a bounded economic task, but
they become invalid when the omitted legal structure is material to the conclusion.
Definition 23.200 (GR-Law correction return). A GR-Law correction return records
a legal finding that requires revision of a GRE object, boundary, mechanism, subject
classification, option set, responsibility allocation, temporal assumption, or economic
consequence because the prior economic analysis mischaracterized or omitted a ma-
terially relevant legal relation.

Correction can move in several directions. GR-Law may show that a legally rec-
ognized power exists where GRE modeled only informal influence; that a purported
property relation is legally divided among several positions; that an entity lacks legal
capacity assumed by an economic model; that a right or duty is narrower or broader
than the economic proxy; or that a remedy changes the effective option set. GRE can
return evidence that legal rules operate through unexpected economic dependencies,
generate unequal realization costs, or alter long-horizon generative conditions. Nei-
ther correction has automatic priority outside the proposition it supports.
Definition 23.201 (GRE–GR-Law interface portfolio). A GRE–GR-Law interface port-
folio is a versioned collection of property, contract, personhood, rights, duties, recog-
nition, infrastructure, justice, handoff, and correction records maintained across ju-
risdictions, institutions, historical periods, and economic domains.

The portfolio makes legal variation analytically visible. A legal form that produces
one economic effect in one institutional environment may generate another else-
where because enforcement, administrative capacity, social practice, or infrastruc-
tural access differs. Comparative work should therefore preserve jurisdiction, pe-
riod, institutional setting, and doctrinal version rather than treating a legal label as a
universally equivalent variable.
Proposition 23.202 (GRE–GR-Law interface answerability). A GRE claim that materi-
ally depends on law is cross-domain answerable when the relevant legal object, source
of legal warrant, economic manifestation, realization pathway, jurisdictional and tem-
poral scope, domain-specific remainder, and possible GR-Law correction return are ex-
plicit enough that contrary legal analysis can revise the economic interpretation or re-
classify the question.

This condition keeps law economically consequential without making it econom-
ically reducible. GRE studies how legally constituted positions alter resources, re-
lations, capabilities, dependence, value pathways, participation, and future options.
GR-Law supplies the domain warrant where the conclusion depends on legal valid-
ity, classification, standing, interpretation, authority, or remedy. The next section
carries the same containment discipline into political theory, where power, author-
ity, legitimacy, participation, and collective action create another closely coupled but
non-equivalent interface.
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23.9 Political Theory Interface

Section 23.8 established the interface between GRE and Generative Relational Law by
separating juridical constitution from economic manifestation. The present section
turns to political theory. Its role is to identify where economic relations become in-
separable from questions of political power, authority, collective action, public insti-
tutions, legitimacy, participation, recognition, and political-economic ordering with-
out allowing GRE to absorb those questions into economics. The objective is to spec-
ify which political phenomena GRE can investigate as economically consequential
structures, which propositions require specifically political-theoretical warrant, and
how political-theoretical findings can return corrections to GRE. The section develops
nine interfaces: power, authority, collective action, public institutions, legitimacy,
participation, recognition, political economy, and the limits of economic explanation.
The method follows the containment and translation disciplines established in Sec-
tions 23.2–23.3. Earlier GRE analyses of economic power, justice, governance, insti-
tutions, and public economic order remain available, but they do not independently
establish political authority, public legitimacy, political standing, or the normative
terms of collective rule.
Definition 23.203 (GRE–political-theory interface record). A GRE–political-theory in-
terface record specifies an economically consequential political configuration, the rel-
evant economic positions and relations, the political objects or claims involved, the di-
rection of translation, the economic manifestations under investigation, the political-
theoretical questions requiring independent warrant, the institutional and histori-
cal boundaries of the inquiry, the principal forms of evidence, unresolved norma-
tive questions, expected political-theory correction returns, and the GRE claims that
would require revision if the political characterization changes.

The record is designed to prevent four recurrent collapses. Economic power
should not be equated with political power. Effective control should not be equated
with authority. Collective economic coordination should not be equated with po-
litical collective action. Economic performance or social acceptance should not be
treated as sufficient evidence of political legitimacy. These distinctions remain com-
patible with strong causal interaction across the boundary. Resources, ownership,
information, dependence, organization, infrastructure, and capability can condition
political possibility, while political authority, institutional design, recognition, and
collective decisions can restructure economic relations.
Proposition 23.204 (Political-theory handoff condition). A GRE inquiry should hand
a material subquestion to political theory when resolution of that subquestion depends
principally on political authority, legitimacy, collective standing, public justification,
representation, membership in a political community, the normative structure of col-
lective decision, or specifically political forms of recognition rather than on economic
mechanism or consequence alone.

Proposition 23.204 concerns the source of warrant rather than the importance of
the political object for economics. GRE can continue to analyze how authority, partici-
pation, recognition, or public institutions alter allocation, capability, bargaining, risk,
value conversion, investment, dependence, or generative opportunity. The handoff
is triggered when the conclusion itself is political-theoretical.
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Table 23.9: Principal operations at the GRE–political-theory interface

Interface object GRE contribution Political-theory question Return to GRE

Power Resources, dependence, ca-
pability, conversion, circula-
tion, control

When does an asymmetry
become specifically political
power, through which public or
collective relation?

Revised power typing
and mechanism bound-
aries

Authority Compliance conditions, insti-
tutional capacity, economic
incidence

What authorizes rule, decision,
command, or representation?

Revised distinction
between control, office,
and authority

Collective action Coordination costs, incen-
tives, resources, network
structure

What constitutes a political col-
lectivity, public purpose, or rep-
resentative action?

Revised collective unit
and coordination mech-
anism

Public institutions Fiscal capacity, allocation,
administration, infrastruc-
ture

What makes an institution pub-
lic andwhat political standing at-
taches to its acts?

Revised public/private
and institutional bound-
ary assumptions

Legitimacy Economic conditions and
consequences of acceptance,
contestation, compliance

What makes an exercise of
power or authority politically
legitimate?

Revised treatment of
compliance, durability,
and institutional stabil-
ity

Participation Access costs, capabilities, ma-
terial constraints, incidence

What counts as political partici-
pation, standing, representation,
or voice?

Revised participation
and exclusion profiles

Recognition Economic consequences of
status, membership, visibil-
ity, classification

What political status or standing
is created, denied, or contested?

Revised subject, mem-
bership, and capability
boundaries

Political economy Mutual conditioning of
economic and political struc-
tures

Which political mechanisms
constitute, stabilize, or trans-
form economic ordering?

Revised causal architec-
ture and scope of eco-
nomic explanation

Scope limit Economic manifestations
and consequences of politi-
cal ordering

Authority, legitimacy, public jus-
tification, representation, politi-
cal membership

Handoff, reclassifica-
tion, or joint gover-
nance

Table 23.9 summarizes the principal operations developed below.

23.9.1 Power

Power is the first interface because Chapter 16 already established an extensive GRE
architecture for economic power. That architecture distinguishes asymmetry from
relationally realized power and identifies mechanisms involving resources, capabil-
ities, dependence, institutional position, conversion, circulation, capture, and repro-
duction. Political theory introduces an additional question: under what conditions
does a power relation become specifically political rather than merely economically
consequential?
Definition 23.205 (Political-power interface profile). A political-power interface pro-
file records the relevant economic asymmetries, the affected positions, the collective
or public relation in which power is exercised, the decision or possibility being condi-
tioned, the mechanism of influence or control, the institutional setting, the relevant
political standing or membership relation, the temporal horizon, contestability, and
the economic consequences of the political power relation.

This profile prevents political power from being inferred directly from wealth,
ownership, market concentration, or organizational resources. These can be impor-
tant carriers or enabling conditions, but the political claim requires an additional
relational specification. Economic resources may finance agenda setting, organiza-
tion, information production, lobbying, electoral mobilization, institutional access,
or coercive capacity. Yet the political mechanism depends on how those resources
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enter institutions, public decisions, collective membership, authority structures, or
recognized political channels.

Conversely, political power can reshape economic possibility without being re-
ducible to prior economic advantage. Public authority may redefine property,
taxation, eligibility, organizational form, labor regulation, monetary conditions, pub-
lic investment, or legal status. GRE therefore needs a typed interface rather than a
one-directional account in which economic resources mechanically become political
outcomes.
Proposition 23.206 (Economic–political power non-equivalence). Economic power
and political power should be treated as non-equivalent typed relations unless an inter-
face analysis identifies the collective or public mechanism through which an economic
asymmetry becomes politically operative or a political power relation becomes econom-
ically consequential.

The proposition allows strong coupling without identity. It also creates room for
empirical divergence: concentrated economic resources may fail to translate into po-
litical influence under some institutional conditions, while politically authoritative
positions may exercise substantial economic effects despite limited private wealth.

23.9.2 Authority

Authority requires a sharper boundary because observed compliance, organizational
hierarchy, or practical control can be economically reconstructed without establish-
ing why an actor or institution is entitled, authorized, or recognized to issue bind-
ing decisions. GRE can analyze the costs, capacities, incentives, dependencies, and
consequences surrounding authoritative arrangements, but the specifically political
meaning of authority requires a separate warrant.
Definition 23.207 (Authority–economy interface record). An authority–economy in-
terface record specifies the actor or institution claiming or exercising authority, the
domain of decision, the affected economic positions, the resources and administra-
tive capacities supporting implementation, the observed patterns of compliance or
contestation, the political basis of authority requiring independent analysis, and the
economic consequences produced through the authoritative relation.

The distinction is useful where several mechanisms can generate similar behavior.
An employer may obtain compliance through contractual dependence; a platform
may structure action through technical control; a public agency may issue decisions
backed by legal competence; a political institutionmay claim authority over a popula-
tion; a community body may possess socially recognized leadership. Their economic
effects may overlap, but their political status need not.
Proposition 23.208 (Authority non-deduction). Political authority should not be in-
ferred solely from effective control, repeated compliance, organizational hierarchy, eco-
nomic indispensability, coercive capacity, or administrative success.

The proposition also protects GRE from an inverse mistake. A politically authorita-
tive institution may lack the economic resources or administrative capacity required
to realize its decisions. GRE can investigate that implementation gap, but it should
not redefine authority as whatever produces compliance most efficiently. Political
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theory remains responsible for the constitutive and normative question of authority,
while GRE investigates the economic conditions and consequences of its exercise.

23.9.3 Collective Action

Collective action is closely connected to economic coordination, but the two are not
interchangeable. GRE can study resource mobilization, coordination costs, incentive
compatibility, network structure, shared infrastructures, dependence, and distribu-
tional consequences. Political collective action may additionally involve the consti-
tution of a public, representation, contestation, common purposes, political identity,
and claims made in the name of others.
Definition 23.209 (Collective-action interface profile). A collective-action interface
profile records the participants and represented positions, the collective objective or
contested issue, resource and coordination requirements, decision and representa-
tion procedures, participation and exit conditions, internal asymmetries, relevant
public or political standing, external effects, temporal durability, and the economic
consequences of collective action or collective-action failure.

This profile makes it possible to use economic theories of incentives or coordina-
tion without treating them as complete theories of political collectivity. Free-riding,
transaction costs, organizational resources, or selective incentives may explain part
of mobilization, but they do not alone establish who constitutes the collective, whose
interests can be represented, how dissent is handled, or why an action should count
as politically representative.
Proposition 23.210 (Collective-action domain differentiation). Economic coordi-
nation analysis can inform political collective-action research when resource, incen-
tive, and dependency mechanisms are material, but political claims about collective
standing, representation, membership, and public purpose require additional political-
theoretical analysis.

The interface is especially important for unions, associations, social move-
ments, cooperatives, public campaigns, neighborhood organizations, and platform-
mediated collectivities. GRE may analyze how material capacity enables participa-
tion or how collective action changes allocation and bargaining. Political theory
may revise the unit of analysis when the relevant political collective differs from the
economically convenient aggregation.

23.9.4 Public Institutions

Public institutions connect governance, law, economics, and political theory. GRE
can analyze public finance, administrative capacity, service provision, procurement,
infrastructure, redistribution, public investment, institutional learning, and the eco-
nomic consequences of organizational design. The additional political question is
what makes an institution public in the relevant sense and what authority, standing,
accountability, or representative relation attaches to its acts.
Definition 23.211 (Public-institution interface record). A public-institution interface
record specifies the institution, its legally and politically constituted mandate, the
public or constituency to which it is related, its resource base, decision architecture,
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administrative capabilities, accountability and contestation channels, affected eco-
nomic positions, and the economic consequences of its decisions and institutional
capacities.

The record guards against defining publicness by funding source or ownership
alone. A publicly funded organization may exercise little political authority; a pri-
vately organized body may perform delegated public functions; hybrid institutions
may combine public mandate withmarket financing; central banks, universities, util-
ities, public corporations, regulatory bodies, and multilevel institutions can occupy
different positions across jurisdictions.
Proposition 23.212 (Publicness non-deduction). The political publicness of an institu-
tion should not be inferred solely from public funding, state ownership, administrative
scale, monopoly position, economic importance, or service provision.

GRE can nonetheless study the consequences of public institutional form. Fiscal ca-
pacity, staffing, informational infrastructure, procurement rules, bureaucratic delay,
risk-bearing capacity, and institutional memory can shape economic generativity. Po-
litical theory remains necessary where the analysis turns to representative standing,
public authority, political accountability, or the justification of collective institutional
power.

23.9.5 Legitimacy

Legitimacy marks one of the clearest limits on economic reduction. Institutions with
high output, low administrative cost, rapid response, stable compliance, or broad
material benefits may still face political-theoretical questions about legitimacy. Con-
versely, a politically legitimate institution may produce costly, contested, or econom-
ically inefficient outcomes under some conditions. GRE therefore needs an interface
that allows economic evidence to matter without allowing economic performance to
settle the political question.
Definition 23.213 (Legitimacy–economy interface profile). A legitimacy–economy in-
terface profile records the institution or exercise of power under evaluation, the af-
fected political community or positions, the economic conditions supporting or con-
straining the arrangement, observed compliance and contestation, distributional and
generative consequences, material participation conditions, the political standards
of legitimacy requiring independent argument, and the economic consequences of
legitimacy or legitimacy deficits.

Economic inquiry can contribute in at least three ways. First, it can show whether
participation, voice, legal remedy, or public reasoning is materially inaccessible to
some groups. Second, it can identifywho bears the costs ofmaintaining an institution
and who receives its benefits. Third, it can examine whether economic dependence
makes apparent consent or compliance difficult to interpret. These findings can be
politically relevant without themselves constituting a theory of legitimacy.
Proposition 23.214 (Performance–legitimacy non-equivalence). Economic perfor-
mance, aggregate welfare gains, administrative efficiency, institutional durability,
observed compliance, or low contestation should not be treated as sufficient evidence
of political legitimacy.
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The reverse also matters. Political legitimacy does not imply that economic con-
sequences are benign, equally distributed, or generatively sustainable. The two do-
mains therefore require reciprocal correction rather than hierarchical reduction.

23.9.6 Participation

Participation already appears throughout GRE in economic relations, organizational
life, governance, knowledge production, andAI-mediated systems. Political participa-
tion introduces additional issues of standing, representation, voice, agenda influence,
membership, and collective decision. A person can participate economicallywhile be-
ing excluded politically, or possess formal political participation rights while lacking
the resources, time, information, accessibility, or security needed for effective exer-
cise.
Definition 23.215 (Political-participation interface profile). A political-participation
interface profile records formal opportunities for political participation, effective
access conditions, resource and capability requirements, standing and member-
ship rules, agenda and decision channels, representation structures, participation
burdens, participation-induced risks, internal asymmetries, and the economic conse-
quences of participation or exclusion.

The profile allows GRE to investigate material participation conditions while
leaving the specifically political meaning of participation to political theory. Time
scarcity, transport, care obligations, income loss, information costs, digital access,
language capacity, disability accommodation, and exposure to retaliation can all
affect practical participation. They are economically tractable without defining what
participation should count as politically sufficient.
Proposition 23.216 (Formal–effective political participation distinction). Formal
availability of a participatory channel should be distinguished from effective political
participation when access costs, capability requirements, standing rules, representa-
tion structures, or material risks generate systematic differences in who can use the
channel and with what influence.

GRE can therefore contribute a participation-incidence analysis, but political the-
orymust still address questions concerning representation, equality of political stand-
ing, deliberative adequacy, or the normative meaning of voice.

23.9.7 Recognition

Recognition is another concept shared across domains but not automatically equiv-
alent. Economic institutions recognize categories for purposes such as eligibility,
credit, employment, pricing, ownership, membership, or access. Political recogni-
tion may concern membership in a polity, public status, minority standing, represen-
tation, visibility, or acknowledgement of historically constituted groups. These forms
can interact without collapsing into one another.
Definition 23.217 (Political-recognition interface record). A political-recognition in-
terface record specifies the subject or group seeking or receiving recognition, the po-
litical status or standing at issue, the recognizing institution or public, the economic
classifications that interact with the political status, material conditions of recogni-
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tion, exclusion ormisrecognition pathways, and the economic consequences of recog-
nition, non-recognition, or contested recognition.

Recognition can be constitutive. A statusmay alter access to representation, public
resources, legal remedies, institutional consultation, or eligibility for specific protec-
tions. Yet GRE should not infer political recognition from economic inclusion alone.
Market access, employment, taxation, or service eligibility may coexist with political
exclusion or unequal standing.
Proposition 23.218 (Recognition non-equivalence). Economic recognition, institu-
tional classification, legal recognition, social visibility, and political recognition should
be treated as distinct but potentially interacting relations unless the inquiry supplies
an explicit translation establishing the relevant correspondence.

The proposition is particularly important for analyses of marginalized groups, mi-
grants, indigenous communities, informalworkers, stateless persons, algorithmically
classified populations, and other positions whose economic and political recognition
can diverge substantially.

23.9.8 Political Economy Interface

Political economy is not merely the juxtaposition of political and economic variables.
It concerns configurations in which political and economic structures are mutually
conditioning and sometimes jointly constitutive. Chapter 21 already placed GRE in
dialogue with political-economic traditions. The present task is narrower: to define
the interface through which political-theoretical claims and GRE claims can interact
without either domain claiming exhaustive explanatory priority.
Definition 23.219 (Political-economy interface dossier). A political-economy inter-
face dossier records the economic structures under investigation, the political insti-
tutions and relations conditioning them, the direction and timing of causal or con-
stitutive influence, the relevant power and authority mechanisms, historical depen-
dencies, public decisions, distributive and generative consequences, competing eco-
nomic and political explanations, and the points at which domain-specific warrant is
required.

The dossier should distinguish at least four patterns. Economic structures can con-
dition political organization by shaping resources, dependencies, concentration, or
participation costs. Political institutions can condition economic structures through
taxation, monetary arrangements, property regimes, public investment, regulation,
recognition, and institutional design. Some arrangements may be jointly constituted,
so separating a political cause from an economic effect becomes analytically mislead-
ing. Finally, the domains can change at different rates, producing lags and feedbacks
rather than a stable one-way relation.
Proposition 23.220 (Bidirectional political-economic constitution). Where evidence
supports reciprocal or jointly constitutive mechanisms, GRE should represent political
and economic structures as bidirectionally conditioning rather than assigning explana-
tory priority to one domain by default.

This proposition does not imply symmetrical influence in every case. The direc-
tion, strength, timing, and scale of influence remain empirical and historical ques-
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tions. It instead rejects a default hierarchy in which economic structure is always
foundational or political institutions are always decisive.
Definition 23.221 (Political-theory correction return). A political-theory correction
return is a documented finding from political-theoretical inquiry that requires GRE
to revise an economic object, relation, mechanism, subject boundary, institutional
classification, participation profile, power type, public/private distinction, or scope
claim because the prior GRE formulation depended on an inadequate political char-
acterization.

Examples include discovering that GRE treated an exercise of authority as mere
organizational control, modeled a constituency as a homogeneous economic group
despite contested political membership, inferred legitimacy from compliance, or
treated a public institution as equivalent to a large service provider. Such correc-
tions belong inside the GRE research record rather than being relegated to external
commentary.

23.9.9 Limits of Economic Explanation

The political-theory interface becomesmost important where economic mechanisms
remain relevant but cease to be sufficient for the principal claim. Political questions
often include economic conditions and consequences; that does not make them re-
ducible to economic explanation. The relevant boundary is therefore substantive
rather than lexical.
Definition 23.222 (Economic-reduction signal in political analysis). An economic-
reduction signal in political analysis is present when a political claim concerning
authority, legitimacy, political standing, representation, public justification, collec-
tive membership, or recognition is inferred principally from economic performance,
resource possession, incentives, market behavior, observed compliance, or aggregate
welfare without an independently warranted political bridge.

The signal does not make economic evidence irrelevant. It identifies a missing in-
terface step. An institution’s distributive consequences can be central to legitimacy
arguments, but those consequences do not constitute the entire legitimacy claim. Eco-
nomic dependence can distort participation, but measuring dependence does not es-
tablish what equal political standing requires. Concentrated wealth can condition
political power, but wealth concentration is not itself a complete political-power re-
lation.
Proposition 23.223 (Political explanation handoff). When the principal explanatory
or evaluative burden of an inquiry depends on specifically political concepts whose con-
tent cannot be supplied by economic relations alone, the inquiry should move to politi-
cal theory, adopt joint GRE–political-theory governance, or narrow its GRE claim to the
economic conditions and consequences that GRE can warrant.

A disciplined interface also requires return paths. Political theory can reveal that
an economic unit has been politically misclassified, that a participation variable con-
ceals unequal standing, that an authority relation has been mistaken for control, or
that economic welfare has been used as a proxy for legitimacy. GRE can return com-
plementary evidence concerning material barriers, capability effects, dependence,
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distribution, long-horizon economic consequences, and generative opportunity.
Definition 23.224 (GRE–political-theory interface portfolio). A GRE–political-theory
interface portfolio is a versioned collection of political-interface records, power trans-
lations, authority handoffs, collective-action profiles, public-institution records, le-
gitimacy interfaces, participation profiles, recognition interfaces, political-economy
dossiers, correction returns, non-equivalent concepts, and unresolved boundary
questions maintained across projects.

The portfolio makes repeated interface problems visible. It can show, for exam-
ple, whether GRE repeatedly overextends economic power into political authority,
whether participation studies systematically omit political standing, or whether
public-institution analyses compress heterogeneous political mandates into adminis-
trative capacity variables.
Proposition 23.225 (GRE–political-theory interface answerability). A GRE–political-
theory interface is answerable when the economic claim, political claim, translation
path, evidential source, domain-specific remainder, and possible political-theory cor-
rection return are explicit enough that contrary political analysis can revise the GRE
interpretation or reclassify the inquiry.

This condition preserves a productive but bounded political interface. GRE can
investigate how economic structure conditions political possibility and how political
ordering reshapes economic relations. Political theory retains independent responsi-
bility for authority, legitimacy, representation, political standing, collective member-
ship, andpublic justification. Their interactionbecomes a site of reciprocal correction
rather than a route toward disciplinary absorption.

23.10 Generative Relational Education Interface

Chapter 19 treated education as a substantive economic domain in which resources,
institutions, infrastructures, technologies, and relations participate in the generation
of learning, capability, judgment, participation, and future options. The present sec-
tion has a different role. It specifies the interface between GRE and a prospective Gen-
erative Relational Education programme without turning GRE into a general theory
of education. Its objective is to identify which educational structures GRE can inves-
tigate through economic conditions and consequences, which claims require specif-
ically educational or pedagogical warrant, and how educational findings can return
corrections to GRE. The section develops nine interfaces: learning relations, capabil-
ity generation, curiosity, aesthetic judgment, epistemic participation, educational in-
frastructure, knowledge communities, economic conditions of education, and limits
of economic reduction. The method follows the containment and translation disci-
plines established in Sections 23.2–23.3. The educational domain analysis developed
in Chapter 19 remains available, but its economic description does not by itself estab-
lish educational quality, pedagogical adequacy, developmental appropriateness, or
the purposes that education ought to serve.
Definition 23.226 (GRE–education interface record). A GRE–education interface
record specifies the learner or learning collective, the educational relation or process
under investigation, the relevant economic positions and constraints, the educa-
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tional objects or claims involved, the economic manifestations being studied, the
educational-theoretical questions requiring independent warrant, the temporal and
developmental horizon, the infrastructures and communities supporting learning,
the principal forms of evidence, and the GRE claims that would require revision if
the educational characterization changes.

The record separates three questions that often travel together but should remain
analytically distinct. First, under what economic conditions can learning relations
occur? Second, what educational processes actually generate learning, capability, cu-
riosity, judgment, or participation? Third, what later economic consequences follow
from those educational changes? GRE has a direct role in the first and third ques-
tions and a bounded role in the second. Educational theory, pedagogy, developmen-
tal inquiry, and domain-specific teaching knowledge can be constitutive to the second
question even when the process is economically consequential.
Proposition 23.227 (Educational-theory handoff condition). A GRE inquiry should
hand a material subquestion to educational theory when resolution of that subquestion
depends principally on the constitution of learning, pedagogical adequacy, developmen-
tal appropriateness, curricular purpose, educational relationship, or the formation of
educational judgment rather than on economic condition or consequence alone.

Proposition 23.227 does not make educational processes external to economic in-
quiry. Time, household security, teacher labor, institutional funding, language access,
digital infrastructure, credential systems, geographic location, disability access, and
opportunity costs can materially determine which educational relations are reach-
able and sustainable. The handoff concerns the source of warrant for the educational
claim.

Table 23.10 summarizes the principal operations developed below.

23.10.1 Learning Relations

Learning relations are the first interface because Chapter 19 already represented edu-
cation as historically situated interaction among learners, teachers, peers, texts, tools,
families, institutions, communities, and artificial systems. The interface question is
narrower: which properties of these relations are economically conditioned, and
which require educational interpretation before GRE can treat them as generative?
Definition 23.228 (Learning-relation interface profile). A learning-relation interface
profile records the learner or learning collective, the persons, practices, artifacts, insti-
tutions, or systems participating in the relation, the economic conditions enabling or
constraining contact, the forms of instruction, participation, feedback, recognition,
and practice involved, the expected educational change, the temporal horizon, evi-
dence of later capability or participation, and the educational questions that cannot
be settled by economic observables alone.

The profile prevents resource provision from standing in for an educational re-
lation. A funded classroom, tutoring subscription, network connection, AI tutor, or
teacher allocation can make interaction possible without establishing that the inter-
action produces understanding, revisable capability, or a sustainable learning trajec-
tory. Conversely, a relation can be educationally powerful evenwhen thematerial re-
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Table 23.10: Principal operations at the GRE–education interface

Interface object GRE contribution Educational-theory question Return to GRE

Learning relations Time, resources, access, de-
pendency, institutional and
technological conditions

Which relations support learn-
ing, feedback, practice, recogni-
tion, and development?

Revised conversion and
relation architecture

Capability genera-
tion

Resource conversion, option
expansion, durability, eco-
nomic realization

Which capabilities are educa-
tionally constituted and how are
they regenerated?

Revised distinction be-
tween output and capa-
bility

Curiosity Security, time, exposure, ac-
cess, attention, opportunity
cost

How is curiosity cultivated,
sustained, redirected, or weak-
ened?

Revised treatment of
preference, salience,
and question formation

Aesthetic judgment Abundance, selection con-
straints, informational
environments

How is educational judgment
formed and calibrated within a
field of practice?

Revised orientation and
judgment variables

Epistemic participa-
tion

Access, standing costs,
language, infrastructure,
network position

What counts as consequential
participation in learning and
knowledge practice?

Revised participation
and capability profiles

Educational infras-
tructure

Funding, labor, facilities,
platforms, accessibility,
maintenance

Which infrastructures are ped-
agogically usable and develop-
mentally appropriate?

Revised access, mainte-
nance, and resilience
analysis

Knowledge commu-
nities

Resource flows, mentoring
capacity, reproduction, entry
conditions

How are norms, practices, iden-
tities, and standards learned
through participation?

Revised unit of anal-
ysis and community-
reproduction mecha-
nisms

Economic conditions Distribution, household con-
straints, public finance, labor
markets, opportunity costs

How do educational aims re-
spond to or resist economic pres-
sures?

Revised incidence
and generative-return
claims

Scope limit Economic conditions and
consequences of education

Educational quality, pedagogy,
development, curricular pur-
pose, formation of judgment

Handoff, reclassifica-
tion, or joint inquiry

source intensity is modest, provided that it supplies appropriate challenge, feedback,
participation, trust, recognition, or entry into a practice. Situated accounts of learn-
ing are relevant here because they treat changing participation in practice as part of
learning rather than as a context external to it (Lave andWenger 1991; Wenger 1998).

Economic conditions nonetheless matter to relational form. Time scarcity can
shorten feedback cycles or make sustained mentoring difficult. Employment or
household insecurity can reduce the learner’s capacity to remain in an appren-
ticeship. Funding rules can reward large-group delivery over individual diagnosis.
Platform design can determine whether interaction is reciprocal or one-directional.
Credential competition can alter peer cooperation. GRE can reconstruct thesemecha-
nismswhile leaving the educational adequacy of the relation open to domain-specific
inquiry.
Proposition 23.229 (Learning-relation non-reduction). The economic accessibility,
cost, or intensity of a learning relation should not be treated as sufficient evidence of
its educational generativity unless educational inquiry also supports the mechanism
through which participation in that relation changes later understanding, capability,
judgment, or participation.

This proposition also allows education to correct GRE. If educational inquiry shows
that a relation GRE treated as a transferable service depends on developmental se-
quencing, tacit recognition, embodied practice, trust, or a community norm, the eco-
nomic model may need to revise its unit of analysis. The relevant economic object
can shift from an isolated instructional input toward a relation or institutional con-
figuration whose continuity has economic consequences.
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23.10.2 Capability Generation

Capability generation sharpens the boundary between education and resource trans-
fer. GRE has repeatedly distinguished possession of a resource from the capability
to mobilize it. Education makes this distinction especially visible because immediate
performance can be produced through assistance, memorization, imitation, or highly
specific support while later independent or adaptive capability remains weak.
Definition 23.230 (Educational capability-generation interface). An educational
capability-generation interface specifies the educational capability under investiga-
tion, the resources and relations through which it is expected to form, the learner’s
prior position, the forms of supported and unsupported performance observed, evi-
dence of transfer or regeneration across changed conditions, the economic resources
required for continuation, and the educational warrant for treating the observed
change as capability rather than temporary performance.

The interface can incorporate capability-oriented economic analysis without re-
ducing educational formation to later earnings or productivity. Sen’s capability ap-
proach is relevant because it distinguishes resources from substantive opportunities
to act, while GRE adds a temporal question about how those capabilities are gener-
ated and regenerated through relations (Sen 1999). Educational theory can then ask
which practices, sequences, explanations, feedback forms, or curricular structures
actually produce the relevant capability.

This distinction matters acutely under artificial assistance. A learner can com-
plete a task with an AI system while remaining unable to verify the result, recon-
struct the reasoning, transfer themethod, or notice when the system fails. Chapter 19
described this as assistance-to-capability conversion. At the interface level, the eco-
nomic question concerns access to assistance, its distribution, cost, dependency, and
downstream capability consequences; the educational question concerns the consti-
tution of learning under assisted conditions.
Proposition 23.231 (Capability-generation warrant). A GRE claim that an edu-
cational arrangement generates capability should distinguish resource receipt and
supported performance from evidence of durable, transferable, or regenerable ca-
pacity, and should defer the educational constitution of that capacity to appropriate
pedagogical or domain-specific warrant where necessary.

The proposition prevents capability language from becoming a broad positive la-
bel for educational spending or attainment. It also creates a correction path. If later
educational evidence shows that a supposedly durable capability depends on contin-
uous hidden support, narrow task familiarity, or institutional recognition that does
not travel across settings, GRE should revise the claimed option-space expansion or
generative return.

23.10.3 Curiosity

Curiosity is economically conditioned but not well represented as a stable preference
whose intensity can simply be observed and priced. Earlier chapters treated curiosity
as part of the sequence through which encounters become questions and sustained
inquiry. Education provides one of the principal environments inwhich that capacity
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can be enlarged, narrowed, rewarded, redirected, or made costly.
Definition 23.232 (Curiosity-support interface profile). A curiosity-support interface
profile records the learner’s opportunities for encounter and exploration, available
discretionary time, material security, access to mentors, texts, tools, environments,
and communities, institutional incentives and penalties for question formation, the
range of questions treated as admissible, observed persistence of inquiry, and educa-
tional evidence concerning how curiosity is cultivated or inhibited.

GRE can analyze the distribution of conditions in this profile. Quiet space, lan-
guage access, libraries, laboratories, field experience, mobility, mentorship, broad-
band, computational resources, and freedom from immediate insecurity are not
evenly distributed. Examination systems and labor-market pressures can also alter
the opportunity cost of open-ended inquiry. Veblen’s discussion of “idle curiosity”
remains useful as an early account of inquiry whose value is not exhausted by imme-
diate utility (Veblen 1914). The present interface adds a distributional question: who
can afford to sustain such inquiry, and through which educational arrangements
does curiosity become a capability rather than a fleeting disposition?

Educational theory supplies a different warrant. It can investigate developmental
timing, appropriate challenge, problem situations, intrinsic and extrinsic motivation,
classroomclimate, teacher response, disciplinarynorms, and the relationbetween cu-
riosity and understanding. Dewey’s treatment of inquiry and problematic situations
is relevant here because it connects learning with active reconstruction rather than
passive reception (Dewey 1910). GRE can study the conditions under which such en-
vironments become materially available without presuming to derive the pedagogy
from those conditions.
Proposition 23.233 (Curiosity non-instrumentality condition). GRE should not treat
curiosity as educationally valuable only when a direct productivity, earnings, or innova-
tion pathway is already identifiable; it may analyze the economic conditions that widen
or restrict open-horizon inquiry while leaving the educational and intrinsic significance
of curiosity partly outside economic valuation.

The condition matters especially in rapidly changing knowledge environments. A
question that appears economically peripheral at one moment can later become con-
sequential, but uncertainty about future usefulness is not the only reason to preserve
curiosity. The interface therefore protects a domain-specific remainder even while
GRE studies the resource architecture that makes curiosity unequally possible.

23.10.4 Aesthetic Judgment

Aesthetic judgment enters the education interface through orientation. Learners and
educators encounter more possible texts, models, examples, explanations, projects,
styles, and generated artifacts than can be pursued equally. Judgment helps orient
attention among alternatives, but the relevant judgments are neither reducible to
truth conditions nor safely inferred from market demand or popularity.
Definition 23.234 (Educational aesthetic-judgment interface). An educational
aesthetic-judgment interface records the field of alternatives from which a learner or
educator selects, the qualities perceived as elegant, fitting, coherent, striking, fertile,
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or well formed, the educational task for which those qualities matter, the social and
institutional conditions shaping exposure and recognition, later epistemic or prac-
tical consequences, and the boundary between aesthetic orientation and evidential
warrant.

The interface builds on the distinction developed in Chapter 6: aesthetic judgment
can orient inquiry without directly establishing truth. Kant’s treatment of aesthetic
judgment and Dewey’s processual account of aesthetic experience provide contrast-
ing resources for thinking about the structure of such judgment (Kant 1987; Dewey
1934). GRE’s concern is narrower. Abundance, platform ranking, curricular time,
institutional prestige, cost, and access can influence which forms and examples a
learner encounters and which judgments are reinforced. These conditions can be-
come economically unequal even when the educational meaning of the judgment
cannot be reduced to an economic variable.

Aesthetic judgment is also field-specific. Elegance in a proof, explanatory econ-
omy in a theory, balance in a design, expressive adequacy in a performance, and
coherence in an argument are not interchangeable properties. Educational inquiry
is needed to determine how learners acquire the perceptual and evaluative capaci-
ties appropriate to a practice, how those capacities relate to standards and criticism,
and when they should remain open to revision.
Proposition 23.235 (Aesthetic-orientation non-proxy). Neither market valuation, in-
stitutional prestige, popularity, nor immediate performance should be used as a general
proxy for educationally relevant aesthetic judgment; GRE may study the economic con-
ditions shaping exposure and selection while educational and aesthetic inquiry retain
responsibility for the judgment’s domain-specific formation and significance.

This proposition anticipates the more explicit aesthetics interface developed later
in Chapter 23. The educational interface is narrower: it asks how learners acquire
orientation capacities within practices and how economic conditions shape the space
in which those capacities can develop.

23.10.5 Epistemic Participation

Learning becomes more than private acquisition when learners enter practices in
which they can ask questions, interpret evidence, contribute artifacts, receive criti-
cism, revise claims, teach others, and participate in the reproduction of knowledge.
Chapter 17 described epistemic participation as a relational economic object. The
education interface asks when access to an epistemic setting becomes consequential
participation and how educational formation changes the learner’s position within
it.
Definition 23.236 (Educational epistemic-participation profile). An educational
epistemic-participation profile records the practice or knowledge community entered,
the learner’s initial position, access and language conditions, opportunities to ob-
serve, question, contribute, verify, receive feedback, and exercise judgment, the
distribution of recognition and responsibility, changes in capability and standing
over time, and the economic and educational barriers affecting continued participa-
tion.
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Participation can therefore differ frommere presence. Enrollment in a university,
access to an online course, attendance at a laboratory, or membership in a profes-
sional platform does not establish that the learner has entered the epistemic rela-
tions through which capability and standing develop. Time, confidence, language,
equipment, social recognition, disability access, mentoring, institutional status, and
economic security can condition whether formal access becomes effective participa-
tion.

The distinction is particularly important where AI makes symbolic production
cheap. A learner may generate polished text, code, images, or analyses without
acquiring a stronger position in the epistemic process of problem formation, verifi-
cation, critique, and responsibility. Conversely, AI can widen participation when it
reduces language, explanation, or access barriers and supports learners in entering
practices previously beyond reach. The interface should therefore track the learner’s
changing epistemic role rather than output volume alone.
Proposition 23.237 (Participation-conversion condition). Formal access to an edu-
cational or epistemic setting should be treated as stronger educational participation
only when the learner acquires consequential opportunities to understand, question,
contribute, receive correction, exercise judgment, and assume progressively meaning-
ful roles within the relevant practice.

Educational inquiry can return corrections here aswell. If a participationmeasure
based on attendance, platform activity, publication count, or credential acquisition
fails to capture actual entry into a practice, GRE should revise the economic relation
it associates with participation and avoid treating nominal activity as capability gen-
eration.

23.10.6 Educational Infrastructure

Educational infrastructure connects the economic and educational domains because
it is materially costly, institutionally maintained, and often publicly financed, yet its
educational value depends on use relations that cannot be inferred from provision
alone. Buildings, teachers, libraries, laboratories, networks, archives, curricula, ac-
cessibility systems, platforms, translation resources, assessment systems, andAI tools
can all function infrastructurally when they sustain recurrent learning across learn-
ers and cohorts.
Definition 23.238 (Educational-infrastructure interface record). An educational-
infrastructure interface record specifies an infrastructural component, its financing
and maintenance, labor and governance requirements, intended learners and uses,
accessibility and interoperability conditions, pedagogical functions, dependency
and failure modes, replacement and repair pathways, temporal durability, and evi-
dence that the infrastructure is educationally usable rather than merely nominally
available.

The distinction between availability and usability is central. A broadband connec-
tion does not guarantee accessible content. A laboratory does not guarantee super-
vised entry into experimental practice. A library does not guarantee language access
or the ability to navigate its classifications. A teacher position does not guarantee
enough time for feedback. An AI platform does not guarantee verification capacity
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or continuity if access terms change. Economic analysis can identify the resource
and maintenance structure; educational inquiry can determine whether the configu-
ration supports the intended learning processes.

Infrastructure also has temporal depth. Teacher formation, mentoring systems,
archives, curriculum knowledge, technical maintenance, and institutional memory
can be depleted while current performance remains superficially stable. Cost reduc-
tion that removes the very relations through which tacit knowledge or feedback is
reproduced can therefore generate infrastructure debt. Conversely, automation or
shared infrastructure can free resources for richer educational relations when the
savings are actually converted into access, feedback, teacher support, or new learn-
ing pathways.
Proposition 23.239 (Educational-infrastructure usability condition). Educational in-
frastructure should be treated as effectively available only when relevant learners can
enter, use, interpret, and continue relying on it under the conditions required by the edu-
cational process, with maintenance and repair sufficient to preserve the relation across
the relevant horizon.

The proposition brings educational correction into infrastructure economics. If
a cost model treats teachers, mentors, or community practices as substitutable in-
puts but educational evidence shows that some carry non-substitutable developmen-
tal functions, the economic representation should change rather than treating the
pedagogical remainder as noise.

23.10.7 Knowledge Communities

Knowledge communities provide the relational setting in which educational capa-
bility can become socially consequential. They preserve standards, practices, ques-
tions, language, memory, and opportunities for contribution. Learners can enter
them gradually, and established participants can reproduce or close the pathways
through which future members acquire standing.
Definition 23.240 (Knowledge-community education interface). A knowledge-
community education interface records the community or practice, entry pathways,
mentorship and peer relations, infrastructures and shared resources, recognition
rules, contribution opportunities, tacit and codified knowledge, reproduction re-
sponsibilities, exclusion mechanisms, economic conditions of participation, and the
learner’s changing position within the community over time.

This interface extends the communities-of-practice insight that learning involves
changing participation in socially organized practice (Lave andWenger 1991;Wenger
1998). GRE can study the economic architecture that supports or inhibits such com-
munities: funding for mentorship, time for apprenticeship, career structures, geo-
graphical concentration, digital access, language barriers, precarious employment,
ownership of shared infrastructure, and incentives affecting whether established
members teach, document, or reproduce practice.

Community reproduction can fail despite strong individual output. A research
group can publish extensively while weakening mentoring. A professional field
can produce high earnings while narrowing entry pathways. A school can raise
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test scores while exhausting teachers. A knowledge platform can increase content
volume while concentrating moderation, verification, or archival control. The gener-
ative object is therefore not aggregate output alone but the capacity of the community
to form future participants and revise its practices.
Proposition 23.241 (Knowledge-community reproduction condition). A knowledge
community has stronger educational generativity when participation pathways, men-
toring, standards, shared resources, criticism, and opportunities for contribution en-
able successive participants to acquire and revise the capabilities needed to sustain the
practice without relying on hidden depletion of its relational or infrastructural base.

Educational inquiry can correct GREby revealing that the relevant unit is a commu-
nity trajectory rather than an individual learner or organization. It can also expose
tacit dependencies that are invisible in monetary flows. These findings should be
allowed to revise economic assessments of educational productivity and return.

23.10.8 Economic Conditions of Education

The previous subsections identify educational objects that should not be reduced to
economics. The interface nevertheless requires a positive account of what GRE con-
tributes. Education depends on scarce time, labor, material resources, household con-
ditions, public finance, organizational capacity, transport, housing, digital systems,
language infrastructure, care, and the distribution of security. Economic relations
also shape who can postpone earnings, relocate, undertake unpaid practice, access
elite networks, purchase assistance, or absorb educational failure.
Definition23.242 (Educational economic-conditionprofile). An economic-conditions-
of-education profile records the resources, income and security conditions, time bud-
gets, household and care relations, teacher and staff labor conditions, institutional
finance, geographic and digital access, opportunity costs, credential incentives, mar-
ket and public provisioning, technological dependencies, and distributional asymme-
tries that shape entry into and persistence within an educational process.

The profile should be linked to conversion rather than treated as a list of inputs.
Two learners receiving the samenominal scholarship can face different housing, care,
disability, language, transport, legal, or household constraints. Two schools with simi-
lar budgets can differ in teacher turnover, institutional memory, community trust, or
infrastructure quality. Two countries can expand enrollment while producing differ-
ent capability trajectories because educational relations and institutional conditions
differ. GRE’s contribution is to reconstruct how resources and economic positions
become, or fail to become, usable educational possibility.

Human-capital analysis remains relevant where education affects productivity,
employment, and earnings (Becker 1964). The interface widens rather than rejects
that analysis. Earnings are one economic consequence among several; educational
arrangements can also alter future learning, mobility, participation, knowledge
reproduction, institutional capacity, and the ability to reorient under technological
or social change. These effects can have economic importance even when they are
weakly represented by near-term wages.
Proposition 23.243 (Educational access–conversion distinction). Equal or expanded
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provision of educational resources should not be interpreted as equal educational op-
portunity unless the analysis also addresses the economic and relational conditions
through which nominal access is converted into usable participation, capability, and
future options.

This distinction makes educational inequality more than a resource-gap problem
while preserving the economic relevance of resources. It also allows educational the-
ory to return evidence that some conversion conditions have been misidentified. A
GRE model can then revise its incidence analysis, capability profile, or estimate of
generative educational return.

23.10.9 Limits of Economic Reduction

The education interface becomesmost importantwhere economic observables are in-
formative but insufficient for the principal claim. Education can affect productivity,
earnings, fiscal capacity, labor-market mobility, innovation, and institutional perfor-
mance. Yet the educational significance of learning relations, curiosity, judgment, de-
velopment, cultural transmission, play, identity, care, or entry into a practice cannot
be established by those consequences alone.
Definition 23.244 (Economic-reduction signal in education). An economic-reduction
signal in education is present when a claim concerning educational quality, learning,
development, curiosity, judgment, pedagogical adequacy, or educational purpose is
inferred principally from resource expenditure, productivity, earnings, credential
value, test-linked incentives, market demand, institutional revenue, or aggregate eco-
nomic return without an independently warranted educational bridge.

Several recurrent reductions follow this pattern. Teaching can be represented as
a labor input without identifying the relation through which learning occurs. Cu-
riosity can be treated as a preference for information. Judgment can be proxied by
performance on familiar tasks. A knowledge community can be represented as a pro-
duction network without examining mentorship or practice reproduction. A school
can be evaluated as an output-generating organization while its developmental, cul-
tural, or relational functions remain invisible. These representations may answer
bounded economic questions, but they become inadequate when used to settle edu-
cational ones.
Proposition 23.245 (Educational explanation handoff). When the principal explana-
tory or evaluative burden of an inquiry depends on specifically educational concepts
whose content cannot be supplied by economic relations alone, the inquiry should move
to educational theory, adopt joint GRE–education governance, or narrow its GRE claim
to the economic conditions and consequences that GRE can warrant.

A disciplined interface also requires correction in the reverse direction. Educa-
tional theory can show that GRE has misidentified the relevant learner, treated a
developmental sequence as freely reorderable, mistaken assisted performance for
capability, compressed participation into attendance, ignored tacit mentorship, or
evaluated infrastructure without regard to pedagogical usability. Such findings can
change the economic object itself.
Definition 23.246 (Education correction return). An education correction return is
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a documented finding from educational inquiry that requires GRE to revise an eco-
nomic object, relation, capability claim, participation measure, infrastructure assess-
ment, temporal horizon, community boundary, generative-return estimate, or scope
claim because the prior economic formulation depended on an inadequate educa-
tional characterization.

The correction can work in the opposite direction as well. GRE can return evi-
dence that an apparently pedagogical problem is being materially conditioned by
time poverty, teacher precarity, unequal household resources, infrastructure own-
ership, credential incentives, platform dependence, or unequal access to knowledge
communities. The interface is strongest when neither side treats these returns as
secondary commentary.
Definition 23.247 (GRE–education interface portfolio). A GRE–education interface
portfolio is a versioned collection of learning-relation profiles, capability-generation
interfaces, curiosity-support profiles, aesthetic-judgment interfaces, epistemic-
participation profiles, infrastructure records, knowledge-community interfaces,
economic-condition profiles, correction returns, non-equivalent concepts, and unre-
solved educational boundary questions maintained across projects.

The portfolio makes recurrent translation problems visible. It can show whether
economic studies repeatedly treat provision as participation, whether capability
claims are being inferred from supported performance, whether teacher labor is
modeled without relational function, or whether educational return is being com-
pressed into earnings despite evidence of longer-horizon capability and community
effects.
Proposition 23.248 (GRE–education interface answerability). AGRE–education inter-
face is answerable when the economic condition or consequence, the educational claim,
the translation path, the evidential source, the domain-specific remainder, and the pos-
sible education correction return are explicit enough that contrary educational analysis
can revise the GRE interpretation or reclassify the inquiry.

This condition preserves a productive but bounded education interface. GRE can
investigate how economic arrangements condition access to learning, capability gen-
eration, curiosity, epistemic participation, infrastructure, and knowledge communi-
ties, and how educational trajectories later reshape economic possibility. Generative
Relational Education retains independent responsibility for the constitution of learn-
ing, pedagogical adequacy, developmental formation, educational judgment, and ed-
ucational purpose. The next interface turns to ecology, where the boundary problem
changes again because economic relations interact with ecological constraints, non-
human subjects, resource flows, and values that can resist economic commensura-
tion.

23.11 Generative Relational Ecology Interface

Chapter 19 treated ecology as a substantive economic domain in which material
and energy flows, ecological constraints, stewardship institutions, commons, re-
generative capacities, and intergenerational consequences enter the constitution
of economic possibility. The present section has a different role. It specifies the
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interface between GRE and a prospective Generative Relational Ecology programme
without converting ecological inquiry into an enlarged branch of economics. Its ob-
jective is to identify which ecological relations GRE can investigate through economic
dependence, incidence, allocation, conversion, circulation, maintenance, and future
option structure; which claims require specifically ecological, biological, ethical,
legal, or political warrant; and how ecological findings can return corrections to GRE.
The section develops nine interfaces: human–environment relations, non-human
subjects, ecological constraints, resource flows, social metabolism, stewardship,
intergenerational relations, ecological value, and limits of economic commensura-
tion. The method follows the containment and translation disciplines established in
Sections 23.2–23.3. It also carries forward the multiscale discipline of Sections 23.4–
23.5: ecological relations have histories, characteristic rates, spatial extents, and
threshold-sensitive dynamics that need not coincide with economic accounting
periods or institutional jurisdictions.
Definition 23.249 (GRE–ecology interface record). A GRE–ecology interface record
specifies the ecological configuration and economic positions under investigation, the
human and non-human affected entities or processes, the material and energy flows
involved, the biophysical constraints and uncertainties, the economic dependencies
and incidence pathways, the stewardship or governance arrangements, the relevant
temporal and spatial scales, the ecological claims requiring domain-specific warrant,
the forms of value being represented or left non-commensurated, and the GRE claims
that would require revision if the ecological characterization changes.

The record separates several questions that are often compressed into one envi-
ronmental variable. What ecological process or relation is changing? Throughwhich
economic activities, infrastructures, institutions, or consumption patterns does that
change become consequential? Which persons, organizations, communities, species,
populations, or ecological processes are affected? Which of those affected positions
count as subjects, rights-holders, represented interests, or objects of stewardship un-
der the relevant ecological, ethical, legal, or political framework? Which effects are
economically measurable, and which remainmaterial even when no defensible com-
monmetric exists? These questions can interact strongly without sharing one source
of warrant.
Proposition 23.250 (Ecological-domain handoff condition). A GRE inquiry should
hand a material subquestion to ecological or neighboring domain inquiry when res-
olution of that subquestion depends principally on ecological function, species or
ecosystem relations, non-human subjecthood, ecological integrity, conservation or
restoration standards, moral or legal standing, or other domain-specific judgments
that cannot be established from economic dependence, incidence, or valuation alone.

The handoff does not make ecology external to economics. Economic activity can
alter habitats, hydrology, soils, atmospheric conditions, species interactions, nutri-
ent cycles, and regenerative capacities, while ecological change can reorganize liveli-
hoods, infrastructure, health, productivity, migration, insurance, public finance, and
future option sets. Ecological economics has long emphasized such coupled rela-
tions, thermodynamic irreversibility, and regeneration constraints (Costanza 1989;
Georgescu-Roegen 1971; Daly 1990). The interface question is therefore not whether
ecology matters economically, but how to preserve the difference between an eco-
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Table 23.11: Principal operations at the GRE–ecology interface

Interface object GRE contribution Ecological-domain question Return to GRE

Human–
environment re-
lations

Dependence, incidence,
access, infrastructure, liveli-
hood, spatial displacement

Which ecological relations and
processes constitute the relevant
configuration?

Revised economic
boundary and depen-
dency map

Non-human subjects Affectedness, representation
costs, economic incidence,
stewardship relations

Which non-human entities are
subjects, agents, represented in-
terests, or ecologically signifi-
cant relations?

Revised subject and
affected-position archi-
tecture

Ecological con-
straints

Scarcity, exposure, adapta-
tion capacity, economic con-
version of limits

Which biophysical rates, thresh-
olds, irreversibilities, and uncer-
tainties constrain the system?

Revised feasible set,
horizon, and risk struc-
ture

Resource flows Extraction, throughput,
transport, use, recirculation,
waste, burden shifting

Which material–energy trans-
formations and ecological sinks
or sources are materially rele-
vant?

Revised incidence and
supply-chain bound-
aries

Social metabolism Institutions, technologies,
labor, infrastructures,
throughput, distribution

How do coupled socio-ecological
transformations persist or reor-
ganize?

Revised process and re-
production model

Stewardship Cost, labor, capability,
authority resources, mainte-
nance finance

What ecological knowledge,
practices, and responsibilities
constitute adequate steward-
ship?

Revised maintenance
and generative-return
claims

Intergenerational re-
lations

Inheritance, option loss, de-
layed incidence, investment,
discounting

Which ecological conditions
and regenerative capacities are
transmitted across generations?

Revised temporal hori-
zon and future-option
analysis

Ecological value Economic manifestation,
heterogeneous valuation,
conversion and recognition
regimes

Which ecological values or sig-
nificances remain irreducible to
economic valuation?

Revised value plurality
and conversion bound-
aries

Commensuration
limit

Economic comparison
where warranted

Where does common scaling
erase ecological relation, thresh-
old, standing, or value?

Partial ordering, non-
comparison, or domain
handoff

nomic account of ecological consequence and an ecological account of the processes
and values through which those consequences arise.

Table 23.11 summarizes the principal operations developed below.

23.11.1 Human–Environment Relations

Human–environment relations provide the first interface because the word environ-
ment can conceal the relations that make ecological conditions economically conse-
quential. Water is not merely an external stock when its availability depends on a
watershed, seasonal flow, upstream land use, treatment infrastructure, legal access,
and maintenance institutions. Soil is not simply a productive input when fertility
depends on biological activity, erosion, nutrient cycling, cropping practice, and his-
torical land use. A coastal zone can simultaneously participate in livelihood, habitat,
protection, transport, tourism, cultural meaning, and risk. GRE can trace the eco-
nomic relations generated through these configurations, but it should not infer the
ecological architecture from the economic manifestations alone.
Definition 23.251 (Human–ecological interface profile). A human–ecological inter-
face profile records the human positions and ecological entities or processes linked in
a specified configuration, the forms of dependence and intervention, the spatial and
temporal extent of the relation, the economic benefits and burdens, the infrastruc-
tures and institutions mediating the relation, the ecological processes whose char-
acterization requires domain-specific evidence, and the boundary conditions under
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which the relation changes.
The profile resists two opposite simplifications. The first treats ecological processes

as an external background against which economic activity takes place. The second
treats every ecological relation as already economically legible once a price, service
value, or cost estimate has been assigned. Ecosystem-service valuation canmake oth-
erwise invisible dependencies salient (Costanza et al. 1997), but a valuation is a repre-
sentation of specified benefits or losses, not an exhaustive description of the ecologi-
cal relation. It can leave unrepresented ecological interactions, non-use significance,
uncertainty, thresholds, or values whose relevance does not depend on willingness
to pay.

Spatial displacement is equally important. The location of consumption, owner-
ship, or accounting can differ substantially from the location of extraction, habitat
change, pollution, water use, or ecological risk. A GRE analysis therefore needs to
distinguish the economic site from the ecological footprint of the relation. This is
especially important where distant communities, ecosystems, or future users bear
burdens generated by present activity.
Proposition 23.252 (Ecological-boundary revision condition). When ecological in-
quiry shows that a process materially relevant to an economic claim extends beyond
the spatial, temporal, organizational, or jurisdictional boundary used by GRE, the
economic configuration should be revised rather than treating the omitted ecological
relation as an external residual.

This proposition makes ecology capable of correcting the economic object itself. A
firm boundary, national boundary, project period, or household unit can remain use-
ful for some questionswhile being inadequate for others. The interface is answerable
when the boundary is chosen because it preserves the material relation needed for
the claim, not merely because it matches the available accounts.

23.11.2 Non-Human Subjects

Non-human subjects create one of the sharpest limits on economic reduction. Eco-
nomic activity can affect animals, species populations, forests, rivers, soils, microbial
communities, habitats, and ecological processes even when those entities do not en-
ter institutions as human decision-makers. Yet affectedness does not by itself settle
whether an entity should be understood as a subject, agent, rights-holder, represented
interest, ecological unit, moral patient, or object of stewardship. These classifications
belong partly to ecological, ethical, legal, political, and cultural inquiry.
Definition 23.253 (Non-human affected-position record). A non-human affected-
position record specifies the non-human organism, population, ecological entity,
or process under consideration, the economic activity or institution producing the
relevant effect, the form and evidence of affectedness, the ecological relation in
which the effect is situated, the representational mechanism through which the
effect enters human decision-making, and the unresolved questions of subjecthood,
agency, standing, or value that require external warrant.

The record allows GRE to remain analytically useful before a complete theory of
non-human subjecthood is available. A fishery collapse, habitat fragmentation, river
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contamination, pollinator decline, or soil degradation canhave clear economic effects
and can alsomatter ecologically inways not exhausted by those effects. GRE can trace
the distribution of costs, benefits, dependence, and stewardship obligations without
declaring that market value determines the status of the affected entity.

Representation is a separate interface. Non-human ecological effects may enter
institutions through scientific monitoring, ecological indicators, stewardship prac-
tice, legal representation, community knowledge, advocacy, or public administration.
Such representation can be partial or contested. Institutional silence is therefore not
evidence of ecological absence.
Proposition 23.254 (Affectedness–subjecthood non-equivalence). Evidence that a
non-human entity or ecological process is materially affected by economic activity
is sufficient to justify inclusion in an economic incidence analysis where the effect
is economically consequential, but it is not sufficient by itself to establish ecological
subjecthood, agency, moral standing, legal personality, or the normative weight of the
affected relation.

The proposition keeps several debates open while preventing GRE from excluding
non-human effects merely because institutional standing is unresolved. Ecological
inquiry can later return a correction showing that GRE selected the wrong unit, ig-
nored a constitutive species relation, or treated an ecosystem-level process as a set of
independent resource stocks. The economic model should then change accordingly.

23.11.3 Ecological Constraints

Ecological constraints differ from institutional constraints because some relevant lim-
its operate independently of whether economic actors recognize them. Regenera-
tion rates, hydrological availability, assimilative capacity, habitat requirements, ther-
modynamic irreversibility, climatic conditions, or threshold-sensitive ecological pro-
cesses can restrict feasible trajectories even when no price or rule represents them
adequately. At the same time, their economic incidence is mediated through institu-
tions, infrastructure, technology, wealth, mobility, insurance, and public capacity.
Definition 23.255 (Ecological-constraint interface profile). An ecological-constraint
interface profile records the biophysical process or limit, its spatial and temporal scale,
the ecological evidence supporting it, uncertainty and threshold conditions, the eco-
nomic activities depending on or altering it, the conversion mechanisms through
which the constraint becomes economically consequential, the affected economic po-
sitions, and the conditions under which the constraint profile requires revision.

The interface distinguishes a physical constraint from the economic scarcity that
may follow from it. Awater limitation can generate different economic consequences
under different allocation rules, storage systems, crop choices, pricing arrangements,
public infrastructures, or migration capabilities. Conversely, a low price can coexist
with an ecologically critical dependency when institutions fail to represent depletion
or threshold risk.

Threshold-sensitive dynamics require particular restraint. Resilience research
has emphasized that persistence under disturbance is not the same as local stability
around an equilibrium (Holling 1973). Earth-system research likewise illustrates
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how interacting processes can generate rising risks beyond simple linear scarcity
(Steffen et al. 2015). GRE can represent the economic consequences of such condi-
tions, but the ecological threshold itself requires ecological evidence and should not
be inferred from market response.
Proposition 23.256 (Constraint representation discipline). An ecological constraint
should not be replaced by its economic manifestation when the ecological process has
independent dynamics, uncertainty, thresholds, irreversibility, or cross-scale effects ma-
terial to the claim; the economic representation should remain linked to the ecological
evidence that defines the feasible or risky region.

This condition is especially important for long-horizon policy. If a model updates
onlywhen scarcity becomes economically visible, it can respond after ecological dete-
rioration has already narrowed the feasible set. Ecological information can therefore
legitimately enter GRE before a fully realized price or income effect exists.

23.11.4 Resource Flows

Resource flows connect economic organizationwithmaterial and energy transforma-
tion. Extraction, transport, processing, use, recirculation, waste, emissions, dissipa-
tion, and assimilation occur through physical pathways that can cross firms, house-
holds, jurisdictions, ecosystems, and generations. Monetary accounts can track some
of these movements while obscuring others, particularly where ecological burdens
are displaced spatially or temporally.
Definition 23.257 (Ecological resource-flow interface record). An ecological resource-
flow interface record specifies the material or energy entity, extraction or source rela-
tion, transformation stages, transport and storage, use, recirculation or substitution,
residual and waste pathways, ecological sinks or accumulation points, institutional
ownership or control positions, economic value flows, and ecological burdens that
may occur outside the principal accounting boundary.

This record makes resource circulation different from value circulation. Material
can leave one jurisdiction while monetary value remains elsewhere; waste can ac-
cumulate after the economic transaction is complete; recycling can recover material
while requiring additional energy or creating new residuals; a substitution can re-
duce one ecological pressure while increasing another. The thermodynamic empha-
sis in ecological economics is relevant because economic transformation cannot be
represented as costless reversible circulation (Georgescu-Roegen 1971).
Proposition 23.258 (Flow-incidence completeness condition). An economic evalua-
tion of a resource-flow intervention is incomplete where materially relevant extraction,
transformation, displacement, dissipation, accumulation, or ecological assimilation oc-
curs outside the accounting boundary and could alter the incidence or long-horizon
feasibility of the arrangement.

The condition does not require every study to model the entire planetary lifecycle
of every input. It requires proportional boundary expansionwhen omitted stages are
material to the claim. Ecological inquiry can therefore return evidence that an appar-
ently efficient economic transformation is burden shifting rather than net reduction,
and GRE should revise its incidence and generative-return assessment.
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23.11.5 Social Metabolism

Social metabolism provides a wider interface for studying recurring patterns of ex-
traction, transformation, circulation, consumption, maintenance, and residual pro-
duction. The term is useful when economic reproduction depends on continuing ma-
terial and energy throughput organized by institutions, infrastructures, technologies,
labor, settlement patterns, and cultural practices. It should not be interpreted as a
claim that society is literally an organism. Its analytical value lies in connecting eco-
nomic organization to recurrent physical transformations and the institutions that
stabilize them.
Definition 23.259 (Social-metabolic interface profile). A social-metabolic interface
profile records a historically situated pattern of material and energy acquisition,
transformation, distribution, use, maintenance, recirculation, and residual produc-
tion together with the technologies, infrastructures, labor relations, institutions,
spatial arrangements, and ecological dependencies that reproduce the pattern.

The profile allows GRE to ask why a throughput pattern persists even when al-
ternative technologies exist. Sunk infrastructure, housing form, transport networks,
property relations, industrial standards, consumer routines, supply-chain organiza-
tion, employment dependence, and public revenue can make one material regime
self-reinforcing. Ecological inquiry can simultaneously identify pressures or regen-
erative limits that the economic institutions do not represent.
Proposition 23.260 (Metabolic reproduction condition). A socially organized
material–energy regime should be analyzed as a reproduced configuration when
its continuation depends on mutually reinforcing economic institutions, infrastruc-
tures, practices, and ecological dependencies rather than on isolated resource choices
alone.

This proposition connects ecologywith GRE’s broader interest in generative and re-
productive structures. A transition in social metabolism can therefore require more
than substitution of one input. It may involve changes in infrastructure, employment,
skills, finance, regulation, settlement, maintenance, and collective expectations. The
ecological interface helps identify which physical relations must change; GRE can
then analyze the economic conversion costs and distributional consequences of that
change.

23.11.6 Stewardship

Stewardship concerns the relations through which ecological conditions are ob-
served, maintained, restored, governed, and transmitted. Chapter 19 distinguished
stewardship from ownership because legal title or economic control does not guar-
antee ecological knowledge, maintenance capacity, or long-horizon responsibility.
The interface developed here asks which parts of stewardship GRE can analyze
economically and which require ecological or governance warrant.
Definition 23.261 (Stewardship interface record). A stewardship interface record
specifies the ecological configuration to be maintained or restored, the persons and
institutions performing stewardship, the ecological knowledge and practices in-
volved, the labor, time, resources, authority, monitoring, and succession conditions,
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the economic burdens and benefits, the distribution of control and responsibility,
and the ecological and governance questions that remain outside GRE’s independent
warrant.

Economic analysis can identify whether stewardship labor is compensated,
whether maintenance funding is durable, whether incentives favor short-horizon
extraction, whether local knowledge holders bear uncompensated costs, whether
property or contracting structures fragment responsibility, and whether restoration
benefits are captured elsewhere. Yet ecological adequacy depends on the actual
system being stewarded. A financially sustainable programme can still be ecolog-
ically ineffective; an ecologically effective practice can remain institutionally or
distributively unjust.
Proposition 23.262 (Stewardship non-equivalence). Ownership, control, payment, or
formal responsibility should not be treated as sufficient evidence of ecological steward-
ship; stewardship requires domain-specific evidence that the relevant ecological rela-
tions are being observed, maintained, restored, or adaptively managed through ade-
quate knowledge and practice.

The proposition also prevents the opposite reduction. Ecological effectiveness does
not by itself settle questions of authority, participation, legal duty, or distributive jus-
tice. Those questions may require GRG, GR-Law, political theory, or ethics. The ecol-
ogy interface therefore often becomes amulti-domain junction rather than a bilateral
exchange between GRE and ecology alone.

23.11.7 Intergenerational Relations

Ecological relations often persist beyond the horizon of present contracts, projects,
budgets, or lifetimes. Depletion, contamination, habitat fragmentation, infrastruc-
ture lock-in, restoration, soil formation, climate processes, and institutional learning
can transfer conditions to people who did not participate in the original decision. In-
tergenerational analysis therefore requires more than extending a conventional cost
stream farther into the future.
Definition 23.263 (Ecological intergenerational interface profile). An ecological in-
tergenerational interface profile records the ecological conditions, infrastructures, in-
stitutions, knowledge, burdens, regenerative capacities, and option structures trans-
mitted from one temporal cohort to later cohorts; the mechanisms of transmission;
uncertainty and irreversibility; the economic valuation or discounting conventions
used; and the domain-specific ecological or normative questions that cannot be set-
tled by present economic preferences alone.

The profile distinguishes future economic incidence from the normative standing
of future persons or non-human life. GRE can estimate delayed costs, adaptation bur-
dens, investment needs, productivity effects, insurance exposure, or lost options. It
can also examine how present institutions privilege short-horizon claims. But it can-
not derive the correct intergenerational obligation simply from a discount rate or
projected willingness to pay.
Proposition 23.264 (Future-option preservation distinction). Preservation of future
ecological and economic option structures should be analyzed separately from max-
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imization of a present-valued aggregate whenever irreversible or threshold-sensitive
ecological change can remove options whose later significance cannot be adequately
represented by present preferences or prices.

This proposition does not prescribe one rule of conservation. It requires that ir-
reversible narrowing of future possibility remain visible as its own analytical con-
sequence. Ecological inquiry can return information about regenerative capacity or
threshold risk; political, legal, or ethical inquiry can address obligations and stand-
ing; GRE can analyze how alternative arrangements distribute the costs of preserving
or losing future options.

23.11.8 Ecological Value

Ecological value is an interface because the same ecological configuration canmatter
through several non-equivalent relations. It can support livelihood, habitat, cultural
identity, subsistence, recreation, scientific knowledge, resilience, sacredmeaning, ex-
istence value, species continuity, or future ecological possibility. Some of these re-
lations can be economically manifested; others can enter policy through ecological,
cultural, legal, ethical, or political judgment.
Definition 23.265 (Ecological value interface profile). An ecological value interface
profile records the ecological entity or relation being evaluated, the persons or non-
human positions to whom or through which it matters, the distinct value forms and
manifestations identified, the recognition and measurement practices used, any con-
version or aggregation rule, the uncertainty and exclusions introduced by that rule,
and the value remainders that retain ecological or other domain-specific significance
outside the economic metric.

GRE’s heterogeneous-value architecture is useful here because it does not require
every value to become one substance before comparison. Monetary valuation can be
informative for particular decisions, especially when it reveals dependencies or op-
portunity costs that institutions otherwise ignore. Yet a price may express one man-
ifestation without exhausting the ecological relation. Likewise, biological indicators
can represent ecological function without determining economic or moral priority.
Proposition 23.266 (Ecological value non-exhaustion). An economic valuation of an
ecological relation should be treated as exhaustive only where the research task, af-
fected positions, value forms, and conversion assumptions justify that interpretation;
otherwise the valuation remains one manifestation within a heterogeneous value archi-
tecture and material ecological remainders should remain explicit.

The proposition preserves both comparability and restraint. It allows economic
valuation where it is useful without turning non-monetized significance into zero
value. It also permits ecological inquiry to return a correction when the economic
representation omits a function, relation, threshold, or subject position material to
the decision.

23.11.9 Limits of Economic Commensuration

The final interface concerns the limits of making heterogeneous ecological conse-
quences commensurable. Commensuration can support budgeting, compensation,
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prioritization, cost comparison, or policy design. It can also erase differences among
reversible and irreversible effects, local and systemic processes, human and non-
human affectedness, thresholds and marginal changes, or values whose significance
depends on relations rather than quantity alone.
Definition 23.267 (Ecological commensuration contract). An ecological commensu-
ration contract states the ecological and economic objects being compared, the com-
mon scale or conversion rule, the decision task for which the comparison is intended,
the assumptions needed for comparability, the affected positions included, the tem-
poral and spatial horizon, the ecological thresholds or non-substitutable conditions
preserved outside the scale, and the circumstances under which the common metric
should be suspended.

The contract makes commensuration task-relative. A monetary comparison can
be appropriate for estimating compensation costs without being adequate for deter-
miningwhether habitat loss is ecologically substitutable. A carbon-equivalentmetric
can assist emissions accounting while leaving biodiversity, toxicity, water, or place-
specific relations outside its scope. A composite sustainability index can summarize
selected dimensions while concealing threshold effects or unequal incidence. The
analytical problem is therefore not whether commensuration is permitted in the ab-
stract, but what claim a particular commensuration can support.
Definition 23.268 (Ecological non-commensuration remainder). An ecological non-
commensuration remainder is a materially relevant ecological relation, threshold,
subject position, uncertainty, value form, spatial specificity, temporal irreversibility,
or regenerative condition that is not preserved by the adopted common metric and
therefore remains separately visible in the analysis.
Proposition 23.269 (Ecological commensuration stopping condition). Economic com-
mensuration should stop short of a totalizing commonmetric when further aggregation
would erase amaterial ecological threshold, non-substitutable relation, unresolved sub-
ject or standing question, irreversible loss, or domain-specific value necessary for the
decision or claim under investigation.

This stopping condition does not require universal incommensurability. It sup-
ports partial orderings, vector evaluations, threshold constraints, scenario compar-
isons, and domain-specific judgments where a single scalar would overstate compa-
rability. It also keeps disagreement traceable: two partiesmay agree on the economic
cost while disagreeing on ecological substitutability, standing, or value.
Definition 23.270 (Ecology correction return). An ecology correction return is a doc-
umented finding from ecological inquiry that requires GRE to revise an economic
boundary, subject or affected-position classification, constraint profile, resource-flow
map, metabolic processmodel, stewardship assessment, temporal horizon, value rep-
resentation, or commensuration rule because the prior economic formulation de-
pended on an inadequate ecological characterization.

The correction can also move in the opposite direction. GRE can return evidence
that an ecological intervention is being undermined by livelihood dependence, fi-
nancing structure, insecure tenure, supply-chain incentives, unequal adaptation ca-
pacity, maintenance underinvestment, or concentration of decision-making power.
The interface is strongest when such returns change the receiving domain’s model
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rather than appearing as ancillary commentary.
Definition 23.271 (GRE–ecology interface portfolio). A GRE–ecology interface port-
folio is a versioned collection of human–ecological profiles and non-human affected-
position records. It also preserves ecological-constraint profiles, resource-flow
records, social-metabolic profiles, stewardship records, intergenerational profiles,
ecological value profiles, commensuration contracts, non-commensuration remain-
ders, correction returns, and unresolved boundary questions across projects.
Proposition 23.272 (GRE–ecology interface answerability). A GRE–ecology interface
is answerable when the ecological process, economic relation, affected positions, spa-
tial and temporal scales, ecological evidence, economic consequence, value represen-
tation, non-commensurated remainder, and possible ecology correction return are ex-
plicit enough that contrary ecological analysis can revise the GRE interpretation or re-
classify the inquiry.

This condition preserves a productive but bounded ecological interface. GRE
can investigate how ecological dependence, resource flows, constraints, steward-
ship arrangements, and inherited ecological conditions shape economic possibility,
and how economic organization feeds back into ecological trajectories. Generative
Relational Ecology retains independent responsibility for ecological constitution,
ecosystem- and species-specific relations, non-human subjecthood where relevant,
ecological integrity, regenerative standards, and forms of ecological significance that
do not derive their warrant from economic commensuration. The next interface
turns to artificial intelligence, where the boundary problem shifts from human–
ecological relations toward artificial agency, heterogeneous subjecthood, capability
and epistemic asymmetries, institutionalmediation, and the limits of GRE’s economic
scope.

23.12 Artificial Intelligence Studies Interface

Chapter 18 developed artificial intelligence as a substantive object of GRE through
productive capacity, radical capability asymmetry, power conversion, labor, own-
ership, surplus, dependence, epistemic mediation, participation, heterogeneous sub-
jects, and long-horizon institutional transformation. Chapter 22 then translated that
architecture into a research programme. The present section has a different role.
It specifies the interface between GRE and the wider field of artificial-intelligence
studies without treating technical capability, artificial agency, subjecthood, institu-
tional mediation, or normative status as questions that economics can settle by it-
self. Its objective is to identify which AI-related questions GRE can answer through
economic relations, capabilities, dependence, allocation, value, power, participation,
and institutional consequences; which questions require computer science, cogni-
tive science, philosophy, law, political theory, education, sociology, ethics, or other
domain-specific warrants; and how findings from those domains can return correc-
tions to GRE. The section develops nine interfaces: artificial agency, heterogeneous
subjecthood, capability asymmetry, epistemic asymmetry, dependence, human par-
ticipation, AI-mediated institutions, economic and non-economic AI questions, and
the limits of GRE scope. The method follows the containment and translation disci-
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plines established in Sections 23.2–23.3. It also preserves the distinction, established
throughout Part VII, between an economically consequential position and a complete
ontology of the entity occupying that position.
Definition 23.273 (GRE–AI studies interface record). A GRE–AI studies interface
record specifies the artificial system, model, toolchain, infrastructure, organization,
and human or collective positions under investigation; the technically and insti-
tutionally available capabilities; the economic tasks and relations in which those
capabilities are realized; the ownership, access, authorization, verification, and de-
pendency conditions; the affected participation pathways; the AI-related claims that
require non-economic warrant; the relevant uncertainties and version changes; and
the GRE claims that would require revision if the technical, epistemic, institutional,
or subjecthood characterization changes.

The record prevents the term AI from functioning as an undifferentiated causal
variable. A foundation model, a specialized classifier, a recommender system, an
autonomous toolchain, an embedded decision aid, and an institutionally delegated
software agent can occupy very different economic positions even where they share
components. Their significance can also change as interfaces, data access, compute,
legal permissions, organizational workflows, or human verification practices change.
GRE therefore needs a declared configuration before it can analyze incidence, produc-
tivity, bargaining, dependence, participation, or future option structure.
Proposition 23.274 (AI-domain handoff condition). A GRE inquiry should hand a ma-
terial AI subquestion to the relevant neighboring domain when resolution of that sub-
question depends principally on technical capability, model architecture, robustness or
safety, cognition, consciousness, subjecthood, moral standing, legal status, political le-
gitimacy, pedagogical adequacy, or another domain-specific judgment that cannot be
established from economic realization and consequence alone.

The handoff is not a withdrawal from AI research. Economic organization shapes
which systems are built, deployed, maintained, trusted, financed, governed, and
made available; AI systems in turn can alter production, knowledge, labor, access,
coordination, representation, and institutional decision. The interface question is
therefore how to preserve these coupled relations without allowing economic conse-
quence to substitute for the independent warrants required by other AI questions.

Table 23.12 summarizes the principal operations developed below.

23.12.1 Artificial Agency

Artificial agency is the first interface because an AI system can initiate or transform
economically consequential operations without thereby settling what kind of agent it
is in a broader philosophical, cognitive, legal, or moral sense. A software system can
select bids, rank applicants, execute trades, schedule workers, generate contractual
language, call external tools, adjust prices, or trigger workflow transitions. These op-
erations can change access, cost, timing, risk, and bargaining position. GRE needs
to represent such functional participation because leaving it invisible would misde-
scribe the economic process. Yet functional participation does not by itself establish
consciousness, intention, autonomous authorship, legal personality, moral responsi-
bility, or independent standing.
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Table 23.12: Principal operations at the GRE–AI studies interface

Interface object GRE contribution AI-studies question Return to GRE

Artificial agency Delegation, economic action,
authority chain, incidence,
accountability costs

What operation is genuinely at-
tributable to the system, its op-
erators, or thewider sociotechni-
cal configuration?

Revised agency and re-
sponsibility map

Heterogeneous sub-
jecthood

Economic affectedness, par-
ticipation, value incidence,
relational position

What kind of subjecthood, if any,
is warranted, and by which on-
tology or evidence?

Revised subject and
standing architecture

Capability asymme-
try

Practical realization, comple-
ments, access, substitutabil-
ity, distribution

What technical capacities exist
under specified conditions, and
how robustly?

Revised capability com-
parison and feasible-set
analysis

Epistemic asymme-
try

Information access, ver-
ification cost, decision
dependence, knowledge
conversion

What epistemic functions are
performed reliably, and with
which uncertainty or failure
modes?

Revised epistemic-
dependence and au-
thority claims

Dependence Switching, fallback, lock-in,
continuity, bargaining, capa-
bility erosion

Which technical and organiza-
tional dependencies are intrin-
sic, contingent, or reversible?

Revised dependency
and power-conversion
analysis

Human participa-
tion

Economic standing, task allo-
cation, influence, future ca-
pability, option preservation

Which human contributions re-
main epistemically, institution-
ally, socially, or normatively
constitutive?

Revised participation
and generative-option
architecture

AI-mediated institu-
tions

Classification, ranking, al-
location, monitoring, work-
flow, decision mediation

How does technical mediation
alter institutional procedure,
representation, and accountabil-
ity?

Revised institutional
boundary and mecha-
nism model

Question allocation Economic incidence and eco-
nomic mechanism

Which questions belong princi-
pally to technical, legal, political,
ethical, educational, or other do-
mains?

Revised project gov-
ernance and handoff
structure

Scope limit Explicit economic claim
boundary

Which strongerAI claims exceed
GRE warrant?

Contraction, reclassifi-
cation, or joint inquiry

Definition 23.275 (Artificial economic-agency interface profile). An artificial
economic-agency interface profile records the operation performed, the artificial
component involved, the degree and scope of delegated discretion, the human or
organizational objective-setting and authorization structure, the data and tools avail-
able to the system, the verification and override conditions, the legal and institutional
bearer of consequences, the affected economic positions, and the broader agency
claims that remain outside the economic description.

This profile treats agency as typed. The relevant economic question can be
whether the artificial component selects among economically consequential alterna-
tives within a delegated action space. A different question asks whether the system
understands the action, forms intentions, possesses consciousness, or can bear duties.
Those questions can be related, but they are not answered by the same evidence. The
profile therefore records the operational contribution without using one vocabulary
of agency to settle every domain at once.
Proposition 23.276 (Functional-agency non-equivalence). Evidence that an artificial
system performs delegated or semi-autonomous economic operations is sufficient to
justify analysis of functional economic agency only within the stated operation and au-
thority structure; it is insufficient by itself to establish general agency, subjecthood, con-
sciousness, moral responsibility, or legal personality.

The proposition also improves accountability analysis. When an AI-mediated ac-
tion fails, a single label such as “the AI decided” can obscure the relations that pro-
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duced the outcome. Model developers, deployers, data providers, interface designers,
managers, users, and institutional rules can occupy different positions in the causal
and authority chain. GRE can trace the costs, dependencies, incentives, and incidence
produced by that chain. Legal, ethical, and technical inquiry can separately deter-
mine attribution and responsibility under their own standards.
Definition 23.277 (Delegated-operation responsibility map). A delegated-operation
responsibility map identifies the technical component executing an operation, the po-
sitions setting objectives and constraints, the positions supplying data and infrastruc-
ture, the positions authorized to approve, override, or contest the result, the posi-
tions bearing economic gains and losses, and the unresolved legal, moral, or political
responsibility questions requiring domain-specific determination.

23.12.2 Heterogeneous Subjecthood

Heterogeneous subjecthood becomes an interface when economic analysis includes
humans, organizations, collectives, artificial systems, and other affected positions
without presuming that all occupy the same ontological or normative category. GRE
already uses relationally situated subjects and affected positions because economic
incidence can fall on entities whose capacities, rights, or values differ. AI intensi-
fies this issue. A system can influence decisions, generate representations, maintain
interaction histories, or participate in productionwhile its subject status remains con-
tested or undefined.
Definition 23.278 (AI subjecthood interface record). An AI subjecthood interface
record distinguishes the artificial system’s functional economic position, relational
persistence, capacity to initiate or respond within specified operations, represen-
tation by human or organizational actors, legal status, claimed or hypothesized
cognitive properties, proposed moral or political standing, and the evidence or
argument supporting each status separately.

The record allows GRE to remain operationally complete while ontologically re-
strained. Economic analysis may need to record that a model participates in a bar-
gaining process or that users form durable relations with an artificial interface. Nei-
ther observation requires GRE to declare that the system is a subject in every relevant
sense. Conversely, if independent inquiry were later to establish forms of artificial
subjecthood or standing, GRE would need to revise its incidence, participation, own-
ership, or exploitation architecture accordingly.
Proposition 23.279 (Subject-status separation). Functional economic participation,
relational persistence, legal personality, moral standing, phenomenological subject-
hood, and political membership should remain separately warranted statuses unless
an explicit cross-domain argument establishes a valid relation among them.

This separation is also important for human participants. Treating a human
worker and an artificial system as two “agents” inside one optimization model can
be useful for a narrow simulation, yet the representation may omit legal rights,
vulnerability, embodiment, dependence, care relations, historical membership, or
subjective continuity that are material to the economic question. Formal symmetry
therefore should not be confused with ontological or normative symmetry.
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Definition 23.280 (Heterogeneous-subject translation remainder). A heterogeneous-
subject translation remainder is a material difference in embodiment, cognition, con-
tinuity, vulnerability, legal status, social membership, moral standing, institutional
role, or value relation that is not preserved when human, artificial, organizational,
or collective positions are represented through a common economic agent vocabu-
lary.

23.12.3 Capability Asymmetry

Capability asymmetry provides a direct connection to Chapter 18, but the interface
question differs from the substantive economic analysis undertaken there. GRE asks
how technical differences become practically realizable economic capacities through
access, complements, verification, institutions, cost, and control. AI studies can re-
turn corrections concerning what the system actually can do, under what conditions,
with what reliability, and how rapidly those conditions are changing. The economic
comparison is therefore downstream of a technical characterization without being
reducible to it.
Definition 23.281 (AI capability interface profile). An AI capability interface profile
records the technical operation or benchmark, the system and version tested, eval-
uation conditions, uncertainty and failure modes, access and infrastructure require-
ments, human or organizational complements, economic workflow in which the ca-
pability is realized, substitutability and fallback conditions, persistence over time,
and the economic consequences attributed to the capability difference.

This profile prevents benchmark performance from functioning as an economy-
wide proxy. A model can exceed a human comparison group on one technical mea-
surewhile remaining economicallyweakwhere verification is expensive, integration
is poor, data are inaccessible, physical execution is required, or institutional autho-
rization remains human-controlled. The reverse can also occur: a modest technical
capability can become economically powerful when embedded in a high-frequency
workflow with privileged access to data, distribution, or decision channels.
Proposition 23.282 (Technical-to-economic capability condition). A technical AI ca-
pability should enter a GRE capability claim only when the research design identifies the
conditions through which that capability becomes practically available in the economic
configuration and distinguishes the technical performance from the complementary re-
sources, permissions, institutions, and verification practices required for realization.

Capability asymmetry also changes historically. Model updates, declining com-
pute cost, new interfaces, regulation, open-source diffusion, organizational learning,
or newly discovered failure modes can expand or contract the relevant asymmetry.
Static comparison therefore has limited value for long-horizon claims.
Definition 23.283 (Capability-correction return). A capability-correction return is a
documented technical or AI-studies finding that requires GRE to revise a capability
comparison, feasible action set, substitutability assumption, workflowmodel, tempo-
ral horizon, or concentration claim because the prior economic analysis depended
on an inaccurate or obsolete characterization of artificial capability.
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23.12.4 Epistemic Asymmetry

Epistemic asymmetry concerns differences in the ability to retrieve, generate, orga-
nize, interpret, verify, andmobilize information or knowledge that matters for conse-
quential action. Chapter 17 treated AI within the epistemic economy, and Chapter 18
examined epistemic dependence. The present interface adds a containment question:
which part of an observed epistemic advantage is an economic position, and which
part requires technical or epistemological analysis of reliability, provenance, uncer-
tainty, representation, or reasoning?
Definition 23.284 (AI epistemic-asymmetry interface profile). An AI epistemic-
asymmetry interface profile records the epistemic operation, the human and artificial
positions compared, the information and tools available to each, the provenance
and verification conditions, error and uncertainty characteristics, access and cost
structure, institutional authority attached to the output, the downstream economic
decision or capability affected, and the epistemic claims requiring non-economic
warrant.

A large volume of generated text does not establish superior knowledge. High re-
trieval speed does not establish reliable interpretation. Accurate prediction in one en-
vironment does not establish epistemic authority outside its domain. GRE can study
who bears verification costs, who controls access, how outputs alter bargaining or
decision capacity, and where institutions delegate authority. Epistemology and AI
evaluation remain responsible for stronger claims about truth-tracking, justification,
robustness, or reasoning quality.
Proposition 23.285 (Epistemic-conversion condition). An AI-mediated epistemic dif-
ference should be treated as an economically consequential asymmetry only when a
traceable pathway connects the epistemic operation to altered decision quality, timing,
access, bargaining, productive capability, institutional authority, or future economic
possibility under stated verification and uncertainty conditions.

This condition protects against two symmetric errors. One is to treat every im-
provement in information processing as economic transformation. The other is to
ignore economic consequences until complete epistemological certainty is available.
The interface allows graded claims: a system can alter verification cost or decision
timing even when the truth status of some outputs remains uncertain, provided the
economic mechanism is documented.
Definition 23.286 (Epistemic-authority remainder). An epistemic-authority remain-
der is the part of an AI-mediated authority claim that depends on justification, ex-
pertise, reliability, provenance, interpretability, or institutional trust and therefore
cannot be inferred solely from economic adoption, usage, market success, or decision
impact.

23.12.5 Dependence

Dependence becomes economically important when access to AI-mediated capacity
conditions the ability of a person, organization, or institution to perform consequen-
tial operations or maintain future alternatives. Yet dependence is heterogeneous.
Technical dependence on a model can differ from dependence on compute, data, a
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platform, an interface, proprietary formats, organizational permissions, or a small
set of verification practices. Cognitive or skill dependence can also emerge when re-
peated assistance changes what human participants can do without the system.
Definition 23.287 (AI dependence interface profile). An AI dependence interface pro-
file records the function forwhich reliance exists, the technical and institutional layer
onwhich it rests, the availability and cost of substitution, portability of data andwork-
flows, fallback capacity, verification and maintenance requirements, contractual or
access conditions, skill or knowledge changes associated with repeated use, and the
economic consequences of interruption, degradation, or altered terms.

The profile distinguishes reliance from stronger dependency. Using an AI system
because it is convenient is different from reorganizing production so deeply around
it that removal becomes costly or impossible. Dependence can also be beneficial in
one sense while increasing vulnerability in another. A public institution may gain
speed and consistency through a system while becoming dependent on an external
provider for updates, audit access, or specialized knowledge.
Proposition 23.288 (Dependency-conversion condition). AI reliance warrants a
stronger GRE dependency claim when loss, degradation, or unilateral alteration of the
relevant AI-mediated capability would materially contract the position’s feasible oper-
ations or future alternatives and when switching, fallback, or endogenous replacement
is sufficiently costly, delayed, or uncertain over the stated horizon.

Dependence can convert capability asymmetry into power, but the conversion is
not automatic. A powerful provider may have little leverage where interoperabil-
ity is high and switching is easy. A technically modest platform can become power-
relevantwhere institutionalworkflows, data histories, or legal permissionsmake exit
difficult. GRE should therefore analyze the relation rather than infer power directly
from technical superiority.
Definition 23.289 (AI dependency correction return). AnAI dependency correction re-
turn is a finding from technical, organizational, or other neighboring inquiry that re-
quires GRE to revise a dependency or power claim because fallback, interoperability,
portability, hidden complementarity, skill retention, or infrastructure substitutabil-
ity differs materially from the economic model previously assumed.

23.12.6 Human Participation

Human participation is an interface because preserving a human presence in a work-
flow does not establish consequential participation. A person can remain nominally
“in the loop” while possessing little capacity to frame the problem, inspect evidence,
challenge outputs, change objectives, revise procedures, or refuse deployment. Con-
versely, AI assistance can expand human participation when it lowers technical bar-
riers, improves access to information, or creates new forms of expression and coor-
dination.
Definition 23.290 (Human participation interface profile). A human participation in-
terface profile records the human positions present in an AI-mediated process, the
decisions and stages at which they can intervene, access to relevant information and
alternatives, capacity to verify and contest outputs, authority to revise goals or pro-
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cedures, ability to refuse or exit, opportunities to learn and retain independent ca-
pability, and the social, educational, legal, or political meanings of participation that
remain outside the economic measure.

The profile allows GRE to distinguish employment retention from participation,
and task presence from influence. Human participation can matter economically
through error correction, trust, adaptation, local knowledge, innovation, care,
legitimacy-sensitive demand, and future skill formation. It can also matter beyond
economics through dignity, citizenship, authorship, education, social membership,
or meaning. The interface should preserve both kinds of significance without using
one to stand in for the other.
Proposition 23.291 (Consequential-participation condition). A claim that human par-
ticipation is preserved in an AI-mediated economic process should identify at least one
consequential channel through which human participants can affect problem framing,
evidence, goals, verification, revision, institutional rules, or future alternatives; residual
presence or ceremonial approval alone is insufficient.

Participation also has a generative dimension. A workflow can produce high
output while gradually weakening the participants’ ability to understand, revise, or
recreate the process. GRE should therefore distinguish immediate productivity from
preservation of later independent or collective capacity.
Definition 23.292 (Participation-capability retention record). A participation-
capability retention record tracks how repeated AI mediation changes human ca-
pacities for independent performance, verification, problem formation, judgment,
collaboration, institutional revision, and alternative generation over time, together
with the economic and non-economic consequences of those changes.

23.12.7 AI-Mediated Institutions

Institutions become AI-mediated when artificial systems participate materially in
classification, ranking, allocation, monitoring, prediction, communication, work-
flow coordination, eligibility determination, or decision support. The institution is
not replaced by the model. Rules, authority, budgets, legal mandates, professional
practices, data infrastructures, organizational routines, and appeal procedures re-
main part of the configuration. AI mediation can nevertheless change how those
institutional elements operate and which positions become visible or influential.
Definition 23.293 (AI-mediated institution record). AnAI-mediated institution record
specifies the institutional function being mediated, the artificial system and version,
the rules and objectives supplied to it, the data and classifications it uses, the human
and organizational positions that authorize or rely on its outputs, the affected allo-
cation or participation pathways, the audit and contestation channels, the economic
incidence, and the legal, political, technical, or ethical questions requiring separate
warrant.

The record treats institutional mediation as relational. A ranking system can alter
resource allocation evenwhere final decisions remain formally human. A recommen-
dation system can reorganize attention and opportunitywithout possessing authority
in a legal sense. A predictive system can change how staff allocate scrutiny, thereby
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changing the data later used to retrain the system. Institutions and AI systems can
therefore co-produce trajectories through feedback.
Proposition 23.294 (Institutional-mediation non-equivalence). The presence of AI
mediation in an institutional process does not by itself establish transfer of institutional
authority, legal responsibility, political legitimacy, or normative accountability to the
artificial system; each transfer claim requires independent evidence about the relevant
rule, practice, and domain-specific status.

This proposition is especially important where organizations describe decisions as
“automated.” Automation can redistribute practical control while formal authority
remains elsewhere. GRE can analyze incidence, incentives, labor reorganization, ac-
cess, dependency, and economic power. Legal and political inquiry can determine
whether authority or responsibility has shifted under the relevant standards.
Definition 23.295 (Institutional AI feedback profile). An institutional AI feedback pro-
file records howAI-mediated classifications or decisions alter later behavior, data gen-
eration, organizational routines, resource allocation, participation, and retraining or
model-update conditions, including the mechanisms through which the institution
and system become mutually conditioning over time.

23.12.8 Economic and Non-Economic AI Questions

The eighth interface makes question allocation explicit. AI-related research often
combines technical, economic, epistemic, legal, political, educational, ethical, and on-
tological questions in one discussion. Their interaction is real, but interaction does
not erase disciplinary responsibility. A technically accurate model can be economi-
cally undesirable. An economically productive deployment can be legally invalid or
politically illegitimate. A safe and profitable system can still raise unresolved ques-
tions about education, labor meaning, subjecthood, or moral standing. Conversely, a
philosophically interesting question about artificial consciousness may have limited
relevance to a specified economic mechanism.
Definition 23.296 (AI question-allocation record). An AI question-allocation record
decomposes a research problem into technical, economic, epistemic, legal, political,
educational, social, ethical, ontological, or other domain-specific subquestions; iden-
tifies the evidence and warrant required by each; records their dependencies; and
specifies where joint inquiry, sequential handoff, or non-translation is required.

The record does not require every project to involve every domain. Its function is
to prevent one domain from answering another domain’s question by proxy. Market
adoption cannot establish technical safety. Benchmark superiority cannot establish
legal authority. Economic efficiency cannot establish justice. Human preference sur-
veys cannot settle artificial consciousness. Likewise, the absence of a settled theory
of consciousness need not prevent economic analysis of an AI-mediated workflow
where the relevant incidence does not depend on that question.
Proposition 23.297 (Question-separation with dependency). AI-related questions
should remain separately warranted even when their answers are mutually condition-
ing; a downstream GRE claim may depend on a technical, legal, political, educational,
ethical, or ontological premise, but that dependence should be recorded rather than



23.12. ARTIFICIAL INTELLIGENCE STUDIES INTERFACE 111

converted into economic evidence for the premise itself.
This principle supports efficient interdisciplinary inquiry. If an economic claim

changes materially depending on whether a system is robust to adversarial inputs,
the technical premise can be handed to AI evaluation. If a labor-incidence result
changes depending on whether a worker has a legally protected right to explanation
or appeal, the legal premise can be handed to GR-Law. If a participation claim de-
pends on whether meaningful consent is possible under an institutional power struc-
ture, political or ethical inquiry may be required. The interface thereby converts
interdisciplinarity from thematic breadth into a traceable dependency architecture.
Definition 23.298 (AI interface dependency graph). AnAI interface dependency graph
is a versioned representation of the cross-domain premises on which an AI-related
GRE claim depends, the domain responsible for each premise, the evidential state
of that premise, and the GRE conclusions that would require revision if the premise
changes.

23.12.9 Limits of GRE Scope

The final interface concerns the limits of GRE scope. Artificial intelligence is econom-
ically consequential enough that economics cannot treat it as merely external tech-
nology. Yet economic relevance does not authorize GRE to become a general theory
of AI. The strongest boundary discipline is therefore to state which conclusions GRE
can support and which remain conditional on other domains.
Definition 23.299 (GRE AI-scope boundary). The GRE AI-scope boundary distin-
guishes claims concerning economic capability realization, allocation, value, produc-
tion, labor, ownership, dependence, power conversion, participation, institutional
mediation, and future economic options from claims concerning technical safety,
cognition, consciousness, subjecthood, moral standing, legal personality, political
legitimacy, pedagogical adequacy, or other non-economic statuses whose warrant
lies principally outside GRE.

The boundary is revisable rather than fixed. A new technical result can change
what counts as substitutable capability. A new legal classification can change own-
ership, liability, or access. A political institution can alter authority over model de-
ployment. Educational research can show that a productive AI workflowweakens or
strengthens later human capability. Ethical or philosophical inquiry can alter the set
of positions whose interests must be represented. Each correction can legitimately
change GRE without requiring GRE to internalize the entire neighboring discipline.
Definition 23.300 (AI studies correction return). An AI studies correction return
is a documented finding from technical, epistemic, legal, political, educational,
social, ethical, philosophical, or other AI-related inquiry that requires GRE to re-
vise an artificial-agency classification, subject architecture, capability comparison,
epistemic-asymmetry claim, dependency model, participation assessment, institu-
tional mechanism, value-incidence map, or domain boundary.

The correction return should also be bidirectional. GRE can show that a technically
capable system is economically inaccessible, that formal choice coexists with deep
dependency, that verification costs are unevenly distributed, that an institutional de-
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ployment changes participation or bargaining, or that ownership and infrastructure
concentration alter who can benefit from technical progress. These are economic
findings that neighboring AI research may need in order to characterize real-world
deployment rather than isolated model behavior.
Proposition 23.301 (Economic-reduction limit for AI). An AI-related conclusion ex-
ceeds GRE scope when its validity depends principally on a technical, epistemic, legal,
political, educational, ethical, social, or ontological judgment that is neither supplied by
GRE’s economic evidence nor imported through an explicit and answerable interface.
Definition 23.302 (GRE–AI studies interface portfolio). A GRE–AI studies interface
portfolio is a versioned collection of artificial-agency profiles, subjecthood records, ca-
pability and epistemic interface profiles, dependence records, human-participation
profiles, AI-mediated institution records, question-allocation records, cross-domain
dependency graphs, correction returns, and unresolved scope questions across
projects.
Proposition 23.303 (GRE–AI interface answerability). A GRE–AI studies interface is
answerable when the artificial configuration, technical capability premise, economic
realization pathway, affected positions, dependency and participation structure, insti-
tutional mediation, cross-domain premises, scope boundary, and possible correction re-
turns are explicit enough that contrary technical or neighboring-domain analysis can
revise the GRE interpretation or reclassify the inquiry.

This condition keeps artificial intelligence inside GRE where economic relations
genuinely depend on it while preventing economic consequence from becoming a
proxy for a general ontology or normativity of AI. GRE can investigate how artifi-
cial capabilities are financed, accessed, incorporated, concentrated, converted into
power, distributed through institutions, and coupled to future economic possibility.
AI studies and neighboring GR domains retain independent responsibility for tech-
nical characterization, epistemic warrant, legal and political status, educational con-
sequence, ethical standing, subjecthood, and other claims whose validity cannot be
derived from economic performance. The next interface turns fromartificial systems
to social theory, where the principal boundary problem concerns institutions, culture,
identity, social reproduction, collective meaning, and the extent to which economic
relations remain embedded in wider social configurations.

23.13 Social Theory Interface

Chapter 2 reconstructed institutional economics, economic sociology, relational soci-
ology, network analysis, and social field theory as intellectual resources for analyzing
actors, institutions, positions, identities, and economic action through patterned rela-
tions rather than isolated attributes. Later chapters used some of those resources to
develop GRE’s accounts of economic subjecthood, value, power, participation, insti-
tutions, and generative capacity. The present section has a different role. It specifies
the interface between GRE and social theory while preserving society as a wider field
of inquiry than the economy. Its objective is to distinguish social relations that con-
stitute economic positions, social mechanisms that mediate economic consequences,
and social meanings or relations whose principal explanation remains social even
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when they affect production, exchange, allocation, valuation, or future economic
possibility. The discussion develops nine interface domains: social relations, insti-
tutions, social fields, culture, identity, social reproduction, collective meaning, eco-
nomic embeddedness, and social relational remainders. The method is relational
and comparative. It uses the containment and translation disciplines established in
Sections 23.2–23.3, while treating sociological concepts as independently warranted
constructs rather than as undeclared extensions of GRE terminology.

Relational sociology provides especially important background for this interface
because it directs analysis toward transactions, interdependencies, positions, and dy-
namic relations rather than assuming that socially relevant properties reside entirely
within pre-given actors (Emirbayer 1997). Economic sociology adds the further ob-
servation that economic action remains embedded in ongoing social relations (Gra-
novetter 1985). Neither commitment implies that every social relation is economic or
that society can be reconstructed from economic variables. The interface therefore
requires explicit typing of the relation under investigation and an account of how
social constitution becomes economically consequential.
Definition 23.304 (GRE–social theory interface record). A GRE–social theory inter-
face record specifies the social relation, institution, field, cultural formation, identity
process, reproductive arrangement, or collective meaning under investigation; the
economic positions and processes it conditions; the pathway throughwhich the social
object becomes economically consequential; the aspects whose explanation remains
principally social-theoretical; the evidence required by each domain; and the GRE
claims that would require revision if the social-theoretical characterization changes.

The record prevents “society” frombecoming anundifferentiated backgroundvari-
able. A household norm, professional identity, religious practice, organizational field,
neighborhood network, kinship relation, status hierarchy, or shared classification
can enter an economic process through different mechanisms. Some affect access,
bargaining, trust, valuation, labor supply, credit, care, recognition, or institutional
legitimacy. Others may remain economically peripheral in the inquiry even while
being socially central to the people involved.
Proposition 23.305 (Social-theory handoff condition). A GRE inquiry should hand a
material subquestion to social theory when its resolution depends principally on the
constitution, meaning, reproduction, classification, identity, legitimacy, or relational
organization of social life and cannot be established from economic incidence, incen-
tives, allocation, value conversion, or economic power alone.

The handoff remains reciprocal. Social theory can show that GRE has misidenti-
fied an actor, boundary, institution, field, category, or reproductive process. GRE can
show that a social configuration has economically unequal incidence, that access to a
socially valued position depends on material resources, that institutional legitimacy
is coupled to distributive consequences, or that a social practice changes later capabil-
ity and option structure. Table 23.13 summarizes the principal interface operations
developed below.
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Table 23.13: Principal operations at the GRE–social theory interface

Interface object GRE question Social-theory question Possible correction to
GRE

Social relations How does a relation alter
access, allocation, bargain-
ing, value, capability, or eco-
nomic options?

What kind of social relation ex-
ists, how is it constituted, and
whatmeanings or obligations or-
ganize it?

Revised relation type,
actor boundary, or
causal pathway

Institutions How do institutional ar-
rangements shape economic
coordination and incidence?

How are rules, norms, legiti-
macy, roles, practices, and orga-
nizational forms reproduced?

Revised institutional
mechanism or effective
rule set

Social fields How does position affect eco-
nomic possibility or conver-
sion?

What defines the field, its stakes,
positions, boundaries, and rec-
ognized resources?

Revised field bound-
ary, position map, or
resource interpretation

Culture How do cultural classifica-
tions or practices affect valu-
ation and economic conduct?

How are meanings, repertoires,
distinctions, and practices pro-
duced and sustained?

Revised valuation, pref-
erence, legitimacy, or
participation account

Identity How does identity condition
opportunity, treatment, ca-
pability, or economic role?

How is the identity assigned,
claimed, recognized, contested,
or transformed?

Revised subject
classification and
heterogeneous-position
model

Social reproduction Which background pro-
cesses sustain people, ca-
pabilities, institutions, and
economic participation?

How are care, household, kin-
ship, community, and reproduc-
tive relations organized and val-
ued?

Revised reproduction
cost, capability, and
sustainability analysis

Collective meaning How does shared interpre-
tation affect coordination,
trust, valuation, or institu-
tional efficacy?

How is meaning collectively gen-
erated, stabilized, disputed, and
changed?

Revised interpretation
of signals, categories, or
institutional effects

Economic embed-
dedness

Which social dependencies
materially condition an eco-
nomic mechanism?

Which networks, institutions,
norms, and meanings constitute
the surrounding social configu-
ration?

Revised boundary and
mechanism specifica-
tion

Social relational re-
mainders

Which economic conse-
quences arise froma relation
whose principal meaning
remains social?

What social goods, obligations,
identities, or meanings would
be lost through economic reduc-
tion?

Explicit non-economic
remainder and nar-
rowed GRE claim

23.13.1 Social Relations

The first interface concerns the relation itself. Social theory contains several non-
equivalent concepts of relation: interaction, exchange, interdependence, tie, trans-
action, membership, role relation, status relation, constitutive dependence, and posi-
tion within a wider configuration. Simmel’s analysis of forms of interaction, Elias’s
figurational account of interdependence, and later relational sociology all show that
socially consequential properties can depend on relations among persons and collec-
tivities rather than on isolated attributes alone (Simmel 1971; Elias 1978; Emirbayer
1997). GRE can inherit this relational attentiveness, but it needs a further question:
when does a socially constituted relation become relevant to an economic explana-
tion?

Economic relevance can arise through several pathways. A friendship relation
may transmit job information. A kinship relation may organize care, inheritance,
credit, ormigration. A professional relationmay confer reputation or access. A status
relation may influence wages or bargaining. A neighborhood relation may organize
mutual aid. None of these examples makes friendship, kinship, profession, status, or
neighborhood reducible to an economic relation. The economic question concerns a
specified consequence or conversion pathway within a socially richer relation.
Definition 23.306 (Social-to-economic relevance pathway). A social-to-economic rel-
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evance pathway identifies a socially constituted relation and the mechanism through
which that relation changes an economically relevant position, including access, in-
formation, obligation, trust, bargaining, valuation, capability, resource flow, institu-
tional treatment, or feasible future options.

The pathway is narrower than a claim that the social relation exists for economic
purposes. It permits GRE to analyze economic effects while retaining the relation’s
wider social constitution. This distinction is particularly important for relations
whose participants understand them through care, loyalty, belonging, ritual, status,
friendship, kinship, vocation, or civic obligation rather than through exchange value.
Proposition 23.307 (Relation-typing condition). A socially observed relation should
enter GRE as an economic relation only when the economic dimension is part of the
relation’s declared analytical type; otherwise GRE should represent the relation as a
social condition, mediator, or source of economic consequencewhosewider constitution
remains outside the economic classification.

This condition prevents analytical convenience from silently changing the object.
A parent–child relation can contain transfers of money, time, care, and future op-
portunity while remaining more than a transfer relation. A friendship can support
entrepreneurial coordination without becoming equivalent to a commercial partner-
ship. Conversely, a formally economic contract can generate social ties and identities
that later affect conduct beyond the contract. The interface therefore permits rela-
tions to bemultiply consequential without requiring one disciplinary type to exhaust
their meaning.

23.13.2 Social Institutions

Institutions form the second interface because GRE frequently analyzes rules, orga-
nizations, property structures, markets, firms, public agencies, and governance ar-
rangements. Social theory broadens the institutional object beyond a set of incentive
constraints. Institutions can include formal rules, informal norms, legitimate expec-
tations, role classifications, routines, organizational forms, professional standards,
and practices through which participants understand what conduct is possible or ap-
propriate. Polanyi’s account of the economy as an instituted process and sociological
institutionalism’s attention to legitimacy and organizational fields both demonstrate
that economic coordination is socially organized in ways that exceed a purely para-
metric environment (Polanyi 1957; DiMaggio and Powell 1983).

GRE needs this broader institutional description because a rule’s written formmay
differ from its practical operation. Access can depend on informal gatekeeping. A
nominal right can be difficult to exercise. A professional norm can alter adoption
even without legal compulsion. Organizational imitation can spread a practice be-
fore its efficiency is known. Institutional analysis must therefore distinguish the for-
mal rule, enacted practice, legitimacy structure, enforcement relation, organizational
carrier, and economic effect.
Definition 23.308 (Institutional interface profile). An institutional interface profile
records the formal rules, informal norms, roles, organizational carriers, legitimacy
claims, enforcement or sanction practices, recurrent routines, affected positions, and
economicmechanisms associated with an institution, together with discrepancies be-
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tween formal design and enacted operation.
The profile is useful when GRE investigates institutions as generative economic

infrastructure. A labor-market credential, for example, can influence access to em-
ployment through formal qualification rules, professional expectations, reputational
meaning, organizational screening, and network recognition. Treating the creden-
tial only as information about productivity may omit the social processes that make
it authoritative.
Proposition 23.309 (Institutional-description non-equivalence). An institution’s eco-
nomic effect, formal rule, enacted practice, and social legitimacy are distinct descrip-
tions; evidence for one does not by itself establish the others.

The distinction creates a direct correction channel. If social research shows that
an apparently universal rule is interpreted differently across groups, GRE should re-
vise its effective institutional architecture. If an organizational form is reproduced
through legitimacy or professional convention rather than the efficiency mechanism
assumed by an economic model, the causal interpretation should change. Law and
governance may provide additional domain-specific corrections where formal au-
thority, rights, duties, or public decision are material, as developed in Sections 23.8–
23.9.

23.13.3 Social Fields

The third interface concerns social fields. Field language is especially sensitive be-
cause GRE also uses field-oriented descriptions for distributed relational conditions
and, in some chapters, cautiously employs field-theoretic formalisms. Social field the-
ory has its own intellectual history and should not be treated as interchangeable with
those analytical devices. Bourdieuian field theory links positions, forms of capital,
habitus, stakes, and symbolic power; other field approaches emphasize relative posi-
tion, social skill, incumbency, challenge, governance units, or inter-field dependence
(Bourdieu and Wacquant 1992; Martin 2003; Fligstein and McAdam 2012). These are
sociological theories with domain-specific commitments, not generic synonyms for
any relational configuration.

GRE can nevertheless benefit from field analysis when economic possibility de-
pends on position inside a socially structured arena. Access to a profession, the con-
vertibility of credentials, the legitimacy of a business practice, the prestige of an oc-
cupation, or the capacity to mobilize social capital can vary by field. The economic
value of a resource may therefore depend on a social structure that defines where,
by whom, and under which classifications that resource is recognized.
Definition 23.310 (Social-field translation record). A social-field translation record
identifies the source field concept, its actors or positions, stakes, recognized resources,
boundary criteria, mechanisms of reproduction or change, and the specific economic
question forwhich a translated representation is proposed; it also recordswhichfield-
theoretical meanings are lost, transformed, or retained in the GRE use.

This record is necessary because similar vocabulary can conceal different objects.
A “field” in Bourdieuian sociology, a strategic action field, a physical field, and a GRE
relational field can all describe distributed or positional structure while differing in
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ontology, measurement, mechanism, and explanatory purpose.
Proposition 23.311 (Field-vocabulary non-equivalence). Shared use of the term field
does not establish theoretical equivalence among social field theory, formal field repre-
sentations, and GRE relational-field language; translation requires an explicit mapping
of positions, variables, mechanisms, and interpretive commitments.

The proposition protects both sides of the interface. GRE should not redescribe a
sociological field as a mathematical field merely because formalization is convenient.
Social theory should likewise be able to show that the economically relevant bound-
ary or position assumed by GRE fails to capture the field as socially organized. Field
structure becomes an interface object precisely because its economic and social de-
scriptions may overlap without coinciding.

23.13.4 Culture

Culture forms the fourth interface. In economic inquiry, culture is sometimes intro-
duced as a residual explanation for differences left unexplained by prices, institu-
tions, or individual attributes. Such usage is too coarse for an answerable interface.
Cultural formations can include shared classifications, evaluative repertoires, narra-
tives, symbolic distinctions, rituals, practical habits, styles of interpretation, and his-
torically transmitted expectations. Their economic relevance depends on a specific
mechanism rather than on the generic assertion that “culture matters.”

Culture can affect valuation, consumption, saving, work, entrepreneurship, coop-
eration, status competition, trust, legitimacy, organizational practice, and the inter-
pretation of economic signals. Yet the economic consequence is only one dimension
of the cultural object. A ritual may influence expenditure while its principal mean-
ing concerns belonging. A professional ethos may affect labor supply while also or-
ganizing vocation and dignity. A cultural classification may influence prices while
simultaneously structuring status or identity.
Definition 23.312 (Cultural mediation profile). A cultural mediation profile records
the cultural classification, narrative, repertoire, norm, practice, or symbolic distinc-
tion under investigation; the actors or collectivities for whom it is meaningful; the
historical and institutional setting of its reproduction; the economic behavior or re-
lation it conditions; and the evidence connecting the cultural formation to that eco-
nomic consequence.

The profile requires more than correlation between group membership and an
economic outcome. It asks how the relevant meaning or practice is produced, recog-
nized, enacted, and translated into an economically consequential mechanism.
Proposition 23.313 (Cultural-conversion condition). A cultural difference becomes a
GRE explanatory object when a defensible pathway links the cultural formation to an
economic relation, valuation, allocation, capability, constraint, participation pattern,
or future option; the pathway does not exhaust the cultural formation’s social meaning.

This condition also makes correction possible. If ethnographic, historical, or so-
ciological evidence shows that the meaning assigned by the economic model is mis-
taken, the GRE mechanism should be revised even where the statistical association
remains. Cultural interpretation is therefore neither decorative context nor a license
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for unmeasured explanation. It is an independently answerable component of the
interface.

23.13.5 Identity

Identity forms the fifth interface because economic positions are often organized
through categories that people claim, receive, negotiate, contest, or have institution-
ally assigned to them. Social theory cautions against treating identity as a fixed at-
tribute whose meaning is stable across settings. Network and relational accounts
show that identities can emerge and change through social formations, interaction,
control efforts, stories, and positions (White 2008). GRE therefore needs to distinguish
an identity category used in data, an identity recognized by an institution, an identity
experienced or claimed by a participant, and an economic role associated with that
identity.

The economic relevance of identity can arise through differential treatment, net-
work access, occupational sorting, consumption, political or organizational recogni-
tion, credentialing, discrimination, trust, care obligations, or the distribution of un-
paid work. The same category can have different effects across institutions and his-
torical periods. Conversely, people occupying similar economic positions can under-
stand those positions through different identities and social meanings.
Definition 23.314 (Identity–economic interface record). An identity–economic inter-
face record specifies the identity category or process under investigation, the mode
of assignment or recognition, the relevant social setting, the economic position or
mechanism with which it interacts, the evidence for that interaction, and the aspects
of identity whose meaning cannot be inferred from the economic role alone.

The record prevents administrative categories from being treated as complete so-
cial subjects. It also permits identity to be endogenous to economic relations where
appropriate. Occupational classifications, class positions, consumer identities, en-
trepreneurial identities, and organizational roles can be partly generated through
economic participation, while retaining cultural, political, familial, or status dimen-
sions that require wider social analysis.
Proposition 23.315 (Identity-role non-equivalence). An economic role and a social
identity may mutually condition one another, but neither should be inferred as a com-
plete representation of the other without evidence concerning recognition, meaning, in-
stitutional classification, and historical formation.

This distinctionmatters for GRE’s heterogeneous-subject architecture. Heterogene-
ity should not be represented only by scalar differences in resources or capabilities.
Socially constituted identities can affect which resources are recognized, which ac-
tions are available, which obligations are expected, and which outcomes are experi-
enced as losses or gains. Social theory can therefore return corrections to the very
specification of the economic subject.

23.13.6 Social Reproduction

Social reproduction forms the sixth interface because economic activity depends on
processes that sustain people, households, communities, institutions, skills, norms,
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and future generations. Feminist economics and social-reproduction scholarship
have long emphasized the economic significance of unpaid care, household labor,
childrearing, and other background activities that standard market accounts can un-
derstate or omit (Folbre 1994; Fraser 2014). GRE’s concern with generative capacity
makes these processes especially important, but the conceptual overlap should not
be treated as identity.

The term social reproduction itself carries several meanings. It can refer to daily
and intergenerational reproduction of people and labor capacities; to care and house-
hold provisioning; to reproduction of institutions, inequalities, status relations, or
cultural forms; or to the persistence of a wider social order. A GRE analysis should
declare which meaning is operative before relating reproduction to economic gener-
ativity.
Definition 23.316 (Social-reproduction interface profile). A social-reproduction in-
terface profile records the persons, relations, activities, institutions, infrastructures,
and temporal horizons through which a specified social capacity or social order is
sustained; the distribution of material, temporal, emotional, and organizational bur-
dens; the economic processes that depend on the reproduced capacity; and the social
values or obligations that remain irreducible to the economic use of that capacity.

The profile makes visible a common asymmetry: an economic process can draw
on reproduced capacities without fully financing, recognizing, or sustaining the rela-
tions that generate them. Care, education, public health, community trust, household
coordination, and intergenerational support can therefore function as enabling con-
ditions whose depletion appears only later as reduced capability, higher replacement
cost, lower participation, or institutional fragility.
Proposition 23.317 (Reproductive-condition endogeneity). When an economic pro-
cess materially depends on a socially reproduced capacity and also changes the con-
ditions through which that capacity is reproduced, the reproductive process should be
represented as endogenous to the economic analysis rather than as a fixed external
background.

Endogeneity does not imply economic ownership of the object. A caregiving re-
lation can matter to labor-market participation while possessing meanings and obli-
gations that cannot be evaluated through labor supply alone. Social reproduction
therefore supplies a particularly clear example of reciprocal correction: social the-
ory broadens GRE’s account of the conditions of economic possibility, while GRE can
analyze how allocation, compensation, ownership, public provision, and power af-
fect the sustainability of those conditions.

23.13.7 Collective Meaning

Collective meaning forms the seventh interface. Economic coordination relies exten-
sively on categories, expectations, narratives, classifications, symbols, and shared in-
terpretations. Money, credentials, brands, professions, organizational offices, prop-
erty categories, market conventions, and institutional procedures function partly be-
cause participants recognize and act through socially stabilized meanings. GRE’s
relational-reality architecture can accommodate the causal efficacy of such socially
sustained configurations without claiming that shared meaning is reducible to indi-
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vidual belief or that every collectively recognized object is economic.
A meaning can be shared unevenly, contested, institutionally enforced, or differ-

ently interpreted across positions. The same symbol can carry distinct meanings
for workers, managers, regulators, consumers, or communities. Collective meaning
therefore cannot be inferred merely from behavioral regularity. Repeated conduct
may arise from coercion, habit, convention, shared interpretation, strategic compli-
ance, or several mechanisms at once.
Definition 23.318 (Collective-meaning interface record). A collective-meaning inter-
face record identifies the category, symbol, narrative, classification, or interpretive
convention under investigation; the community or positions among which it is rec-
ognized; the practices and institutions through which it is sustained; the degree and
form of contestation; and the economicmechanismwhose operation depends on that
meaning.

The record can be used, for example, when the economic efficacy of a credential
depends on social recognition, when a product category organizes valuation, when
a narrative changes investment behavior, or when a status distinction shapes occu-
pational choice. The relevant economic claim concerns the consequence of meaning;
the social-theoretical claim concerns how that meaning is produced, distributed, and
transformed.
Proposition 23.319 (Semantic-to-economic conversion condition). A collectively sus-
tained meaning enters a GRE mechanism when changes in its recognition or interpre-
tation can alter an economically relevant relation, valuation, access condition, institu-
tional practice, capability, or feasible option through an identifiable pathway.

This proposition creates an empirical vulnerability. If meaning changes while the
proposed economic effect does not, or if the effect persists through a different mech-
anism, the GRE interpretation requires revision. Collective meaning is therefore nei-
ther an all-purpose explanation nor a merely subjective residue; it is a social object
whose economic consequences must be traced.

23.13.8 Economic Embeddedness

Economic embeddedness is the eighth interface and provides the most direct bridge
between economic sociology and GRE. Granovetter’s critique of atomized economic
action emphasizes that economic conduct is embedded in ongoing social relations,
while Polanyi’s substantive approach treats the economy as an instituted process
organized through historically variable forms of integration (Granovetter 1985;
Polanyi 1957). For GRE, the key implication is methodological: an economic mecha-
nism should include the social dependencies that materially constitute its operation
when excluding them would change the explanation.

Embeddedness should remain a discriminating concept rather than a statement
that everything is connected to everything else. The relevant question is which so-
cial relation, institution, meaning, identity, or reproductive process changes the eco-
nomic mechanism under study. An entrepreneur’s access to finance may depend on
networks. A market’s operation may depend on legal and cultural classifications. A
firm’s labor process may depend on household care arrangements. A platform mar-
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ket may depend on status, community norms, or trust. Different forms of embedded-
ness therefore require different evidence.
Definition 23.320 (Economic-embeddedness interface record). An economic-
embeddedness interface record specifies the focal economic process, the social re-
lations or formations on which its operation materially depends, the mechanisms
of dependence, the relevant boundary and timescale, the evidence that the social
configuration changes the economic process, and the social-theoretical questions
that remain independently open.

The record also guards against the opposite error of treating every social relation
surrounding an economic activity as causally necessary. Social context may be de-
scriptively present without carrying explanatory weight for the focal economic ques-
tion. Embeddedness becomes analytically useful when removing, changing, or re-
classifying the social condition would alter the economic mechanism or its expected
consequences.
Proposition 23.321 (Embeddedness answerability). An embeddedness claim is an-
swerable when the focal economic mechanism, the relevant social configuration, the
pathway of dependence, and the counterfactual or comparative basis for judging mate-
rial influence are explicit enough that social or economic evidence can weaken, revise,
or reject the claimed dependence.

This answerability requirement preserves disciplinary containment. GRE can in-
vestigate the economic consequences of embedded social relationswhile social theory
retains responsibility for the constitution and meaning of those relations. The inter-
face is strongest when the two descriptions are mutually revisable rather than when
one is treated as contextual decoration for the other.

23.13.9 Social Relational Remainders

The final interface concerns social relations whose principal meaning and organi-
zation remain outside GRE even when economic consequences are present. Family
relations, friendship, intimacy, ritual, religious community, civic association, status,
solidarity, mourning, celebration, care, and forms of belonging can involve resources,
labor, property, time, reciprocity, or economic inequality. Their economic dimen-
sions can be legitimate GRE objects. Their social constitution, however, cannot be
inferred from those dimensions alone.

The boundary matters because economic effects are pervasive. A friendship can
affect employment; a religious community can organize mutual aid; a family can al-
locate assets; a civic association can influence local investment; a ritual can generate
expenditure. If economic consequence were sufficient to classify the underlying rela-
tion as economic, GRE’s domain would expand until almost every social relation be-
came an economic relation. Such expansion would weaken rather than strengthen
the research programme because the principal problem-space would cease to con-
strain explanation.
Definition 23.322 (Social relational remainder). A social relational remainder is the
set of constitutive meanings, obligations, identities, practices, affective relations, sta-
tus structures, or collective purposes of a socially organized relation that remain an-



122 CHAPTER 23. NEIGHBORING GR DOMAINS

alytically material after its economic consequences have been represented and that
cannot be warranted from the economic representation alone.

The remainder does not mean that social theory possesses an immutable jurisdic-
tion over a fixed object. Domain boundaries remain revisable. It means that GRE
should preserve the unresolved social content explicitly rather than translating it
into utility, resource flow, preference, price, capability, or economic value without
justification.
Definition 23.323 (Social-theory correction return). A social-theory correction return
is a documented social-theoretical finding that requires GRE to revise a relation type,
subject boundary, institutional mechanism, field boundary, cultural interpretation,
identity classification, reproductive dependency, collective-meaning claim, embed-
dedness pathway, or domain boundary.

Correction can also move in the other direction. GREmay reveal that a socially val-
ued institution systematically redistributes risk, that a status order controls material
access, that a cultural practice depends on uncompensated labor, that a reproductive
arrangement narrows future capability, or that an apparently voluntary relation is
sustained by economic dependency. These economic findings can become inputs to
social theory without claiming to settle the relation’s wider meaning or legitimacy.
Definition 23.324 (GRE–social theory interface portfolio). A GRE–social theory inter-
face portfolio is a versioned collection of social-to-economic relevance pathways, insti-
tutional profiles, social-field translation records, cultural mediation profiles, identity
interface records, social-reproduction profiles, collective-meaning records, embed-
dedness records, social relational remainders, and correction returns across projects.
Proposition 23.325 (GRE–social theory interface answerability). AGRE–social theory
interface is answerable when the social object, economic mechanism, translation path-
way, retained social remainder, evidence, boundary, and possible correction returns
are explicit enough that contrary social-theoretical or economic analysis can revise the
interpretation, change the domain allocation, or withdraw the claimed economic mech-
anism.

The interface thereby preserves a demanding form of embedded economic analy-
sis. GRE can study how economic relations are socially constituted, how institutions
and fields organize economic possibility, how culture and identity mediate valuation
and access, how social reproduction sustains capacities, and how collectivemeanings
stabilize or transform economic coordination. Social theory retains independent re-
sponsibility for the constitution and interpretation of social relations whose mean-
ing exceeds their economic incidence. The resulting relation is one of reciprocal cor-
rection rather than disciplinary absorption. Section 539 turns to aesthetics, where
salience, orientation, judgment, curiosity, and value formation create a different in-
terface between economically consequential processes and a domain whose objects
cannot be reconstructed from economic value alone.

23.14 Aesthetics Interface

Aesthetic judgment has already appeared at several points in the book without being
treated as an economic synonym for preference. Chapter 6 distinguished salience, sig-
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nificance, judgment, orientation, and aesthetic conditions within research and appli-
cation praxis. Chapter 17 then examined aesthetic judgment as a source of epistemic
orientation under conditions inwhich inquiry possibilities exceed available attention
and resources. Section 23.10 extended that architecture to education, where aesthetic
judgment can help learners orient among examples, explanations, forms, and possi-
ble questions without independently establishing educational quality or truth. The
present section has a wider role. It specifies the interface between GRE and aesthet-
ics while preserving aesthetic experience, judgment, value, and practice as domains
whose significance is not exhausted by economic incidence. Its objective is to identify
how aesthetic judgment can become economically consequential through salience,
orientation, curiosity, valuation, production, consumption, participation, and insti-
tutional selection; how economic conditions can widen or narrow aesthetic possibil-
ity; and where economic translation leaves a domain-specific remainder. The dis-
cussion proceeds through eight interfaces: aesthetic judgment, salience, orientation,
curiosity, value formation, economic conditions of aesthetic possibility, the relation
between aesthetic and economic value, and the limits of economic translation. The
method is relational and comparative. It uses the containment and translation dis-
ciplines established in Sections 23.2–23.3 while preserving the distinction between
an economic consequence of aesthetic judgment and the aesthetic constitution of the
judgment itself.

The interface requires restraint because aesthetic traditions do not supply one set-
tled object that GRE can simply import. Kant’s account of judgments of taste, Hume’s
account of cultivated judgment, Dewey’s account of aesthetic experience, and Bour-
dieu’s sociology of taste offer materially different descriptions of judgment, experi-
ence, cultivation, and social formation (Kant 1987; Hume1985; Dewey 1934; Bourdieu
1984). Their non-equivalence is analytically useful. It prevents GRE from assuming
that aesthetic value is merely subjective preference, social distinction, formal beauty,
pleasurable response, or market willingness to pay. GRE instead asks a narrower
economic question: through which relations do aesthetically organized experiences
and judgments change attention, allocation, participation, capability, valuation, insti-
tutional practice, or future possibility, and through which economic conditions are
those experiences and judgments themselves enabled or constrained?
Definition 23.326 (GRE–aesthetics interface record). A GRE–aesthetics interface
record specifies the aesthetic object, experience, practice, judgment, or evaluative re-
lation under investigation; the positions and communities within which it is formed;
the historically relevant standards, repertoires, or fields of comparison; the economic
conditions that enable or constrain its formation and exercise; the pathway through
which it becomes economically consequential; the aesthetic questions that remain
independently open; and the GRE claims that would require revision if the aesthetic
characterization changes.

The record is deliberately broader than a consumer-preference profile. It can ap-
ply to artistic production, design, architecture, scientific representation, education,
public space, craft, interface design, organizational form, cultural participation, land-
scape experience, or everyday practices in which qualities such as coherence, fitting-
ness, contrast, elegance, rhythm, surprise, depth, atmosphere, or expressive force be-
come consequential. Some of these qualities can affect price or demand. Others can
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Table 23.14: Principal operations at the GRE–aesthetics interface

Interface object GRE question Aesthetic question Possible correction to
GRE

Aesthetic judgment How does judgment alter at-
tention, selection, participa-
tion, valuation, or economic
action?

What is being judged, through
which standards, experiences,
practices, or comparisons, and
with what domain-specific sig-
nificance?

Revised judgment type,
preference interpreta-
tion, or causal pathway

Salience Which formal or experien-
tial qualities become promi-
nent enough to attract scarce
attention?

Why does the object become per-
ceptually, affectively, or inter-
pretively salient within the rele-
vant field?

Revised attention mech-
anism or prominence
measure

Orientation How does aesthetic judg-
ment direct commitment
among alternatives under
incomplete information?

How is orientation cultivated,
exercised, contested, and re-
vised within the practice?

Revised selection or per-
sistence mechanism

Curiosity Which aesthetic encounters
open further exploration,
question formation, or par-
ticipation?

How do surprise, beauty, unfa-
miliarity, tension, or form gener-
ate or inhibit curiosity?

Revised account of de-
mand, motivation, or
option formation

Value formation How do aesthetic judgments
enter demand, reputation,
symbolic differentiation,
identity, or resource alloca-
tion?

How is aesthetic value formed,
learned, disputed, and sustained
within a field or community?

Revised valuation, pref-
erence, or status mecha-
nism

Aesthetic possibility Which economic conditions
widen or narrow access to
aesthetic experience, produc-
tion, judgment, and partici-
pation?

Which practices, capacities, en-
vironments, and relations make
aesthetic experience or creation
possible?

Revised resource
boundary or capa-
bility analysis

Aesthetic and eco-
nomic value

Where do aesthetic evalu-
ation and economic valua-
tion interact without becom-
ing identical?

What gives the object aesthetic
worth within the relevant prac-
tice or experience?

Explicit value plurality
and limited commensu-
ration

Translation limits Which economic conse-
quences can be represented
without absorbing the aes-
thetic object?

Which meanings, experiences,
standards, or values remain ir-
reducibly aesthetic for the in-
quiry?

Narrowed GRE claim
and explicit aesthetic
remainder

affect attention, trust, participation, learning, preservation, care, identity, or willing-
ness to remain within a practice without ever becoming adequately represented by
price.
Proposition 23.327 (Aesthetic handoff condition). A GRE inquiry should hand a ma-
terial subquestion to aesthetics or a relevant neighboring discipline when its resolution
depends principally on the constitution, experience, interpretation, cultivation, compar-
ison, or domain-specific value of an aesthetic judgment and cannot be established from
economic preference, demand, price, allocation, capability, or institutional incidence
alone.

The handoff remains reciprocal. Aesthetic inquiry can show that GRE hasmischar-
acterized the object of judgment, confused popularity with quality, treated learned
taste as a fixed preference, or ignored the experiential organization through which
an intervention becomes attractive, alienating, legible, coherent, or oppressive. GRE
can in turn identify material inequalities in exposure, time, training, production re-
sources, cultural infrastructure, distribution channels, and institutional recognition
that conditionwhich aesthetic possibilities can be encountered, cultivated, expressed,
or sustained. Table 23.14 summarizes the principal interface operations developed
below.
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23.14.1 Aesthetic Judgment

Aesthetic judgment is the first interface because economic analysis often encounters
its effects before it possesses an adequate account of its constitution. Consumers
choose among designs, audiences allocate attention, researchers prefer some rep-
resentations, communities protect some landscapes, organizations adopt particular
forms, and institutions recognize some works or practices as worthy of preservation.
These decisions can have prices, budgets, labor requirements, distributional conse-
quences, and long-term effects. Yet the existence of an economic consequence does
not show that the judgment was economically constituted or that its significance can
be recovered from the observed choice.

The philosophical diversity already noted is instructive. Kant does not treat a judg-
ment of taste as an ordinary judgment of utility; Hume treats cultivated taste as in-
volving practice, comparison, delicacy, and freedom from prejudice; Dewey locates
aesthetic experience within temporally organized interaction between organism and
environment; Bourdieu emphasizes the social formation of taste and its relation to
classed dispositions and distinction (Kant 1987; Hume 1985; Dewey 1934; Bourdieu
1984). GRE need not adjudicate among these accounts in order to preserve a basic
interface discipline: observed economic behavior does not uniquely identify the aes-
thetic judgment that helped produce it.
Definition 23.328 (Aesthetic-judgment interface profile). An aesthetic-judgment in-
terface profile records the object or experience judged, the relevant qualities and com-
parison field, the judging position or community, the practices and histories through
which standards of judgment were formed, the degree of agreement or contestation,
the economic consequences associated with the judgment, and the evidential bound-
ary between those consequences and the aesthetic significance of the judgment itself.

The profile prevents a recurrent reduction. A high price may indicate scarcity, sta-
tus competition, speculative expectation, institutional recognition, purchasing power,
provenance, or a conjunction of these mechanisms. It cannot by itself establish aes-
thetic worth. Lowmarket demand likewise cannot establish aesthetic failure. Awork
can be aesthetically important within a small community; a public space can possess
qualities that are weakly monetized; a craft practice can be aesthetically rich while
economically precarious; an aesthetically compelling product can succeed commer-
cially for reasons unrelated to the judgment that specialists would regard as aesthet-
ically relevant.

Aesthetic judgment can also have economic effects without being fully verbalized.
Experienced practitioners often possess forms of taste that operate through compar-
ison, sensitivity to proportion, rhythm, texture, fit, coherence, tension, or expressive
force before they can state an explicit rule. Chapter 6 treated practical taste as his-
torically formed and potentially expertise-bearing while remaining open to inher-
ited exclusion. The same discipline applies here. Tacit judgment can carry infor-
mation while also reproducing conventions, status hierarchies, and path-dependent
standards.
Proposition 23.329 (Judgment–price non-equivalence). Market price, observed de-
mand, institutional prestige, popularity, and stated willingness to pay can provide evi-
dence about the economic incidence of aesthetic judgment, but none should be treated as
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a general measure of aesthetic value without an independently warranted translation
for the relevant domain and question.

The proposition leaves room for empirical relations. Aesthetic evaluation can in-
fluence demand, and prices can influence later perceptions of quality. Institutional
recognition can change exposure, while exposure can change familiarity and taste.
The interface therefore studies reciprocal conditioning rather than requiring causal
purity. What remains prohibited is the silent replacement of one evaluative domain
by another.

23.14.2 Salience

Salience is the second interface because aesthetic qualities can make some objects,
relations, or possibilities stand out within fields of abundance. Chapter 6 defined re-
search salience as selective prominence before significance is established, and Chap-
ter 17 extended that distinction to epistemic abundance. The aesthetics interface gen-
eralizes the problem beyond inquiry. A form, contrast, rhythm, atmosphere, arrange-
ment, sound, image, phrase, or spatial organization can attract or hold attention be-
fore its wider practical, economic, epistemic, or normative significance is known.

Aesthetic salience is relational. What stands out depends on a background, ex-
pectation, repertoire, environment, and perceiving position. A minimalist form can
be salient within visual density; an irregularity can be salient within a strongly pat-
terned field; a quiet space can become salient within sensory overload; a traditional
craft can become salient after industrial standardization; an unfamiliar style can be-
come salient because it disrupts a learned expectation. Salience therefore cannot be
represented adequately as an intrinsic amount of attractiveness attached to the object
independently of context.
Definition 23.330 (Aesthetic-salience pathway). An aesthetic-salience pathway iden-
tifies the object or relation that becomes prominent, the perceptual or interpretive
field against which prominence arises, the aesthetic qualities involved, the positions
for which the salience occurs, the institutions or technologies that amplify or sup-
press it, and the economic consequences that follow from the resulting allocation of
attention.

The institutional component is important. Platforms, advertising systems, exhi-
bition spaces, publishing channels, architecture, urban design, retail environments,
recommendation systems, and professional gatekeeping can all organize what be-
comes visible or memorable. Some mechanisms intensify aesthetically salient fea-
tures because they increase engagement. Others standardize form in ways that re-
duce exposure to unfamiliar possibilities. Economic organization therefore partici-
pates in the production of salience, not only in the monetization of already salient
objects.

Salience also creates a selection hazard. What is striking can receive dispropor-
tionate resources even when less salient objects have greater long-term value. A
visually dramatic infrastructure project may attract political investment while main-
tenance remains aesthetically inconspicuous. A memorable interface can draw use
even when its underlying arrangement produces dependency or surveillance. A
fashionable research representation can attract attention before its explanatory ade-
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quacy is established. These cases parallel the warning developed earlier in the book:
salience can open inquiry or participation, but it should not certify significance.
Proposition 23.331 (Aesthetic-salience non-certification). Aesthetic salience can al-
ter the probability that an object receives attention, participation, preservation, invest-
ment, purchase, or further inquiry while leaving its aesthetic quality, economic value,
epistemic significance, and normative desirability separately unresolved.

This distinction is especially important under conditions of symbolic abundance.
When images, designs, texts, performances, and generated artifacts multiply faster
than attention, selection mechanisms acquire increasing economic power. An aes-
thetics interface can then identify which forms receive visibility without treating vis-
ibility itself as evidence that the selected forms are aesthetically superior.

23.14.3 Orientation

Orientation is the third interface. Salience describes prominence; orientation con-
cerns the more durable direction of attention, commitment, practice, or resource al-
location among alternatives. Chapter 6 treated research orientation as a provision-
ally stabilized configuration of judgments, commitments, attention, questions, and
resources. Aesthetic judgment can play a similar orienting role in artistic practice, de-
sign, consumption, education, scientific representation, public-space formation, craft,
and ordinary life.

Orientation matters economically because action often precedes complete infor-
mation. A designer chooses among forms before later user response is known. A
researcher commits time to a representation whose explanatory fertility remains un-
certain. A publisher invests in a work before demand is established. A city preserves
a building or landscape before every future use can be specified. A student pursues
a field partly because certain forms of thought or expression appear compelling. In
each case, aesthetic judgment can help direct commitment under uncertainty.
Definition 23.332 (Aesthetic orientation). Aesthetic orientation is the historically and
relationally formed use of form-sensitive, experiential, or taste-based judgment to di-
rect attention, selection, persistence, representation, or practical commitment among
alternatives whose wider significance or future consequences remain incompletely
determined.

Definition 23.332 extends the narrower epistemic use developed in Chapter 17. The
extension is not an assertion that all orientation is aesthetic. Institutional rules, moral
commitments, prices, urgency, habit, coercion, professional standards, and strate-
gic considerations can all orient action. The aesthetic interface asks when a form-
sensitive judgmentmaterially participates in that configuration and how its influence
interacts with other judgment forms.

Orientation can be generative. A compelling form can lead a person into a prac-
tice, preserve persistence through uncertainty, or make a previously unnoticed rela-
tion worth exploring. It can also become conservative. Institutions can reproduce a
narrow aesthetic canon, organizations can reward familiar forms, and professional
fields can treat historically specific conventions as natural standards. Bourdieu’s ac-
count of socially formed taste andMcAllister’s analysis of changing scientific aesthetic



128 CHAPTER 23. NEIGHBORING GR DOMAINS

criteria both caution against treating aesthetic orientation as historically invariant
(Bourdieu 1984; McAllister 1996).
Proposition 23.333 (Aesthetic-orientation revisability). Where aesthetic judgment
materially directs economic or practical commitment, the resulting orientation should
remain revisable by later experience, evidence, changed relations, alternative aesthetic
traditions, and relevant normative or institutional considerations rather than being
treated as self-validating because it initially appeared fitting or beautiful.

The proposition does not subordinate aesthetics to economics or epistemology. It
preserves a more general principle of domain coexistence. Aesthetic orientation can
legitimately matter while remaining one judgment relation among several in a com-
plex praxis.

23.14.4 Curiosity

Curiosity is the fourth interface because aesthetic experience can open further explo-
ration without first appearing as demand for a determinate good. Chapter 17 and
Section 23.10 treated curiosity as a generative stage in inquiry and education. The
aesthetics interface asks more broadly how beauty, surprise, unfamiliarity, tension,
ambiguity, craftsmanship, atmosphere, expressive force, or formal relation can pro-
voke the desire to look again, compare, learn, enter a practice, or discover what an
object can become.

This relation should not be overstated. Curiosity can arise from danger, practical
need, contradiction, moral concern, social interaction, or explicit problem solving
without an aesthetic component. Conversely, an aesthetic experience can remain
contemplative without producing further inquiry. The interface concerns cases in
which aesthetic experience materially enlarges the horizon of possible engagement.
Definition 23.334 (Aesthetic-curiosity interface profile). An aesthetic-curiosity inter-
face profile records the encounter that attracts further exploration, the aesthetic qual-
ities through which the encounter becomes inviting or puzzling, the prior repertoire
and expectations of the position encountering it, the opportunities and costs of con-
tinued exploration, the practices or communities capable of sustaining curiosity, and
the later economic or non-economic consequences of the resulting inquiry or partic-
ipation.

The economic component often lies in whether curiosity can continue. Time, secu-
rity, access, mobility, materials, mentorship, tools, public institutions, and freedom
from immediate pressure affect whether a compelling encounter becomes sustained
exploration or disappears as an unrealized possibility. Veblen’s discussion of “idle cu-
riosity” remains relevant because it identifies a form of inquiry not exhausted by im-
mediate utilitarian purpose (Veblen 1914). GRE adds a distributional question: which
positions possess sufficient slack and access to follow an aesthetically generated cu-
riosity whose future usefulness is unknown?

Curiosity also resists simple preference models. A person may not possess a stable
preference for an object before encountering it. The encounter itself can alter what
becomes desirable, intelligible, or askable. Exposure to amusical form,mathematical
proof, landscape, craft process, architectural space, language, or artistic tradition can
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generate new standards of appreciation and new desires for participation. In such
cases, the preference space is partly generated through the relation rather than fully
specified before it.
Proposition 23.335 (Aesthetic-curiosity option condition). When aesthetic encounter
can generate new questions, practices, preferences, or capabilities whose future signifi-
cance is not known in advance, economic evaluation should distinguish the present cost
of preserving exploratory possibility from a requirement that the encounter already pos-
sess demonstrable market or instrumental return.

The distinction gives aesthetic curiosity a place within generative analysis without
assigning it automatic priority. Scarce resources still require judgment. The point is
narrower: immediate monetization is an incomplete criterion for deciding whether
exploratory aesthetic possibilities deserve institutional or material support.

23.14.5 Value Formation

Value formation is the fifth interface because aesthetic judgment can participate in
the generation of economic value without being reducible to it. Products, services,
places, performances, crafts, interfaces, brands, institutions, and cultural practices
can acquire economic significance partly through perceived form, style, atmosphere,
symbolic association, authenticity, originality, coherence, or beauty. These qualities
can influence willingness to pay, reputation, demand, differentiation, preservation,
labor valuation, and investment. Yet the mechanism is not adequately described by
attaching an exogenous preference parameter to a finished object.

Taste has histories. Bourdieu’s analysis of distinction emphasizes that aesthetic
dispositions are socially formed and implicated in classed practices (Bourdieu 1984).
Hume’s account of cultivated taste likewise emphasizes practice and comparison,
though within a different philosophical project (Hume 1985). GRE can use the shared
warning without collapsing their theories: valuation often depends on capacities,
repertoires, institutions, and relations that develop over time. The economic value
of an aesthetic object can therefore depend on prior investments in education, expo-
sure, cultural infrastructure, communities of practice, criticism, preservation, and
recognition.
Definition 23.336 (Aesthetic-to-economic value-formation record). An aesthetic-to-
economic value-formation record identifies the aesthetic judgments or qualities that
are hypothesized to affect economic valuation; the positions and communities in
which those judgments are formed; the institutions, classifications, reputations, or
distribution channels that mediate conversion; the economic outcomes affected; and
the aesthetic value claims that remain independent of the observed economic result.

The record makes several conversion pathways distinguishable. Aesthetic judg-
ment can increase demand directly; institutional recognition can alter reputation
and scarcity; a distinctive form can support brand differentiation; cultural prestige
can change labor and asset valuation; an aesthetically coherent environment can
increase participation or retention; and design can reduce cognitive or interaction
costs. These pathways do not have identical normative or aesthetic meaning. The
same aesthetic object can also be economically valuable through one pathway and
economically marginalized through another.
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Value formation is reciprocal. Economic institutions can influence aesthetic stan-
dards by changing which objects are produced, distributed, preserved, taught, exhib-
ited, recommended, or rewarded. Market success can become a signal used in later
judgment. Wealth can purchase exposure and training. Institutions can canonize
some formswhile leaving others weakly visible. Production technologies can expand
the feasible design spacewhile standardizing other dimensions. Economic conditions
therefore enter the history of taste and aesthetic practice without fully determining
them.
Proposition 23.337 (Aesthetic-economic conversion condition). A claim that aes-
thetic judgment generates or transforms economic value should identify the mediation
pathway through which judgment changes demand, access, participation, reputation,
differentiation, cost, capability, institutional recognition, or future options, rather than
inferring economic value formation from the mere coexistence of aesthetic appraisal
and economic outcome.

This requirement creates empirical answerability. If demand persists when aes-
thetic appraisal changes, another mechanismmay dominate. If institutional recogni-
tion changes price without changing local aesthetic judgment, the relevant pathway
may be status or scarcity. If aesthetically valued design increases participation but
not revenue, the economic consequence may lie in capability or institutional conti-
nuity rather than market price. GRE should preserve these differences instead of
translating them prematurely into one scalar notion of value.

23.14.6 Economic Conditions of Aesthetic Possibility

The sixth interface reverses the direction of explanation. Rather than asking how aes-
thetic judgment affects economic outcomes, it asks how economic organization condi-
tions what aesthetic experiences, practices, judgments, and forms of participation be-
come possible. Aesthetic possibility is materially situated. Production requires time,
tools, spaces, materials, training, infrastructures, and often communities. Reception
likewise depends on access to environments, performances, texts, objects, languages,
networks, mobility, and discretionary attention. The distribution of those conditions
can widen or narrow the aesthetic world available to different positions.

Economic conditions operate at several levels. Household income can affect ac-
cess to lessons, instruments, travel, museums, books, or performance spaces. Em-
ployment conditions can affect discretionary time and cognitive availability. Urban
land prices can alter the survival of studios, workshops, informal venues, and pub-
lic cultural spaces. Intellectual-property arrangements can shape access and reuse.
Platform economics can affect discoverability and compensation. Public funding can
preserve practices whose market demand is weak or volatile. Education can expand
the repertoires through which unfamiliar forms become intelligible. None of these
mechanisms determines what a person will find beautiful or worthwhile, but each
can alter the feasible space within which aesthetic relations form.
Definition 23.338 (Aesthetic possibility profile). An aesthetic possibility profile spec-
ifies the time, security, access, spaces, materials, tools, mobility, education, mentor-
ship, communities, infrastructures, legal permissions, distribution channels, and in-
stitutional supports through which a position can encounter, create, interpret, com-
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pare, preserve, or participate in aesthetically organized practiceswithin a stated hori-
zon.

The profile should not be mistaken for a measure of aesthetic achievement. Abun-
dant resources do not guarantee compelling work or refined judgment. Scarcity does
not preclude aesthetic richness. Economic conditions influence possibility, persis-
tence, reach, and vulnerability rather than determining aesthetic outcome. This dis-
tinction parallels the capability architecture developed elsewhere in the book: re-
sources require conversion into actual opportunities, and realized activity remains
distinct from the value or quality of what is produced.

The profile also reveals collective dependence. Some aesthetic possibilities exist
only because institutions preserve archives, maintain public spaces, support ensem-
bles, teach traditions, maintain craft supply chains, conserve landscapes, or sustain
communities of interpretation. Their economic conditions cannot be reconstructed
from individual purchasing power alone. A financially affordable object may still
be aesthetically inaccessible where language, training, mobility, social permission,
or cultural familiarity is missing. Conversely, a public institution can widen access
even when individual incomes remain unequal.
Proposition 23.339 (Condition–realization non-equivalence). Economic resources
and institutions can enlarge or restrict aesthetic possibility by changing feasible ac-
cess, production, learning, comparison, preservation, and participation, while the
existence of those conditions does not by itself establish aesthetic realization, quality,
significance, or value.

This proposition protects the interface in both directions. Economic analysis
should not infer aesthetic success from expenditure, and aesthetic inquiry should
not ignore the material structures that make sustained creation and participation
unequally possible.

23.14.7 Aesthetic Value and Economic Value

The seventh interface requires an explicit distinction between aesthetic value and
economic value. The two can interact, but they are not automatically commensurable.
Economic value in GRE already includes heterogeneous processes of generation, con-
version, circulation, return, capture, dissipation, and regeneration. Even within the
economic domain, value cannot always be reduced to price. Aesthetic value intro-
duces a further domain-specific plurality because its relevant standards can involve
beauty, expressive force, coherence, depth, originality, fittingness, experiential in-
tensity, craft, form, atmosphere, or other qualities whose justification belongs to aes-
thetic practices and traditions.

The distinction is easiest to see in cases of divergence. A work can command a
high price while being aesthetically disputed. A public artwork can have little mar-
ket value but substantial significance to a community. A design can be commercially
successful because it is familiar and legible while specialists regard it as aesthetically
conventional. An experimental practice canpossess high aesthetic importancewithin
a field while lacking a stable market. A landscape can have aesthetic value for resi-
dents even where market valuation is weak or where monetization would alter the
relation being valued.
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Definition 23.340 (Aesthetic-value translation record). An aesthetic-value translation
record specifies the aesthetic value claim, the economic value concept to which a
translation is proposed, the mechanism and institutional procedure through which
the translation occurs, the scope within which comparison is intended, the evidence
supporting the translation, and the aesthetic remainder that the economic represen-
tation does not preserve.

Translation can sometimes be legitimate. Insurance, compensation, budgeting,
conservation, commissioning, procurement, or cultural-policy decisionsmay require
economic representation of aesthetically valued objects. Such representation can
be practically necessary without proving that the underlying values are identical. A
public decision may assign a monetary amount to preservation because budgets re-
quire commensuration, while the justification for preservation continues to depend
on aesthetic, historical, ecological, civic, or cultural reasons that exceed the assigned
amount.

This is also where preference language requires care. Economic choice can re-
veal how a person acts under a specific budget, option set, information environment,
and institutional arrangement. It does not reveal the complete structure of aesthetic
value. Preferences can be learned, transformed by exposure, constrained by access,
affected by status, or altered through participation. Bourdieu’s account of socially
structured taste reinforces the point that observed choice can reflect histories of for-
mation rather than a timeless internal ordering (Bourdieu 1984).
Proposition 23.341 (Aesthetic-economic value non-equivalence). Aesthetic value and
economic value should be treated as non-equivalent unless a bounded translation pro-
cedure is explicitly justified for the relevant object, institution, decision, and horizon;
observed correlation between aesthetic appraisal and economic valuation does not es-
tablish identity between the two value relations.

The proposition does not prohibit comparison. It requires scope. A museum may
compare acquisition costs, expected attendance, conservation burdens, and curato-
rial judgments. A city may compare design alternatives through cost, accessibility,
maintenance, public use, and aesthetic criteria. A household may choose among ob-
jects through price and taste simultaneously. In each case, practical judgment can
combine several dimensions while preserving their distinct meanings.

23.14.8 Limits of Economic Translation

The final interface concerns what remains after economically consequential aspects
of aesthetic life have been represented. GRE can study the distribution of artistic la-
bor, the economics of cultural institutions, aesthetic differentiation in markets, the
resource conditions of creation, the attention effects of design, the conversion of rep-
utation into price, the role of aesthetic judgment in selection, and the inequalities
that structure participation. None of these objects authorizes GRE to treat aesthetic
experience or value as economically exhausted.

A first limit concerns phenomenology and experience. An account of expenditure,
access, and demand does not reconstruct what an experience feels like, how form
unfolds through time, or why a relation becomes moving, unsettling, beautiful, ugly,
sublime, coherent, or expressive. Dewey’s processual aesthetics is relevant precisely
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because aesthetic experience is organized through interaction and temporal develop-
ment rather than reducible to ownership of an object (Dewey 1934). Economic analy-
sis can identify conditions of access and consequence while leaving the constitution
of experience open.

A second limit concerns standards and criticism. Economic success can become
one datum within an aesthetic field, but it cannot substitute for the field’s critical
practices. Whether awork is derivative, formally innovative, coherent, manipulative,
profound, kitsch, technically accomplished, or historically important requires inter-
pretive and comparative judgments whose warrants are not supplied by revenue or
audience size alone. Those standards can themselves be disputed and historically
formed, but contestation does not make them equivalent to market outcomes.

A third limit concerns relation-specific value. Some aesthetic relations are altered
by commodification. A ritual object, shared landscape, vernacular practice, commu-
nity performance, or public space can acquire a different meaning when access, own-
ership, reproduction, or display is reorganized around market exchange. GRE can
study that transformation, including capture, exclusion, displacement, and changing
participation. The transformation itself is evidence that economic translation may
modify the object rather than merely measure a stable pre-economic value.
Definition 23.342 (Aesthetic relational remainder). An aesthetic relational remain-
der is the set of experiential qualities, form-sensitive judgments, historically situated
standards, meanings, practices, relations of participation, or domain-specific value
claims that remain analytically material after the economic consequences and con-
ditions of an aesthetic object have been represented and that cannot be warranted
from the economic representation alone.

The remainder is not a declaration that aesthetics possesses a fixed and imper-
meable jurisdiction. Domain boundaries remain revisable. It is a discipline of non-
erasure. When economic analysis translates aesthetic objects into demand, price, la-
bor, access, attention, capability, or institutional cost, it should state what the trans-
lation does not preserve.
Definition 23.343 (Aesthetics correction return). An aesthetics correction return is
a finding from aesthetic inquiry or a relevant practice of criticism, design, art, ar-
chitecture, craft, or cultural interpretation that requires GRE to revise an assumed
judgment type, salience mechanism, orientation pathway, curiosity account, value-
formation mechanism, possibility profile, or economic translation.

Correction can also move toward aesthetics. GRE may reveal that apparent free-
dom of taste depends on unequal access, that an institution’s canon is reinforced
by concentrated funding, that aesthetic labor is sustained through hidden unpaid
work, that a design convention creates economic dependence, that platform rank-
ing narrows exposure, or that a community’s aesthetic practice becomes vulnerable
through property or land-market change. These economic findings do not settle aes-
thetic value, but they can change how the conditions of judgment and practice are
understood.
Definition 23.344 (GRE–aesthetics interface portfolio). A GRE–aesthetics interface
portfolio is a versioned collection of aesthetic-judgment profiles, salience pathways,
orientation analyses, curiosity profiles, value-formation records, aesthetic possibility
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profiles, value-translation records, aesthetic relational remainders, and correction
returns across projects.
Proposition 23.345 (GRE–aesthetics interface answerability). AGRE–aesthetics inter-
face is answerable when the aesthetic object or judgment, economic condition or conse-
quence, translation pathway, domain-specific remainder, evidence, boundary, and pos-
sible correction returns are explicit enough that contrary economic or aesthetic anal-
ysis can revise the mechanism, narrow the claim, alter the proposed translation, or
withdraw it.

The interface therefore gives aesthetics a bounded but consequential position
within GRE. Aesthetic judgment can shape salience, direct orientation, provoke cu-
riosity, participate in value formation, influence design and participation, and alter
how scarce attention and resources are allocated. Economic organization can in
turn distribute the time, security, spaces, infrastructures, exposure, training, tools,
and institutional recognition through which aesthetic possibility develops. These
relations justify sustained economic inquiry while preserving the non-equivalence
of aesthetic and economic value. The next section turns from neighboring domains
to GRE’s outward contribution. Section 540 asks which concepts GRE can export
to other domains, under what translation conditions, and with what restrictions
against treating economic formulations as universal GR vocabulary.

23.15 Cross-Domain Portability of GRE Concepts

The preceding interfaces examined how history, governance, law, political theory, ed-
ucation, ecology, artificial-intelligence studies, social theory, and aesthetics can cor-
rect or extend an economic inquiry without being absorbed into it. The present sec-
tion reverses the direction of travel and asks which analytical resources developed
within Generative Relational Economics can be useful to neighboring domains. Its
role in Chapter 23 is therefore neither to enlarge GRE’s jurisdiction nor to propose
a completed general Generative Relational Theory. Its objective is to identify con-
cepts whose internal structure may be portable while preserving the economic typ-
ing, evidential warrant, normative authority, and domain-specific remainders that
made those concepts meaningful in their original setting. The discussion considers
eight candidate resources: relational allocation, generative value, value conversion,
value circulation, economic generativity, economic asymmetry, economic participa-
tion, and economic spacetime. The method is comparative and translation-sensitive.
Each candidate is decomposed into a potentially portable analytical kernel and a set
of economic commitments that require revalidation, modification, or removal when
the concept enters another domain.

The language of “export” is therefore used only as shorthand for disciplined out-
ward transfer. A concept developed in GRE can become useful elsewhere because
it highlights a question, distinction, relational structure, or research operation that
a neighboring domain also needs. Such usefulness does not establish that the GRE
formulation is the most general formulation, that the receiving domain lacks its own
prior concepts, or that the transferred vocabulary should displace domain-specific
terminology. The translation discipline developed in Section 23.3 applies with partic-
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ular force here because the originating framework has an obvious incentive to over-
estimate the generality of its own constructions.
Definition 23.346 (GRE outward-transfer record). A GRE outward-transfer record
identifies a GRE concept proposed for use in another domain, its original economic
problem, the analytical structure proposed for preservation, the economic assump-
tions or value commitments that should not transfer automatically, the receiving
domain’s corresponding object and warrant, anticipated translation losses, domain-
specific remainders, and the conditions under which the receiving domain should
revise or reject the transfer.

The record turns outward contribution into an answerable interface rather than
a vocabulary claim. For example, the distinction between nominal receipt and ef-
fective conversion can be useful in education, law, or governance, yet the relevant
resource, recipient, capability, institution, and evaluative standard must be recon-
structed locally. A relational-allocation model of educational opportunity cannot as-
sume that an educational good is adequately specified by its economic cost. A value-
conversion model of ecological restoration cannot assume that ecological value is an
economic value form. A participation model used in political inquiry cannot infer
political standing from economic participation.
Definition 23.347 (Portable analytical kernel). A portable analytical kernel is the
smallest explicitly stated structure of a GRE concept that can be proposed for cross-
domain use without requiring the receiving domain to adopt the concept’s full eco-
nomic semantics, original evidential assumptions, or normative commitments.

The kernel is deliberately smaller than the source concept. It may consist of a dis-
tinction, a sequence of analytical questions, a typed relation, a provenance require-
ment, or a formal pattern. Portability becomes stronger when the receiving domain
can reconstruct the kernel using its own objects and evidence rather than merely
reusing economic terminology.
Proposition 23.348 (Portability without universalization). Successful use of a GRE
concept in a neighboring domain supports the portability of the preserved analytical
structure for the stated task; it does not by itself establish that the concept is a univer-
sal GR primitive, a domain-independent ontology, or a replacement for the receiving
domain’s own conceptual architecture.

Table 23.15 summarizes the eight outward-transfer candidates developed below.
Thefinal column is as important as the portable kernel because it recordswhat should
remain open after translation.

23.15.1 Relational Allocation

Relational allocation was developed most fully in Chapters 12 and 13 to correct an
overly narrow representation of allocation as a transfer of a quantity to a nominal
recipient. GRE retains the administrative importance of recipients and holdings
while asking additional questions about access, usability, control, enabling condi-
tions, higher-order relations, temporal sequencing, spatial incidence, dependency,
and later possibility. The potentially portable contribution is therefore not a par-
ticular economic allocation rule. It is an analytical discipline for examining how
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Table 23.15: Candidate GRE resources for cross-domain analytical transfer

GRE resource Portable analytical kernel Illustrative receiving ques-
tions

Non-automatic trans-
fer

Relational alloca-
tion

Allocation changes relations,
enabling conditions, incidence,
and later possibilities in addi-
tion to nominal holdings

Educational opportunity, legal
access, governance authority,
ecological stewardship, institu-
tional capacity

Economic scarcity as-
sumptions, monetary
comparability, adminis-
trative recipient types

Generative value Present processes can be evalu-
ated partly through later valu-
able capacities or possibilities
under an explicit standpoint
and horizon

Learning, institutional capac-
ity, ecological regeneration, cul-
tural continuity, public knowl-
edge

The receiving domain’s
value standard and nor-
mative authority

Value conversion Heterogeneous value-bearing
conditions may change type
through identifiable interfaces
with losses and asymmetries

Knowledge use, rights realiza-
tion, capability formation, eco-
logical or cultural translation

A common metric,
exchange rate, or eco-
nomic definition of
value

Value circulation Value-bearing effects canmove,
return, concentrate, dissipate,
or be captured through trace-
able pathways

Knowledge circulation, institu-
tional return, community bene-
fit, cultural reproduction

Identity between physi-
calmovement, symbolic
circulation, and value
circulation

Economic genera-
tivity

Present relations can change
later capacities, rules, option
spaces, and conditions of fur-
ther generation

Education, governance, history,
law, ecology, technology

Positive value, progress,
teleology, or economic
mechanism

Economic asymme-
try

Position-relative differences re-
quire typed comparison and a
mechanism before being inter-
preted as dependence or power

Epistemic, legal, political, tech-
nological, educational, ecologi-
cal relations

A universalmetric of ad-
vantage or automatic in-
ference to power

Economic participa-
tion

Participation includes practical
access, consequential contri-
bution, standing, recognition,
capability effects, dependency,
and exit

Education, governance, organi-
zations, AI mediation, commu-
nity processes

Citizenship, legal per-
sonality, moral stand-
ing, or political legiti-
macy

Economic space-
time

Temporal order and relational
position can jointly condition
accessibility, trajectory, delay,
and later possibility

Historical process, policy tim-
ing, institutional change, edu-
cation, ecology, AI diffusion

Physical spacetime on-
tology, relativistic struc-
ture, or one universal
geometry

an intervention changes a relational configuration beyond the moment of formal
assignment.

The kernel can be stated through a sequence of questions. What is being allocated
or reorganized? Which position is formally recognized as recipient or bearer? Which
complementary conditions determine effective use? Which relations among posi-
tions are altered? Which higher-order institutions or infrastructures change? How
do incidence and consequences propagate across time and scale? Which later capaci-
ties, dependencies, or options becomemore or less reachable? Neighboring domains
can reconstruct these questions around objects that are not primarily economic.

Education provides one example. A scholarship can be represented economically
as a transfer of resources, but an educational analysis may also examine mentorship,
admission, time, language access, institutional belonging, pedagogical attention, lab-
oratory access, peer relations, and the capacity to continue learning. Law provides
another example. A formal entitlement can allocate a right while practical access
depends on information, representation, procedural capacity, enforcement, and in-
stitutional recognition. Governance can allocate decision authority, agenda access,
or administrative capacity. Ecological governance can allocate stewardship duties,
monitoring access, use rights, restoration responsibility, or burdens of conservation.
In each case, the useful transfer lies in distinguishing nominal assignment from rela-
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tionally realized consequence.
Definition 23.349 (Relational-allocation portability profile). A relational-allocation
portability profile specifies the receiving domain’s allocable object or condition, for-
mal recipient or bearer, conversion and enabling conditions, affected relations and
higher-order structures, temporal and spatial incidence, later capability or option ef-
fects, relevant evidence, and the economic assumptions removed or modified during
transfer.

The profile should preserve the receiving domain’s own object types. In education,
attention andpedagogical opportunitymay require a different account fromfinancial
resources. In law, rights and duties are not interchangeable with commodities. In
political inquiry, authority cannot be treated as a stock distributed without regard
to legitimacy and institutional form. The relational-allocation kernel travels most
successfully when it prompts a richer incidence analysis while allowing the receiving
domain to specify what allocation means.

A further caution concerns causality. A relational consequence that follows an al-
location is not necessarily the purpose of the allocation, and a later difference among
positions is not necessarily attributable to the allocation alone. Cross-domain use
therefore requires historical and comparative evidence adequate to the receiving
question. Relational breadth should increase explanatory resolution rather than con-
vert every downstream change into an allocative effect.
Proposition 23.350 (Recipient non-exhaustion across domains). Where an allocation-
like interventionmaterially changes access, enabling conditions, relations, institutional
structures, or later feasible possibilities, analysis of the formal recipient alone can be
insufficient for the receiving domain’s question; the additional relational effects should
be specified using that domain’s own object and evidence standards.

Relational allocation is therefore portable mainly as a way of asking what an as-
signment changes around and after the recipient. Its economic origin remains vis-
ible, while its wider analytical value depends on reconstruction rather than lexical
adoption.

23.15.2 Generative Value

Generative value in Chapter 14 distinguishes immediate realization from the value of
conditions or processes that support later generation. The concept is explicitly evalu-
ative. It therefore carries a greater translation burden than relational allocation. Its
portable kernel is the requirement to examine whether present arrangements con-
tribute to later valuable capacities, relations, institutions, opportunities, or regener-
ative conditions under a specified standpoint, for identified subjects or affected po-
sitions, across an explicit horizon. The kernel does not determine what counts as
valuable in the receiving domain.

This distinction matters because neighboring domains frequently confront pro-
cesses whose significance is temporally distributed. Education can create capacities
for later inquiry and participation. Legal institutions can preserve procedural capa-
bilities and expectations that make later action possible. Governance can develop in-
stitutional memory and coordination capacity. Ecological restoration can alter later
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regenerative conditions. Cultural and aesthetic institutions can preserve practices,
repertoires, spaces, and communities through which future creation becomes pos-
sible. In each case, a generative perspective asks how present activity changes the
conditions of later possibility. The receiving discipline still determines the relevant
good and the standards through which its value is warranted.
Definition 23.351 (Generative-value portability record). A generative-value portabil-
ity record identifies the receiving domain’s value-bearing object or process, the stand-
point from which value is attributed, affected subjects or positions, the later capac-
ity or possibility claimed to be supported, the generative mechanism, temporal hori-
zon, uncertainty, possible harms or foreclosures, and the domain-specific warrant
for treating the generated condition as valuable.

The final element is indispensable. Generativity and value remain distinct. A pro-
cess can be highly generative in the descriptive sense while producing capacities that
are harmful, exclusionary, coercive, ecologically destructive, or otherwise undesir-
able. A propaganda institution can becomemore capable of reproducing itself. A dis-
criminatory legal arrangement can stabilize expectations and generate institutional
competence in exclusion. A technically efficient surveillance system can enlarge in-
formational capability while narrowing freedom. The existence of later-producing
capacity does not establish its desirability.

This distinction also guards against a teleological reading. Generative value does
not mean that later states are inherently better because they are later or because
more activity can be generated. The relevant standpoint may value preservation,
repair, restraint, reversibility, diversity, continuity, or the maintenance of condi-
tions that prevent destructive generation. A receiving domain can therefore use the
generative-value kernel without adopting a growth orientation.
Proposition 23.352 (Domain-retained value authority). When a generative-value con-
cept is transferred from GRE, the receiving domain retains responsibility for establish-
ing what counts as valuable, for whom, under which normative or evaluative standard,
and across which horizon; the existence of a generative mechanism does not transfer
evaluative authority from economics.

The portable contribution is consequently temporal and relational rather than nor-
matively sovereign. It encourages inquiry into how present conditions reproduce or
transform later valued possibilities while requiring the receiving discipline to defend
the value claim in its own terms.

23.15.3 Value Conversion

Value conversion in Chapter 14was introduced to analyze situations inwhich a value-
bearing condition in one form becomes, enables, or is transformed into another. GRE
uses the concept because monetary value, capability, knowledge, legitimacy, infras-
tructure, status, ecological condition, institutional capacity, and other value-bearing
forms can interact without being reducible to one common unit. The portable kernel
is therefore a typed interface analysis: identify the source form, target form, con-
version mechanism, enabling conditions, losses, delays, asymmetries, and affected
positions before claiming that one value relation produces another.
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A neighboring domain can use this structure without accepting an economic the-
ory of value. Knowledge can be converted into institutional practice through train-
ing, authority, documentation, and organizational routines. A legal right can become
practical capability through information, representation, enforcement, and material
support. Educational attainment can become occupational access through credential
recognition, networks, labor-market institutions, and organizational selection. Eco-
logical knowledge can become stewardship capacity through local authority, mon-
itoring infrastructure, financing, and collective organization. Cultural recognition
can become institutional support through curation, funding, public legitimacy, and
organizational sponsorship. These examples differ in object and warrant, yet each
contains a nontrivial interface between value-bearing states or capacities.
Definition 23.353 (Cross-domain conversion-interface profile). A cross-domain
conversion-interface profile records a source value-bearing condition, a target value-
bearing condition defined by the receiving domain, the mechanism connecting them,
necessary enabling conditions, institutional interfaces, temporal delay, conversion
losses, possible capture or exclusion, uncertainty, and the evidence required to
establish that the proposed conversion has occurred.

The profile keeps conversion distinct from several neighboring operations. Mea-
surement represents a condition through an indicator. Translation maps concepts
or evidence across representational systems. Exchange transfers claims or objects
under institutional rules. Circulation traces movement or recurrence. Conversion
claims a change in value-bearing form or realized function. These operations can
occur together, but collapsing them can hide the mechanism under investigation.

Conversion analysis is especially useful where formal possession differs from re-
alization. A right can exist without being exercisable. Information can exist without
becoming knowledge usable by a particular position. Funding can exist without pro-
ducing institutional capability. Recognition can exist symbolically without changing
access or standing. The conversion question directs attention toward the interfaces
that make a value-bearing condition actionable.
Proposition 23.354 (Typed conversion portability). A value-conversion structure is
portable across domains when the receiving analysis can define the source and tar-
get types independently, identify a plausible conversion mechanism and enabling condi-
tions, and state the losses or exclusions introduced by the interface without presuming
a common metric between the two value-bearing conditions.

This proposition makes non-commensurability compatible with analysis. Two
value-bearing conditions can be related without being measured on one scale. Cross-
domain conversion becomes a mechanism question first and a commensuration
question only where the receiving task actually requires comparison.

23.15.4 Value Circulation

Value circulation and recirculation in Chapter 14 extend value analysis beyond a sin-
gle generation event. The relevant questions concern where value-bearing effects
travel, which positions receive or lose them, whether they return toward the condi-
tions that supported their generation, where they accumulate, how they dissipate,
and through which interfaces they are captured. The potentially portable kernel is



140 CHAPTER 23. NEIGHBORING GR DOMAINS

a pathway and provenance analysis rather than a claim that value behaves like a
conserved substance.

This distinction matters when the concept enters neighboring domains. Knowl-
edge can circulate among researchers, institutions, publics, and technologies, yet the
movement of documents is not identical to the circulation of usable knowledge. Cul-
tural forms can circulate while recognition, revenue, authority, and interpretive con-
trol remain concentrated. A legal innovation can diffuse across jurisdictions while
practical rights remain uneven. Institutional learning can move through personnel
and standards while local capability erodes. Ecological benefits can be produced in
one place while burdens or risks are displaced elsewhere. A circulation vocabulary
becomes informative only when the analyst specifies what is moving, what is being
regenerated, and how the receiving position changes.
Definition 23.355 (Cross-domain value-circulation profile). A cross-domain value-
circulation profile specifies the value-bearing condition under study, originating
relations and contributors, carriers or transmission media, intermediate conver-
sions, recipient and affected positions, return pathways, sites of accumulation or
capture, dissipation or loss mechanisms, temporal horizon, and the domain-specific
evidence used to infer circulation.

The profile prevents a recurrent category error in which movement of a carrier is
treated as movement of value itself. A dataset may be copied widely while remaining
unusable without expertise. Money may return to a community while decision au-
thority leaves it. A cultural work may receive global exposure while the community
that sustains the practice receives little recognition or material support. Conversely,
a value-bearing effect can circulate without a single material carrier moving intact,
as when learning propagates through teaching, adaptation, imitation, and institution-
alization.

The idea of return is similarly domain-sensitive. Return need not mean repay-
ment to an original individual contributor. A receiving domain may identify main-
tenance of a shared institution, restoration of an ecological substrate, replenishment
of a knowledge commons, preservation of a cultural practice, or expansion of future
participation as a relevant return. Whether such a return is normatively appropriate
remains an independent question.
Proposition 23.356 (Carrier–value distinction). Cross-domain claims of value circula-
tion should distinguish the movement of physical, financial, informational, legal, sym-
bolic, or organizational carriers from the generation, preservation, conversion, or real-
ization of the value attributed to those carriers within the receiving domain.

Value circulation is therefore portable when it improves provenance: who con-
tributed, what moved, what changed form, who benefited, what returned, what was
captured, and what conditions were reproduced or depleted. The concept should be
withdrawn where no identifiable value-bearing pathway can be distinguished from
ordinary movement, communication, or diffusion.
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23.15.5 Economic Generativity

Generativity is one of the most portable concepts used by GRE and therefore one of
the concepts most vulnerable to premature generalization. Within the economic do-
main, generativity concerns the capacity of present relations, institutions, resources,
events, or processes to alter what can be generated later. Chapters 12–20 apply this
idea to capability, value, infrastructure, power, knowledge, artificial intelligence, par-
ticipation, institutions, and economic order. The portable kernel is a future-forming
mechanism: a present configuration modifies later capacities, relations, rules, state
spaces, option structures, or conditions of further transformation.

This kernel can be reconstructed in many neighboring domains. Education can
alter the capacity to learn and inquire later. Law can stabilize or modify the rules
through which future claims and relations become possible. Governance can create
administrative capacity, institutional memory, and revisable procedures. Historical
processes can change the repertoire of available institutions or identities. Ecological
processes can reproduce or degrade conditions for later life and regeneration. Tech-
nological systems can expand capacities while generating new dependencies. Social
relations can reproduce categories, positions, expectations, or networks that condi-
tion later action.
Definition 23.357 (Cross-domain generativity kernel). A cross-domain generativity
kernel identifies a present relation, event, institution, or process; a receiving-domain
object that can be generated, reproduced, transformed, or foreclosed; a mechanism
connecting present and later conditions; a temporal horizon; relevant feedback or
maintenance relations; uncertainty; and evidence capable of distinguishing the pro-
posed generative pathway from mere temporal succession.

The last requirement is central. A later state following an earlier state does not
establish generativity. The analyst needs a mechanism or evidential basis for claim-
ing that the earlier configuration helped produce or constrain the later possibility.
Historical path dependence, institutional reproduction, developmental learning, eco-
logical regeneration, and technological lock-in can all support generative claims, but
their mechanisms differ.

A second restraint concerns normativity. Generativity can support valued possi-
bilities, reproduce harmful institutions, increase concentration, create dependence,
amplify fragility, or narrow future option spaces. The same process can be genera-
tive along one dimension and depletive along another. The concept therefore gains
analytical valuewhen the object of generation is typed rather thanwhen “generative”
becomes an honorific adjective.
Proposition 23.358 (Typed generativity transfer). A generativity concept is portable
across domainswhen the receiving analysis specifieswhat is generated or foreclosed, by
whichmechanism, for which positions or systems, across which horizon, andwithwhat
evidence; generativity alone does not establish improvement, desirability, progress, or
normative priority.

This condition also clarifies the relation between GRE and a possible future GRT.
Repeated domain-specific success of a typed generativity kernel would provide com-
parative evidence for a broader relational language. It would still leave openwhether
different domains instantiate one sufficiently common structure to justify general
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theory. Section 544 will return to that question after the chapter examines imports,
non-equivalent concepts, and boundary disputes.

23.15.6 Economic Asymmetry

GRE treats asymmetry as a typed and relation-dependent difference rather than a
single scalar ranking. Chapters 16 and 18 showwhy this discipline matters for power
and artificial intelligence: two positions can differ in productive capacity, informa-
tion, liquidity, legal protection, exit options, recognition, institutional authority, tech-
nological capability, or control over conversion interfaces. These differences do not
have the samemeaning and need not move together. The portable kernel is therefore
a comparison architecture that identifies the dimension, relation, reference set, scale,
and mechanism through which a difference becomes consequential.

Neighboring domains can benefit from this discipline because asymmetry is perva-
sive but heterogeneous. Epistemic inquiry can compare access to information, exper-
tise, interpretive capacity, or verification resources. Law can examine asymmetry
in procedural capability, enforcement access, legal representation, or institutional
recognition. Political theory can examine agenda control, authority, participation,
and coercive capacity. Education can examine differences in preparation, mentor-
ship, institutional access, or capacity to convert formal opportunity into learning. AI
studies can distinguish technical capability asymmetry from deployment authority,
access, verification capacity, and institutional control. Ecological governance can ex-
amine asymmetric exposure to environmental burdens or unequal capacity to shape
resource decisions.
Definition 23.359 (Cross-domain asymmetry profile). A cross-domain asymmetry
profile specifies the compared positions, relation in which comparison is meaning-
ful, dimension or capability being compared, scale and horizon, relevant baseline,
conversion conditions, dependence or vulnerability pathways, institutional media-
tors, and the receiving domain’s evidence for treating the difference as analytically
consequential.

Typed comparison prevents several shortcuts. A difference in one capability does
not establish global superiority. A statistically unequal distribution does not automat-
ically establish a relation of domination. Dependence requires amechanism connect-
ing the weaker position’s options to the stronger position or to an institution that con-
trols a relevant interface. Power requires further analysis of how asymmetry is exer-
cised, reproduced, resisted, legitimated, or transformed. These requirements protect
the receiving domain from importing GRE’s conclusions together with its diagnostic
vocabulary.

Asymmetry analysis is also inherently historical. A small initial difference can com-
pound through feedback, while a large observed difference can be temporary or in-
stitutionally buffered. Formal equality can coexist with practical asymmetry where
conversion conditions differ. Conversely, unequal capacities can coexist with protec-
tive institutions that prevent one position from controlling another. The receiving
domain therefore needs both a typed comparison and an account of the mechanisms
that translate difference into consequence.
Proposition 23.360 (Asymmetry–power non-identity across domains). A cross-
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domain asymmetry establishes a typed difference between specified positions; an
inference to dependence, domination, authority, or power requires additional evi-
dence concerning the mechanism through which that difference alters options, control,
vulnerability, standing, or the conditions of relation formation.

The portable contribution is consequently diagnostic precision. It encourages re-
searchers to ask “asymmetry of what, between whom, in which relation, over what
horizon, and through which consequential pathway?” without presuming that the
economic answer supplies the legal, political, social, or ethical interpretation.

23.15.7 Economic Participation

Economic participation is developed in Chapters 12, 18, and 20 as a broad relation
throughwhich subjects or collectives can gain practical access to economically conse-
quential processes, contribute, be recognized, influence decisions, acquire capability,
become dependent, and retain or lose viable exit and transition options. The portable
kernel is a multidimensional account of participation that distinguishes formal pres-
ence from practical access and consequential standing.

This kernel has obvious relevance outside economics. Educational participation
can involve admission, attendance, voice, access to instruction, capacity to contribute,
recognition of learning, and later capability formation. Governance participation can
involve information, agenda access, deliberation, representation, decision standing,
and the practical capacity to contest outcomes. Organizational participation can dis-
tinguish membership from influence. AI-mediated systems can distinguish a human
being present in a workflow from a human retaining consequential judgment or re-
vision capacity. Community institutions can distinguish nominal consultation from
durable participation in rule formation and maintenance.
Definition 23.361 (Cross-domain participation profile). A cross-domain participation
profile records eligibility or formal inclusion, practical access, modes of contribution,
decision or interpretive standing, recognition, capability effects, dependencies cre-
ated through participation, burdens and risks, contestation channels, and viable exit
or transition conditions, using the receiving domain’s own account of who or what
can participate.

The final clause prevents a particularly serious overextension. GRE’s use of eco-
nomic participation does not determine political citizenship, legal personality, moral
standing, ecological subjecthood, or the philosophical agency of artificial systems. A
domain can use the participation profile for positions it independently recognizes
without inheriting GRE’s subject classification. The interface with AI studies in
Section 23.12, for example, distinguished functional economic agency from broader
agency or subjecthood. The same restraint applies here.

Participation also has generative consequences. Repeated involvement can pro-
duce skills, knowledge, networks, confidence, institutional memory, identity, depen-
dence, or exclusion. These effects can alter who can participate later and on what
terms. A receiving domain can therefore combine the participation kernel with gen-
erativity while keeping the two questions distinct: whether participation occurs now
and what present participation generates for later relations.
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Proposition 23.362 (Participation typing condition). A participation concept trans-
ferred from GRE is adequate only after the receiving domain independently specifies
eligible positions, forms of consequential involvement, relevant standing, burdens, ca-
pability effects, and exit or revision conditions; economic participation does not confer
legal, political, moral, or ontological status outside the economic problem-space.

The portable contribution is thus an anti-tokenism architecture rather than a uni-
versal membership theory. It helps distinguish being counted, being present, being
able to act, being heard, having standing, and being able to shape future conditions.

23.15.8 Economic Spacetime

Economic spacetime in Chapter 15 provides a joint representation of temporal order
and relational or spatial position where both dimensions materially affect accessibil-
ity, trajectory, delay, propagation, and later economic possibility. The term is inten-
tionally representational. GRE does not infer a physical spacetime ontology from the
usefulness of modeling economic events through temporal and relational structure.
The portable kernel is therefore weaker and potentially more useful: some processes
cannot be represented adequately by chronology alone or by a static relational map
because when an event occurs and where a position stands jointly condition what
becomes reachable next.

Neighboring domains frequently encounter this joint dependence. Historical in-
quiry can compare trajectories whose later options depend on event order, institu-
tional location, and path-dependent accessibility. Governance can examine policy
timing relative to administrative capacity and affected regions or networks. Law can
examine sequences in which jurisdiction, status, procedural stage, and timing jointly
determine available remedies. Education can examine learning trajectories where
prior knowledge, institutional position, and timing condition access to later oppor-
tunities. Ecology can examine spatially distributed processes with delayed effects
and cross-scale propagation. AI studies can examine uneven diffusion of technical
capability, infrastructure, institutional adoption, and regulatory response across het-
erogeneous locations and organizational positions.
Definition 23.363 (Cross-domain spacetime portability profile). A cross-domain
spacetime portability profile specifies the receiving domain’s event or process types,
temporal ordering, modeled positions or locations, accessibility relations, delays,
trajectories, relevant boundaries, scale relations, observables, and the claim that
would be lost if time and position were analyzed separately.

The final requirement keeps the representation proportional. Many questions
need only chronology. Others need only a network, map, institutional hierarchy, or
sequence model. Spacetime language earns its place when the interaction between
temporal order and position changes the inference. A policy introduced at the same
calendar date can reach regions at different effective times because administrative
infrastructure differs. The same legal rule can generate different trajectories when
jurisdictional position or prior procedural history differs. An educational opportu-
nity can become available too late for one trajectory even if the nominal resource
eventually reaches the learner.

The kernel can also preserve heterogeneous presents. Different positions may in-
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habit different effective states at the same clock time because information, infras-
tructure, rights, capabilities, or institutional responses arrive unevenly. This observa-
tion can be useful without invoking relativity or a common geometry across domains.
The receiving discipline defines the relevant notion of accessibility and the evidence
through which it is observed.
Proposition 23.364 (Cross-domain spacetime proportionality). A spacetime-style rep-
resentation is portable to a neighboring domain when temporal order and modeled po-
sition jointly alter the target mechanism, accessibility relation, trajectory, or reachable
alternatives and when a simpler chronology or static relational representation would
omit that joint dependence.

Economic spacetime is therefore best exported as a disciplined representational
question rather than a metaphysical template. It asks whether process, position, ac-
cessibility, and history need to bemodeled together, then leaves the receiving domain
to specify the geometry, topology, ordering, institutional structure, or qualitative nar-
rative appropriate to its evidence.

The eight candidates considered in this section vary substantially in portability.
Relational allocation, typed asymmetry, participation profiling, and spacetime rep-
resentation can often travel as analytical question structures. Generative value and
value circulation carry heavier evaluative and semantic burdens. Value conversion
requires explicit source and target types. Generativity is highly portable as a future-
forming question while remaining especially vulnerable to rhetorical overextension.
These differences should be recorded rather than hidden under a generic claim of
interdisciplinarity.
Definition 23.365 (GRE portability portfolio). A GRE portability portfolio is a ver-
sioned collection of outward-transfer records, portable analytical kernels, receiving-
domain reconstructions, translation-loss ledgers, domain-specific remainders, cor-
rection returns, rejected transfers, and evidence about which GRE structures remain
useful after domain-specific revalidation.

Rejected transfers belong in the portfolio because failure is theoretically informa-
tive. A concept can prove too dependent on economic institutions, too normatively
loaded, too vague outside its originating problem, or already better represented by
a receiving discipline’s own vocabulary. Such outcomes narrow GRE’s claims and
improve the comparative basis for any later generalization.
Proposition 23.366 (Outward-contribution answerability). A claimed GRE contribu-
tion to a neighboring domain is answerable when the originating economic concept,
portable kernel, receiving object, reconstruction procedure, evidence, translation losses,
retained domain-specific remainder, and revision or rejection conditions are explicit
enough that researchers in the receiving domain can modify, localize, or refuse the pro-
posed transfer.

Outward portability strengthens GRE when it exposes the limits of GRE’s own for-
mulations. Successful reconstruction across several domains may reveal a reusable
analytical structure, while failed transfer can reveal economic specificity. Neither
outcome justifies disciplinary absorption. Section 541 examines the concepts and in-
sights GRE must import from neighboring domains to remain empirically adequate
and disciplinarily answerable.
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23.16 Neighboring-Domain Contributions to GRE

Section 23.15 examined how analytical structures developed within Generative
Relational Economics may travel outward without becoming universal claims. The
present section examines the reciprocal direction. Its role in Chapter 23 is to spec-
ify how GRE can depend on knowledge generated elsewhere while preserving the
disciplinary authority, evidential basis, conceptual distinctions, and normative judg-
ments of the contributing domain. The objective is not to assemble a catalogue of
external ideas around an otherwise self-sufficient economics. Economic relations
are often historically formed, legally constituted, politically organized, education-
ally reproduced, ecologically bounded, aesthetically oriented, socially embedded,
and technically mediated. A GRE claim can therefore become answerable only by
making such dependencies visible. The section considers historical reconstruction,
governance requirements, legal categories, political power, educational generativity,
ecological constraint, aesthetic judgment, and domain-specific correction returns.
The method is provenance-preserving and dependency-sensitive: an imported
premise is translated for an economic question without being redescribed as if GRE
had independently established it.

The language of “import” is used here as shorthand for disciplined incorporation.
It does not imply ownership of the imported concept, priority over the source dis-
cipline, or semantic identity before and after translation. Some contributions enter
GRE as constitutive categories, some as empirical constraints, some as interpretive
warrants, some as normative limitations, and some as counterevidence. These differ-
ent roles should remain distinguishable because a legal status, an ecological thresh-
old, a historical reconstruction, and an aesthetic judgment do not acquire the same
epistemic status merely because each affects an economic analysis.
Definition 23.367 (GRE inward-interface record). A GRE inward-interface record
identifies a contribution from a neighboring domain, the source-domain question
and warrant supporting that contribution, the GRE question for which it becomes
relevant, the translation required for economic use, the source-domain distinctions
that remain authoritative, the economic claims that depend on the contribution, and
the conditions under which correction or withdrawal in the source domain requires
revision inside GRE.
Definition 23.368 (External-warrant dependency). An external-warrant dependency
exists when a GRE claim materially relies on a premise whose principal evidential,
conceptual, or normative justification belongs to a neighboring domain rather than
to GRE itself.

External-warrant dependency is not a defect. It is one consequence of disciplinary
containment. The defect would arisewhen a cross-domain dependency is hidden and
GRE presents the resulting conclusion as if its economic evidence also established
the historical, legal, political, ecological, educational, aesthetic, social, or technical
premise on which the conclusion rests.
Proposition 23.369 (Provenance-preserving incorporation). When a GRE conclusion
depends materially on a neighboring-domain premise, disciplined incorporation pre-
serves the provenance and epistemic status of that premise, states the economic trans-
formation applied to it, and leaves the dependent GRE conclusion revisable if the source-
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Table 23.16: Principal neighboring-domain contributions to GRE

Source domain Contribution to GRE Economic claims potentially
revised

Authority retained
outside GRE

History and GRH Formation sequence, contin-
gency, inherited constraint,
path dependence, multiple
timescales

Causal interpretation, counter-
factuals, persistence, transition,
temporal scope

Historical reconstruc-
tion, periodization,
source interpretation,
event significance

Governance and
GRG

Authority, coordination, imple-
mentation, learning, response
horizons, uncertainty manage-
ment

Intervention feasibility, institu-
tional response, policy transmis-
sion, adaptive capacity

Governance design,
legitimate author-
ity, administrative
practice, institutional
evaluation

Law and jurispru-
dence

Property, contract, personhood,
rights, duties, recognition, legal
infrastructure

Control, entitlement, liability,
exchange conditions, standing,
enforceability

Legal validity, doctri-
nal meaning, institu-
tional recognition, ju-
ridical status

Political theory Power, authority, legitimacy,
publicness, collective action,
political recognition

Power attribution, bargaining
environment, public allocation,
institutional stability

Political legitimacy, au-
thority, public stand-
ing, political interpre-
tation

Education Learning, capability formation,
curiosity, epistemic participa-
tion, developmental conditions

Human capability, knowledge
formation, participation, long-
horizon generativity

Educational quality,
learning warrant,
pedagogical judgment,
developmental inter-
pretation

Ecology Biophysical constraint,
metabolism, non-human af-
fectedness, ecological value,
intergenerational conditions

Feasibility, resource reproduc-
tion, externalization, risk, long-
horizon value

Ecological measure-
ment, system bound-
aries, ecological value,
non-human standing

Aesthetics Judgment, salience, orienta-
tion, curiosity, form-sensitive
evaluation

Attention, demand formation,
cultural production, innovation
pathways, valuation processes

Aesthetic quality,
aesthetic warrant,
domain-specific stan-
dards of judgment

Other neighboring
domains

Domain-specific objects, coun-
terevidence, categories, mecha-
nisms, and correction returns

Any GRE claim whose premises
cross the disciplinary boundary

Source-domain ev-
idence, semantics,
normative authority,
and rejection rights

domain warrant is materially revised.
Table 23.16 summarizes the principal contribution classes developed below. The

final column records the aspect over which GRE should not silently assume source-
domain authority.

23.16.1 Historical Reconstruction of Economic Processes

GRE requires historical contribution whenever the meaning of a present economic
configuration depends on how that configuration was formed. Section 23.4 al-
ready established the GRE–GRH interface around historical generation, inherited
constraint, path dependence, multiple timescales, contingency, and retrospective
re-epistemization. The inward contribution is more specific than the general claim
that history matters. Historical inquiry can alter the object being explained, the rele-
vant temporal boundary, the admissible comparison class, and the interpretation of
persistence or change.

A current property regime, occupational hierarchy, market category, organiza-
tional routine, or pattern of access can look similar across two settings while arising
through substantially different sequences of law, conflict, technology, migration,
institutional adaptation, or accumulated convention. GRE may describe the present
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relational configuration, but a formation-sensitive explanation requires evidence
about those sequences. Historical reconstruction can therefore correct an economic
model that treats an inherited institution as a contemporaneously selected equi-
librium, mistakes a contingent sequence for a structural necessity, or chooses a
temporal window too short to identify the process of interest.
Definition 23.370 (Historical reconstruction input). A historical reconstruction input
is a source-supported account of formation, sequence, inherited constraint, temporal
scale, contingency, or changing interpretation that modifies the object, mechanism,
comparison, or scope of a GRE analysis.

The contribution remains historically typed after incorporation. GRE can ask
how the reconstructed sequence changes an economic explanation, but it should
not convert archival interpretation, periodization, or historical significance into an
economic conclusion merely because those judgments enter an economic model.
Proposition 23.371 (Formation-sensitive import condition). For an economic claim
whose interpretation materially depends on formation history, present-state evidence
alone does not complete the claim; the relevant formation, temporal boundary, and his-
torical contingency require independently warranted historical support.

This principle also limits formalization. A path-dependent, fast–slow, ormultiscale
representation can organize an economic question, yet the historical evidence de-
termines whether the chosen state variables, transitions, and rate distinctions corre-
spond to the case. Formal elegance cannot substitute for reconstruction of the histor-
ical process being represented.

23.16.2 Governance Requirements for Economic Intervention

GRE can diagnose how an allocation, institution, incentive, infrastructure, or value-
conversion interface changes economic relations. Such diagnosis does not by itself
determine how collective intervention should be authorized, coordinated, imple-
mented, monitored, revised, or terminated. Sections 23.6 and 23.7 therefore supply a
governance interface in which authority structures, institutional learning, response
times, uncertainty management, and cross-frequency mismatch can correct an eco-
nomically attractive intervention that is administratively unavailable or dynamically
mistimed.

The inward contribution from governance is especially important when a GRE rec-
ommendation presupposes that a public or organizational actor can act coherently.
Administrative capacity, jurisdiction, information flow, delegated discretion, inter-
agency coordination, implementation sequencing, review procedures, and institu-
tional learning can all mediate whether the proposed economic mechanism is realiz-
able. Governance analysis can also show that an intervention changes the governing
system itself. A policy may alter not only prices or resources but also monitoring
capacity, trust, institutional workload, participation, or future responsiveness.
Definition 23.372 (Governance realization input). A governance realization input
specifies the authority, coordination capacity, implementation pathway, response
horizon, learning mechanism, and uncertainty conditions required for an econom-
ically described intervention to become institutionally realizable.
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The contribution changes the status of intervention claims. An economically coher-
entmechanismmay remain a scenario until governance analysis supplies a plausible
realization pathway. Conversely, governance evidence may identify a feasible insti-
tutional operation that requires GRE to revise its assumed transmission mechanism.
Proposition 23.373 (Intervention realization dependency). When the expected eco-
nomic effect of an intervention materially depends on institutional authority, coordina-
tion, implementation, or response timing, the intervention claim inherits a governance-
warrant dependency that should be represented separately from the economic mecha-
nism itself.

This distinction prevents GRE from treating governance as a residual transaction
cost. Governance can be constitutive of the pathway through which an economic
intervention exists at all.

23.16.3 Legal Categories

Many economic relations are not merely regulated by law after their formation. Le-
gal categories can partly constitute the positions that GRE subsequently analyzes. Sec-
tion 23.8 showed this for property, contract, legal personhood, rights, duties, institu-
tional recognition, and legal infrastructure. The inward contribution is therefore not
limited to adding a legal constraint to an otherwise complete economic relation. It
can determine who or what can hold a right, which transfer is valid, which obliga-
tion exists, which claim is enforceable, and which institution recognizes the relevant
status.

This matters directly for relational allocation and power analysis. Practical con-
trol over an asset can diverge from legal title. A contractual arrangement can be eco-
nomically consequential while its validity, interpretation, or enforceability remains
a legal question. A person or organization can have economic capacity without pos-
sessing the legal status that a particular transaction, entitlement, or institutional role
requires. GREmust retain these distinctions rather than translating them into a single
variable of effective control.
Definition 23.374 (Legal-constitutive input). A legal-constitutive input is a juridically
warranted category, status, relation, entitlement, duty, recognition condition, or insti-
tutional rule whose legal meaning partly determines the economic positions or trans-
actions represented in GRE.

The legal contribution can be empirically consequential without becoming eco-
nomically definable. GRE may study how a legal category redistributes capability,
changes bargaining relations, or reorganizes value circulation, while jurisprudence
and applicable legal institutions retain authority over the validity andmeaning of the
category itself.
Proposition 23.375 (Legal-status dependency). When an economic relation presup-
poses a legal status or juridical relation, economic evidence about control, exchange,
behavior, or consequence cannot by itself establish that legal status; the GRE analysis
should preserve the external legal warrant on which the economic representation de-
pends.

The resulting economic analysis is stronger because its object is more accurately
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typed. Legal contribution does not narrow GRE to doctrinal analysis; it prevents eco-
nomic explanation from quietly replacing the legal relations that partly constitute its
subject matter.

23.16.4 Political Power

GRE develops a relational account of economic asymmetry and power, but politi-
cal power requires additional distinctions concerning authority, legitimacy, collec-
tive action, public institutions, recognition, and political membership. Section 23.9
established that an economic asymmetry can become politically relevant without
thereby exhausting the political relation. The inward contribution from political the-
ory is therefore corrective at the pointwhere an economic description begins tomake
claims about public authority, legitimate rule, political standing, or collectively bind-
ing decision.

A concentration of resources can condition political influence. Dependence on em-
ployment, credit, infrastructure, information, or platforms can reshape bargaining
positions and participation. Yet the move from economic leverage to political power
is mediated by institutions, public norms, organizational capacities, procedures of
authorization, and collective recognition. Political theory can identify these media-
tions and can also show where apparently economic outcomes are partly generated
by prior political settlements.
Definition 23.376 (Political-power correction input). A political-power correction
input specifies the political institutions, authority relations, legitimacy conditions,
collective-action structures, recognition practices, or public decision mechanisms re-
quired to interpret an economically observed asymmetry as politically consequential
power.

This contribution protects the distinction between power relevance and political-
power attribution. It also makes reciprocal constitution visible: economic structures
can conditionpolitics, while political authority can constitute property,market access,
public infrastructure, taxation, labor rules, and other economic relations.
Proposition 23.377 (Political-power attribution condition). Economic asymmetry or
dependence can support a claim of political relevance, but attribution of political power
requires an independentlywarranted account of the politicalmechanism throughwhich
that asymmetry enters authority, collective decision, public standing, or institutional
control.

GRE should therefore import political distinctions where the economic question
crosses into political explanation rather than stretching economic power vocabulary
until it contains the political domain by default.

23.16.5 Educational Generativity

Education is a central source of long-horizon capability formation, but its genera-
tivity cannot be inferred from expenditure, credential acquisition, labor-market re-
turn, or resource provision alone. Section 23.10 identified learning relations, capa-
bility generation, curiosity, aesthetic judgment, epistemic participation, educational
infrastructure, and knowledge communities as objects requiring educational inter-
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pretation. The inward contribution to GRE lies in specifying what kind of learning or
developmental transformation has occurred and which relations enable its continu-
ation.

This contribution can revise familiar economic categories. A resource that appears
equal in nominal allocation may generate unequal educational possibility because
learners differ in language access, time, mentoring, prior preparation, institutional
recognition, health of the knowledge community, or capacity to convert the resource
into sustained inquiry. Conversely, an educational practice with limited short-run
market return may generate curiosity, judgment, interpretive range, or collective
epistemic capacity that becomes economically consequential only much later and
through indirect pathways.
Definition 23.378 (Educational-generativity input). An educational-generativity in-
put is an educationally warranted account of learning, capability formation, curios-
ity, judgment, epistemic participation, or knowledge-community reproduction that
specifies what developmental change an economic analysis may legitimately treat as
generated.

GRE can then study the resources, relations, access conditions, conversion inter-
faces, and later economic consequences associated with the educational change. It
should not replace the educational warrant by treating wages, test outcomes, creden-
tials, or participation counts as universally adequate proxies for learning.
Proposition 23.379 (Resource-to-learning non-deduction). An observed educational
resource allocation or economic return does not by itself establish the kind, quality, or
durability of learning generated; a GRE claim about educational generativity therefore
requires an independently warranted educational account of the developmental trans-
formation at issue.

This inward contribution is especially important for the book’s broader treatment
of generativity. It supplies counterevidence against any tendency to equate latermon-
etizable output with the full value of capability formation.

23.16.6 Ecological Constraint

Economic activity is materially situated within ecological systems whose dynamics
are not defined by economic categories. Section 23.11 therefore treated ecological
constraint, resource flows, social metabolism, stewardship, intergenerational rela-
tions, non-human affected positions, and ecological value as an interface rather than
as objects that GRE can fully reconstruct internally. The inward contribution from
ecology is strongest where economic feasibility, persistence, or valuation depends on
biophysical conditions.

An economic process can appear viablewithin amonetary or institutional account-
ing horizonwhile relying on resource regeneration, waste absorption, climatic stabil-
ity, biodiversity, ecosystem function, or other conditions whose dynamics are mea-
sured and interpreted ecologically. Ecological inquiry can revise the boundary of an
economic system, reveal delayed or displaced incidence, and identify conditions un-
der which a resource flow cannot be treated as indefinitely reproducible. It can also
challenge a value analysis that counts only humanlymonetizedmanifestations while
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excluding non-human affectedness or ecological loss.
Definition 23.380 (Ecological feasibility input). An ecological feasibility input is an
ecologically warranted condition concerning biophysical constraint, regeneration,
system interaction, non-human affectedness, ecological value, or intergenerational
continuity that materially bounds an economic process or the interpretation of its
consequences.

The term constraint should be read broadly here. Ecology can contribute limiting
conditions, but it can also identify enabling relations, regenerative capacities, thresh-
olds, and coupled processes that an economic account would otherwise omit. The
source domain retains authority over the ecological object and its measurement.
Proposition 23.381 (Ecological admissibility dependency). When an economic sce-
nario materially depends on ecological conditions for its feasibility or persistence, the
scenario’s economic warrant remains conditional on independently supported ecologi-
cal assumptions; revision of those assumptions requires re-evaluation of the dependent
economic claim.

This principle prevents economic optimization from converting an uncertain eco-
logical premise into a fixed background condition merely because the premise lies
outside the economic model.

23.16.7 Aesthetic Judgment

Section 23.14 established that aesthetic judgment can influence salience, orientation,
curiosity, value formation, cultural participation, and demand while remaining non-
equivalent to price or revealed preference. Its inward contribution to GRE is there-
fore not a supplementary taste parameter. Aesthetic inquiry can correct the way GRE
identifies what becomes perceptually salient, what attracts sustained attention, how
evaluative standards are learned, andwhy an object or practice acquires significance
before any stable market valuation exists.

This matters for cultural production, design, research orientation, innovation,
place-making, education, and other domains in which aesthetic judgment can re-
organize attention and possibility. Market manifestations can provide evidence
about access, popularity, scarcity, prestige, or willingness to pay. They do not set-
tle whether the relevant aesthetic judgment is warranted, historically informed,
cultivated, derivative, contested, or transformed through practice.
Definition 23.382 (Aesthetic-judgment input). An aesthetic-judgment input is an aes-
thetically warranted account of salience, form, orientation, quality, or evaluative dis-
crimination that alters how GRE represents attention, curiosity, valuation, participa-
tion, or the generation of later possibilities.

The contribution can also revise causal ordering. Instead of assuming a fixed pref-
erence that precedes economic interaction, GRE may need to represent preference,
salience, and orientation as historically and relationally formed. Aesthetic theory
helps identify which part of that formation is aesthetic rather than economic.
Proposition 23.383 (Market-manifestation non-exhaustion). Economic manifesta-
tions of aesthetic judgment, including price, demand, prestige, and audience size, can
inform an economic analysis but do not exhaust the aesthetic warrant or value on
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which the underlying judgment may depend.
This inward contribution protects both domains. GRE gains a richer account of

orientation and value formation, while aesthetic judgment is not reduced to its eco-
nomically visible consequences.

23.16.8 Domain-Specific Correction Architecture

The preceding seven contribution classes do not exhaust GRE’s external dependen-
cies. Social theory can revise assumptions about institutions, identity, culture, col-
lective meaning, social reproduction, and economic embeddedness, as developed in
Section 23.13. Artificial-intelligence studies can revise assumptions about technical
capability, model behavior, infrastructure, deployment conditions, verification, or
task-relative performance, as developed in Section 23.12. Other domains may be-
come relevant when an economic question depends materially on their objects. The
common requirement is not a fixed list of disciplines but an architecture that makes
correction possible.

Domain-specific correction can operate at several levels. It may retype the object
under analysis, revise a causalmechanism, narrow an empirical claim, alter a norma-
tive evaluation, change a feasible-set assumption, relocate a boundary, or show that
an apparently economic category is constituted partly elsewhere. These corrections
need not invalidate the whole GRE analysis. They should propagate only through the
claims that actually depend on the revised premise.
Definition 23.384 (Cross-domain dependency register). A cross-domain dependency
register records, for each materially external premise used in a GRE analysis, its
source domain, warrant, translation into the economic problem-space, dependent
claims, current uncertainty, correction pathway, and revision status.
Definition 23.385 (Domain-specific correction return). A domain-specific correction
return is a source-domain revision, counterexample, reclassification, measurement
update, normative objection, or boundary correction that bears on a premise previ-
ously incorporated into GRE and therefore requires review of the economic claims
that depend on it.

This architecture also preserves intellectual debt. Once translated into GRE lan-
guage, an imported distinction can become easy to mistake for an internally gener-
ated GRE concept. Recording provenance keeps visible which domain supplied the
object, which transformation GRE performed, and which parts of the claim remain
answerable elsewhere. Provenance is therefore epistemic aswell as scholarly: it iden-
tifies where correction can originate.
Proposition 23.386 (Correction-propagation discipline). When a source-domain
premise is materially revised or withdrawn, GRE should re-evaluate the conclusions
that depend on that premise in proportion to the dependency; conclusions without that
dependency are not thereby invalidated.
Definition 23.387 (GRE inward-contribution portfolio). A GRE inward-contribution
portfolio is a maintained set of inward-interface records and dependency registers
covering the neighboring-domain premises that materially condition a GRE inquiry,
including accepted contributions, contested contributions, rejected translations, un-
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resolved dependencies, and correction returns.
The portfolio complements the outward portability portfolio developed in Sec-

tion 23.15. Together they prevent interdisciplinarity from becoming a one-way
expansion of GRE. GRE can offer analytical structures outward, but it must also
remain corrigible by historical evidence, governance knowledge, legal categories,
political analysis, educational theory, ecological science, aesthetic judgment, social
theory, AI studies, and other domains relevant to the case. The resulting relation is
reciprocal without requiring theoretical identity.
Proposition 23.388 (Inward-contribution answerability). A cross-domain contribu-
tion strengthens GRE when its provenance, translation, dependent economic claims, re-
tained source-domain authority, and correction pathway remain explicit enough that
the contribution can revise GRE rather than merely be cited by it.

This inward architecture prepares the next problem in the chapter. Reciprocal bor-
rowing still leaves a difficult semantic question: concepts with the same names can
occupy different roles across domains. Relation, subject, value, constraint, power, jus-
tice, generativity, institution, and historical specificity therefore require explicit com-
parison before cross-domain recurrence can support any stronger generalization.

23.17 Domain-Specific Semantics of Shared Concepts

Sections 23.15 and 23.16 established reciprocal movement across disciplinary in-
terfaces: GRE can offer portable analytical structures to neighboring domains, and
neighboring domains can return premises and corrections that materially revise
economic inquiry. Reciprocal movement creates a further problem. The same words
recur across economics, history, law, political theory, education, ecology, artificial-
intelligence studies, social theory, and aesthetics, yet lexical recurrence does not
establish that the words denote the same objects, perform the same inferential work,
or carry the same normative authority. The role of the present section is to make
that semantic problem explicit before Chapter 23 turns to boundary disputes and
possible cross-domain generalization. Its objective is to compare nine recurrent
conceptual families—relation, subject, value, constraint, power, justice, generativity,
institution, and historical specificity—while preserving the conditions under which
their meanings diverge. The method is task-relative conceptual comparison. For
each family, the analysis identifies what must be typed locally, what can sometimes
be compared structurally, what cannot travel without renewed warrant, and which
differences should remain visible rather than being forced into one vocabulary.

The comparison extends the shared-concept profile introduced in Section 23.1. It
also adds a stricter distinction between lexical recurrence, structural correspondence,
and conceptual equivalence. Two domains can use the same term while sharing lit-
tle more than a broad family resemblance. Conversely, differently named concepts
can preserve a useful structural correspondence for a bounded task. Equivalence is
therefore not a property inferred from words alone; it is a claim about a sufficiently
specified mapping.
Definition 23.389 (Domain-specific semantic profile). A domain-specific semantic pro-
file records, for a recurrent concept in one domain, its object of application, identity
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Table 23.17: Comparison dimensions for recurrent concepts across domain inter-
faces.

Comparison di-
mension

Guiding question Typical source of non-
equivalence

Object and iden-
tity

What is being classified, and what makes
it the same object across observations or
time?

Different units, member-
ships, boundaries, or con-
stitutive criteria

Constitutive rule What makes the concept obtain rather
than merely appear?

Legal rule, social recogni-
tion, ecological process,
pedagogical relation, or
economic mechanism

Inferential role What follows when the concept applies? Different causal, descrip-
tive, classificatory, or nor-
mative consequences

Evidence How can the claim be warranted or re-
vised?

Different manifestations,
methods, records, mea-
surements, or interpretive
standards

Normative author-
ity

Who or what can justify the evaluative
conclusion?

Domain-specific standards
of justice, legitimacy,
value, right, stewardship,
or quality

Temporal and spa-
tial scale

Over which histories, horizons, places, or
relational scales does the concept retain
meaning?

Path dependence, rate
differences, jurisdiction,
ecosystem boundary, or
institutional change

Correction source Which domain can authoritatively chal-
lenge the classification or inference?

External expertise, af-
fected positions, doctrine,
historical evidence, or
domain-specific coun-
terexample

conditions, constitutive rules, inferential role, evidential access, normative authority,
temporal and spatial scale, relations to neighboring concepts, correction source, and
conditions of revision.
Definition 23.390 (Task-relative conceptual equivalence). Two domain-specific con-
cepts have task-relative conceptual equivalence only when the semantic dimensions
required for a stated cross-domain task correspond sufficiently to support the in-
tended inference, with non-corresponding dimensions and domain-specific remain-
ders recorded explicitly.

The definition deliberately makes equivalence local rather than global. A legal
institution and an economic institution can be comparable as durable rule-bearing
arrangements for one descriptive task while remaining non-equivalent with respect
to validity, authority, membership, sanction, or normative status. An ecological con-
straint and an economic constraint can both narrow a feasible set while differing in
origin, reversibility, observability, and the authority required to modify them. Ta-
ble 23.17 summarizes the dimensions used below.
Proposition 23.391 (Semantic-equivalence burden). The burden of a cross-domain
equivalence claim lies with the proposed mapping: shared terminology or superficial
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functional similarity is insufficient unless the dimensions required by the target infer-
ence are shown to correspond and material remainders are retained.

This burden does not make comparison prohibitively strict. It prevents a local cor-
respondence from silently becoming a universal identity claim. The following sub-
sections apply the discipline to concepts that recur throughout the book and that are
plausible candidates for later GR-oriented comparison.

23.17.1 Relation

Relation is the most obvious shared term in a generative relational programme and
therefore one of the easiest to overgeneralize. A relation can denote exchange, depen-
dence, obligation, recognition, authority, kinship, pedagogical interaction, ecological
coupling, informational dependence, aesthetic orientation, or a formally represented
connection. These relations can share structural features while differing in what con-
stitutes the tie, who or what can occupy its positions, what evidence makes it observ-
able, and what consequences follow from its existence.

GRE therefore should not begin a cross-domain comparison by askingwhether two
domains are “relational.” It should ask which relation is being asserted, between
what typedpositions, throughwhichmechanismor constitutive rule, overwhichhori-
zon, and for which inference. An exchange relation can carry prices and transfers; a
legal relation can carry rights and duties; a political relation can carry authority or
subjection; an educational relation can organize learning and capability formation;
an ecological relation can involve material or biological dependence without human
recognition. A common graph can depict each pair as connected while preserving
none of those differences by itself.
Definition 23.392 (Typed relation profile). A typed relation profile specifies the relata,
relation type, constitutive conditions, directionality, symmetry or asymmetry, persis-
tence, scale, observable manifestations, relevant third-party or institutional media-
tion, and inferential consequences of a relation in its source domain.
Proposition 23.393 (Relational-form non-equivalence). Similarity in relational form
does not establish semantic equivalence when the constitutive conditions or inferential
consequences of the relations differ materially across domains.

This distinction is especially important for formalization. Network, field, category-
theoretic, or dynamical representations can preserve selected relational structures
while abstracting from legal validity, social meaning, ecological mechanism, peda-
gogical content, or economic valuation. Such abstraction can be useful, but the for-
mal edge or coupling should not inherit the full semantics of every domain-specific
relation it represents.

23.17.2 Subject

Subject terminology carries even heavier domain commitments. An economic sub-
ject can be a position whose choices, capabilities, dependencies, or affectedness are
relevant to an economic process. Legal personhood depends on juridical recognition
and constitutive rules. Political subjecthood can involve membership, participation,
representation, standing, or subjection to public power. Educational inquirymay cen-
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ter a learner whose developmental and epistemic participation cannot be reduced to
labor-market role. Ecology can require attention to non-human affected positions
without settling philosophical or legal subjecthood. AI studies can identify functional
agency while leaving consciousness, moral standing, legal personality, and political
membership unresolved, as Section 23.12 emphasized.

The recurrent word therefore conceals several distinct questions: who can act,
who can be affected, who can bear rights or duties, who can claim reasons, who can
participate in collective decisions, who can be represented, andwhose future possibil-
ities count within a domain-specific evaluation. One answer does not automatically
determine the others.
Definition 23.394 (Subject-status vector). A subject-status vector records, for a can-
didate position, its domain-specific statuses concerning functional agency, affected-
ness, capability, recognition, legal personality, rights and duties, political member-
ship, epistemic participation, moral standing where relevant, and the evidence or
authority by which each status is assigned.
Proposition 23.395 (Subject-status non-propagation). Assignment of subject status in
one domain does not by itself propagate to another domain when the receiving status
depends on different constitutive rules, normative warrants, or evidential criteria.

The vector is not intended as a universal ontology of subjects. It is an interface
device for preventing one domain’s status from doing unauthorized work elsewhere.
A corporation’s legal personality, for example, does not establish sentience; an AI sys-
tem’s task-level functional agency does not establish political membership; ecological
affectedness does not by itself settle legal standing. Cross-domain inquiry becomes
stronger when such distinctions remain explicit.

23.17.3 Value

Value is central to GRE and simultaneously one of the least suitable concepts for
unqualified cross-domain equivalence. Earlier chapters distinguish heterogeneous
value forms, conversion, circulation, capture, return, regeneration, and partial or ab-
sent commensurability. Chapter 23 has further shown that ecological, educational,
legal, political, social, and aesthetic evaluations can enter economic inquiry without
receiving their justificatory authority from economics.

The semantic problem is therefore not solved by multiplying value categories in-
side one economic taxonomy. Aesthetic value may depend on historically cultivated
judgment and critical practice. Ecological value can involve integrity, regeneration,
non-human affectedness, or stewardship. Legal and political evaluation can concern
rights, legitimacy, recognition, or public justification. Educational value can concern
learning, capability, curiosity, or epistemic participation. Economic value can con-
cern heterogeneous capacities and consequences within an economic problem-space.
These evaluations can interact, conflict, convert imperfectly, or become institution-
ally linked without becoming one substance measured in different units.
Definition 23.396 (Value-warrant profile). A value-warrant profile identifies the ob-
ject or relation being valued, the evaluative question, relevant subjects or affected
positions, source of evaluative reasons, evidential manifestations, comparison proce-
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dure if any, conversion conditions, non-commensurable remainder, and the domain
that retains authority over the judgment.
Proposition 23.397 (Value-recurrence non-commensuration). Recurrence of value
language across domains does not establish a commonmetric, a common source of nor-
mative authority, or a generally valid conversion rule among the relevant value forms.

A bounded conversion can still be legitimate. A public institution may assign mon-
etary compensation to an ecological loss, a museum may price access to aesthetic
goods, or an educational programme may compare costs with learning outcomes.
Such procedures can support decisions while leaving the source value partly uncon-
verted. Practical commensuration should therefore be recorded as an institutional
operation, not mistaken for proof of underlying value identity.

23.17.4 Constraint

Constraint appears comparatively neutral, but its semantics also vary. GRE can
represent budgetary, infrastructural, institutional, relational, informational, and
capability constraints. Historical inquiry can identify inherited constraints whose
force depends on path-dependent arrangements. Law can constrain through valid
rules, rights, duties, jurisdiction, or enforceability. Political structures can constrain
through authority, coercion, agenda control, or dependence. Ecology can impose
biophysical limits or regenerative conditions that are not created by economic valua-
tion. Education can constrain or enable learning through access, pedagogical design,
time, institutional capacity, and prior capability.

The important distinction concerns constraint provenance. Two domains may
agree that an option is unavailable while disagreeing about why, how durably, and
under whose authority it is unavailable. A model can encode both as a restricted
feasible set, but intervention depends on the provenance. A financial limit might
change through redistribution or credit; a legal prohibition through lawful insti-
tutional change; an ecological threshold might be physically irreversible on the
relevant horizon; a historically sedimented constraint can persist even after its
original cause disappears.
Definition 23.398 (Constraint-provenance record). A constraint-provenance record
identifies the constrained position or process, unavailable or costly possibilities,
source mechanism, constitutive or causal basis, temporal persistence, scale, re-
versibility, authority capable of modification where applicable, evidential warrant,
and interactions with other constraints.
Proposition 23.399 (Feasible-set non-equivalence). Two constraints that produce sim-
ilar observed feasible sets remain non-equivalent for explanation or intervention when
their provenance, reversibility, authority, or temporal structure differs materially.

This proposition protects policy analysis from a common compression. The fact
that twomechanisms yield the same short-run choice set does not imply that the same
intervention can alter them. Cross-domain constraint analysis should therefore pre-
serve source mechanisms even when a shared formal representation is convenient.
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23.17.5 Power

Power has already required careful differentiation within the book. GRE investigates
economically relevant power through asymmetry, dependence, control over access
and conversion interfaces, concentration of alternatives, institutional position, and
the capacity to alter another position’s future possibilities. Political theory adds ques-
tions of authority, legitimacy, collective action, public institutions, domination, repre-
sentation, and contestation. Law can constitute or limit powers through rights, duties,
jurisdiction, standing, and enforceability. Social theory can locate power in fields,
reproduction, cultural classification, identity, status, or symbolic structures. Educa-
tional and epistemic relations can generate asymmetries in knowledge, evaluation,
credentialing, and participation.

These perspectives can describe one event simultaneously without being redun-
dant. An employer’s decisionmay involve economic dependence, contractual author-
ity, legal constraint, organizational hierarchy, social status, and political regulation.
A single generic variable called “power” would conceal which mechanism is doing
explanatory work and which domain can challenge the attribution.
Definition 23.400 (Cross-domain power composition). A cross-domain power compo-
sition records the distinct economic, political, legal, social, epistemic, organizational,
or other powermechanismsmaterially operating in a case, the positions they connect,
their sources, manifestations, conversion pathways, limits, and possible interactions
without presuming that the mechanisms are instances of one identical relation.
Proposition 23.401 (Power-composition discipline). When several domain-specific
power mechanisms jointly shape an outcome, explanatory adequacy requires preserv-
ing their distinct warrants unless a stronger equivalence or derivation among them has
been independently established.

This allows relations among powers to become an object of inquiry. Economic
resources can purchase access to political influence; legal authority can stabilize
property relations; social status can affect bargaining; epistemic authority can
influence institutional decisions. Such conversions and couplings can be studied
relationally without collapsing the source mechanisms into one undifferentiated
power substance.

23.17.6 Justice

Justice is especially resistant to semantic collapse because the term often marks a jus-
tificatory question rather than a descriptive mechanism. GRE can examine distribu-
tion, effective options, participation, dependence, capture, conversion opportunities,
burden incidence, intergenerational effects, and the generative consequences of in-
stitutional arrangements. Those analyses can supply premises to arguments about
justice. They do not establish a complete criterion of justice merely by identifying
economic asymmetry or generative loss.

Legal justice may involve rights, procedure, standing, remedy, equality before law,
or institutional validity. Political justice can involve citizenship, legitimacy, repre-
sentation, collective self-government, or the distribution of public power. Ecological
justice can introduce non-human affectedness, intergenerational responsibility, envi-
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ronmental burdens, and stewardship. Educational justice can concern access, learn-
ing relations, capability formation, recognition, and epistemic participation. Differ-
ent traditions within each domain can also disagree internally about the relevant
standard.
Definition 23.402 (Justice-authority profile). A justice-authority profile identifies the
domain-specific object of evaluation, affected positions, candidate principles, empiri-
cal premises, source of normative reasons, institutional or practical decision context,
conflicts among principles, and the authority and evidence required to revise the
judgment.
Proposition 23.403 (Justice non-derivation condition). A descriptive diagnosis of
asymmetry, dependence, exclusion, inefficiency, or generative loss can be normatively
relevant without by itself determining that the arrangement is unjust; the justice
judgment requires an explicit normative warrant appropriate to the domain and case.

The converse also matters. A justified legal or political commitment can constrain
economic design even when the resulting allocation is not economically optimal un-
der a narrower criterion. Cross-domain justice analysis therefore coordinates rea-
sons rather than converting every reason into one metric.

23.17.7 Generativity

Generativity is perhaps themost tempting candidate for a shared GR concept because
the book repeatedly asks how present relations produce later capacities, structures,
meanings, options, or states. Yet the target of generation differs substantially across
domains. GRE studies economically relevant generation of capabilities, value forms,
relations, institutions, participation, and future possibility. Education concerns learn-
ing, curiosity, judgment, and capability formation. Ecology concerns regeneration,
reproduction, resilience, metabolism, and coupled environmental processes. Social
theory can examine reproduction and transformation of institutions, identity, cul-
ture, or collective meaning. History studies emergence and path-dependent forma-
tion across time. Aesthetic practice can generate salience, orientation, forms, and
new standards of judgment.

The shared family resemblance is therefore future-forming structure, not a pre-
given universal quantity called generativity. Each domain must specify what is gen-
erated, through which process, for whom or what, over which horizon, and by what
evidence the generation is distinguished from correlation, persistence, transfer, or
mere change.
Definition 23.404 (Typed generativity profile). A typed generativity profile identifies
the source configuration, generated object or capacity, generative mechanism, me-
diating relations, temporal horizon, affected positions, observable manifestations,
counterfactual or comparative basis where available, and the domain-specific crite-
ria by which generation is warranted.
Proposition 23.405 (Generativity target-typing condition). A cross-domain claim
about generativity is informative only when the generated target and the mechanism
relating present conditions to that target are typed sufficiently to distinguish genera-
tion from persistence, conversion, circulation, reproduction, correlation, or evaluative
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approval.
This condition also preserves the distinction between generativity and goodness.

A process can generate new capabilities, institutions, dependencies, or forms of co-
ordination while being normatively objectionable. Conversely, a valuable institution
may preserve rather than continually generate. Generativity can therefore travel as
a disciplined question structure more readily than as a shared evaluative standard.

23.17.8 Institution

Institution is another recurrent label whose apparent familiarity can hide major dif-
ferences. GRE studies institutions as historically sustained relational configurations
that organize allocation, access, conversion, circulation, participation, incentives, ex-
pectations, and future possibilities. Law can treat an institution partly through consti-
tutive rules, recognized offices, jurisdiction, procedures, rights, and duties. Political
theory can emphasize public authority, legitimacy, representation, and collective de-
cision. Social theory can emphasize norms, roles, fields, reproduction, shared mean-
ing, identity, and patterned practice. Education includes organizations and practices
whose institutional form matters for learning relations and knowledge communi-
ties. AI-mediated institutions can redistribute operational roles without automati-
cally transferring legal or political authority.

The difficulty is that an institution can be identified through different criteria even
within one case. A central bank, university, family, court, market, research commu-
nity, or platform may have legal, organizational, social, economic, and political di-
mensionswhose boundaries do not coincide. Cross-domain comparison should there-
fore resist the assumption that one observed organization corresponds to one institu-
tion with one stable perimeter.
Definition 23.406 (Institution-constitution profile). An institution-constitution pro-
file records the domain-specific rules, practices, roles, memberships, authorities, re-
sources, meanings, infrastructures, reproduction mechanisms, boundaries, and his-
torical conditions throughwhich an institution is identified and sustained for a stated
inquiry.
Proposition 23.407 (Institutional-boundary non-coincidence). Legal, economic, polit-
ical, social, educational, technical, and other institutional boundaries need not coincide
even when the participating domains refer to the same named organization or practice.

This non-coincidence is analytically productive. It can reveal where authority lies
outside ownership, where economic dependence exceeds formalmembership, where
social norms persist despite legal reform, or where technical infrastructure reorga-
nizes practice without changing formal governance. The institution interface should
preserve these cross-cutting boundaries rather than average them into one represen-
tation.

23.17.9 Historical Specificity

Historical specificity differs from the preceding eight concepts because it functions
partly as an indexing discipline for all of them. Relations, subjects, values, constraints,
powers, justice claims, generative processes, and institutions can change their mean-
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ing as the surrounding relational structure changes. A category that is adequate in
one period can become misleading when transported backward or forward without
reconstructing the institutions, vocabulary, practices, technologies, conflicts, and ex-
pectations that constituted it.

The problem is not limited to obvious anachronism. Contemporary categories can
also obscure historical alternatives by making the present arrangement appear nat-
ural or inevitable. Conversely, historical analogy can become too permissive when
similarities in surface form are treated as identity despite different infrastructures or
institutional meanings. GRH therefore contributes more than chronological context:
it supplies a correction against dehistoricized semantic equivalence.
Definition 23.408 (Historical semantic index). Ahistorical semantic index records the
period, place, institutional configuration, relevant vocabulary and practices, techno-
logical andmaterial conditions, salient conflicts, evidential sources, and known trans-
formations that condition themeaning and inferential role of a concept in a historical
setting.
Proposition 23.409 (Historical-indexing condition). A cross-period conceptual com-
parison is warranted only to the extent that the historical conditions material to the
target inference have been reconstructed sufficiently to distinguish preserved structure
from semantic, institutional, or practical transformation.

Historical specificity also constrains claims about a future GRT. If a concept ap-
pears across several present-day GR domains, that recurrence may reflect common
contemporary institutions, shared scholarly vocabulary, or diffusion among adjacent
disciplines rather than a domain-general structure. Comparative evidence becomes
stronger when a candidate concept survives both cross-domain and cross-historical
variation.
Definition 23.410 (Shared-concept comparison dossier). A shared-concept compari-
son dossier is a versioned set of domain-specific semantic profiles, historical seman-
tic indices, proposed task-relative correspondences, translation-loss records, remain-
ders, failed equivalence claims, correction returns, and evidence concerning which
conceptual structures persist across domains and periods.
Proposition 23.411 (Cross-domain semantic answerability). A claim that a concept
is shared across domains is answerable when the relevant domain-specific meanings,
historical indices, task, proposed correspondence, preserved dimensions, remainders,
evidence, and rejection conditions are explicit enough that participating domains can
narrow, revise, or reject the claimed equivalence.

These comparisons establish a stricter basis for the remaining Chapter 23 argu-
ment. Recurrent vocabulary guides inquiry but does not substitute for comparison.
Some conceptsmay support wider GR formalization; othersmay remain domain fam-
ilies linked only by partial correspondences. Failed equivalence is informative be-
cause it identifies where domain-specific constitution remains material. Section 543
therefore turns to boundary disputes over conceptual ownership, explanatory loca-
tion, classificatory authority, and the limits of borrowing.
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23.18 Disciplinary Boundary Disputes

Section 23.17 established that recurrent vocabulary across domains does not by itself
establish conceptual equivalence. The present section addresses the institutional and
explanatory consequence of that semantic result. Its role in Chapter 23 is to examine
cases in which GRE and a neighboring domain can each make a legitimate claim on
the same empirical situation while asking different principal questions, using differ-
ent warrants, and retaining different correction authorities. The objective is to dis-
tinguish productive overlap from disciplinary overreach without assuming that one
domain possesses automatic priority. The discussion considers economic–political,
economic–legal, economic–social, economic–educational, economic–ecological, and
economic–epistemic boundaries before developing a procedure for productive dis-
agreement and boundary revision. The method is jurisdictional and case-sensitive:
for each dispute, the analysis asks which object is being explained, which predicates
are being asserted, which evidence warrants them, which normative authority is re-
quired, and which domain is competent to revise the claim.

A disciplinary boundary dispute need not indicate conceptual failure. It can arise
because one event participates simultaneously in several relational structures. A
housing policy can be an allocation mechanism, a legal regime, a political decision,
a social reproduction process, an ecological intervention, and an epistemic contro-
versy over evidence. The relevant question is therefore rarely which single discipline
“owns” the event. The sharper question concerns the jurisdiction of particular claims
made about the event.
Definition 23.412 (Disciplinary boundary dispute). A disciplinary boundary dispute
is a contest overwhich domain has principal analytical, evidential, classificatory, nor-
mative, or revision authority for a stated claim concerning an object that is accessible
through more than one disciplinary interface.
Definition 23.413 (Claim-jurisdiction profile). A claim-jurisdiction profile records the
object under analysis, the predicate asserted of that object, the principal problem-
space to which the predicate belongs, the evidence used, the inferential rule applied,
any normative warrant required, the neighboring-domain dependencies involved,
and the domain or domains authorized to correct the claim.

The claim-jurisdiction profile shifts boundary analysis away from ownership of
whole objects. One domain can have principal jurisdiction over one predicate while
another domain has principal jurisdiction over a different predicate concerning the
same case. GRE may be well placed to analyze how a licensing rule redistributes
access while remaining unable, by economic evidence alone, to establish the legal va-
lidity of the license, the political legitimacy of the authority issuing it, or the ecological
adequacy of the activity it permits.
Proposition 23.414 (Predicate-specific jurisdiction). For a cross-domain case, disci-
plinary jurisdiction is more precisely assigned to specified claims and predicates than
to the empirical object as a whole; multiple domains can therefore hold non-identical
and simultaneously legitimate jurisdictions over the same object.

Table 23.18 summarizes the principal boundary-dispute classes considered below.
The diagnostic is deliberately asymmetric across columns: the domains can share an



164 CHAPTER 23. NEIGHBORING GR DOMAINS

Table 23.18: Diagnostic structure of recurrent GRE boundary disputes

Boundary Typical GRE question Neighboring-domain jurisdic-
tion

Common overreach risk

Economic–
political

Allocation, bargaining
position, dependence, con-
version interfaces, economic
power

Authority, legitimacy, pub-
licness, collective decision,
political recognition

Inferring political legiti-
macy or authority from
economic effectiveness or
resource control

Economic–legal Access, control, exchange,
liability incidence, enforce-
ability effects

Legal validity, rights, duties, per-
sonhood, jurisdiction, doctrinal
classification

Treating economic control
as legal title or incentive
compatibility as legal va-
lidity

Economic–social Economic embeddedness,
distribution, reproduction of
positions, market incidence

Identity, culture, norms, collec-
tive meaning, social reproduc-
tion, relational belonging

Reclassifying socially
meaningful relations as
economic merely because
they have economic con-
sequences

Economic–
educational

Resource allocation, capa-
bility conditions, access,
long-horizon economic con-
sequences

Learning, pedagogy, educa-
tional aims, developmental
quality, epistemic participation

Treating later income
or productivity as an
exhaustive measure of
educational value

Economic–
ecological

Resource use, feasibility,
externalization, intergener-
ational allocation, economic
value

Biophysical dynamics, ecologi-
cal integrity, non-human affect-
edness, ecological value, system
boundaries

Converting ecological con-
straint or value into a
price without preserving
ecological warrant

Economic–
epistemic

Information distribution,
knowledge access, research
incentives, epistemic labor,
capability asymmetry

Truth, justification, evidential
quality, expert competence, in-
quiry norms, correction proce-
dures

Treating market success,
attention, possession, or
information advantage as
epistemic warrant

object while retaining distinct questions, warrants, and overreach risks.

23.18.1 Economic–Political Boundary

Economic and political analysis overlap strongly where resources affect collective de-
cision and public authority shapes allocation. GRE already treats power as relation-
allymediated through control over access, conversion interfaces, alternatives, depen-
dencies, and future possibilities. Political theory adds predicates that economic anal-
ysis does not independently establish: authority, legitimacy, representation, public
standing, political membership, collective obligation, and the justification of binding
decisions. A boundary dispute arises when one vocabulary is used to infer the other
without the necessary warrant.

Economic resources can alter political feasibility. Wealth can finance organization,
media, expertise, litigation, lobbying, campaigning, or sustained participation. Em-
ployment dependence, ownership concentration, infrastructure control, andunequal
exit options can shape the effective bargaining position of political actors. These are
legitimate economic contributions to a political analysis because they identify mate-
rial conditions under which political action occurs. Their presence does not settle
whether an actor has lawful or legitimate authority, whether a public decision is jus-
tified, or whether a collective procedure constitutes adequate representation.

The reverse direction is equally important. Political decisions can constitute the
economic environment by determining taxation, public expenditure, regulation,
monetary institutions, public ownership, social insurance, borders of market par-
ticipation, and the recognized scope of collective provision. GRE can analyze the
economic consequences of these decisions, while the political predicates attached to
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them remain answerable to political theory and relevant public institutions.
Definition 23.415 (Economic–political jurisdiction split). An economic–political
jurisdiction split distinguishes claims concerning resource-mediated capacities, con-
straints, dependencies, allocations, and economic power from claims concerning
public authority, legitimacy, representation, political membership, and justified
collective decision.

A dispute can become especially difficult when the same relation has both eco-
nomic and political effects. Control of a communication platform, energy network,
payment infrastructure, or large employer can produce economic dependence and
also alter public discourse or collective bargaining. The proper response is not to
force the relation into one domain. The claim-jurisdiction profile should instead iden-
tify which mechanism is economic, which predicate is political, and where causal
coupling occurs.
Proposition 23.416 (Political-authority non-derivation). Economic control, efficiency,
bargaining strength, or capacity to implement an outcome does not by itself establish
political authority or legitimacy; such predicates require political warrants in addition
to any economic analysis of the underlying resource relation.

This condition also protects GRE from the opposite error. A politically legitimate
decision can have economically unequal, inefficient, dependency-producing, or
capability-reducing consequences that remain proper objects of economic analysis.
Political legitimacy therefore does not immunize an allocation from GRE criticism,
just as economic performance does not establish political legitimacy.

23.18.2 Economic–Legal Boundary

The economic–legal boundary is constitutive rather than merely adjacent. Property,
contract, corporate form, personhood, liability, inheritance, bankruptcy, licensing, la-
bor status, intellectual property, andmany other legal categories partly constitute the
positions throughwhich economic relations becomepossible. GRE therefore depends
on law in cases where the economic object cannot be adequately typed without a le-
gal classification. At the same time, legal doctrine and institutional recognition have
their own criteria of validity that economic analysis cannot replace.

One recurrent dispute concerns property and control. An actor can exercise sub-
stantial economic controlwithout holding full legal title, while a legal owner can have
limited practical control because of regulation, contractual delegation, fiduciary duty,
debt, organizational structure, or dependence on infrastructure controlled elsewhere.
GRE can investigate control, access, exclusion, incidence, and downstream generativ-
ity. Jurisprudence and positive law determine the legal rights, duties, powers, liabili-
ties, immunities, procedures, and recognized statuses involved.

Contract produces a similar distinction. An exchange can be economically advan-
tageous while legally invalid, unenforceable, voidable, or prohibited. A legally valid
contract can also generate severe economic dependence or unequal future capabil-
ity. Economic analysis can therefore test the relational consequences of a contract
without converting those consequences into a conclusion about legal validity.
Definition 23.417 (Economic–legal constitution record). An economic–legal consti-
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tution record identifies the legal categories and institutional acts that constitute an
economic position, the economic relations that arise through those categories, the
legally authoritative predicates that GRE imports, and the economic consequences
that remain available for independent GRE analysis.

This record is especially important for heterogeneous subjecthood. Economic
participation, functional agency, legal personhood, organizational standing, liability-
bearing capacity, and ownership eligibility need not coincide. A platform, corpo-
ration, automated system, household, association, or informal group can occupy a
complex combination of these statuses. The legal interface determines some of them;
GRE should not infer the others by analogy.
Proposition 23.418 (Legal-constitution preservation). When a legal category mate-
rially constitutes the economic relation under study, GRE should preserve that legal
provenance and should not substitute economic performance, control, incentive com-
patibility, or observed exchange for the source-domain determination of legal status.

The boundary remains reciprocal. Legal analysis can also benefit from GRE when
formally identical legal categories generate different economic capacities because of
unequal resources, information, alternatives, or relational positions. The interface
therefore supports mutual correction without collapsing legal validity into economic
effect or economic effect into legal validity.

23.18.3 Economic–Social Boundary

The economic–social boundary is difficult because economic relations are commonly
embedded in social relations whose meanings exceed exchange or resource alloca-
tion. Families, friendships, status groups, professional communities, neighborhoods,
religious communities, civic associations, and cultural networks can organize labor,
care, trust, access, reputation, information, and opportunity. These consequences
make them economically relevant. Their economic relevance does not exhaust their
social constitution.

A boundary dispute often appearswhen an economically consequential social rela-
tion is redescribed as amarket-like exchange. Reciprocitywithin kinship, care, friend-
ship, or community can involve resources and expectations, yet the relation may be
constituted through identity, obligation, belonging, affection, ritual, history, or collec-
tive meaning that cannot be reconstructed from price, contract, or utility alone. GRE
can analyze how the relation affects access, capability, distribution, dependence, or
future possibility while leaving the social-theoretical remainder intact.

The opposite dispute occurs when social explanation absorbs economic structure.
Culture, identity, norms, and collective meaning can shape economic behavior, but
they do not eliminate material asymmetries in property, income, bargaining alter-
natives, infrastructure, or institutional access. Social theory can therefore correct
a thin economic account of motivation, while GRE can correct a social account that
underrepresents material constraints or conversion mechanisms.
Definition 23.419 (Socially embedded economic object). A socially embedded eco-
nomic object is an economic relationwhose operation ormeaningmaterially depends
on social identities, norms, institutions, fields, practices, or collective meanings that
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require independent social-theoretical description.
The social boundary is therefore crossed by specifying the economic predicate

rather than by retyping the whole relation as economic. For example, a family re-
lation may be economically relevant because it redistributes care time and income;
a professional network may affect job access; a status order may shape consumption
or credit. Those predicates can be studied economically while the family, network,
or status relation remains a broader social object.
Proposition 23.420 (Economic-incidence non-absorption). The presence of economi-
cally measurable consequences in a social relation is sufficient to motivate an economic
interface, but it is not sufficient to absorb the relation’s social constitution, identity con-
ditions, meanings, or normative structure into GRE.

This principle preserves the social relational remainder developed in Section 23.13.
It also prevents disciplinary containment from becoming isolation: GRE can remain
sensitive to culture, identity, and social reproduction while acknowledging that these
objects are not exhausted by their economic incidence.

23.18.4 Economic–Educational Boundary

Education creates economic capabilities and is also a practice with educational aims
that exceed later economic output. The boundary dispute therefore concerns the re-
lation between economic conditions of learning and the internal standards by which
learning, understanding, judgment, curiosity, participation, and development are
evaluated. GRE has legitimate jurisdiction over resource access, opportunity cost,
institutional funding, labor conditions, unequal participation, capability conversion,
and long-horizon economic consequences. Educational theory retains authority over
pedagogical adequacy and educational value where those judgments require educa-
tional warrants.

The category of human capital illustrates the problem. Income, productivity,
employability, and occupational mobility can capture important economic con-
sequences of education. They cannot by themselves establish whether a learner
developed understanding, intellectual autonomy, curiosity, aesthetic or normative
judgment, civic capacity, or the ability to participate in knowledge communities. Con-
versely, educational ideals can be materially constrained by tuition, time poverty,
housing, health infrastructure, family responsibilities, labor markets, digital access,
and institutional funding. An educational account that ignores these conditions can
overstate the practical availability of its own aims.
Definition 23.421 (Economic–educational profile). An economic–educational bound-
ary profile separates the economic conditions and consequences of learning from
the educational objects, aims, developmental processes, and evaluative standards
through which learning quality is judged.

The boundary is especially important for generativity. A learning process can gen-
erate later economic capabilities while also generating epistemic, social, civic, aes-
thetic, or personal capacities. GRE can study one subset of these transformations,
including interactions among them, without turning economic realizability into the
measure of the others.



168 CHAPTER 23. NEIGHBORING GR DOMAINS

Proposition 23.422 (Educational-end non-exhaustion). Economic outcomes of educa-
tion can constitute relevant consequences and constraints, yet they do not exhaust the
educational ends or developmental qualities of the learning process unless an indepen-
dently defended educational theory establishes that narrower evaluative scope.

Boundary disagreement here can be productive because it reveals mismatches be-
tween what institutions fund and what education seeks to cultivate. GRE can make
the resource structure visible; educational theory can show which valued capacities
disappear when economic metrics become the dominant proxy.

23.18.5 Economic–Ecological Boundary

The economic–ecological boundary concerns both feasibility and value. Economic
production, consumption, infrastructure, settlement, and trade operate through ma-
terial and energetic relations whose dynamics are not constituted by economic cat-
egories. Ecology can identify system boundaries, regeneration processes, coupled
populations, ecological thresholds, non-human affectedness, and long-horizon condi-
tions that constrain economic possibilities. GRE can analyze how institutions allocate
access to ecological resources, distribute exposure and risk, shape incentives, medi-
ate conversion, and transmit consequences across subjects and generations.

A boundary dispute arises when ecological objects are translated into economic
value. Pricing can be useful for specified decisions, accounting regimes, or policy in-
struments. A price does not thereby become an exhaustive representation of ecolog-
ical integrity, non-human standing, irreversible loss, or ecological value. The trans-
lation can be pragmatically admissible while leaving a substantial ecological remain-
der. Conversely, ecological constraint does not itself determine a unique economic
distribution or policy. Multiple institutions can respond to the same ecological condi-
tion, and GRE can compare their distributive and generative consequences.
Definition 23.423 (Ecological boundary condition for GRE). An ecological boundary
condition for GRE is a source-domain determination concerning biophysical feasibil-
ity, regeneration, ecological interaction, system limits, non-human affectedness, or
ecological value that materially constrains an economic claimwhile retaining ecolog-
ical provenance.

The distinction matters particularly when economic models treat ecological vari-
ables as external parameters. If the ecological process changes endogenously with
economic activity, the background condition becomes a coupled relation. GRE can
represent the economic side of that coupling, but ecological evidence remains neces-
sary for the ecological dynamics.
Proposition 23.424 (Ecological-warrant preservation). Economic valuation, opti-
mization, compensation, or institutional design can incorporate ecological information,
but these operations do not replace the ecological warrant required for claims about
ecological state, regeneration, threshold, integrity, or non-human affectedness.

The boundary therefore permits partial commensuration without requiring com-
plete commensurability. A policy can use economic instruments while acknowledg-
ing ecological constraints or values that remain independently specified.
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23.18.6 Economic–Epistemic Boundary

Knowledge and information have economic conditions, yet epistemic warrant is not
an economic predicate. Research requires labor, time, institutions, infrastructure,
data access, publication channels, education, and often substantial material invest-
ment. Information asymmetry, intellectual property, platform control, expert labor
markets, and unequal access to computational resources can therefore be legitimate
GRE objects. The epistemic domain contributes different questions: whether a claim
is supported, whether evidence is adequate, whether an inference is valid, whether
expertise is competent, and whether an inquiry process contains credible correction
procedures.

The distinction becomes important when economic manifestations are used as
proxies for epistemic quality. Market demand for advice, citation advantage, insti-
tutional prestige, funding success, information scarcity, or possession of proprietary
data can alter epistemic influence without establishing truth or justification. Con-
versely, a well-supported claim can fail to circulate because of economic constraints
on access, attention, language, infrastructure, or institutional participation. GRE can
illuminate those constraints while leaving the warrant of the claim to the relevant
epistemic and disciplinary standards.
Definition 23.425 (Economic–epistemic jurisdiction split). An economic–epistemic ju-
risdiction split distinguishes claims about the production, access, distribution, control,
incentives, labor, andmaterial conditions of knowledge from claims about truth, justi-
fication, evidential adequacy, inferential validity, expertise, and epistemic reliability.

AI-mediated inquiry intensifies this boundary. A system can lower the cost
of producing candidate explanations, summaries, translations, or analyses while
also changing verification burdens, dependence on infrastructure, access to exper-
tise, and the distribution of epistemic labor. These are partly economic questions.
Whether an output is warranted remains an epistemic question that cannot be settled
by productivity gain alone.
Proposition 23.426 (Epistemic-warrant independence). Economic success, scarcity,
possession, attention, institutional funding, or information advantage can affect the
circulation and influence of knowledge claims but does not by itself establish their epis-
temic warrant.

The reverse correction is also material. Epistemic findings can alter economic de-
cisions by changing beliefs about risk, feasibility, causation, or expected outcomes.
When GRE depends on such findings, the dependency architecture developed in Sec-
tion 23.16 should preserve the external warrant and its revision pathway.

23.18.7 Boundary Disagreement as Corrective Inquiry

The preceding cases suggest that boundary disagreement can function as a research
instrument. A dispute becomes productive when it exposes an untyped predicate,
hidden external premise, misplaced normative warrant, missing mechanism, inap-
propriate proxy, or disagreement about the principal problem-space. The aim of
adjudication is therefore not necessarily to assign the case permanently to one dis-
cipline. It is to identify which claims require which forms of answerability.
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Several disagreement types should be separated. A semantic dispute concerns the
meaning or identity conditions of a concept. An explanatory dispute concerns which
mechanism accounts for the target outcome. A classificatory dispute concerns how
the object should be typed. An evidential dispute concerns what counts as adequate
support. A normative dispute concerns the authority of a value judgment. A scope dis-
pute concerns how far a domain’s explanationmay travel. A revision dispute concerns
which source of counterevidence should trigger reconsideration.
Definition 23.427 (Boundary-dispute dossier). A boundary-dispute dossier is a
versioned record containing the disputed object and claims, participating domains,
domain-specific semantic profiles, claim-jurisdiction profiles, evidence andwarrants,
competingmechanisms, normative dependencies, translation losses, domain-specific
remainders, counterevidence, unresolved disagreements, and explicit conditions for
revision.

The dossier creates a practical alternative to two unhelpful responses. One re-
sponse is conceptual imperialism, in which a domain treats its preferred variables or
predicates as sufficient for the whole case. The other is disciplinary closure, in which
a domain refuses relevant external correction because the evidence was generated
elsewhere. A boundary-dispute dossier allows each domain to retain its standards
while making the interface inspectable.
Definition 23.428 (Disciplinary overreach). Disciplinary overreach occurswhen a do-
main extends a claimbeyond the predicates, evidence, constitutive categories, norma-
tive authority, or correction competence warranted by its principal problem-space
and the explicitly supported translations available at the interface.

Overreach is claim-specific. A domain can legitimately contribute one part of an
explanation while overreaching on another. GRE may correctly identify a material
dependency and overreach if it concludes that the dependency is politically illegiti-
matewithout a political argument. Legal analysismay correctly identify formal rights
and overreach if it assumes that formal equality establishes equal economic capabil-
ity. Educational theory may correctly identify a pedagogical aim and overreach if it
treats material access as irrelevant to practical realization.
Proposition 23.429 (Productive-boundary-disagreement condition). A boundary dis-
agreement becomes analytically productive when it makes the disputed predicates, war-
rants, dependencies, remainders, and correction authorities more explicit and thereby
yields a narrower, better typed, or more revisable account than any participating do-
main could justify through unexamined extension of its own categories.

This conception makes disagreement a positive part of the GRE research pro-
gramme. A failed attempt to assign a phenomenon to one domain can reveal that
the phenomenon is genuinely interface-constituted. The resulting explanation can
remain plural without becoming incoherent because each component claim retains
a specified jurisdiction.

23.18.8 Criteria for Boundary Revision

Disciplinary boundaries are historically formed and should remain revisable, but re-
visability requiresmore than a general commitment to openness. A boundary should
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change when recurrent inquiry shows that the existing division of labor systemati-
cally obscures constitutive dependencies, excludes necessary evidence, misclassifies
a stable class of objects, or produces repeated translation failures that are better ex-
plained by a different interface architecture. Revision can take several forms: expan-
sion of a domain’s principal problem-space, creation of a durable interface, recogni-
tion of a hybrid research field, narrowing of an earlier claim, or explicit deference to
a neighboring domain.

Boundary revision should also be asymmetric when the evidence is asymmetric.
GRE may need to incorporate a legal category without law adopting GRE vocabulary.
Ecology may constrain an economic model without ecological inquiry becoming eco-
nomically defined. A new interface can therefore be important even when concep-
tual movement is stronger in one direction than the other.
Definition 23.430 (Boundary-revision trigger). A boundary-revision trigger is recur-
rent evidence that an existing disciplinary boundary materially impairs explanation,
classification, empirical adequacy, normative answerability, or correction because a
stable dependency or object repeatedly crosses the current division of labor.

Not every overlap constitutes such a trigger. Occasional borrowing can remain lo-
cal. Revision becomes more plausible when the interface recurs across cases, the de-
pendency is constitutive rather than incidental, and participating domains can iden-
tify a stable set of questions for which the current boundary produces systematic loss.
Definition 23.431 (Revisable boundary register). A revisable boundary register
records the current principal problem-space of a domain, recurring interfaces,
accepted jurisdiction splits, unresolved disputes, known overreach risks, boundary-
revision triggers, rejected expansions, and the evidential basis for later changes in
disciplinary scope.

The register prevents revision frombecoming silent disciplinary expansion. If GRE
extends its scope, the extension should be documented togetherwith the problem that
motivated it, the external disciplines involved, the concepts imported or exported, the
counterevidence considered, and the claims that remain outside GRE. Such version-
ing is especially important for a young research programme whose boundaries are
still being formed.
Proposition 23.432 (Boundary-revision discipline). A disciplinary boundary is re-
sponsibly revised when the proposed change responds to recurrent interface evidence,
preserves the independent warrants that remain outside the domain, states the new ju-
risdiction with sufficient precision, and remains open to reversal or further narrowing
if subsequent cases fail to support the expansion.
Proposition 23.433 (Cross-domain jurisdiction answerability). A cross-domain claim
is jurisdictionally answerable when its object, predicate, principal problem-space, evi-
dential and normative warrants, external dependencies, participating correction au-
thorities, overreach conditions, and boundary-revision implications are explicit enough
for the affected domains to contest or revise the allocation of explanatory responsibility.

These disputes also provide comparative evidence for the next section’s assessment
of the conditions under which any future Generative Relational Theory could be gen-
eralized responsibly.
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23.19 Cross-Domain Generalization Criteria

Sections 23.15–23.18 established a two-way interface architecture: GRE can offer
portable analytical kernels, receive externally warranted corrections, preserve
domain-specific semantics, and revise disciplinary boundaries when recurrent evi-
dence justifies doing so. The present section asks what, if anything, can be inferred
at a higher level from such cross-domain comparison. Its role in Chapter 23 is to
specify the evidential discipline required before recurrent structures in GRE, GRH,
GRG, law, political theory, education, ecology, aesthetics, social theory, AI studies,
or other prospective domains are treated as candidates for a more general Genera-
tive Relational Theory (GRT). The objective is neither to construct GRT in this book
nor to deny the possibility of a future general theory. It is to distinguish domain
instantiation, recurrent structure, candidate invariance, counterexample, and justi-
fied generalization so that later work can assess general claims without converting
shared vocabulary into evidence by assumption. The method is comparative and
adversarial: candidate structures are evaluated through independent domain recon-
struction, semantic typing, historical variation, failed translation, non-transferable
assumptions, and counterexamples before any broader scope is assigned.

The principal difficulty is that the present domains are not statistically indepen-
dent observations. Several were formulated through a partially shared GR vocab-
ulary. If relation, generation, constraint, difference, subjecthood, value, power, or
historical dependence are intentionally carried into more than one domain, their re-
currence can reflect common intellectual ancestry rather than discovery of a domain-
transcending structure. Cross-domain comparison therefore requires a distinction
between recurrence that was built into the domains and recurrence that reappears
after domain-specific inquiry has been allowed to transform, reject, or reconstruct
the inherited concept.
Definition 23.434 (Cross-domain generalization problem). The cross-domain general-
ization problem is the problem of determining which structures observed across sev-
eral domain theories can responsibly be assigned a broader scope, given differences
in semantic constitution, evidence, methods, histories, normative authority, and the
possibility that apparent recurrence reflects shared theoretical ancestry.
Definition 23.435 (Shared-origin confound). A shared-origin confound arises when
recurrence across domains is partly produced by common inherited concepts, mod-
eling choices, or foundational assumptions, so that the recurrence cannot be treated
as independent evidence for the generality of the repeated structure.

This confound does not make cross-domain comparison uninformative. It changes
what the comparison can establish. A structure that survives domain-specific re-
construction, loses some inherited features, acquires new semantics, encounters
counterexamples, and nevertheless remains useful across several independently
warranted problem-spaces provides stronger evidence than a structure repeated
verbatim because each domain was instructed to use the same vocabulary.
Proposition 23.436 (Generalization-burden principle). Broader GR claims require
stronger comparative evidence: independently reconstructed cross-domain recurrence
supports more generality than single-domain or shared-origin recurrence, especially
when it survives historical variation, failed translation, and counterexamples.
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Table 23.19: Evidential ladder for cross-domain generalization toward a future GRT

Status What has been ob-
served

Additional burden
before stronger
scope is justified

Permissible inter-
pretation

Domain instanti-
ation

A structure is useful
within one principal
problem-space

Local semantic, ev-
idential, historical,
and methodological
adequacy

Domain-specific con-
struction

Designed recur-
rence

Similar vocabulary or
structure appears in
several domains through
shared inheritance

Independent recon-
struction and explicit
control for common
ancestry

Comparative prompt,
not general evidence
by itself

Discovered re-
currence

A related structure
reappears after domain-
specific reconstruction

Typed correspon-
dence, translation-
loss analysis, and
counterexample
search

Candidate cross-
domain pattern

Historically ro-
bust recurrence

The candidate survives
materially different his-
torical or institutional
settings

Scope conditions, fail-
ure cases, and mecha-
nism or structural ra-
tionale

Conditional candi-
date invariant

General-theory
candidate

The structure survives
heterogeneous domains,
histories, methods, and
adverse cases with ex-
plicit limitations

Continued testing in
new domains and
openness to revision
or rejection

Provisional GRT-
level hypothesis

Table 23.19 summarizes the evidential ladder used throughout this section.

23.19.1 Domain Instantiations

The appropriate starting point for generalization is a set of domain instantiations
rather than a presumed universal template. GRE, for example, develops relational
allocation, heterogeneous value, conversion, circulation, generative capacity, power
over interfaces, historical economic structure, and economic spacetimebecause these
objects answer economic questions. A legal domain can require validity, rights, du-
ties, jurisdiction, recognition, and personhood. An educational domain can require
learning, pedagogy, capability formation, curiosity, and epistemic participation. An
ecological domain can require biophysical processes, ecological integrity, non-human
affectedness, metabolism, and intergenerational constraint. Similar relational lan-
guage can occur in each domain while the objects and warrants remain different.

A domain instantiation should therefore be understood as a theory constructed
under a principal problem-space, not as a local example of a general theory whose
full form has already been settled. This ordering matters. If a general architecture is
specified first and domains are subsequently required to instantiate it, cross-domain
agreement can become circular. If domains are allowed to develop from their own
problems, evidence, methods, and correction authorities, later comparison can re-
veal which inherited structures survived genuine reconstruction.
Definition 23.437 (GR domain instantiation). A GR domain instantiation is a domain-



174 CHAPTER 23. NEIGHBORING GR DOMAINS

specific theoretical construction that uses only those GR resources that remain an-
alytically defensible for its principal problem-space and supplements, modifies, or
rejects them according to domain-specific objects, evidence, methods, histories, and
correction authorities.

This definition places domain autonomy inside the evidence for future generaliza-
tion. A domain that cannot reject an inherited GR concept cannot provide strong evi-
dence that the concept is genuinely general. The possibility of divergence is therefore
methodologically valuable. Domain-specific modification, non-translation, and even
rejection can help separate indispensable structure from inherited convenience.
Definition 23.438 (Domain-independence gradient). A domain-independence gradi-
ent records how far a domain’s relevant concepts and results were independently
reconstructed from its own problem-space, evidence, and methods rather than in-
herited unchanged from a shared GR vocabulary.

The gradient need not be binary. GRE and GRH can share more intellectual ances-
try than GRE and an independently developed ecological or jurisprudential frame-
work. Cross-domain evidence should therefore be weighted qualitatively by the de-
gree of independent reconstruction rather than counted as though each domainwere
an independent replication.
Proposition 23.439 (Domain-autonomy contribution). Adomain contributes stronger
comparative evidence to a future GRT when its relevant structures can be justified from
the domain’s own problem-space and remain open to rejection or substantial transfor-
mation of inherited GR vocabulary.

23.19.2 Candidate Invariants

The word invariant requires restraint in this context. In mathematics and physics,
invariance can have precise meanings relative to specified transformations. Cross-
domain theory comparison usually operates with weaker evidence. A recurring con-
ceptual or structural relation should therefore be called a candidate invariant only
when the relevant transformation or variation has been stated. The candidate might
concern persistence across domain translation, historical change, changes of repre-
sentation, methodological access, or institutional setting. Each is a different claim.

For example, the book’s sparse primitives of change, structure, constraint, and dif-
ference may appear useful across several domains. Their recurrence is suggestive,
but it does not yet establish that they are metaphysically fundamental or sufficient
for every prospective GR domain. Their current status is better understood as low-
assumption analytical starting points whose adequacy can be tested through domain
construction. Similarly, the recurrence of relational dependence, path-sensitive gen-
eration, asymmetric access, or heterogeneous manifestation can motivate compari-
son without establishing universal validity.
Definition 23.440 (Candidate cross-domain invariant). A candidate cross-domain in-
variant is a structure, relation, distinction, or constraint that remains identifiable un-
der a specified class of domain, historical, methodological, or representational vari-
ations after domain-specific semantics and translation losses have been taken into
account.
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The phrase “remains identifiable” is intentionallyweaker than “remains identical.”
Section 23.17 showed that relation, subject, value, power, institution, and generativ-
ity can recur while changing semantic constitution. A future GRT candidate may
therefore preserve a higher-order relation among typed objects even when the ob-
jects themselves are non-equivalent. Such preservationmust be demonstrated rather
than inferred from shared words.
Definition 23.441 (Invariance specification). An invariance specification states the
candidate structure, the class of variations under which persistence is claimed, the
domain-specific semantics that may change, the features required to remain stable,
the evidence used to identify persistence, and the observations that would count as
failure.
Proposition 23.442 (Specified-variation condition). A cross-domain invariance claim
is interpretable only relative to a stated class of variations and a stated persistence cri-
terion; recurrence without these specifications remains a similarity observation rather
than an invariant claim.

23.19.3 Recurrent Structures

Cross-domain comparison can still be productive before invariance is established. Re-
current structures occupy an intermediate status. They are patterns that appear in
multiple domains with enough typed correspondence to justify comparison, while
their generality remains unsettled. Examples suggested by the present book include
historically conditioned relations, constraints on feasible transformation, differen-
tial access to generative possibilities, conversion among heterogeneous forms, depen-
dence on relational position, and the role of mediation in turning one capacity into
another.

The central methodological distinction is between designed recurrence and discov-
ered recurrence. Designed recurrence arises when a concept appears across domains
because it was intentionally imported from the common framework. Discovered re-
currence arises when domain-specific inquiry reconstructs a comparable structure
for reasons that are independently warranted within each domain. Most early GR re-
search will contain mixtures of the two. The task is to document the mixture rather
than to classify every case as purely one type.
Definition 23.443 (Designed recurrence). Designed recurrence is cross-domain sim-
ilarity produced materially by deliberate reuse of a shared conceptual, formal, or
methodological resource.
Definition 23.444 (Discovered recurrence). Discovered recurrence is cross-domain
similarity that remains after participating domains independently reconstruct the
relevant object or relation from their own evidence, problems, and correction stan-
dards and are permitted to alter or reject the inherited formulation.

A discovered recurrence need not be surprising in order to be evidentially stronger.
The point concerns warrant rather than psychological novelty. If legal, ecological,
educational, and economic inquiry each require a distinction between formal status
and practical accessibility for different reasons, the recurrence can be theoretically
important even if researchers anticipated it. Conversely, repeated use of the word
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“relation” is weak evidence when each domain inherited relational vocabulary from
the same source without an independent adequacy test.
Definition 23.445 (Recurrent-structure comparison record). A recurrent-structure
comparison record documents the participating domains, local definitions, inde-
pendent grounds for reconstruction, shared-origin dependencies, typed correspon-
dences, translation losses, historical variation, non-equivalent predicates, observed
failures, and the current evidential status of the proposed recurrence.
Proposition 23.446 (Recurrence-evidence condition). Cross-domain recurrence pro-
vides stronger evidence for a broader GR structure when the recurrence survives in-
dependent reconstruction, semantic retyping, and exposure to domain-specific failure
conditions rather than arising principally from unchanged inheritance.

23.19.4 Domain-Specific Failures

Failure is especially informative for a comparative programme. A concept can work
well in GRE and fail in law because legal validity does not reduce to effective con-
trol. A participation concept can work economically and fail politically if it does not
capture representation or public authorization. A generative-value description can
illuminate economic conversion while remaining inadequate for aesthetic value or
ecological integrity. These failures do not necessarily refute the domain theory that
generated the concept. They delimit the scope of the proposed cross-domain transfer.

The relevant question is therefore not whether a concept has a failure case in some
neighboring domain. Many useful concepts should. The question is what the fail-
ure teaches about the architecture of the concept. A failure may reveal an economic
premise, a human-centered assumption, a requirement of commensurability, a hid-
den legal status, a temporal scale, a specific institutional form, or anormativewarrant
that had been treated as if it were general.
Definition 23.447 (Domain-specific generalization failure). A domain-specific gener-
alization failure occurs when a candidate cross-domain structure loses explanatory
adequacy, semantic coherence, evidential support, or normative answerability in a
receiving domain for reasons traceable to that domain’s constitutive features rather
than to a merely terminological mismatch.
Definition 23.448 (Failure-extraction record). A failure-extraction record identifies
the failed transfer, the domain in which it failed, the constitutive feature produc-
ing the failure, the assumption exposed by the failure, the portion of the candidate
structure that remains usable, and the resulting restriction or revision of the broader
claim.

This record turns negative results into constructive theoretical evidence. If a struc-
ture survives only in domains with exchangeable value forms, the resulting theory
should state that scope. If it survives only where subjects are legally recognized per-
sons, that dependency should be visible. If it fails when system boundaries are bio-
physical rather than institutionally defined, the difference can guide later abstrac-
tion.
Proposition 23.449 (Failure-information principle). A well-characterized domain-
specific failure can strengthen a future general theory by revealing the conditions
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under which a candidate structure ceases to travel and thereby narrowing, retyping, or
decomposing an overbroad generalization.

23.19.5 Non-Transferable Assumptions

Some cross-domain failures arise from assumptions that are useful within one do-
main and inappropriate outside it. GRE, for example, can legitimately use prices,
budgets, ownership, exchange, production, income, or institutionalized economic
scarcity in analyses where those categories are empirically relevant. None should be
silently carried into ecology, aesthetics, law, education, or political theory as though it
were part of GR itself. The same caution applies in the reverse direction: legal person-
hood, political citizenship, ecological integrity, educational achievement, or aesthetic
judgment are not general GR primitives merely because they matter at an interface
with economics.

Non-transferable assumptions can be substantive, methodological, formal, or
normative. A substantive assumption concerns the kind of objects present. A
methodological assumption concerns which observations and evidential procedures
are available. A formal assumption concerns mathematical structure such as metric-
ity, continuity, closure, reversibility, scale separation, or comparability. A normative
assumption concerns what counts as improvement, justice, legitimacy, value, or
acceptable intervention. Each can generate false generality when left implicit.
Definition 23.450 (Non-transferable assumption). A non-transferable assumption is
an assumption that is warranted within a source domain or modeling context but
lacks independent warrant in one or more receiving domains and therefore cannot
be included in a broader GR claim without additional argument.

A future GRT should consequently be thinner than the aggregate vocabulary of
its domains. Generalization usually requires subtraction before synthesis: remove
domain-specific assumptions, preserve the remainder only if it continues to carry
analytical content, and then test whether that remainder can be reconstructed in do-
mains that did not generate it.
Definition 23.451 (Generalization residue). A generalization residue is the portion of
a candidate cross-domain structure that remains after domain-specific assumptions,
unsupported semantic carryover, and non-transferable normative ormethodological
commitments have been removed.

The residue can become too thin to be useful. That outcome is theoretically legit-
imate. A statement such as “contexts contain differences and changes” may survive
almost every domain but explain very little. Generality and analytical fertility are
therefore separate dimensions. A future GRT needs sufficiently broad scope and suf-
ficient structure to generate discriminating questions, while avoiding the reintroduc-
tion of domain-specific assumptions merely to regain explanatory richness.
Proposition 23.452 (Generality–content discipline). A candidate GRT structure
should be evaluated separately for breadth of admissible scope and for analytical
content; removal of domain-specific assumptions can increase portability while simul-
taneously reducing explanatory discrimination.
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23.19.6 Cross-Domain Counterexamples

Counterexamples deserve a stronger role than routine limitations language. A candi-
date general structure should be tested against domains and cases selected because
they are likely to strain its assumptions. If a framework was developed mainly from
human institutions, non-human ecological relations can provide an adverse case. If
it relies heavily on stable institutional identity, rapidly changing AI-mediated config-
urations can test the assumption. If it was developed in modern market settings, his-
torical cases with different property, monetary, legal, or political arrangements can
test historical dependence. If it presumes coherent subjects, collective, distributed,
fragmented, or ambiguous agency can provide counterevidence.

Cross-domain counterexamples can take several forms. A semantic counterexam-
ple shows that a recurrent term lacks a stable enough higher-order correspondence.
A constitutive counterexample shows that the object exists through a different kind of
constitutive relation. Amechanism counterexample shows that similarmanifestations
arise throughmaterially different processes. A normative counterexample shows that
a proposed evaluative extension lacks authority. A historical counterexample shows
that the structure depends on a specific institutional period. A formal counterexample
shows that a mathematical assumption such as continuity, metricity, closure, equilib-
rium, or separable scale fails in a relevant domain.
Definition 23.453 (Cross-domain counterexample). A cross-domain counterexample
is a case from a relevant domain, history, or methodological setting that satisfies the
proposed scope of a candidate general claim but fails one or more of its required
structural, semantic, evidential, formal, or normative conditions.

The definition distinguishes a counterexample from an excluded case. A theory
can responsibly limit its scope. The stronger test arises when a case appears to fall
within the claimed scope and nevertheless violates the proposed structure. Scope
narrowing after such a case is legitimate when the new boundary has substantive
justification and is recorded as a revision rather than introduced only to protect the
theory from falsification.
Definition 23.454 (Adversarial comparison portfolio). An adversarial comparison
portfolio is a deliberately heterogeneous set of domains, histories, institutional forms,
subject configurations, scales, and methodological access conditions selected to test
the assumptions most likely to fail in a candidate cross-domain generalization.
Proposition 23.455 (Counterexample priority). For a proposed expansion in theoret-
ical scope, a well-matched counterexample can carry greater revisionary significance
than several confirmatory cases whose agreement is partly explained by shared vocab-
ulary, common institutional history, or related modeling assumptions.

23.19.7 Conditions for Generalization

The preceding distinctions permit a more disciplined account of generalization. A
future GRT claim should be supported by more than breadth of vocabulary. At min-
imum, the proposed structure should be locally adequate in several domains; recon-
structed with meaningful domain independence; semantically typed; robust to rele-
vant historical variation; explicit about non-transferable assumptions; tested against
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failed translations and adverse cases; and narrow enough that its correction condi-
tions can be stated. The evidential base should also include domains whose methods
and objects differ materially from those in which the candidate was first formulated.

Generalization should remain modular. Some structures may generalize farther
than others. The primitive distinction among change, structure, constraint, and dif-
ference could eventually receive broader support than specific claims about subjects,
value, power, institutions, fields, or spacetime. A future GRT need not therefore
emerge as one indivisible package. It may consist of layers with different evidential
maturity, domain range, and dependence on stronger assumptions.
Definition 23.456 (Cross-domain generalization dossier). A cross-domain generaliza-
tion dossier is a versioned record containing the candidate structure, participating
domain instantiations, domain-independence gradients, local semantic profiles, de-
signed and discovered recurrences, invariance specifications, historical tests, trans-
lation losses, non-transferable assumptions, generalization residues, domain-specific
failures, cross-domain counterexamples, rejected formulations, current scope condi-
tions, and explicit revision triggers.

The dossier gives a future GRT programme a cumulative memory. A claim that
survives three domains today can later be revised when a fourth domain exposes
a hidden assumption. A generalization narrowed after a historical counterexample
can retain the earlier failed version as evidence about why the boundary changed.
This form of versioning is compatible with the broader GRE commitment to research
as a revisable, historically situated practice.
Proposition 23.457 (Conditional generalization criterion). A recurrent GR structure
becomes a defensible candidate for broader generalization when its cross-domain cor-
respondence is independently warranted, its semantic and historical variations are ex-
plicit, relevant failures and counterexamples have been sought, non-transferable as-
sumptions have been removed or scoped, and the remaining claim retains enough ana-
lytical content to generate contestable consequences.
Proposition 23.458 (Modular maturity principle). Different components of a prospec-
tive GRT can justifiably remain at different levels of evidential maturity; support for one
recurrent structure does not automatically transfer to other GR concepts that have not
survived comparable cross-domain testing.

23.19.8 General-Theory Restraint

The present book does not provide the evidential base required to claim a completed
GRT. It develops GRE as the principal domain, uses preliminary GR foundations suf-
ficient for that task, and examines a limited set of neighboring interfaces. Several of
those neighboring domains are represented only through interface questions rather
than mature, independently developed domain theories. The comparative sample is
therefore theoretically informative but too dependent, too historically concentrated,
and too incomplete to warrant a universal synthesis.

General-theory restraint is consequently a methodological commitment rather
than rhetorical modesty. Premature synthesis can make later domain work less in-
formative because researchers may begin fitting evidence to the announced general
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structure. It can also obscure failed translations by redescribing them as special
cases of an increasingly flexible theory. A research programme gains more from a
candidate that can fail clearly than from a vocabulary capable of absorbing every
outcome after reinterpretation.
Definition 23.459 (Premature generalization). Premature generalization occurs
when a cross-domain claim is assigned broader theoretical scope than is supported
by independent domain reconstruction, semantic typing, historical variation, explicit
assumption control, and available counterevidence.
Definition23.460 (Provisional GRT candidate). A provisional GRT candidate is a cross-
domain structure whose current evidence justifies testing beyond its source domains
while its universality, ontological status, and final theoretical form remain explicitly
unsettled.

The distinction between a provisional candidate and a general theory preserves
room for ambitious inquiry. Researchers can formulate broad conjectures, compare
structures, construct formal representations, and search for invariants without pre-
senting the resulting architecture as settled. The appropriate next step after a promis-
ing recurrence is therefore wider and more adversarial testing, including domains
whose objects, histories, methods, and normative structures make agreement diffi-
cult rather than likely.
Proposition 23.461 (Future-GRT research discipline). A future GRT is more respon-
sibly approached as the revisable outcome of comparative domain research than as a
template imposed in advance on domains whose independent development is still in-
complete.
Proposition 23.462 (Cross-domain generalization answerability). A prospective GRT
claim is cross-domain answerable when its source domains, shared-origin dependen-
cies, comparison dimensions, invariance specifications, non-transferable assumptions,
counterexamples, historical limits, current scope, and revision conditions are explicit
enough for later domains to confirm, narrow, decompose, or reject the proposed gener-
alization.

The resulting position is intentionally open. Chapter 23 has shown that relational
interfaces can connect disciplines without erasing their differences, and the present
section shows how those differences become evidence rather than obstacles in the
search for broader structure. The immediate task for GRE remains more local: its
own explanatory scope, partial explanations, deferrals, and claims that should re-
main outside the domain must be stated before the chapter can close responsibly.

23.20 Explanatory Scope of GRE

Chapter 23 has developed disciplinary interfaces, translation rules, reciprocal cor-
rection, concept-specific semantics, boundary-dispute procedures, and criteria for
cross-domain generalization. The chapter can close only by applying those disciplines
reflexively to Generative Relational Economics (GRE) itself. The role of the present
section is therefore to state the kinds of claims for which GRE can presently bear pri-
mary explanatory responsibility, the kinds it can address only partially, the points
at which it must defer to neighboring domains, and the claims that remain outside
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its warrant. The objective is not to create an impermeable disciplinary border. It is
to make GRE’s current scope answerable: a reader should be able to identify why a
question is economic, which premises come from elsewhere, what evidence could re-
vise the boundary, andwhich unresolved limitations should become explicit research
problems rather than being hidden by broad relational vocabulary. The method is
claim-centered and provenance-preserving. Scope is assigned to particular explana-
tory predicates and warrants rather than to whole empirical objects, and boundary
revision remains possible when domain counterevidence accumulates.

This reflexive task follows directly from Sections 23.15–23.19. GRE can contribute
portable analytical kernels without universalizing them, can import externally
warranted premises without appropriating their source authority, can preserve non-
equivalent meanings across domains, can share empirical objects without claiming
exclusive jurisdiction, and can treat failed generalization as evidence. The same
discipline implies that GRE should not infer explanatory authority merely because
an object has economic consequences. A school, watershed, court, family, AI system,
artwork, political institution, or historical event can be economically consequential
while requiring educational, ecological, legal, social, technical, aesthetic, political, or
historical explanation for features that GRE does not constitute or warrant.
Definition 23.463 (GRE scope condition). A GRE scope condition is a stated condition
under which an economic claim falls within GRE’s direct explanatory domain, par-
tial explanatory reach, domain-deference architecture, or current non-claim space,
together with the evidence, assumptions, correction sources, and revision triggers
relevant to that assignment.
Definition 23.464 (GRE explanatory-scope profile). A GRE explanatory-scope profile
records for a claim its principal problem-space, economically typed objects and re-
lations, mechanism or constitutive pathway, evidential basis, external premises, nor-
mative dependencies where present, current scope status, neighboring correction au-
thorities, and conditions under which the status should be revised.

Table 23.20 summarizes the four statuses used throughout the section. They are not
ranks of intellectual importance. They describe different distributions of explanatory
responsibility.
Proposition 23.465 (Scope answerability). A GRE claim is scope-answerable when
its economic predicate, evidential warrant, external dependencies, domain remainders,
and revision conditions are explicit enough for another inquiry to confirm the claim,
narrow it, retype it, transfer part of it to a neighboring domain, or reject it without
requiring rejection of unrelated GRE claims.

Thepropositionmakes scope a property of accountable inquiry rather than adefen-
sive boundary. A theorywith noway to saywhere its authority weakens cannot learn
reliably from neighboring domains. Conversely, a theory that treats every external
dependency as evidence that economics has nothing to contribute would surrender
precisely the relational interactions that GRE is designed to study. The relevant task
is to type explanatory responsibility carefully.
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Table 23.20: Scope statuses for GRE claims at disciplinary interfaces.

Scope status GRE responsibility Typical condition Required
discipline

Direct
explanation

Bear primary
responsibility for the
economic predicate and
its warrant

Principal question
concerns
economically
constituted
relations,
allocations,
capabilities, value
processes,
institutions, or
economic power

State mechanism,
evidence, historical
scope, and
correction
conditions

Partial
explanation

Explain an economic
component of a
mixed-domain object or
process

Economic
mechanism is
material but not
sufficient to
constitute the full
object or conclusion

Mark the remainder
and identify the
additional domain
warrants required

Domain
deference

Use a premise whose
validity is warranted
principally outside GRE

Legal validity,
political legitimacy,
ecological integrity,
educational quality,
aesthetic judgment,
technical capability,
or another external
status is material to
the economic
conclusion

Preserve
provenance and
revise dependent
GRE claims when the
external premise
changes

Current
non-claim

Decline to present GRE as
warranting the predicate

The claim concerns
ultimate ontology,
domain-specific
normativity, subject
status, validity,
quality, or
universality beyond
available evidence

Keep the question
open, transfer it to
the appropriate
domain, or
formulate only a
conditional
economic
consequence

23.20.1 Primary Explanatory Domain

GRE’s primary explanatory domain is defined by its principal economic problem-
space rather than by a closed list of empirical objects. The framework is most directly
concernedwith how economic positions, resources, capabilities, access conditions, al-
locations, institutions, value forms, conversion interfaces, circulation pathways, de-
pendencies, and historically structured constraints participate in the generation or
contraction of later economic possibilities. The object can be a household, firm, plat-
form, public institution, educational setting, ecological intervention, legal arrange-
ment, or AI-mediated workflow. What makes the claim directly economic is not the
object’s label but the predicate being explained and the mechanism through which
that predicate is constituted.

This distinction is important because GRE was developed to move beyond an econ-
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omy imagined as already-given agents exchanging already-given resources. Earlier
chapters treated allocation as relational intervention, value as heterogeneous and ca-
pable of conversion, circulation, capture, return, dissipation, and regeneration, eco-
nomic subjects as historically positioned rather than metaphysically fixed, and eco-
nomic structures as capable of altering future capacities and option spaces. These
remain economic objects when their constitutive questions concern access, feasible
action, resource control, production, allocation, exchange, conversion, circulation,
participation, dependence, economic power, or the generation of economically rele-
vant capabilities.
Definition 23.466 (Economic explanatory target). An economic explanatory target
is a typed claim about an allocation, access condition, resource relation, capability,
value process, economic institution, economic dependency, conversion or circulation
interface, economically relevant participation, or historically structured economic
possibility whose constitution or change can be investigated with economic evidence
and mechanisms.

The definition intentionally avoids equating “economic” with monetary. A non-
priced care relation can contain an economic explanatory target when it structures
labor availability, material dependence, capability, access, or resource allocation. A
public archive can become economically relevant when funding, access infrastruc-
ture, property arrangements, or labor conditions shape who can use it and what
later capabilities become feasible. Conversely, a priced artwork does not become
exhausted by economic explanation merely because exchange produces a monetary
manifestation.
Definition 23.467 (Direct GRE explanation). A direct GRE explanation is an expla-
nation for which the principal explanandum is an economic explanatory target
and the decisive constitutive or generative mechanism can be warranted predom-
inantly through economically typed relations, evidence, and historically situated
institutional conditions without an unresolved neighboring-domain premise being
required to establish the target itself.

Direct explanation can still use interdisciplinary evidence. Historical records, le-
gal documents, ecological measurements, technical audits, or interviews can be indis-
pensable manifestations of an economic process. Their use does not by itself make
the explanation partial. Partiality arises when the conclusion depends on a predi-
cate whose constitution or warrant remains principally external to GRE. A histori-
cal record showing that access to credit changed after a legal reform can support an
economic explanation of changed financing conditions; a further conclusion that the
reform was legally valid or politically legitimate requires different authority.

GRE is particularly well positioned to study several classes of direct target. One is
relational allocation: who or what is enabled, constrained, connected, displaced, or
made dependent when resources and opportunities are allocated. Another is hetero-
geneous value process: how value forms are generated, translated, converted, circu-
lated, captured, returned, dissipated, or regenerated without presuming a universal
common measure. A third is generative economic capacity: how present interven-
tions change the later ability of persons, organizations, communities, or infrastruc-
tures to participate in economic processes or generate subsequent possibilities. A
fourth concerns economic power: control over access, conversion, circulation, recog-
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nition interfaces, and the feasible transformations available to other positions. A fifth
concernshistorically structured economic dynamics: path dependence,multiscale tim-
ing, institutional persistence, and the conditions under which an economic configu-
ration becomes self-sustaining or difficult to revise.
Proposition 23.468 (Principal-problem criterion). An empirical object can fall within
GRE’s direct explanatory scope for one predicate while remaining outside it for others;
direct scope is justified by the principal economic problem and its warrant, not by disci-
plinary ownership of the object as a whole.

The criterion preserves the predicate-specific jurisdiction developed in Sec-
tion 23.18. A university can be directly analyzed as an employer, allocator of
research resources, producer of credentials with economic consequences, or infras-
tructure for capability generation. The same university also contains pedagogical,
legal, political, social, aesthetic, and epistemic objects whose constitution is not set-
tled by the economic account. Direct economic explanation therefore coexists with
domain plurality rather than displacing it.
Proposition 23.469 (Economic-incidence restraint). The presence of economic conse-
quences is insufficient to establish that the full constitution, meaning, quality, validity,
legitimacy, or value of the affected object lies within GRE’s direct explanatory scope.

23.20.2 Partial Explanatory Reach

Many important GREquestions are neither purely internal normerely deferred. They
concernmixed-domain processes in which an economic mechanism explains a mate-
rial part of the outcome while other domains are required to explain what the object
is, why a status obtains, or how a conclusion should be evaluated. Partial explanation
is therefore not a defect to be hidden. It is a positive scope category that permits GRE
to contribute without representing its contribution as complete.

Consider educational capability. GRE can analyze unequal access to time, digital
infrastructure, mentoring, housing stability, income, or institutional resources that
shape whether learning opportunities can be realized. It can also study how educa-
tional capability affects later economic participation. Those analyses do not estab-
lish educational quality, pedagogical adequacy, or the meaning of learning. Simi-
larly, GRE can analyze how property rights, liability rules, or contractual classifica-
tions alter feasible economic relations while leaving questions of legal validity and
doctrinal interpretation to law. In ecology, GRE can investigate resource extraction,
externalized costs, livelihood dependence, investment incentives, and intergenera-
tional allocation while ecological science and ethics retain independent authority
over ecosystem dynamics, ecological integrity, non-human affectedness, and environ-
mental value.
Definition 23.470 (Partial GRE explanation). A partial GRE explanation identifies and
warrants an economically material mechanism, relation, or consequence within a
broader explanandum whose adequate constitution or evaluation also requires one
or more non-economic predicates that GRE does not independently establish.

Partial explanation should be distinguished from weak explanation. An economic
component can be demonstrated with high confidence while the whole phenomenon
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remains multi-domain. A careful account of financing constraints on artistic produc-
tion can be strong economic research even if it says little about aesthetic quality. Like-
wise, a robust estimate of the income effect of a health policy remains partial with re-
spect to medical efficacy, legal permissibility, distributive justice, or lived experience.
The scope label describes the breadth of the explanandum, not the reliability of the
economic subclaim.

Several forms of partiality recur. Constitutive partiality occurs when another do-
main helps determine what the object is, as when legal status constitutes owner-
ship or organizational form. Mechanistic partiality occurs when several mechanisms
jointly produce an outcome. Semantic partiality occurs when economic manifesta-
tions do not exhaust themeaning of a practice or relation. Normative partiality occurs
when GRE can describe consequences but cannot alone justify a judgment of legiti-
macy, justice, quality, or worth. Historical partiality occurs when present economic
categories depend on historical formations that require reconstruction beyond con-
temporary measurement. Observational partiality occurs when the available mani-
festations identify only some relations relevant to the economic process.
Definition 23.471 (Explanatory-completion map). An explanatory-completion map
records which parts of a mixed-domain explanandum are currently warranted by
GRE, which require neighboring-domain explanation, which interfaces connect the
parts, and which residual questions remain unresolved even after the available do-
main accounts are combined.

The map prevents an interdisciplinary project from assuming that several partial
explanations automatically sum to a complete one. Domains can leave gaps between
them. A legal classification can be known, an economic consequence estimated, and
a political process reconstructed while the mechanism connecting them remains un-
certain. Domain accounts can also conflict because they individuate the object dif-
ferently or work at different temporal scales. Partial explanation therefore requires
interface research rather than simple accumulation.
Proposition 23.472 (Partiality-preservation principle). When a GRE explanation de-
pends materially on constitutive, semantic, normative, mechanistic, or observational
content that it does not itself warrant, the explanation should preserve that partiality
explicitly rather than absorb the external content into an expanded economic vocabu-
lary.

This principle also guards against conceptual inflation. A theory becomes difficult
to challenge when every important external relation is redescribed as economic sim-
ply because it affects economic outcomes. GRE’s relational openness is better served
by preserving the additional domain than by renaming it.

23.20.3 Domain Deference

Partial explanation identifies a shared explanandum. Domain deference identifies a
different configuration: a GRE conclusion depends on a premise whose warrant lies
principally elsewhere. The economic analysis can still be rigorous and consequential,
but it should treat the imported premise as a typed dependency rather than silently
re-establishing it through economic evidence. Section 23.16 developed this architec-
ture for neighboring-domain contributions; the present subsection states its scope



186 CHAPTER 23. NEIGHBORING GR DOMAINS

implication.
Legal validity is a clear example. GRE can ask what follows economically if a con-

tract is enforceable, a person has a recognized legal status, or a property relation
is valid. It can also study how anticipated legal recognition affects behavior before
adjudication. Yet an econometric association between recognition and investment
does not itself establish doctrinal validity. Political legitimacy supplies another ex-
ample. GRE can investigate the distributional and generative consequences of a gov-
ernance arrangement without concluding from efficiency, stability, or growth that
the arrangement is legitimate. Similar distinctions apply to ecological integrity, edu-
cational quality, aesthetic judgment, social identity, technical capability, cybersecu-
rity properties, and claims concerning consciousness or moral standing in AI-related
inquiry.
Definition 23.473 (GRE deference point). A GRE deference point is a location in an
economic argument where amaterially relevant premise is constituted or warranted
principally by a neighboring domain and is therefore imported conditionally, with its
source authority and revision pathway preserved.
Definition 23.474 (External-warrant dependency). An external-warrant dependency
records the source-domain premise on which a GRE claim depends, the economic
inference that uses it, the strength and scope of the dependency, the source of au-
thoritative correction, and the downstream GRE claims that require reconsideration
if the premise changes.

Deference is not intellectual disengagement. GRE can test the economic sensitiv-
ity of alternative external premises. It can show that two plausible legal classifica-
tions produce very different patterns of access or dependence, that alternative eco-
logical thresholds change investment feasibility, or that different educational judg-
ments imply different interpretations of a capability policy. Such analysis can return
useful questions to the source domain without claiming authority to settle the source-
domain dispute.
Proposition 23.475 (Conditional-deference principle). GRE can reason rigorously
from a neighboring-domain premise without independently warranting that premise
when the premise is typed as external, its economic consequences are stated condi-
tionally, and revision of the premise propagates to the materially dependent economic
conclusions.

Difficult cases can contain several deference points with different authorities. A
climate-transition policy may depend on ecological evidence, engineering feasibility,
legal authority, political legitimacy, and economic financing conditions. The relevant
domains can disagree or update on different schedules. GRE should therefore avoid
replacing multiple external premises with a single synthetic variable whose prove-
nance becomes invisible. A dependency graph can preserve where each warrant en-
ters and which conclusions it affects.
Definition 23.476 (Multi-domain deference record). Amulti-domain deference record
is a provenance-preserving representation of multiple external premises entering
one GRE inquiry, including their source domains, compatibility or conflict, update
timing, affected economic claims, and unresolved interface questions.
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23.20.4 Claims Beyond GREWarrant

An open research programme also needs a current non-claim space. Some questions
can be economically relevant yet remain outside the kinds of warrant developed in
this book. Stating those exclusions is part of theoretical content because itmakes over-
reach identifiable and permits later evidence to justify principled expansion rather
than retrospective reinterpretation.

The first excluded class concerns ultimate ontology. GRE uses relational, genera-
tive, historical, field-theoretic, dynamical, operator, geometric, and spacetime repre-
sentations where they clarify economic questions. Their analytical success does not
prove that reality is fundamentally relational, that economic reality literally has the
mathematical structure of a chosen formal model, or that the preliminary GR vocab-
ulary exhausts possible ontology. Ontological suspension remains the default.

A second class concerns domain-specific status and normativity. Economic evi-
dence does not by itself establish legal validity, political legitimacy, moral standing,
aesthetic quality, educational quality, ecological integrity, religious truth, medical
efficacy, consciousness, or the full social meaning of an identity or practice. GRE
can analyze the economic consequences of classifications in each domain and can
sometimes expose material conditions that shape their realization. It cannot infer
the underlying status merely from those consequences.

A third class concerns unwarranted universality. The fact that a relational or gen-
erative distinction is productive across several economic cases does not establish a
universal social law, a transhistorical invariant, or a completed GRT. Section 23.19
made the generalization burden explicit. The present book provides a comparatively
rich GRE domain, not the independent cross-domain evidence required for universal
theory.

A fourth class concerns causal strength beyond design. GRE’s interest in generation
does not license strong causal attribution whenever a sequence is historically plau-
sible or a formal model contains a transformation. Observational, historical, quali-
tative, experimental, quasi-experimental, and computational evidence each support
different claims under different assumptions. A generative interpretation remains
answerable to those evidential differences.
Definition 23.477 (GRE non-claim). A GRE non-claim is a proposition or predicate
that the current framework treats as economically relevant or potentially interface-
relevant but does not present as established by GRE because the required ontology,
evidence, constitutive authority, normative warrant, or cross-domain generalization
exceeds the framework’s present basis.
Proposition 23.478 (Non-claim discipline). A question’s importance to economic life
does not by itself authorize GRE to answer it; where the required warrant lies outside
GRE, the framework should state a conditional consequence, defer the constitutive judg-
ment, or retain the question as an explicit non-claim.

Non-claims are revisable. A future GRE programme may develop stronger evi-
dence, newmethods, or a more mature interface with another domain. The relevant
claim can thenmove from non-claim to deference, from deference to partial explana-
tion, or in some cases into direct scope. The present exclusion is therefore epistemic
and disciplinary rather than an assertion that the question could never be studied
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economically.
Proposition 23.479 (No-authority-from-incidence). Economic incidence, economic
measurability, or economic policy relevance does not by itself confer authority to
determine the non-economic status from which the measured consequence arises.

23.20.5 Domain Counterevidence

Scope conditions become meaningful only when evidence can move a claim among
them. Counterevidence can arise inside economics, but Chapter 23 has shown why
neighboring domains also matter. A legal reconstruction can show that an assumed
property relation did not exist in the relevant form. Historical evidence can show that
a present category was unavailable to the actors being modeled. Ecological evidence
can show that an economically represented resource flow omitted a binding biophys-
ical constraint. Social research can show that an assumed independent choice was
constituted through a relation the economic model treated as background. Technical
evidence can show that an AI capability presumed in an economic scenario was not
actually available. Each can change the economic explanation without requiring the
external domain to become economics.
Definition 23.480 (Domain counterevidence toGRE). Domain counterevidence toGRE
is evidence or warranted reconstruction from a relevant neighboring domain that
materially undermines an economic classification, premise, mechanism, boundary,
interpretation, generalization, or normative dependency used in a GRE claim.

Counterevidence should be typed by what it challenges. Classification counterev-
idence shows that an object or relation was misidentified. Constitutive counterevi-
dence shows that the economic object depends on a different rule or relation than
assumed. Mechanism counterevidence challenges the pathway linking economic con-
ditions to outcomes. Historical counterevidence changes the relevant sequence, cat-
egory, or path dependence. Translation counterevidence shows that a cross-domain
mapping failed to preserve the structure required by the economic inference. Formal
counterevidence shows that a mathematical assumption does not hold for the repre-
sented process. Normative counterevidence matters when GRE has explicitly relied
on an external normative premise and the source domain revises that premise.
Definition 23.481 (GRE counterevidence record). AGRE counterevidence record iden-
tifies the challenged claim, source and type of counterevidence, affected assump-
tions, dependent conclusions, plausible alternative explanations, current response,
and whether the appropriate revision is local correction, scope narrowing, retyping,
decomposition, or abandonment.

The record prevents two symmetrical errors. One is defensive insulation, in which
external counterevidence is dismissed because it did not originate inside economics.
The other is indiscriminate collapse, in which criticism of one imported premise is
treated as refutation of GRE as a whole. The claim-centered architecture permits
targeted revision.
Proposition 23.482 (Targeted revision principle). Domain counterevidence should re-
vise the GRE claims thatmaterially depend on the challenged premise ormapping, while
broader framework revision is warranted only when the failure propagates tomore cen-



23.20. EXPLANATORY SCOPE OF GRE 189

tral distinctions or recurs across sufficiently independent cases.
This principle is compatible with strong criticism. If repeated counterevidence

shows that a central GRE distinction cannot be operationalized, that value-conversion
analysis consistently adds no explanatory discrimination, or that relational typing
repeatedly obscures rather than clarifies causal structure, the required revision can
become framework-level. Chapter 24 will make those stronger failure conditions ex-
plicit. The present section establishes the interface route by which such evidence can
enter.

23.20.6 Scope-Boundary Revision

A revisable boundary can change in several directions. GRE can expand when recur-
rent research shows that a previously deferred predicate has developed a defensi-
ble economic formulation with distinct evidence and mechanisms. It can contract
when purportedly economic claims prove dependent on external warrants that the
framework cannot reconstruct. It can retype an object when the relevant economic
predicate was misidentified. It can decompose a broad claim into a direct economic
component and one or more external components. It can create a more explicit inter-
face when neither absorption nor separation represents the problem adequately. In
some cases it should abandon a claim that lacks evidential or conceptual support.
Definition 23.483 (GRE scope-boundary revision). A GRE scope-boundary revision is
a documented change in the framework’s assignment of explanatory responsibility
caused by new evidence, repeated interface dependence, failed translation, concep-
tual retyping, methodological development, historical change, or domain counterev-
idence.

Boundary revision should not be opportunistic. A theory that expands whenever
a neighboring domain produces a useful result and contracts whenever counterevi-
dence appearswould be difficult to test. Expansion and contraction therefore require
explicit reasons, affected claims, and retained records of previous scope.
Definition 23.484 (GRE scope ledger). A GRE scope ledger is a versioned record of
direct-scope claims, partial-scope claims, deference points, non-claims, boundary dis-
putes, counterevidence, rejected classifications, and subsequent expansions, contrac-
tions, retypings, decompositions, or abandoned claims.

The ledger can serve both theoretical and practical purposes. Theoretically, it per-
mits future researchers to see whether GRE’s domain has changed because evidence
improved or because terminology becamemore elastic. Practically, it helps interdisci-
plinary teams identify which conclusions can be revised locally when one domain up-
dates. It also preserves the history of failed formulations, which Section 23.19 treated
as valuable evidence for future generalization.
Proposition 23.485 (Symmetric boundary burden). Expansion and contraction of
GRE’s domain should both be justified by explicit evidence and conceptual reasons; nei-
ther disciplinary ambition nor disciplinary modesty is sufficient by itself to determine
the boundary.
Proposition 23.486 (Boundary-revision locality). A justified revision should be as lo-
cal as the evidence permits: retype or revise the affected claim first, enlarge the bound-
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ary revision only when the failure or new capability is shown to propagate across a
wider part of the framework.

The locality principle helps preserve cumulative knowledge. GRE need not choose
between doctrinal rigidity and repeated reinvention. It can retain distinctions that
continue to work while changing those that fail. This form of theoretical memory
is especially important for a research programme intended to develop across long
historical horizons and changing institutional conditions.

23.20.7 Interface Research Questions

The scope architecture leaves several open questions that cannot be settled by defini-
tion. One concerns the threshold of economic typing. Economic incidence is too broad,
yet a narrow focus on prices, markets, or money would exclude many relations cen-
tral to the book. Future research needs more discriminating criteria for when access,
capability, recognition, dependency, or institutional constraint becomes an economic
explanatory target rather thanmerely a background condition with economic effects.

A second question concerns composition of partial explanations. Even when
several disciplines offer well-warranted accounts, there is no guarantee that their
explananda, temporal scales, causal units, or normative objects align. Research is
needed on how partial accounts can be composed without forcing equivalence, and
how unresolved gaps should be represented when no common decomposition is
available.

A third question concerns conflicting correction authorities. Law, ecology, political
theory, education, social theory, technical disciplines, and affected communities can
return corrections that are each authoritative within different predicates yet jointly
difficult to satisfy. GRE requires procedures for recording such conflicts without col-
lapsing them into one metric or allowing economic optimization to decide which ex-
ternal authority prevails.

A fourth question concerns endogenous boundary change. New institutions and
technologies can alter the disciplinary object itself. AI-mediated contracting, pro-
grammable assets, ecological accounting, platform governance, new forms of col-
lective organization, and changing legal personhood can create economic relations
whose boundaries were not available to earlier theory. Scope conditions therefore
need historical updating rather than being treated as a timeless taxonomy.

A fifth question concerns empirical diagnostics of interface failure. Chapter 23 has
developed conceptual distinctions among translation loss, domain remainder, defer-
ence, overreach, and counterevidence. Future work needs empirical designs capable
of identifying when a failed prediction or policy outcome arose from an economic
mechanism, an imported premise, a cross-domain translation, or an omitted domain
altogether.

A sixth question concerns the relation between domain scope and future GRT. Sec-
tion 23.19 argued that cross-domain generality becomes more credible when domain
theories retain enough independence to reject inherited concepts. GRE therefore
faces a productive tension: its own scope must be explicit enough to make compar-
ison possible while remaining revisable enough that future cross-domain evidence
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can transform the concepts being compared.
Definition 23.487 (GRE interface research agenda). A GRE interface research agenda
is a versioned set of unresolved questions concerning economic typing, partial-
explanation composition, conflicting domain authority, historical boundary change,
interface diagnostics, and cross-domain comparison whose answers can alter GRE’s
scope rather than merely add applications within a fixed framework.

The agenda distinguishes open problems from empty placeholders. Each question
should eventually be connected to cases, evidence, methods, and possible outcomes
that can revise the framework. An open research programme remains open because
its concepts and boundaries are answerable to future inquiry, not because every re-
sult can be accommodated without consequence.

23.20.8 Limits Agenda for Chapter 24

Chapter 23 has treated primarily interface limits: boundaries of jurisdiction, trans-
lation failures, non-equivalent semantics, external-warrant dependencies, domain
counterevidence, and restraints on generalization. These mark where GRE’s author-
ity ends because another domain has distinct objects, evidence, methods, or norma-
tive authority. They do not exhaust limitations internal to economic claims.

Chapter 24 takes that complementary object. It examines ontological restraint,
epistemic and representational limits, relational and historical reconstruction, for-
malization, closure, heterogeneous value, power, justice, applied praxis, empirical
identification, and normative underdetermination. It also asks which persistent fail-
ures would count against GRE or require major revision. The transition is from ex-
plicit scope to internal fallibility.
Definition 23.488 (Scope–limit handoff). The scope–limit handoff is the transition
from identifying where GRE bears, shares, defers, or declines explanatory responsi-
bility to examining limitations within the claims GRE undertakes.

A domain boundary is not itself a weakness: economics need not determine legal
validity or aesthetic quality. Conversely, a direct-scope claim can still fail through
poor evidence, misspecified relations, historical error, formal overreach, unobserved
mechanisms, normative underdetermination, or superior rival explanations.
Proposition 23.489 (Scope-before-limit principle). Evaluation of GRE’s limitations
should distinguish claims it undertakes from claims it addresses partially, imports con-
ditionally, or declines; failure inside GRE’s own responsibilities can then be separated
from justified disciplinary restraint.
Proposition 23.490 (Chapter 23 closure principle). GRE remains an open research pro-
gramme only if its interfaces both extend and constrain inquiry: neighboring domains
can return corrections, and GRE can state where its explanations are direct, partial,
deferred, unsupported, or boundary-revising.

Chapter 23 therefore closes with bounded openness: GRE retains a recognizable
economic problem-space while remaining corrigible through neighboring domains.
Chapter 24 turns to limitations within the claims GRE itself undertakes.
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