
Chapter 14

Generative Value

Value Architecture and Chapter Scope

Chapter 14 develops generative value as the third substantive layer of Part V. Chap-
ter 12 established a relational architecture for economic systems, and Chapter 13 ex-
amined allocation as a relational intervention within that architecture. The present
chapter asks how economic significance is generated, manifested, transmitted, con-
verted, recirculated, accumulated, diminished, measured, historically revised, and
returned through those processes. Its role is therefore broader than proposing an
alternative theory of price or exchange value. Possession, exchange, and monetary
representation remain important economic interfaces, while GRE adds analytical res-
olution when capabilities, relations, knowledge, institutions, participation, future op-
tions, ecological conditions, historical dependence, or heterogeneous forms of value
materially affect the inquiry.

The chapter has four principal objectives. First, it develops a plural and ontologi-
cally restrained vocabulary of value. Material, financial, capability, relational, epis-
temic, institutional, participatory, option, future, and ecological value are treated as
overlapping analytical forms rather than mutually exclusive substances. Their rele-
vance depends on the subject or collective involved, the evaluative standpoint, the
historical horizon, and the relations and institutions through which value becomes
practically realizable. The chapter therefore distinguishes value-bearing conditions
from their manifestations, symbols, prices, indicators, and other representations. A
useful representation can be precise and operational without exhausting the value
that it represents.

Second, the chapter reconstructs value through differentiated processes. Genera-
tion concerns the emergence or expansion of value-bearing conditions; transmission
and transfer concern passage across positions and channels; propagation concerns
widening reach; conversion concerns transformation across value forms or practical
registers; recirculation concerns re-entry into later generative processes; accumula-
tion concerns historically cumulative increase; concentration concerns distribution
of control, access, or realization; dissipation concerns loss of usable organization or
availability; extraction concerns asymmetric appropriation tied to source-side loss;
and generative return concerns value-bearing effects that re-enter later processes as
conditions of further generation, maintenance, coordination, adaptation, or transfor-
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mation. These distinctions prevent the language of “value creation” from compress-
ing several different mechanisms into one undifferentiated claim.

Third, the chapter preserves adverse, plural, and contested value phenomena
within the same analytical architecture. Economic processes can generate harm,
capacity loss, relational erosion, institutional damage, option foreclosure, ecological
depletion, or long-horizon burdens. Multiple value orders can coexist without being
fully commensurable, and conflict among them need not be resolved through uni-
versal monetization or aggregation. GRE therefore distinguishes comparison from
commensuration and translation from equivalence. Decisions can use thresholds,
partial rankings, lexicographic priorities, deliberation, safeguards, or other plural
architectures while preserving unresolved evaluative remainder. Negative value
and harm remain historically and standpoint dependent rather than being treated
as simple negative entries on a universal value scale.

Fourth, the chapter develops a cautious account of valuation, measurement, his-
tory, and future return. Indicators, proxies, prices, accounting treatments, capability
measures, relational measures, epistemic measures, and option-space measures are
measurement representationswhose adequacy depends on purpose and provenance.
Measurement systems can become performative when they organize funding, eligi-
bility, reputation, or institutional action. Historical change can transform scarcity,
productive conditions, institutions, subject positions, value forms, valuation regimes,
and epistemic standing. Later evidence can re-epistemize earlier value judgments
without pretending that earlier actors possessed knowledge available only in retro-
spect. Generative return then asks what generated conditions become usable again
in later processes, throughwhich pathways, forwhich positions, acrosswhat horizon,
and with what uncertainty.

The analytical stance throughout is process-sensitive and scope disciplined. A nar-
row market question can often be answered adequately through price, quantity, or
accounting measures. A capability problem can require attention to conversion con-
ditions and effective opportunity. A relational or institutional problem can require
reconstruction of trust, authority, legitimacy, maintenance, or access. A long-horizon
ecological or intergenerational question can require several value forms and histori-
cal scales at once. GRE therefore does not require maximal value plurality for every
problem. It asks researchers to increase analytical resolution when omitted value
forms, pathways, positions, or historical effects would materially change the claim
being made.

Ontological suspension remains equally important. The chapter does not claim
that value is ultimately a substance, vector, field, relation, flow, trajectory, or op-
erator. Each representation has a domain of adequacy. Typed spaces are used to
preserve heterogeneity across value forms; transmission and conversion operators
represent structured transformations when such formalization clarifies the inquiry;
tables and taxonomies organize distinctions without fixing an exhaustive ontology.
Generativity itself is descriptive before it is normative. A process can generate capa-
bility, dependency, exclusion, ecological depletion, surveillance, institutional rigidity,
or new options. A claim that something is generative therefore requires a separate
evaluative argument before it can be treated as desirable.

The internal organization follows the movement from value concept to value
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process and then to historical-spatiotemporal integration. Section 14.1 establishes
the problem of value in GRE, and Section 14.2 differentiates major value forms.
Section 14.3 develops relational emergence, manifestation, symbolization, and onto-
logical restraint. Section 14.4 analyzes pathways of value generation. Section 14.5
distinguishes transmission, transfer, and propagation, while Section 14.6 develops
value conversion across heterogeneous forms. Section 14.7 treats recirculation,
and Section 14.8 distinguishes accumulation from concentration. Section 14.9 ana-
lyzes dissipation, leakage, extraction, dependency, and depletion, followed by Sec-
tion 14.10’s treatment of negative value and harm. Section 14.11 develops plurality
and incommensurability, and Section 14.12 addresses valuation and measurement.
Section 14.13 develops generative return, Section 14.14 historicizes transformation
of value and its epistemic reconstruction, and Section 14.15 closes the chapter by
locating these value processes within a bounded interface to generative spacetime.

The chapter’s closing movement is deliberate. Once value is represented through
trajectories of generation, conversion, propagation, recirculation, accumulation, de-
lay, and historical transformation, static state descriptions can become insufficient
for some problems. The next chapter therefore develops the spatiotemporal gram-
mar required to represent events, processes, trajectories, heterogeneous presents, re-
lational distance, reachability, sequence, path dependence, delayed generation, spa-
tial propagation, structural transformation, and multiscale historical organization.
Chapter 14 supplies the value-process architecture; Chapter 15 asks how those pro-
cesses are situated in generative spacetime.

14.1 The Problem of Value in GRE

Chapter 13 established that allocation can alter capacities, relations, institutions, de-
pendencies, option spaces, and later conditions of generation. The role of this opening
section is to specify the corresponding problem of value before Chapter 14 differenti-
ates particular value forms and processes. Its objective is to clarify what GRE needs
from a theory of value, which familiar value interfaces remain useful, and which
additional distinctions become necessary once value is examined relationally, gen-
eratively, historically, and under conditions of plurality. The method is conceptual
and reconstructive. It draws selectively on economic, philosophical, and sociological
value traditions while preserving ontological suspension and avoiding a premature
synthesis among theories whose objects and normative commitments differ.

The term value enters economic analysis through several partially overlapping
questions. An analyst can ask what an asset is worth in exchange, which goods or
states persons prefer, what contributes to welfare, which capacities or freedomsmat-
ter, how an institution recognizes or prices an object, why a community protects a
relation or practice, or how a resource participates in the generation of later possibil-
ities. These questions can sometimes be represented through a common monetary
measure, while in other cases the translation itself becomes part of the object of in-
quiry. A GRE account therefore requires enough breadth to follow heterogeneous
value processes without treating every economically relevant form of value as one
latent substance awaiting measurement.
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This breadth does not displace possession, exchange, price, preference, utility, or
accounting. Each can be an adequate representation for a suitably bounded ques-
tion. The difficulty arises when a representation that is adequate for one interface
is extended to effects that operate through another. A market price can record an
exchange relation while leaving unrepresented an institutional capacity created dur-
ing production. Ownership can identify a legally protected control position while
leaving collective maintenance relations outside the asset boundary. A project can
generate knowledge that is weakly appropriable by the funder yet highly consequen-
tial for later research. An ecological condition can support productive activity over
long horizonswhile appearing only indirectly in transaction records. GRE treats such
cases as reasons for analytic differentiation rather than as evidence that conventional
economic representations are intrinsically mistaken.

The present chapter therefore begins with a restrained proposition: value analysis
should preserve the distinctions that matter to the research question. Where posses-
sion and exchange capture the relevant incidence, additional relational machinery
adds little. Where value depends materially on conversion conditions, relations, in-
stitutions, histories, future options, or generative processes, those conditions become
part of the value analysis. This principle parallels the scope discipline developed for
allocation in Chapter 13.

The framework also separates generation from valuation. A process can generate
new outputs, relations, dependencies, harms, or opportunities without thereby estab-
lishing their desirability. Conversely, something can be treated as valuable because
it preserves an existing capacity, relation, ecological condition, or option rather than
because it produces a novel output. Generativity is therefore descriptive before it be-
comes evaluative. The normative standing of a generated effect depends on a value
claim, its standpoint, its affected subjects, its horizon, and the competing values or
burdens relevant to the case.

Definition 14.1 provides a deliberately modest analytical starting point. It defines
a value attribution rather than the ultimate nature of value.
Definition 14.1 (Situated value attribution). Within GRE, a situated value attribution
is an analytically identified recognition that an object, condition, capability, relation,
institution, process, or possible trajectory carries positive, negative, or mixed eco-
nomic significance relative to one or more subjects, collectives, evaluative frame-
works, and historical horizons.

The definition is indexed because value claims can diverge across positions. A re-
lation that provides security to one participant can impose dependence on another.
A technical standard can create interoperability for established firms while raising
entry costs for smaller organizations. A wetland can be valued as developable land,
flood protection, habitat, cultural landscape, or a condition of ecological continuity.
These valuations can interact without becoming identical. Sociological research on
valuation emphasizes that evaluation is organized through practices of categoriza-
tion, legitimation, comparison, and institutional judgment rather than arising only
as an isolated private preference (Lamont 2012). Work on commensuration similarly
shows that creating a common metric is itself a consequential social operation, espe-
cially when heterogeneous entities are rendered comparable (Espeland and Stevens
1998). GRE uses these insights to keep valuation procedures visible when they mate-
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Table 14.1: Analytical dimensions of the value problem in GRE

Dimension Primary analytical object Characteristic question Scope restraint

Possession Holding, control, use,
exclusion, and claim
positions

What valued object or capacity is
controlled, by whom, and
through which rights?

Legal or practical possession
need not exhaust value
incidence

Exchange Transfer, price, willingness
to trade, and exchange
ratio

Which value becomes expressed
through exchange and under
which market or institutional
conditions?

Exchange representation need
not capture nontraded or weakly
tradable value

Relation Position-dependent and
relation-mediated
significance

How does value depend on
relations among subjects,
institutions, objects, and
environments?

Relational dependence does not
imply that value is reducible to
interpersonal relations

Generation Production of later
capacities, relations,
options, and conditions

Which processes create,
preserve, or regenerate
economically significant
possibilities?

Generation does not establish
normative desirability by itself

History Path, sequence, inherited
conditions, and changing
context

How do scarcity, institutions,
technology, subject positions,
and prior events alter value?

Historical dependence does not
imply unrestricted relativism

Plurality Heterogeneous value forms
and evaluative orders

Which values coexist, conflict,
translate, or resist common
measurement?

Plurality does not preclude local
comparison or justified
aggregation

Ontological
restraint

Status of value concepts
and representations

What does the analysis need to
assume about value in order to
answer the local question?

Useful models do not by
themselves establish the
ultimate ontology of value

rially shape the economic process.
Table 14.1 summarizes the seven dimensions developed in this section. They

should be read as analytical coordinates rather than as a hierarchy or complete
ontology of value.

14.1.1 Value and Possession

Possession is one of the most important interfaces through which economic value
becomes institutionally visible. Ownership, custody, use rights, claims, entitlements,
and control over productive assets can determine who may use a resource, exclude
others, transfer it, pledge it, derive income from it, or decide its future disposition.
For many questions, possession is therefore an appropriate analytical starting point.
Asset accounts, household wealth measures, property registries, inventories, and or-
ganizational balance sheets all rely on boundaries that connect valued objects to iden-
tifiable holders or claimants.

GRE retains these representations while separating possession from the full inci-
dence of value. The first reason is that the value realized through possession depends
on conversion conditions. Two subjects can formally possess equivalent resources
while facing different capacities to use them, maintain them, combine them with
complementary resources, or convert them into recognized opportunities. The ca-
pability tradition provides a prominent precedent for distinguishing resources from
what persons are substantively able to do with them (Sen 1999). Chapter 13 used the
same discipline for allocation. Chapter 14 generalizes the implication for value: a
possessed object can have different practical significance across relational and insti-
tutional positions.

A second reason is that some economically consequential value is distributed
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across arrangements whose boundaries do not coincide with ownership. Shared
infrastructure illustrates the point. A transport network can be publicly owned,
privately operated, financed through several institutions, maintained by specialized
contractors, and used by actors who own none of the physical system. Its value for
a particular user can depend on network coverage, schedule reliability, interoper-
ability, accessibility, and connection to other activities. Possession remains relevant,
especially for control and accountability, while the realized value is partly relational
and infrastructural.

Knowledge provides another case. A laboratory can own equipment and hold for-
mal rights in a dataset while the practical value of the research environment also
depends on tacit expertise, mentorship, collaboration, reputation, standards, and ac-
cess to external scientific communities. These elements can be unequally distributed
even where formal ownership is clear. The same distinction applies to organizations.
A firm may own machinery, patents, or databases while depending on employees,
suppliers, technical standards, legal institutions, public infrastructure, and accumu-
lated knowledge that cannot be represented adequately as assets held exclusively by
the firm.

Possession can also be relationally constituted through law and institution. What
counts as an ownable object, which incidents of ownership are recognized, and how
claims are enforced vary historically. This observation does not erase the practical
force of property rights. It indicates that possession is an institutionally stabilized
relation among actors, objects, and authorities rather than a context-free physical
fact. The corresponding GRE question concerns how possession structures access,
control, exclusion, responsibility, and later generative possibility.

Possession is therefore best treated as one value interface among several. It is es-
pecially informative when control, security of claim, alienability, collateralization,
or exclusion are central to the research question. Its limits become analytically im-
portant when the relevant value arises through shared use, collective maintenance,
distributed knowledge, relational complementarity, ecological dependence, public in-
frastructure, or future option generation. In those cases, possession analysis remains
part of the account while broader incidence must be reconstructed separately.

14.1.2 Value and Exchange

Exchange provides a second major interface through which value becomes econom-
ically legible. Prices, exchange ratios, bids, contracts, and observed trades can con-
dense dispersed judgments and constraints into comparable quantities. Classical and
neoclassical political economy developed different accounts of value, production, dis-
tribution, demand, and exchange, while later economic analysis made market valu-
ation and marginal adjustment central to many domains (Ricardo 1817; Marx 1867;
Marshall 1890). GRE does not require a single reconciliation of these traditions in
order to make a narrower methodological point: exchange reveals an important di-
mension of value, and the conditions of exchange shape what that dimension means.

An observed price records a realized exchange under particular institutional, in-
formational, bargaining, temporal, and distributional conditions. It can be highly
informative about opportunity cost, scarcity, willingness to pay, expectations, or mar-
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ket structure, depending on the model and evidence. The same price does not auto-
matically report every value relevant to the participating subjects or affected third
parties. A transaction can occur under urgency, unequal bargaining power, liquidity
constraints, incomplete information, regulated terms, strategic behavior, or external
effects. Exchange value is therefore a situated economic representation whose inter-
pretation depends on the process that generated it.

Some values also enter economic life without passing through ordinary exchange.
Household care, open knowledge, public infrastructure, ecological services, volun-
teer activity, institutional trust, and many forms of social coordination can have sub-
stantial economic consequence evenwhen no directmarket transaction assigns them
a price. Their absence from exchange records does not by itself establish either high
or low value. It means that exchange data answer a narrower question than the
broader value inquiry.

The inverse problem alsomatters: monetization canmake previously weakly com-
mensurable objects comparable for a specific decision. Commensuration may im-
prove transparency, enable budgeting, or support trade-offs, while simultaneously
changing how the object is perceived and governed. Espeland and Stevens analyze
commensuration as a social process with cognitive and political consequences (Es-
peland and Stevens 1998). Fourcade’s study of environmental valuation similarly
shows thatmonetary valuation involves institutionally organized techniques and can
feed back into social understandings of the valued object (Fourcade 2011). For GRE,
the implication is that valuation interfaces can participate in the relationalworld they
measure.

Exchange can also convert among value forms. A credential can increase access
to employment; reputation can support financing; data can be exchanged for service
access; ecological degradation can be translated into compensation; a patent can con-
vert knowledge into an exclusion right and a revenue stream. These conversions
can be partial and contested. The price realized at one interface does not necessar-
ily preserve the full value attributed at another interface, and the conversion may
redistribute control over the generative conditions from which the value emerged.

The appropriate conclusion is analytic rather than anti-market. Exchange is often
indispensable to value analysis. GRE asks when exchange is the focal value relation,
which institutions and asymmetries condition it, what remains outside the exchange
boundary, and whether the exchange changes later capacities, relations, or option
spaces. This permits prices and markets to remain powerful analytical tools without
requiring them to serve as universal translations of every value form developed later
in this chapter.

14.1.3 Value and Relation

A relational account begins from the observation that economic significance often
depends on position within a configuration rather than on an isolated object alone.
The same resource can carry different value when complementary relations, insti-
tutional recognition, social meanings, technical interfaces, or ecological conditions
differ. A license has value where it is legally recognized; a language skill has greater
practical significance where interaction partners and institutions use that language;
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a technical standard becomes consequential through compatible adoption; trust can
reduce coordination costs only within relations in which expectations and vulnera-
bility matter. The object and its relations jointly shape realized significance.

GRE uses relational value in a broad analytical sense that should be distinguished
from narrower established uses of the term. Environmental scholarship, for exam-
ple, has developed a specific category of relational values concerning relationships,
responsibilities, and forms of living well in relation to nature (Chan et al. 2016). That
literature provides an important substantive example, but GRE does not treat ev-
ery relation-dependent value as equivalent to that category. The present framework
needs amore general vocabulary capable of describing value that dependsmaterially
on relational position across economic, institutional, epistemic, technical, ecological,
and social settings.

Relation dependence can enter value analysis in at least four ways. First, relations
can be conditions of realization. A resource becomes usable only through access to
complementary actors, infrastructure, rights, or knowledge. Second, relations can
be objects of valuation. Trust, care, collaboration, autonomy, recognition, reciprocity,
and institutional legitimacy can themselves be treated as valuable or harmful. Third,
relations can be channels of propagation. Value generated at one position can reach
others through supply chains, networks, public institutions, households, or ecologi-
cal systems. Fourth, relations can structure control over conversion. A subject may
possess a resource while another actor controls the interface through which that re-
source becomes income, mobility, recognition, or participation.

This relationalization should not be mistaken for a claim that value exists only
between persons. Relations can connect persons, organizations, institutions, tech-
nologies, resources, places, ecological systems, legal statuses, symbols, and forms of
knowledge. Nor does relational dependence eliminate properties of the objects in-
volved. A medicine’s biochemical properties, a bridge’s structural integrity, or a com-
puter’s processing capacity matter materially. GRE’s point is that the economically
realized significance of such properties can depend on how they enter wider config-
urations.

Relational analysis also helps explain distributed value incidence. A new rail sta-
tion can raise accessibility for nearby residents, alter land values, shift commercial
activity, change commuting patterns, and impose construction or displacement bur-
dens on others. Asking only who owns the station or who purchases a ticket would
miss part of the relevant value landscape. The same principle applies at smaller
scales. Training one employee can improve individual capability while also chang-
ing team coordination, mentoring capacity, bargaining position, or organizational
dependence.

The concept of relation therefore performs a bounded role. It identifies depen-
dencies, pathways, positions, and jointly constituted conditions that materially affect
value. It does not imply that every possible relation must be included. The research
question should determinewhich relations enter the analytical boundary. This keeps
relational value analysis compatible with tractable empirical work and avoids turn-
ing relationality into an unlimited demand to model the entire social world.
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14.1.4 Value and Generation

Generation shifts attention from the current location of value toward the processes
throughwhich later value-bearing conditions arise. Chapter 13 introduced thismove-
ment through allocation-mediated value trajectories. A grant can become training,
data, infrastructure, organizational credibility, or further research capacity; a trans-
port investment can alter accessibility and later land-use possibilities; a cooperative
reserve can stabilize production and preserve future bargaining capacity. In each
case the value question concerns more than the transferred resource. It concerns
what the surrounding process is able to create, preserve, regenerate, or foreclose.

GRE’s use of generative value is explicitly indebted to the generative-justice tradi-
tion. Eglash develops generative justice around value generation, participation by
value generators, and circulation that returns value toward the people, communities,
and conditions that produce it (Eglash 2016). Later work further emphasizes unalien-
ated circular value flows and the restoration of generative conditions across human
and non-human communities (Eglash et al. 2024). GRE draws on this lineage while
broadening the analytical questions around heterogeneous value forms, conversion
interfaces, propagation, dissipation, capture, multiscale incidence, and historical tra-
jectories.

The generative perspective introduces several distinctions. Produced output and
generative capacity are related but different. A process can yield a large current out-
put while degrading the ecological, technical, relational, or institutional conditions
needed for future production. Conversely, an investment can have modest imme-
diate output while building skills, standards, trust, or infrastructure that supports
later activity. Novelty and generation also differ. Maintaining a public health system,
archive, irrigation network, or ecological condition can preserve the capacity for fu-
ture action without producing an obviously novel object. Maintenance and regener-
ation therefore belong within the generative analysis when they materially sustain
future valued possibilities.

Generation can also be recursively structured. Knowledge produced in one project
can become an input into another; institutional credibility can attract new partners;
infrastructure can support unforeseen downstream uses; learning can improve later
learning. These processes motivate the later chapters’ attention to recirculation, ac-
cumulation, and generative return. They also create risks of recursive disadvantage.
Dependency, ecological depletion, exclusion, and capability loss can reproduce con-
ditions that constrain subsequent generation. The analytical symmetry matters: gen-
erative processes can expand or contract later possibilities.

For this reason, GRE preserves the distinction between generativity and genera-
tive value. Generativity describes a capacity or process that materially affects what
can be generated later. Generative value introduces an evaluative claim concerning
which of those generated capacities, relations, or possibilities count as valuable un-
der a specified standpoint. A highly productive surveillance system, for example, can
generate information and institutional capacity while also generating harms, asym-
metries, and constraints. Its generativity does not settle its value.

The generative perspective therefore changes the temporal unit of value analysis.
Immediate outcomes remain important, but somevalue becomes visible only through
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later trajectories, conversion opportunities, or sustained capacities. This does not au-
thorize unlimited speculation about remote futures. Claims about generative value
should identify the mechanism, horizon, affected subjects, and uncertainty that con-
nect present conditions to later possibilities. Generativity earns analytical weight
through a traceable process rather than through rhetorical appeal to the future.

14.1.5 Value and History

Value is historically situated because the conditions under which objects, relations,
and capabilities become economically significant change. Scarcity changes; produc-
tive forces change; institutions change; technologies create new complements and de-
pendencies; legal categories alter recognized claims; socialmeanings shift; infrastruc-
tures expand or decay; and the positions from which subjects can convert resources
into opportunities are transformed. Historical variation therefore affects both what
can be valued and how valuation becomes practically operative.

The historical point is stronger than the observation that prices fluctuate. A tech-
nological change can alter the value of previously specialized skills. A regulatory
change can turn an informal practice into a licensed activity or make a formerly trad-
able asset nontransferable. A scientific discovery can create value in data collected
for another purpose. A new transportation link can change the economic significance
of location. A political or institutional transition can alter whose knowledge is recog-
nized, which claims are enforceable, and which relations are considered legitimate.
These are transformations of the conditions of valuation, not merely changes in a
scalar amount attached to an otherwise fixed object.

Economic history and institutional analysis provide many precedents for treating
economic categories as historically constituted. Polanyi’s account of market society
emphasizes historical reorganization in the relation between economy and society
(Polanyi 1944). Marx’s analysis of capital likewise situates value processes within his-
torically specific relations of production, labor, and accumulation (Marx 1867). GRE
does not collapse these traditions into one historical theory. It takes from them a
methodological caution: value concepts can carry assumptions tied to particular in-
stitutional and productive arrangements.

Historical situatedness also affects retrospective evaluation. An allocation or in-
stitution may have been reasonable under information and constraints available at
one time while later evidence reveals burdens or alternatives that were previously
weakly visible. Conversely, retrospective analysts can mistakenly project current cat-
egories backward and treat past actors as if they possessed present knowledge or
institutional possibilities. Chapter 13 distinguished allocation-time, implementation-
time, and later-evaluation positions. Value analysis requires the same provenance
discipline.

A further implication concerns historical generation of evaluative standards. Val-
uation does not occur only after economic processes have produced neutral objects.
Institutions, professions, markets, scientific practices, political struggles, and cultural
classifications can shape which properties become salient andwhichmetrics gain au-
thority. Dewey’s pragmatist theory of valuation treats valuation as situated activity
involving desires, ends, appraisal, and consequences rather than as the passive dis-



14.1. THE PROBLEM OF VALUE IN GRE 11

covery of fixed value properties (Dewey 1939). Sociological work likewise studies
valuation as organized practice (Lamont 2012). These traditions differ in purpose,
but both support attention to the processes throughwhich value becomes articulated
and stabilized.

Historical dependence does not imply that every value claim is equally warranted.
Evidence, argument, institutional purpose, affected interests, and ethical reasoning
can still support criticism and comparison. The point is narrower: value judgments
and measurements have histories, and those histories can matter to their interpre-
tation. GRE therefore treats historical reconstruction as one possible component of
value analysis when present categories or distributions cannot be understood ade-
quately without their generative path.

14.1.6 Value Plurality

The preceding dimensions make value plurality difficult to avoid. Economic pro-
cesses can generate material output, income, capability, knowledge, trust, institu-
tional capacity, ecological resilience, participation, security, status, time, autonomy,
and future options. Some of these can be represented monetarily for particular pur-
poses; others are only partially captured by monetary measures; still others may be
treated by affected subjects as inappropriate to translate into a single common met-
ric. GRE therefore begins from the possibility of heterogeneous value forms rather
than assuming commensurability in advance.

Value plurality has at least three levels. The first is plurality of objects: different
things are valued. The second is plurality of modes of valuation: the same object can
be valued as a market asset, a capability, a relation, a public institution, an ecological
condition, or a cultural inheritance. The third is plurality of evaluative standpoints:
subjects and collectives can disagree about which consequences matter, which obli-
gations apply, or which trade-offs are acceptable. These levels can overlap without
being identical.

Anderson’s work on value in ethics and economics provides an influential defense
of plural modes of valuation and criticism of reducing heterogeneous goods to one
market or cost-benefit metric (Anderson 1993). Korsgaard’s distinction between in-
trinsic/extrinsic and final/instrumental value similarly cautions against collapsing
different evaluative distinctions into a single axis (Korsgaard 1983). GRE uses such
distinctions as reminders that labels like “instrumental,” “intrinsic,” “market,” or “so-
cial” answer different questions and should not be treated as interchangeable parti-
tions of one universal value taxonomy.

Plurality does not eliminate comparison. Institutions routinely compare hetero-
geneous considerations when allocating budgets, setting safety standards, choosing
infrastructure, evaluating research, or adjudicating rights. The analytical task is to
make the translation rule visible. Monetary valuation, multicriteria evaluation, le-
gal priority rules, threshold standards, deliberative procedures, qualitative judgment,
and negotiated compromise are different ways of structuring comparison. Each can
be appropriate under some conditions, and each can suppress information that an-
other method would preserve.

Commensuration is therefore an operation that requires justification rather than
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a background assumption. A common unit can reduce complexity and enable coordi-
nation. It can also conceal distributional differences or convert contested values into
apparently neutral quantities. The later sections on plurality, incommensurability,
and measurement will examine these issues in detail. At the present stage, the key
commitment is to preserve the provenance of a conversion: which values were trans-
lated, through which metric or institution, with which losses, and for which decision.

Plurality also affects generative value. A process can generate several value forms
at once and distribute them differently. A university can generate credentials, knowl-
edge, networks, local economic activity, public research capacity, and status distinc-
tions. A renewable-energy project can generate electricity, local employment, techni-
cal capability, land-use conflict, ecological effects, and infrastructure. Describing one
of these as the project’s “value” without specifying the evaluative frame can obscure
the coexistence of gains, burdens, and contested priorities.

GRE therefore treats value profiles as potentially multidimensional. Aggregation
remains available when the research question and normative framework justify it.
Disaggregation remains necessary when conversion would erase distinctions materi-
ally relevant to explanation, distribution, justice, or future generative capacity. This
combination of local aggregation and principled plurality is more useful than a cate-
gorical rule either for or against common measurement.

14.1.7 Ontological Restraint about Value

The final problem is ontological. Value can be modeled as preference, utility, price,
welfare contribution, capability, institutional recognition, socially organized valua-
tion, intrinsic worth, relational significance, or generative potential. These vocabu-
laries often belong to different theoretical projects. A GRE framework that simply
declares them manifestations of one deeper entity would resolve disagreement by
stipulation. Ontological suspension requires a more modest approach.

The present chapter therefore treats value concepts as analytically situated repre-
sentations whose adequacy depends on the question. A price can be a real institu-
tional fact without being an exhaustive measure of every value affected by the trans-
action. A capability can be substantively important without implying that capability
is the sole ontological substance of value. A relational-value description can iden-
tify dependence on relationships without requiring every value to be relational in
the same sense. A generative-value account can trace future capacity while leaving
openwhether value should ultimately be understood as a property, relation, practice,
judgment, norm, or some combination of these.

This restraint is compatible with substantive argument. Moore’s classical analy-
sis of intrinsic value, Dewey’s pragmatist account of valuation, Sen’s connection be-
tween ethics and economics, Anderson’s pluralist approach, and sociological studies
of valuation each provide different reasons to resist overly narrow value reduction
(Moore 1903; Dewey 1939; Sen 1987; Anderson 1993; Lamont 2012). GRE can learn
from these traditions while preserving their disagreements. A relational translation
between them does not establish theoretical equivalence.

Ontological restraint is especially important where formalism is introduced. A vec-
tor of value indicators can be a useful representation of several dimensions. A net-



14.2. FORMS OF VALUE 13

work model can represent the propagation of a valued capacity. An operator can rep-
resent conversion between value forms. A state-space model can represent changes
in available possibilities. None of these formal devices establishes that value literally
exists as a vector, flow, field, operator, or coordinate. Formalism earns its place by
clarifying a question, making assumptions visible, or supporting empirical inference.

The same restraint applies to negative value. Harm, depletion, burden, risk, exclu-
sion, and constraint can be represented as negative entries in some models, but this
does not imply that every harm is meaningfully the algebraic inverse of a positive
value. Loss of trust may be difficult to offset by an unrelated monetary gain; ecologi-
cal damage may be partly irreversible; capability loss can alter the subject’s ability to
benefit from later compensation. Later sections will therefore treat harm and incom-
mensurability directly rather than assuming that one scalar sign convention resolves
them.

Ontological restraint also protects the chapter from a second form of reduction:
treating valuation as merely subjective. Situated value attributions can be contested,
institutionally stabilized, empirically informed, ethically argued, legally recognized,
or collectively negotiated. Some claims can be mistaken about consequences; some
can rest on exclusionary institutions; some can be revised through evidence or de-
liberation. Acknowledging the standpoint of valuation therefore does not make evi-
dence and reasoning irrelevant.

Proposition 14.2 states the scope principle that closes the section.
Proposition 14.2 (Value-analytic adequacy). For a GRE inquiry, a value representa-
tion is analytically adequate only relative to the effects that the inquiry treats as ma-
terially relevant. When possession, exchange, relational dependence, generative con-
sequences, historical conditions, or heterogeneous evaluative standpoints materially
affect the phenomenon under study, a representation that omits those identified dimen-
sions cannot by itself recover the corresponding value incidence.

Proposition 14.2 is a scope claim rather than a demand for maximal complexity.
Many economic questions can be answeredwell with a price, an assetmeasure, a cost,
a preference ordering, or another deliberately narrow representation. GRE asks the
analyst to widen the frame when omitted value processes are materially relevant to
explanation or evaluation. This disciplined pluralism establishes the starting point
for the next section, which differentiates the principal value forms used throughout
the remainder of the chapter.

14.2 Forms of Value

Section 14.1 established that GRE can require more than one value interface when
possession, exchange, relations, historical conditions, or generative consequences
materially affect the question under study. The role of the present section is to differ-
entiate a set of recurring value forms that can be used throughout the remainder of
Chapter 14. Its objective is classificatory rather than ontological: to identify analyti-
cally useful ways in which economic significance can be realized, recognized, orga-
nized, transmitted, or evaluated, while preserving overlap, conversion, and partial
incommensurability among them. The discussion proceeds through material, finan-
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cial, capability, relational, epistemic, institutional, participatory, option, future, and
ecological value. The method is conceptual and comparative, drawing selectively on
established economic and social-scientific traditions where they clarify a form with-
out treating the resulting taxonomy as exhaustive.

A value form, in the sense used here, is neither a substance nor a mutually ex-
clusive class of objects. The same object can participate in several forms of value at
once. A community laboratory, for example, has material value as equipment and us-
able space, financial value as an asset and budgetary commitment, capability value
through the activities it enables, epistemic value through the knowledge it helps pro-
duce, relational value through collaborations it sustains, institutional valuewhen em-
bedded in stable governance arrangements, participatory value when communities
can shape its agenda, option value when it preserves future research possibilities,
future value when benefits arise over a long horizon, and ecological value when its
operation or design affects environmental conditions. The analytical task is there-
fore to identify which value dimensions are materially relevant to the inquiry and
how they interact.

Definition 14.3 fixes the term in this limited sense.
Definition 14.3 (Value form). WithinGRE, a value form is a recurring analyticalmode
through which economic significance is realized, recognized, organized, transmitted,
or evaluated with respect to particular objects, capabilities, relations, institutions,
processes, or possible trajectories. A value form identifies a mode of significance
and its characteristic realization conditions; it does not imply an independent value
substance, mutual exclusivity fromother forms, or automatic commensurabilitywith
them.

This definition allows two kinds of overlap that matter for later analysis. First, a
single bearer can instantiate several value forms. Financial resources can finance
capability formation; an institution can embody knowledge; a relation can provide
access to material infrastructure. Second, one form can be converted into another
through historically and institutionally specific processes. Education funding can be-
come capability value only through educational institutions, time, teaching, access,
and learning. Scientific knowledge can become financial value through intellectual-
property arrangements, commercialization, or productivity effects. Ecological con-
ditions can become monetized through markets or administrative valuation, while
retaining significance that is not exhausted by the resulting price. Conversion there-
fore requires analysis of the relevant interface rather than an assumption that the
forms are already equivalent.

Table 14.2 summarizes the ten forms developed below. The table is a working ana-
lytical map. Particular inquiries can require additional distinctions, combine several
rows, or use narrower domain-specific categories.

14.2.1 Material Value

Material value concerns the economic significance carried by physical resources, ar-
tifacts, infrastructures, energy, land, biological materials, and other embodied con-
ditions that participate in production, use, maintenance, or reproduction. The cat-
egory is deliberately broader than commodity value. A material object can be eco-
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Table 14.2: Analytical forms of value used in GRE

Form Primary analytical
focus

Characteristic realization
conditions

Characteristic reduction risk

Material Physical resources,
artifacts, embodied
conditions, and usable
stocks

Availability, quality, location,
maintenance, compatibility, and
practical access

Equating physical possession with
realized use

Financial Money-denominated
assets, claims, liquidity,
purchasing power, and
financing capacity

Monetary institutions, enforceable
claims, convertibility, market access,
and confidence

Treating monetary expression as a
complete value measure

Capability Effective capacities to
act, function, produce,
participate, or convert
resources

Skills, health, knowledge,
complementary resources,
institutions, and conversion factors

Inferring capability directly from
resource possession

Relational Significance carried by
or realized through
relations and relational
positions

Reciprocity, trust, continuity, access,
coordination, compatibility, and
position

Treating relations as detachable
private assets

Epistemic Information,
knowledge, warranted
understanding,
methods, data, and
learning capacity

Access, reliability, interpretation,
provenance, uptake, and
communicability

Equating information volume or
price with epistemic quality

Institutional Rules, statuses, rights,
routines, expectations,
and governance
arrangements

Recognition, legitimacy,
enforcement, predictability,
contestability, and durability

Treating institutional stability as
intrinsically beneficial

Participatory Capacity and
recognized opportunity
to take part in
production,
governance, valuation,
or decision

Standing, voice, information, time,
access, procedural rights, and
effective uptake

Counting formal inclusion as
effective participation

Option Practically reachable
alternatives and
preserved possibilities
for later action

Reversibility, access, switching
capacity, slack, information, and
institutional permission

Counting nominal choices that
cannot realistically be exercised

Future Significance realized or
preserved across later
periods, subjects, or
generations

Durability, maintenance,
uncertainty, inheritance, temporal
access, and future conversion

Collapsing long-horizon significance
into one present estimate without
examining assumptions

Ecological Ecosystem conditions,
regenerative processes,
resilience, habitat, and
environmental support

Ecological integrity, scale,
thresholds, regeneration,
interdependence, and temporal
continuity

Reducing ecological significance to a
single market or monetary interface

nomically significant even when it is not exchanged, privately owned, or assigned a
market price. A bridge, laboratory instrument, seed stock, water system, dwelling, or
reserve of criticalmaterial canmatter through the capacities and relations it supports
as much as through its exchangeability.

Three distinctions are useful. The first separates material presence from material
usability. A machine located in an organization can remain practically unusable be-
cause power, maintenance, software, trained operators, replacement parts, or regu-
latory approval are unavailable. A parcel of land can exist as a formally recognized
asset while its productive or residential use depends on infrastructure, environmen-
tal conditions, access rights, or planning rules. Material value is therefore frequently
conditional on complementary relations and institutions.

The second distinction separates stock from service. A durable object can be rep-
resented as a stock, while its economic significance is often realized through services
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generated over time. A building provides shelter, workspace, accessibility, prestige,
or locational advantage only through continuing occupancy and maintenance rela-
tions. Infrastructure similarly produces value through reliable operation rather than
through physical existence alone. This temporal distinction matters when mainte-
nance is deferred: the nominal material stock can appear stable while its capacity to
generate services deteriorates.

The third distinction concerns material specificity. Physical resources are hetero-
geneous in quality, location, compatibility, divisibility, durability, and substitutabil-
ity. Treating them as interchangeable quantities can be appropriate for some ques-
tions, yet become misleading where these properties determine conversion. Two
medical devices with the same purchase price can differ sharply in maintenance re-
quirements, training needs, clinical compatibility, or expected operating life. Mate-
rial value analysis therefore benefits from identifying the properties that condition
actual use rather than inferring value directly from physical quantity or acquisition
cost.

Material value also interactswith other forms. A physical archive can embody epis-
temic value. A public square can have relational and participatory value. A machine
can carry institutional value when certification, standards, and organizational rou-
tines make its output recognizable. These interactions do not eliminate the material
dimension. They show why materiality can be one necessary analytical coordinate
without becoming a complete theory of value.

14.2.2 Financial Value

Financial value concerns economic significance represented through money-
denominated assets, liabilities, claims, cash flows, liquidity positions, credit relations,
purchasing power, and financing capacity. Monetary representation is unusually
powerful because it permits accounting, comparison, contracting, transfer, saving,
borrowing, and planning across heterogeneous activities. Formany allocative and or-
ganizational questions, financial value is therefore the most operationally important
common interface.

Its practical force depends on institutions. Currency, banking arrangements, ac-
counting rules, property and contract law, credit systems, payment infrastructures,
and expectations about future acceptance all participate in the realization of finan-
cial value. The broader point is compatible with Polanyi’s treatment of economic pro-
cesses as institutionally organized rather than analytically separable from their so-
cial forms (Polanyi 1957). GRE uses this observation narrowly: money-denominated
value can be highly portable across transactions while remaining dependent on the
institutional conditions that make monetary claims credible and convertible.

Financial value should also be separated into functions that can diverge. A re-
source can have a high accounting valuation while being illiquid. A liquid asset can
provide short-run payment capacity without supporting long-horizon productive ca-
pability. A credit line can have little immediate balance-sheet value to a project yet
materially expand its ability to survive temporary shocks. A grant can carry financial
value as spendable funds and institutional value as recognition by a credible funder.
These distinctions make it possible to analyze financing conditions without treating
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one monetary number as a sufficient description of the economic position.
The convertibility of financial value gives it a special role in heterogeneous value

systems. Money can purchase equipment, labor time, travel, data access, insurance,
or training. This convertibility is substantial but incomplete. Financial resources do
not automatically produce knowledge, trust, legitimacy, capability, ecological regen-
eration, or participation. Their conversion depends on prices, institutions, timing,
available suppliers, subject capacities, and relational conditions. A budget can exist
while qualified personnel remain unavailable; compensation can be offered after a
relation has been irreversibly damaged; funds can be allocated to ecological restora-
tion where lost habitat cannot be recreated on the relevant timescale.

GRE therefore treats financial value as a powerful conversion medium and claim
structure while keeping the conversion interface visible. This avoids two opposite
errors: understating the organizing importance of money and treating monetary ex-
pression as an exhaustive measure of heterogeneous value.

14.2.3 Capability Value

Capability value concerns the significance of effective capacities to act, function,
produce, learn, participate, maintain relations, or convert resources into states and
activities that matter to the relevant subjects or evaluative framework. The dis-
tinction is closely aligned with the capability approach’s separation of commodities
and resources from what persons are actually able to do or be (Sen 1985; Sen 1992).
Robeyns’s reconstruction further emphasizes that personal, social, and environmen-
tal conversion factors mediate the movement from resources toward capabilities
and functionings (Robeyns 2005). GRE adopts this conversion-sensitive insight while
extending the analytical object beyond individual welfare questions when collective,
organizational, relational, or generative capacities are at issue.

Capability value can be realized at several levels. An individual can acquire lit-
eracy, professional skill, physical mobility, or bargaining competence. A research
group can acquire the collective capacity to run an experiment that nomember could
perform alone. A local government can develop administrative capacity to imple-
ment a programme. A community can build organizational capacity to maintain
shared infrastructure. These cases differ in bearer and mechanism, yet share a com-
mon analytical concern: the economically significant object is an effective ability
rather than merely the resource that might support it.

This form of value is particularly important for distinguishing provision from for-
mation. Purchasing training creates an input; acquiring a robust skill requires learn-
ing, practice, retention, and often an environment in which the skill can be exercised.
Providing software creates access to a tool; organizational capability depends on inte-
gration with workflows, knowledge, authority, support, and complementary systems.
A capability-oriented analysis therefore asks whether the resource becomes usable
capacity and under which conditions.

Capability value also has a temporal dimension. Some capacities depreciate with-
out use, maintenance, or updating. Others become generative because exercising
them produces further learning, reputation, networks, or access to additional re-
sources. Capability can therefore function both as an outcome of earlier allocation
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and as an input into later value generation. This recursive property links capability
value to the book’s broader interest in generative opportunity without implying
that every capability is normatively desirable. Capabilities can support harmful or
extractive action as well as beneficial activity; valuation still requires a specified
standpoint.

14.2.4 Relational Value

Relational value concerns economic significance that is carried by, realized through,
or materially conditioned by relations and relational positions. A relation canmatter
because it provides access, coordination, trust, recognition, information, continuity,
reciprocity, mutual support, bargaining leverage, or compatibility. Its value can also
arise from the relation itself when interaction, association, or shared activity is part
of what participants value.

Existing work on relational goods provides one useful precedent. Uhlaner ana-
lyzes relational goods in connection with participation and sociability, Gui treats in-
terpersonal encounters as productive processes capable of creating relational goods
and relation-specific assets, and Donati develops a stronger relational-sociological ac-
count of emergent goods enjoyed through sharing (Uhlaner 1989; Gui 2000; Donati
2019). GRE uses a broader category of relational value. It can include relational goods
in these senses, while also covering instrumental, infrastructural, institutional, and
positional significance that depends on a relation without claiming that the relation
itself is necessarily the valued good.

This breadth requires precision about the bearer of the value claim. Consider a
long-standing supplier relation. One firm can value it because it reduces search and
coordination costs; the supplier can value it as predictable demand; workers can
value continuity; a regulator can value traceability; a local community can value the
relation because it anchors employment. The relation is shared, while its value inci-
dence is distributed and potentially asymmetric. A claim that the relation is valuable
therefore needs a standpoint and a specification of the mechanism through which
value is realized.

Relational value can also persist in configurations that are difficult to transfer.
Trust, tacit coordination, shared routines, andmutual understanding can be relation-
specific. Selling an organization’s physical assets does not automatically transfer the
same relational configuration to a new owner. Conversely, a relation can remain for-
mally intact while its practical value erodes because expectations, personnel, stan-
dards, or background institutions change. Relational value is therefore often path-
dependent and maintenance-dependent.

The category also includes negative or mixed incidence in the sense established
by situated value attribution. A relation that gives one actor reliable access canmake
another dependent. Dense coordination can support collective capacity while raising
entry barriers for outsiders. These cases reinforce the need to separate the existence
of relational value from a claim that the relation is normatively good for every af-
fected subject.
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14.2.5 Epistemic Value

Epistemic value concerns economic significance associated with information, knowl-
edge, warranted understanding, data, models, methods, explanatory capacity, prove-
nance, and the ability to learn or reduce relevant uncertainty. It matters whenever
action depends on what actors can know, infer, communicate, verify, or revise. The
category therefore includes both epistemic contents and the infrastructures or capac-
ities through which those contents become usable.

Economic theory has long recognized that information and knowledge differ from
ordinary commodities. Arrow’s analysis of inventive activity emphasizes uncertainty
and difficulties of appropriation in the production of information, while Hayek em-
phasizes the coordination problem created by knowledge dispersed across persons
and circumstances (Arrow 1962; Hayek 1945). GRE draws a limited implication from
these traditions: the value of knowledge cannot be inferred solely from its physical
carrier or exchange price because access, interpretation, credibility, timing, and re-
lation to action affect whether it becomes economically consequential.

Several layers should therefore be distinguished. Informational availability con-
cerns whether data or statements are accessible. Epistemic usability concerns
whether a subject can interpret and apply them. Epistemic warrant concerns the
quality of the relation between a claim and the evidence or method supporting
it. Epistemic uptake concerns whether organizations or institutions actually incor-
porate relevant knowledge into decisions. A dataset can be open yet unusable; a
correct warning can be ignored; an expensive report can rest on weak evidence; tacit
knowledge can be highly valuable while being difficult to codify or transfer.

Epistemic value can also be generative. A method can produce new findings; a
dataset can support multiple later inquiries; a well-documented failure can prevent
repeated error; a trusted provenance system can make future verification less costly.
The generative effect depends on accessibility, preservation, standards, interpretive
capacity, and institutional uptake. These conditions help explain why knowledge in-
frastructure can have economic significance beyond the immediate output of any one
research project.

Epistemic value should not be equated with whatever information commands a
price or produces strategic advantage. False information can have market value to
an actor who sells it while having negative epistemic quality. Secret information can
have private strategic valuewhile reducing collective epistemic access. Keeping these
distinctions visible allows GRE to analyze the economic organization of knowledge
without collapsing truth, usefulness, price, and power into one dimension.

14.2.6 Institutional Value

Institutional value concerns economic significance carried by rules, rights, statuses,
routines, standards, governance arrangements, enforcement mechanisms, recog-
nized categories, and stabilized expectations. Institutions can lower uncertainty,
coordinate expectations, authorize action, define claims, create procedural access,
distribute responsibilities, and make forms of cooperation durable. They can also
entrench exclusion, impose rigidity, or stabilize relations that benefit some positions
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at the expense of others. Institutional value is therefore standpoint- and function-
dependent rather than a synonym for institutional persistence.

Polanyi’s conception of the economy as an instituted process provides a classical
basis for treating economic activity as organized through institutional patterns rather
than through exchange alone (Polanyi 1957). Ostrom’s work on common-pool re-
sources provides a different but complementary precedent: durable collective gover-
nance can emerge through varied institutional arrangements, while similar resource
problems can also produce institutional failure (Ostrom 1990). GRE does not infer
one preferred institutional form from these traditions. It uses them to keep the archi-
tecture of rights, rules, monitoring, decision, and recognized standing visible as an
economic source of value and constraint.

Institutional value can be realized through predictability. A clear property right,
procurement rule, certification system, or dispute-resolution procedure can reduce
uncertainty and coordination costs. It can also be realized through authorization.
Legal status can permit an organization to contract, hold assets, receive funds, or par-
ticipate in a regulated activity. A professional credential can make capability institu-
tionally legible. A standard can create interoperability across organizations. In each
case, part of the value arises because a wider institutional environment recognizes
and responds to the relevant status or rule.

Yet institutionalization also creates path dependence. Once budgets, information
systems, contracts, roles, and expectations are organized around a category, changing
it can become costly. Institutional value can therefore coexist with institutional lock-
in. A stable rule can preserve coordination while becoming poorly adapted to new
conditions. The relevant question is not whether institutionalization is valuable in
the abstract, but which functions it performs, for whom, under which conditions,
and with what possibilities for revision or contestation.

Institutional value often acts as a conversion condition for other forms. Financial
resources can be unusable without authorization. Capability can remain unrecog-
nized without credentials. Participation can be nominal without procedural rights.
Ecological protections can depend on enforceable institutions. This mediating role
makes institutional analysis central to heterogeneous value conversion later in the
chapter.

14.2.7 Participatory Value

Participatory value concerns the economic significance of being able to take part
in production, governance, collective learning, valuation, agenda formation, or de-
cisions that shape relevant conditions. Participation can matter instrumentally be-
cause it improves information, coordination, legitimacy, or implementation. It can
also matter as part of the valued condition itself when subjects or collectives value
agency, voice, self-determination, recognition, or shared authorship.

The capability tradition gives participation a prominent place within broader ac-
counts of freedom and public action. Drèze and Sen, for example, connect devel-
opment with agency and complementary social and political institutions rather than
with income growth alone (Drèze and Sen 2002). Generative-justicework also empha-
sizes participation by value generators in the benefits and conditions of production



14.2. FORMS OF VALUE 21

(Eglash 2016). GRE draws on these precedents while keeping participatory value ana-
lytically open: the relevant form of participation and its evaluative standing depend
on the economic process under study.

Formal inclusion provides only one layer. Effective participation can depend on
information, time, language, mobility, technical knowledge, procedural standing, psy-
chological safety, organizational capacity, and whether contributions receive mean-
ingful uptake. A meeting open to all can remain effectively inaccessible to persons
who cannot attend, understand the materials, or influence the decision. A worker
can be invited to consult while core choices remain predetermined. A community
can supply local knowledge without gaining any role in defining objectives or eval-
uating outcomes. Participatory value therefore requires attention to the conditions
that convert nominal access into effective involvement.

Participation can itself generate other forms of value. Repeated participation can
build capability, trust, shared knowledge, institutional memory, and collective capac-
ity. It can also consume time, impose coordination burdens, or expose participants
to risk. More participation is consequently not a universal proxy for better outcomes.
The analytical question concerns which participatory opportunities are material to
the process, how their costs and benefits are distributed, and whether affected sub-
jects have meaningful influence over matters relevant to them.

This form also clarifies why participation cannot be reduced to relational value.
Participation always occurs through relations, yet its distinctive analytical object is
the subject’s recognized and effective position in shaping an activity or its conditions.
A relation can be valuable without conferring voice; participation can be valuable
even in temporary or weakly personal institutional settings.

14.2.8 Option Value

Option value concerns the economic significance of preserving or creating practically
reachable alternatives for later action. In GRE, the term is used in a broad analytical
sense rather than as a direct import of financial-option pricing. The valued object is
the availability of a future course of action under conditions where uncertainty, irre-
versibility, learning, or changing preferences make premature closure consequential.

A practical option has several components. The alternative must be recognizable,
institutionally or technically permissible, materially accessible, and within the sub-
ject’s effective capacity to exercise. A formal right to change provider has little option
value if switching costs are prohibitive. A researchprogrammehasmore option value
when data, methods, and infrastructure remain reusable across several future ques-
tions. A reversible pilot can preservemore later alternatives than a commitment that
requires large sunk investments and locks an organization into one technical archi-
tecture.

This formulation connects option value to the distinction between resources and
effective opportunity developed in capability analysis (Sen 1999). It also extends the
Chapter 13 analysis of option-space effects. Nominal alternatives do not establish
meaningful option value when access, standing, information, or conversion capac-
ity make them practically unreachable. Conversely, a modest amount of slack, re-
dundancy, interoperability, or reversible capacity can carry substantial option value
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when uncertainty is high.
Option value is relational and historical. An option available to one subject can de-

pend on another actor’s cooperation, on institutional permission, on standards, or on
the persistence of complementary infrastructure. Its value can rise or fall as circum-
stances change. Keeping an emergency reserve can be low-value under stable con-
ditions and crucial under disruption. Maintaining several scientific approaches can
appear inefficient in a settled period and become valuable when a dominant model
encounters anomalous evidence.

Preserving options also has costs. Redundancy consumes resources; delayed com-
mitment can forgo scale economies; interoperability can constrain local optimization;
maintaining exit routes can reduce relation-specific investment. GRE therefore treats
option value as one value form among others. It becomes analytically important
when uncertainty, reversibility, adaptation, or future learning materially affect the
question.

14.2.9 Future Value

Future value concerns economic significance that is expected, preserved, generated,
or realized across later periods, including cases in which affected subjects or insti-
tutions differ from those making present decisions. The category is broader than a
discounted financial future value. It includes later capability, ecological conditions,
institutional durability, knowledge, inherited infrastructure, future options, and bur-
dens or benefits transmitted across generations.

A basic distinction separates anticipated value from later realized value. Present
actors can form expectations about future significance, but those expectations re-
main conditional on knowledge, uncertainty, institutional continuity, technological
change, and later conversion conditions. A long-lived infrastructure project can be ex-
pected to generate services for decades while actual value depends on maintenance,
demographic change, climate conditions, complementary systems, and future pat-
terns of use. Future value analysis therefore needs to keep the epistemic status of
present forecasts separate from the later value that may eventually be realized.

A second distinction concerns the identity of future beneficiaries and bearers
of cost. Intergenerational resource economics provides a narrow but important
precedent for treating present resource use and investment as consequential for
later consumption possibilities (Solow 1974; Hartwick 1977). GRE generalizes the
analytical concern without importing the assumptions of those specific models.
Present choices can transmit material stocks, ecological conditions, institutions, debt,
knowledge, capabilities, infrastructures, and option structures to later subjects. The
resulting future value can therefore involve heterogeneous forms rather than one
aggregate stock.

Future value also raises a representation problem. Discounting can be appropriate
for some financial comparisons, yet a single discount rate does not by itself resolve
questions about irreversible ecological loss, institutional degradation, long-lived ca-
pability, uncertain technological change, or the standing of future subjects. GRE does
not reject discounting as a technique. It treats the choice of temporal representation,
horizon, and assumptions as part of the value analysis when they materially affect
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the conclusion.
The future-value category is also distinct from option value. Option value concerns

the significance of preserving reachable alternatives. Future value concerns signifi-
cance realized or preserved later, whether or not it takes the form of a choice set. A
durable bridge can have future value through continued service even if it does not ex-
pand options. A preservedwetland can have future ecological value and option value
at the same time. The distinction permits later analysis to track temporal incidence
without reducing every long-horizon value to flexibility.

14.2.10 Ecological Value

Ecological value concerns economic significance carried by ecosystems, species as-
semblages, regenerative processes, environmental quality, resilience, habitat, bio-
physical cycles, and other ecological conditions that support or constrain economic
and social life. The category is included because economic processes are materially
embedded in ecological systems and because ecological change can alter production,
health, settlement, risk, infrastructure, and future possibility over long horizons. Eco-
logical economics provides an established interdisciplinary precedent for analyzing
relations between economic and ecological systems in this broad sense (Costanza
1989).

Ecological value can enter analysis through several interfaces. Some ecological
conditions provide direct material inputs such as water, biomass, or soil fertility. Oth-
ers regulate floods, temperatures, disease exposure, or nutrient cycles. Habitats can
support species and regenerative processes whose economic effects are distributed
across time and space. Landscapes can also carry cultural, relational, aesthetic, or
identity significance. These interfaces can overlap without being reducible to one
another.

The value of an ecological condition can therefore exceed its current extractive
use. A forest can supply timber while also affecting water regulation, habitat, car-
bon storage, recreation, local livelihoods, and future ecological resilience. A coastal
wetland can occupy land with development value while reducing storm risk and sup-
porting ecological continuity. Monetary valuation can help compare some of these
effects, but the translation depends on methods, assumptions, affected populations,
institutional purposes, and what remains outside the metric. Fourcade’s analysis of
economic valuation of nature is useful precisely because it treats monetary valuation
as a socially organized translation with feedback effects rather than a neutral revela-
tion of a pre-existing number (Fourcade 2011).

Ecological value is also multiscale. A locally beneficial activity can impose down-
stream or long-horizon ecological costs; a conservation measure can create concen-
trated local burdens while producing wider benefits. Governance of common-pool
resources illustrates that ecological value is often inseparable from institutional ar-
rangements concerning access, monitoring, use, exclusion, and collective action (Os-
trom 1990). The relevant value incidence can therefore cross property boundaries,
jurisdictions, organizations, and generations.

GRE maintains ontological and disciplinary restraint here. Ecological systems
should not be absorbed into economics merely because they have economic conse-
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quences. Some evaluative frameworks attribute intrinsic or non-instrumental value
to ecological beings and processes; others emphasize human welfare, resilience,
rights, cultural significance, or intergenerational obligation. The present section
does not decide among these frameworks. It identifies ecological value as an analyti-
cally necessary form when ecological conditions materially affect the phenomenon
or when the evaluative standpoint itself assigns significance to them.

The ten forms developed in this section provide a reusable vocabulary for tracing
heterogeneous value without presuming that one form is primary. Proposition 14.4
states the corresponding scope principle.
Proposition 14.4 (Non-exclusivity of value forms). Within a GRE inquiry, classifying
an economically significant object, relation, institution, process, or trajectory under one
value form does not establish that its value incidence is exhausted by that form. Where
several forms arematerially relevant, analysis should preserve their distinct realization
conditions and make any conversion, aggregation, or substitution among them explicit.

Proposition 14.4 does not require every inquiry to use the full taxonomy. A narrow
financial question can remain financial; a capability inquiry can focus on capabilities;
an ecological study can use domain-specific ecological categories. The proposition
becomes consequential when an argument moves across value forms while leaving
the conversion unexamined. The next stage of the chapter can therefore ask how
value becomes manifest through relations, subject positions, institutions, and histor-
ical conditions while retaining the plurality established here.

14.3 Value as Relational Emergence

Sections 14.1 and 14.2 established a plural and ontologically restrained value archi-
tecture. The role of the present section is to specify how value can become econom-
ically consequential through relations without turning relational emergence into a
final metaphysical thesis. Its objective is to identify the conditions under which value
is realized, differentiated, manifested, recognized, symbolized, and made operative
for differently situated subjects and collectives. The discussion proceeds through
relational conditions, subject position, historical and institutional conditions, man-
ifestation, symbolization, and ontological restraint. The method is conceptual and
register-sensitive: it distinguishes the relational organization through which signif-
icance becomes consequential from the manifestations and symbols through which
that significance becomes accessible, while preserving the book’s suspension concern-
ing ultimate ontology.

The phrase relational emergence of value therefore carries a limited meaning. It
does not assert that relation is the ultimate substance of value, that value exists only
when socially recognized, or that every economically significant property can be dis-
solved into social interaction. It identifies a recurrent analytical fact: what an object,
capability, institution, ecological condition, or possible trajectory can do and what
significance it carries frequently depend on the relations in which it is embedded,
the position from which it is encountered, the historical conditions that make partic-
ular conversions possible, and the institutions and symbolic regimes through which
its significance becomes actionable. Material properties can remain indispensable
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Table 14.3: Dimensions of value as relational emergence

Dimension Primary analytical
question

Illustrative mechanisms Characteristic reduction risk

Relational
conditions

Through which relations
can significance be realized
or converted?

Complementarity, dependence,
coordination, access,
maintenance, interoperability,
reciprocity

Treating value as a detachable
property of an isolated bearer

Subject position For which situated subject
or collective does the
significance arise?

Rights, capabilities, obligations,
exposure, knowledge,
bargaining position, identity,
role

Reducing situated significance
to private preference alone

Historical
conditions

Which prior processes make
the present significance
possible or salient?

Changing scarcity, technology,
institutions, conventions,
infrastructures, trajectories

Treating present value
categories as timeless

Institutional
conditions

Which rules and recognized
statuses make value
actionable or legible?

Property, law, accounting,
standards, credentials,
authorization, governance

Treating institutional
recognition as exhaustive of
value

Manifestation Through what observable or
experience-accessible forms
does value become
accessible?

Use, performance, price,
participation, ecological
response, testimony, records

Identifying a manifestation
with the full relational
configuration

Symbolization Which symbolic forms
encode, communicate,
compare, or operationalize
value?

Prices, rankings, accounts,
labels, indicators, contracts,
classifications

Treating symbolic
representation as neutral or
complete

Ontological
restraint

What can be claimed
without converting analysis
into metaphysical
settlement?

Register distinction,
purpose-relative representation,
multiple realization, revisability

Inferring ultimate ontology
from analytical usefulness

within this account. Relational emergence concerns the organization of significance,
not the denial of materiality.

Definition 14.5 fixes this limited use.
Definition 14.5 (Relational emergence of value). Within GRE, the relational emer-
gence of value is the process through which economically relevant significance be-
comes realized, differentiated, stabilized, transformed, or made actionable through
a historically situated configuration of relations among bearers, subjects, collectives,
institutions, environments, evaluative frameworks, and conditions of access or con-
version. The term identifies a relational mode of realization and does not by itself
establish the ultimate ontology of value.

Definition 14.5 is compatible with the situated value attribution introduced in Def-
inition 14.1. A value attribution can be positive, negative, or mixed relative to par-
ticular subjects and horizons, while relational emergence asks how the conditions
making that significance economically operative came to be organized. The two con-
cepts should remain distinct. Attribution identifies significance from an evaluative
position; emergence identifies the relational conditions through which that signifi-
cance becomes possible, effective, or visible.

Table 14.3 summarizes the seven analytical dimensions developed below. The di-
mensions overlap and can operate recursively. Institutions can alter subject posi-
tions; symbolic classifications can change institutional treatment; historical change
can reorganize relational conditions; manifestations can feed back into later valua-
tion. The table therefore provides an analytical map rather than a linear sequence.
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14.3.1 Relational Conditions

Relational conditions concern the connections, complementarities, dependencies,
access relations, maintenance arrangements, and coordination structures through
which a potential source of value becomes economically consequential. Their role
in the present section is to explain why significance frequently cannot be inferred
from an object considered in isolation. The analytical object is neither relation in
the abstract nor a general claim that everything is relational. It is the specific config-
uration whose presence or absence materially changes realization, use, conversion,
distribution, or continuation of a value form.

Many familiar economic cases have this structure. A machine has limited pro-
ductive significance without energy, compatible inputs, maintenance, trained oper-
ators, organizational routines, and demand for what it produces. A credential mat-
ters differently across institutions that recognize or disregard it. Money has purchas-
ing power through a wider monetary, legal, accounting, and exchange architecture.
Scientific knowledge can remain economically inert when the relevant organization
lacks absorptive capacity, implementation authority, or complementary infrastruc-
ture. A wetland can carry ecological value through relations among hydrology, habi-
tat, settlement patterns, land-use institutions, and downstream exposure. In each
case, the bearer matters, yet the realized significance depends on a configuration ex-
tending beyond the bearer.

This point has precedents in economic sociology and institutional economics.
Polanyi’s formulation of the economy as an instituted process emphasizes that eco-
nomic activity is organized through historically specific institutional patterns rather
than existing as an autonomous exchange mechanism (Polanyi 1957). Zelizer’s
account of relational work provides a different perspective in which economic
transactions are differentiated through social relations and negotiated meanings
rather than governed by a single undifferentiated market logic (Zelizer 2012). GRE
does not identify itself with either framework. The relevant implication is narrower:
economic significance can depend on the organization of relations through which an
object or process becomes usable, transferable, legitimate, trusted, or convertible.

Relational conditions can be constitutive, enabling, amplifying, constraining, or
destructive. A complementary relation can make a capability usable. A distribution
network can amplify the reach of a product. A restrictive contractual relation can
convert nominal ownership into weak practical control. A trust relation can reduce
verification costs while a dependency relation can narrow exit. These mechanisms
can coexist. A platform can create market access for a small producer while simulta-
neously making future access dependent on ranking systems, technical standards, or
unilateral rule changes. The relevant value profile therefore depends on the configu-
ration rather than on a generic judgment that the relation is beneficial or harmful.

Relational realization also differs from relational ownership. A subject can realize
value through a relationwithout owning the relation or the entities participating in it.
A patient can benefit from a functioning referral network; a researcher can gain epis-
temic value from an open scholarly community; a resident can benefit from reliable
public transport; a firm can gain from standards maintained by an industry consor-
tium. Conversely, ownership of an asset does not guarantee realization when critical
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relations remain unavailable. This distinction reinforces the argument of Chapter 14:
possession can matter while remaining analytically incomplete for some questions.

A further distinction concerns relation-specificity. Some value survives substantial
changes in relational context, while other value is highly specific to a particular con-
figuration. A standardized financial asset may retain much of its significance across
owners and locations. Tacit coordination among a long-standing team can be diffi-
cult to transplant. Ecological value can depend on spatially specific relations that
cannot be recreated by moving individual components. GRE should therefore avoid
assuming either complete portability or complete embeddedness. The degree of re-
lational specificity is an empirical and interpretive question tied to the mechanism
under study.

14.3.2 Subject Position

Subject position concerns the situated relation from which economic significance is
experienced, exercised, recognized, borne, or evaluated. Its role is to prevent a move
from the statement that something is valuable to the stronger and often unsupported
claim that it carries the same value for every affected subject. Subject position in-
cludes rights, capabilities, obligations, exposure, knowledge, institutional standing,
relational dependence, role, identity, and practical access to conversion conditions.
These dimensions can make the same object or process differently significant across
persons and collectives.

Capability analysis provides a clear precedent for separating resources fromwhat
differently situated persons can effectively do with them. Sen’s capability approach
emphasizes that the same commodity bundle or resource level can support differ-
ent substantive freedoms because personal, social, and environmental conversion
conditions differ (Sen 1985; Sen 1992; Sen 1999). GRE retains this distinction while
broadening the relational field. A subject’s position can depend not only on individ-
ual conversion characteristics but also on institutional recognition, network position,
access to collective infrastructure, dependency relations, linguistic interfaces, techni-
cal standards, and the future consequences of participation.

Subject position should also be distinguished from subjective preference. Prefer-
ences can be economically relevant, yet the subject’s relational location can affect
value even when explicit preference is absent, unstable, constrained, or poorly in-
formed. A worker can occupy a position exposed to occupational risk before forming
a settled preference about that risk. A future generation can bear ecological conse-
quences without present preferences. A small supplier can depend on a dominant
buyer even when the supplier presently prefers to maintain the relationship. A pa-
tient can possess a legal entitlement whose practical value depends on referral rules
and geographic access. Situated significance therefore includes the conditions under
which preference formation, choice, and agency themselves become possible.

Positions can also be multiple. The same person can be a worker, consumer, care-
giver, resident, citizen, debtor, investor, and member of an ecological community,
with different value incidences across these roles. An organizational decision that
improves returns to the person as shareholder can increase burdens in the person’s
role as employee or resident. A digital service can generate convenience as a user
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while increasing exposure as a data subject. GRE does not require these positions to
be aggregated into a single utility representation unless the inquiry provides a jus-
tified conversion rule. Preserving positional plurality can be analytically necessary
when one intervention redistributes significance across the same subject’s different
relations.

Collective subject positions require similar care. A community, profession, orga-
nization, state, or future public can sometimes be a meaningful evaluative or prac-
tical unit, yet collective attribution should not erase internal heterogeneity. A pol-
icy may generate institutional value for an organization while distributing costs un-
evenly among members. A regional infrastructure can strengthen collective produc-
tive capacity while displacing particular households. A scientific norm can improve
collective epistemic reliability while imposing unequal compliance burdens across
institutions with different resources. Collective value claims should therefore iden-
tify whose position is being represented and where internal differences materially
affect the analysis.

Subject positions can change through the very processes being valued. Education
can transform a learner’s capabilities and institutional standing. Employment can
create income while also changing skills, networks, obligations, and future bargain-
ing position. A participatory institution can alter who possesses recognized voice.
A technological platform can generate new producer roles while redefining depen-
dence and visibility. Value is consequently not always evaluated from a fixed subject
position; the position itself can be historically generated, stabilized, or transformed.

14.3.3 Historical Conditions

Historical conditions concern the prior trajectories through which present value re-
lations have become possible, salient, scarce, legitimate, or intelligible. Their role is
to keep value analysis from treating current categories as timeless properties. The
objective is not to reconstruct the full history of every valuable object. It is to identify
those historical processes that materially condition present realization, interpreta-
tion, conversion, or evaluation.

The economic significance of objects can change when scarcity, productive forces,
technology, infrastructure, law, cultural practice, or institutional organization
changes. A mineral can shift from marginal use to strategic importance when a
new technology depends on it. A dataset can gain value after computational meth-
ods make previously inaccessible analyses feasible. Urban land can acquire new
significance after transport infrastructure changes accessibility. A credential can
gain or lose value as labor-market institutions and professional jurisdictions change.
A species or ecosystem can become newly salient when scientific understanding
reveals a previously weakly recognized ecological function. These changes need not
alter the physical bearer in order to transform its economic significance.

The social life and historical biography of objects provide useful precedents for this
process-sensitive view. Appadurai’s discussion of commodities emphasizes that com-
modity status and value can vary across contexts and trajectories, while Kopytoff’s
account of the cultural biography of things examines how objects can move through
different regimes of commoditization and classification (Appadurai 1986; Kopytoff
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1986). GRE uses these works as reminders that economic status can be historically
organized. It does not infer that material properties or productive conditions are
secondary. Historical value analysis asks how material, relational, institutional, and
symbolic conditions interact in making a particular form of significance operative at
a particular time.

Historical conditioning alsomatters for comparison. A nominal monetary amount,
institutional title, land category, professional qualification, or technological capabil-
ity can have different practical significance across periods because the relations sup-
porting conversion have changed. Historical comparison therefore requires more
than adjusting units. It may require reconstructing the surrounding institutions, al-
ternative opportunities, legal rights, background infrastructures, technologies, and
value conventions through which the observed quantity acquired meaning.

Path dependence can further make present value contingent on earlier sequences.
Complementary investments, standards, reputations, legal precedents, accumulated
trust, sunk infrastructures, and learned practices can make a current object valu-
able partly because a history has organized the environment around it. Another
object with similar intrinsic properties can then realize less value because the sup-
porting trajectory is absent. The relevant conclusion is not that history determines
value uniquely. Historical contingencies can be disrupted by innovation, institutional
change, crisis, social movements, or changing evaluative frameworks. The point is
that present value can inherit conditions produced by prior events.

Historical conditioning also applies to what is considered a legitimate value cate-
gory. The boundary between household activity and market production, the status
of environmental services, the meaning of intellectual property, the recognition of
care work, and the valuation of data have changed across institutions and periods.
GRE therefore treats value categories as historically revisable. A category can be-
come more adequate when new distinctions are recognized, and it can become less
adequate when it suppresses processes that have become economically material.

14.3.4 Institutional Conditions

Institutional conditions concern the rules, statuses, procedures, recognized cate-
gories, standards, rights, enforcement mechanisms, and organizational routines
through which value becomes actionable, durable, transferable, or contestable.
Their role differs from the broader historical conditions discussed above. Historical
analysis asks how the present configuration came to be; institutional analysis asks
how currently operative arrangements organize the realization and recognition of
significance.

Institutional conditions can create practical convertibility. A legal title can make
a claim transferable. A professional credential can convert prior learning into recog-
nized access to employment. An accounting rule can make a resource legible to bud-
geting and audit systems. A technical standard can make independently produced
components interoperable. A procurement rule can open or close amarket. A citizen-
ship or residency status can alter access to social rights and public services. These in-
stitutions do more than record value. They establish interfaces through which mate-
rial, financial, capability, relational, and participatory significance can be converted
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into recognized claims and actions.
The importance of institutional mediation does not imply that recognized value

exhausts economic significance. An unpaid caregiving activity can remain economi-
cally consequential despite weak representation in market accounts. Ecological con-
ditions can matter before an institution prices them. Tacit knowledge can carry pro-
ductive value without formal credentialing. Informal trust can support exchange
where contracts are incomplete. Institutional recognition can therefore lag, com-
press, or selectively represent a wider value configuration.

Institutionalization can also produce value by stabilizing expectations. Property
systems, contract law, standards, organizational roles, dispute-resolution procedures,
and accounting conventions can reduce uncertainty and make coordination possible
across strangers or long horizons. Polanyi’s instituted-process perspective is relevant
here because it places economic organization inside institutional structures rather
than treating institutions as external additions to an otherwise complete market pro-
cess (Polanyi 1957). GRE extends the point by asking how different institutional ar-
rangements shape the realization and conversion of heterogeneous value forms.

Institutional categories also distribute visibility and standing. Valuation and eval-
uation studies emphasize that classification, commensuration, and institutionalized
criteria can organize which differences become salient and comparable (Lamont
2012; Espeland and Stevens 1998). A funding rule can make one kind of output
legible while ignoring another. A ranking can privilege standardized indicators
over locally valued practices. An eligibility category can turn a continuous social
condition into a threshold for receiving support. These mechanisms can be admin-
istratively necessary while still leaving relational and historical remainders outside
the institutional representation.

Institutional conditions are themselves objects of valuation and contestation. A
rule can be valued for predictability by one actor and experienced as exclusionary by
another. A credential can protect quality while creating entry barriers. A standard
can support interoperability while concentrating control over its revision. The sec-
tion therefore does not treat institutions as neutral containers for pre-existing value.
Institutional arrangements participate in the emergence, distribution, manifestation,
and transformation of valuewhile remaining open to evaluation from several subject
positions.

14.3.5 Manifestation of Value

Manifestation concerns the forms through which value becomes accessible to experi-
ence, observation, measurement, practical use, or inquiry. Its role in this section is to
connect the value architecture of Chapter 14 to the book’s three-register distinction
among ontological, relational, and manifestational reality. A relationally consequen-
tial value configuration can become manifest through use, performance, exchange,
price, participation, institutional treatment, ecological response, testimony, record,
or another context-sensitive form. The manifestation provides epistemic and prac-
tical access while remaining analytically distinct from the relational configuration
through which the significance is generated.

Definition 14.6 adapts the book’s general manifestation architecture to value anal-
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ysis.
Definition 14.6 (Value manifestation). A value manifestation is a context-sensitive,
relatively stable form through which economically relevant significance becomes ac-
cessible to a subject, practice, institution, measurement system, or inquiry. A mani-
festation can provide evidence of value, enable its use, or participate in its reproduc-
tion, while remaining non-identical to the full relational configuration from which
the significance arises.

The definition allowsmanifestations to be heterogeneous. Amarket price canman-
ifest financial valuation. Successful task performance can manifest capability. Re-
peated collaboration can manifest relational value. Citation use, replication, or suc-
cessful application can manifest some dimensions of epistemic value. A stable legal
status can manifest institutional recognition. Attendance and effective influence can
manifest participatory value. Species recovery or improved water quality can mani-
fest some ecological effects. These forms differ in what they make accessible and in
the inferential burden required tomove frommanifestation to a broader claim about
value.

Manifestation is generally non-invertible. A high price can arise from scarcity,
market power, speculation, expected future demand, quality, or several interacting
mechanisms. Similar observed productivity can rest on different capability struc-
tures. Similar participation rates can conceal very different distributions of influence.
Similar accounting values can represent assets with different ecological, relational,
or option-space consequences. Conversely, one relational configuration can produce
different manifestations across institutions, populations, scales, or historical periods.
Value analysis should therefore avoid treating a single manifestation as a unique rev-
elation of the underlying value relation.

This distinction is particularly important when value remains weakly manifested.
Future value can be difficult to observe before relevant conditions unfold. Ecological
value can remain weakly represented until a disturbance reveals a system’s regula-
tory function. Tacit knowledge canbecomevisible only after a knowledgeableworker
leaves. Institutional trust can remain latent until crisis tests it. A capability can exist
without being exercised in every period. Absence of a salient manifestation should
consequently be distinguished from evidence that the relevant value configuration is
absent.

Manifestations can also become causally operative. A reported price affects expec-
tations and contracts. A performance indicator changes resource allocation. A pub-
lic demonstration of capability alters bargaining position. A visible ecological failure
changes regulation and investment. Once the manifestation enters subsequent rela-
tions, it participates in the generative history rather than remaining a passive surface.
This recursive possibility prepares the move to symbolization, where manifestations
become encoded in forms that can travel, compare, classify, and coordinate across
wider institutional settings.

14.3.6 Symbolization of Value

Symbolization concerns the production and use of prices, numbers, categories, rank-
ings, accounts, labels, narratives, contracts, certificates, indicators, and other sym-
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bolic forms through which value is encoded, communicated, compared, stored, or
made administratively operative. Its role differs from manifestation more broadly.
A value can manifest in use, bodily experience, ecological change, institutional prac-
tice, or relation-specific performance without first being explicitly symbolized. Sym-
bolization selects and organizes some manifestations within a symbolic regime.

Money and price provide familiar symbolic forms, but value symbolization ex-
tends much further. Accounting systems classify assets, liabilities, costs, and income.
Credit ratings symbolically compress assessments of repayment risk. Educational
credentials encode institutional recognition of learning. ESG indicators represent se-
lected environmental and social characteristics. Rankings translate heterogeneous
organizational activities into ordered comparisons. Legal categories symbolize sta-
tus and entitlement. Platform scores summarize activity into signals that can alter
visibility or access. The practical force of these symbols depends on the institutions,
conventions, technologies, and audiences that recognize them.

Commensuration is one important form of symbolization because it transforms
qualitatively different objects into a common metric. Espeland and Stevens treat
commensuration as a social process that can reshape attention and relations rather
than merely recording pre-existing comparability (Espeland and Stevens 1998). La-
mont similarly emphasizes that valuation and evaluation operate through cultur-
ally and institutionally organized criteria (Lamont 2012). These approaches support
a restrained GRE claim: symbolic value forms can be analytically and practically
powerful while remaining historically situated constructions whose scope and con-
sequences require examination.

Symbolization can increase portability. A monetary amount, standardized score,
legal title, or credential can travel across contextsmore readily than the full relational
history from which it emerged. This portability can support coordination, compari-
son, exchange, audit, governance, and large-scale administration. It can also com-
press differences. Two organizations with the same rating can possess different ca-
pacities; two properties with the same assessed price can carry different ecological or
social significance; two persons with the same credential can have different practical
capabilities. Symbolic efficiency therefore trades on selective abstraction.

Symbolic forms can also feed back into the value they represent. Rankings can
alter organizational behavior, strategic priorities, and resource allocation; Espeland
and Sauder document such reactivity in institutional rankings (Espeland and Sauder
2007). A price signal can change production and demand. A legal classification can
create access to benefits or restrictions. A certification can increase marketability.
A repeated public label can alter reputation and future opportunity. Symbolization
can therefore participate in value generation, stabilization, concentration, or erosion.
The effect depends on who controls the symbolic regime, which categories are recog-
nized, and how strongly later institutions respond to the symbol.

Bourdieu’s analysis of symbolic power is relevant to this asymmetry because nam-
ing and classification can acquire force when backed by recognized authority and
social structure (Bourdieu 1991). GRE does not import Bourdieu’s full theory of fields
or symbolic capital into its value ontology. The narrower point is that symbolization
is not equally available to every actor. Some institutions possess greater capacity to
define categories, certify quality, publish authoritative metrics, set accounting rules,
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or make classifications consequential. Control over value symbols can therefore be-
come one component of control over value conversion and recognition.

The practical usefulness of symbolization should consequently be separated from
completeness. A well-designed metric can be entirely adequate for a stated purpose
without exhausting the value domain. A standardized price can coordinate exchange
without representing ecological or participatory value. A capability indicator can
support comparison without capturing every locally meaningful function. A legal
status can secure rights while omitting informal relations that shape practical access.
The relevant requirement is purpose-relative adequacy and visibility about what the
symbolic representation retains, compresses, or excludes.

14.3.7 Value without Ontological Reduction

The relational-emergence account developed in this section is intentionally stronger
than a purely subjective theory of valuation and weaker than a claim that value is
fundamentally relational in ultimate ontology. It is stronger than a preference-only
account because material properties, ecological processes, institutions, histories, ca-
pabilities, and relational positions can condition economic significance even when
they are not reducible to an individual’s present preference. It is ontologically re-
strained because the analytical success of a relational account does not establish that
relation is the final metaphysical substance from which every form of value derives.

This restraint is especially important across the book’s three registers of reality.
At the relational register, a value configuration can become sufficiently stable and
causally efficacious to organize action. At the manifestational register, selected di-
mensions of that configuration become accessible through use, experience, observa-
tion, records, or other manifestations. Symbolic regimes can further encode some
manifestations into prices, indicators, categories, narratives, or legal forms. The on-
tological register remains more open. GRE can analyze these processes rigorously
while suspending stronger claims about whether value is ultimately objective, sub-
jective, relational, emergent in a metaphysical sense, or constituted through some
other ontology.

Ontological restraint also prevents a reverse reduction from symbolism to unre-
ality. A symbolically mediated value can be relationally real because institutions
and practices make the symbol causally efficacious. Money, legal status, credit rat-
ings, credentials, and organizational classifications can shape action precisely be-
cause symbolic and institutional relations sustain them. Their dependence on sym-
bolic regimes does not make their effects imaginary. At the same time, causal efficacy
does not establish that the symbol perfectly represents the value it helps organize.

The same restraint applies to material value. Relational emergence does not im-
ply that physical characteristics are arbitrary constructions. Water quality, energy
density, structural strength, biological compatibility, and ecological thresholds can
constrain economic possibilities independently of how actors describe them. Their
economic significance nevertheless becomes situated through access, technology, in-
stitutions, needs, subject positions, and alternative possibilities. GRE therefore re-
tains material constraint and relational realization within the same analytical frame.

Relational emergence should likewise be distinguished from social consensus. A
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value configuration can be contested. Different subjects can attribute opposing sig-
nificance to the same object or institution, and one subject’s value realization can
generate another subject’s burden. Some value can remain weakly recognized by
dominant institutions while being strongly consequential for marginalized groups,
future subjects, or ecological systems. Emergence therefore does not require unani-
mous valuation. It concerns the organization of significance within a relational field
whose positions can conflict.

The ontological discipline of the section can be stated as Proposition 14.7.
Proposition 14.7 (Relational emergence with ontological restraint). When an eco-
nomically relevant significance depends materially on relations, subject positions,
historical conditions, institutional arrangements, manifestations, or symbolic regimes,
GREmay analyze that significance as relationally emergent within the specified domain.
Such an analysis warrants claims about the organization, realization, manifestation, or
consequences of value at that level; it does not by itself warrant a stronger conclusion
about the ultimate ontological nature of value.

Proposition 14.7 provides a scope rule for the rest of the chapter. It permits later
sections to analyze value generation, transmission, conversion, recirculation, accu-
mulation, dissipation, harm, measurement, and historical transformation without
requiring one metaphysical theory of value to be settled first. It also preserves a
route for correction: wherematerial properties, non-relationalmechanisms, domain-
specific theories, or alternative ontological commitments explain the phenomenon
more adequately, GRE should retain them rather than forcing translation into rela-
tional language.

The analytical result is therefore modest but consequential. Value can be treated
as historically and institutionally situated, relationally realized, manifestationally ac-
cessible, and symbolically organized while remaining ontologically open. This archi-
tecture prepares the next section’s more specific question: through which transfor-
mations are value-bearing resources, capacities, relations, knowledge, institutions,
participatory positions, options, and multiscale configurations generated over time?

14.4 Value Generation

Sections 14.1–14.3 established a plural and relationally situated account of value: eco-
nomically significant objects, relations, institutions, processes, and trajectories can
carry several value forms; their significance can depend on subject position, histor-
ical conditions, institutional arrangements, manifestation, and symbolization; and
these analytical claims remain compatible with ontological suspension. The role of
the present section is to specify a further distinction required by the rest of the chap-
ter: the distinction between conditions that already bear value andprocesses through
which value-bearing conditions are produced, expanded, reorganized, or made prac-
tically realizable. Its objective is to identify recurrent pathways of value generation
without reducing generation to commodity production, monetary appreciation, or
any single value form. The discussion proceeds through resource transformation, ca-
pacity formation, relation formation, knowledge generation, institutional formation,
participation, option generation, and multiscale generation. The method is concep-
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tual and mechanism-oriented. It asks what changes, through which mediating condi-
tions, for whomor forwhat evaluative standpoint, andwithwhat later consequences.

Value generation, as used here, is broader than production in the conventional
sense and narrower than the claim that any change produces value. Amanufacturing
process can generate material and financial value; education can generate capabil-
ity and epistemic value; a durable cooperative arrangement can generate relational
and institutional value; an inclusive governance procedure can generate participa-
tory value; a reversible technical architecture can generate option value; ecological
restoration can generate or regenerate ecological value. In each case, the evaluative
vocabulary becomes appropriate only after the relevant significance and standpoint
have been specified. A process can be generative in the descriptive sense while pro-
ducing value for some positions, burdens for others, and ambiguous or contested
consequences at wider scales.

Three distinctions organize the section. First, generation differs from recognition.
A value-bearing condition can exist before an accounting system, market, institution,
or observer recognizes it. Recognition can itself alter value by changing access, le-
gitimacy, price, or institutional response, but recognition and generation remain an-
alytically distinct. Second, generation differs from transfer. A transfer changes the
location, control, or incidence of something already represented as valuable, whereas
generation changes the conditions throughwhich economically relevant significance
becomes newly realizable or expanded. Later sections will examine transmission
and transfer directly. Third, generation differs from capture. A subject who captures
part of a value flow need not be the subject, relation, institution, ecosystem, or col-
lective process through which that value was generated. This distinction is central to
the generative-justice lineage, which emphasizes relations between value generation,
control over productive conditions, circulation, and extraction (Eglash 2016; Eglash
et al. 2024).

Definition 14.8 fixes the term at the level needed for GRE.
Definition 14.8 (Value generation). Within GRE, value generation is a historically sit-
uated process through which material, capability, relational, epistemic, institutional,
participatory, option, future, ecological, financial, or other specified conditions ac-
quire, expand, regenerate, or make practically realizable an economically relevant
significance under a stated evaluative standpoint. The concept identifies a genera-
tive pathway and its mediating conditions; it does not imply that every generated
effect is beneficial, that value is created ex nihilo, or that the resulting value is fully
commensurable across forms and affected positions.

Definition 14.8 places the analytical burden on the pathway. A claim that a pro-
gramme “creates value” is incomplete unless the relevant transformation can be de-
scribedwith sufficient specificity. The source condition can bematerial, relational, in-
stitutional, epistemic, ecological, or mixed. The mediating process can involve labor,
learning, coordination, organization, maintenance, experimentation, legal recogni-
tion, participation, technological transformation, or ecological regeneration. The re-
sulting significance can take several forms, and its incidence can extend beyond the
actor who receives the most visible output. This pathway orientation also permits
failed generation to be identified: resources can be consumed without forming the
expected capacity; knowledge can be produced without becoming usable; an institu-
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Table 14.4: Recurring pathways of value generation in GRE

Pathway Primary transformation Value forms commonly
implicated

Identification question

Resource
transformation

Change in the physical,
technical, organizational, or
usable state of resources

Material, financial, ecological,
capability

Which transformation makes a
previously unavailable or less
usable condition practically
significant?

Capacity
formation

Development of effective
ability to act, function,
produce, learn, participate,
or convert resources

Capability, participatory,
epistemic, option

Which durable or transferable
ability becomes practically
exercisable?

Relation
formation

Creation or reorganization
of economically
consequential relations
among subjects, entities, or
institutions

Relational, institutional,
capability, financial

Which relation changes access,
coordination, trust, dependence,
reciprocity, or joint action?

Knowledge
generation

Production of information,
warranted understanding,
methods, classifications, or
learning capacity

Epistemic, capability, financial,
institutional

What becomes knowable or
interpretable, and under which
conditions can that knowledge
be used?

Institutional
formation

Stabilization of rules,
statuses, rights, routines,
governance arrangements,
or expectations

Institutional, participatory,
option, financial

Which durable rule or
recognized position changes
later feasible action and
coordination?

Participation Expansion of effective
standing and capacity to
shape production,
governance, valuation, or
decision

Participatory, relational,
epistemic, institutional

Whose agency enters the
process, through which channel,
and with what practical uptake?

Option
generation

Creation or preservation of
practically reachable
alternatives for later action

Option, capability, future,
institutional

Which later pathways become
reachable, reversible, or less
costly to enter?

Multiscale
generation

Coupled generation whose
conditions and effects
operate across several
analytical scales

Potentially several forms How do local, organizational,
regional, national,
transnational, or ecological
processes reinforce or constrain
one another?

tion can be established without acquiring legitimacy; participation can be formally
invited without becoming effective.

Table 14.4 summarizes the eight pathways developed below. The rows are ana-
lytical entry points rather than mutually exclusive mechanisms. A single generative
episode can involve several pathways simultaneously or sequentially.

14.4.1 Resource Transformation

Resource transformation concerns processes in which the physical, technical, spatial,
organizational, or usable state of a resource changes in away that generates economi-
cally relevant significance. Its role in the value-generation architecture is to retain the
materiality of economic processes without treating raw resource quantity as equiva-
lent to realized value. Transformation can involve production, repair, maintenance,
recombination, refinement, adaptation, preservation, logistical repositioning, ecolog-
ical regeneration, or the integration of complementary resources.

A basic transformation can be represented qualitatively as a change in what a re-
source can support. Rawmaterial becomes a component; a component becomes part
of functioning infrastructure; a vacant building becomes usable workspace after re-
pair and adaptation; data become interpretable after cleaning, documentation, and
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linkage; land becomes more productive after ecological restoration or irrigation; an
energy source becomes practically usable through a compatible distribution system.
The value-generating step lies neither in the original resource alone nor in the final
object considered in isolation. It lies in the historically situated process that changes
its practical affordances and relations to other conditions.

This perspective preserves a distinction between transformation andmere through-
put. A process can consume material and energy while degrading the resulting con-
ditions, shifting costs elsewhere, or producing outputs whose value depends on un-
examined external relations. A short-run financial gain can coexist with ecological
depletion, capability erosion, or future maintenance burdens. Resource transforma-
tion therefore becomes value generation only relative to a specified evaluative frame
and incidence analysis. The same physical process can generate financial value for
one organization while reducing ecological value or future option value for other af-
fected positions.

Maintenance deserves particular attention because a production-centered vocabu-
lary can make it analytically secondary. Maintaining a bridge, irrigation system, soft-
ware stack, laboratory, archive, ecosystem, or care infrastructure can preserve the
conditions under which value remains realizable. In some contexts, maintenance
generates renewed service capacity by reversing deterioration or adapting an ex-
isting resource to changed conditions. GRE can therefore distinguish original pro-
duction, maintenance, repair, and regeneration without assuming that only the first
counts as economically generative.

Resource transformation is also mediated by institutions and knowledge. A phys-
ical asset can remain economically inert when the rights to use it are unclear, the
necessary skills are absent, safety approval is unavailable, or complementary infras-
tructure is missing. Conversely, a modest material change can generate substantial
valuewhen it resolves a critical bottleneck. The relevant explanatory unit is therefore
often a resource-in-relation rather than a resource considered as an isolated stock.

This mechanism provides a first example of why value generation and value mea-
surement should remain distinct. Acquisition cost, market price, replacement cost,
physical output, and service flow can each be useful indicators, yet none by itself
identifies the full generative pathway. The later valuation section can compare such
measures. At the present stage, the analytical requirement is more basic: identify
the transformation that changes the practical significance of the resource and the
conditions under which that change is realized.

14.4.2 Capacity Formation

Capacity formation concerns processes through which a subject or collective devel-
ops an effective ability to act, function, produce, learn, participate, coordinate, adapt,
or convert resources. It is distinct from resource transfer because the presence of
a resource does not establish the ability to use it. Capability analysis provides an
established precedent for this separation by emphasizing what persons are substan-
tively able to do and be rather than inferring opportunity directly from commodities
or income (Sen 1985; Sen 1992; Sen 1999). GRE retains that insight while extending
attention to relational, organizational, institutional, and collectively held capacities.
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Several mechanisms can contribute to capacity formation. Education and training
can develop skills; repeated practice can form routines; health and care can preserve
bodily capacity; infrastructure can make a skill exercisable; organizational learning
can distribute know-how across teams; legal status can make an otherwise latent ca-
pability institutionally usable; collective organization can create capacities that no
participant possesses alone. Human-capital theory provides one influential economic
representation of acquired knowledge and skill as productive investment (Becker
1964). GRE can use such representations where they are adequate while retaining
forms of capability that are difficult to reduce to expected earnings or individual pro-
ductivity.

Capacity formation is temporally structured. Some capacities can be acquired
quickly, while others depend on prolonged learning, trust, socialization, institu-
tional continuity, or cumulative practice. The time required for formation can be
economically consequential because interruptions, precarious funding, or recurrent
institutional turnover can prevent an initially promising resource allocation from
becoming a durable capability. A training grant that ends before participants can
practice the acquired skill may produce credentials without stable capability. A
research infrastructure programme can purchase equipment before a community of
competent users forms. Evaluation therefore needs to distinguish resource provision,
intermediate learning, demonstrated performance, and durable capacity.

Capacity can also be collective. A research group can acquire the capacity to inves-
tigate a problem through complementary expertise, shared methods, data infrastruc-
ture, trust, and coordination routines. A community can acquire disaster-response
capacity through communication protocols, local knowledge, equipment, and institu-
tional links. A supply network can develop adaptation capacity through redundancy
and interoperability. These capacities belong neither to one individual nor to an ab-
stract collective independent of its members; they are realized through organized
relations among participants and supporting conditions.

A further distinction concerns capacity expansion and capacity displacement.
A new technology can expand one set of abilities while eroding another through
deskilling, dependence on proprietary infrastructure, or loss of local knowledge.
An institution can professionalize a practice while making participation harder for
actors without credentials. Capacity generation should therefore be assessed across
affected positions and time horizons. The analytical claim that one capability has
expanded does not establish a net positive judgment across heterogeneous value
forms.

The generative importance of capacity lies in its recursive potential. A newly
formed capacity can become a condition for later generation: literacy supports
further learning; scientific competence supports research; organizational capacity
supports institution building; technical skill supports adaptation; participatory ca-
pacity supports later collective decision. This recursive feature connects capacity
formation to the broader GRE concern with generative opportunity developed in
Chapter 13. The present section shifts the focus from the allocation of enabling
conditions to the process through which those conditions become value-bearing
abilities.
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14.4.3 Relation Formation

Relation formation concerns the creation or reorganization of economically conse-
quential connections among subjects, organizations, institutions, infrastructures, or
other relevant entities. Its importance for value generation follows from a simple
observation developed throughout the book: some economically relevant capacities
and outcomes exist only through organized relations. Access, coordination, trust,
joint production, referral, interoperability, reciprocity, knowledge exchange, and col-
lective action can depend on relations whose formation cannot be inferred from the
resources held by participants separately.

Economic sociology provides established support for treating economic action as
embedded in ongoing social relations rather than as a sequence of atomized trans-
actions (Granovetter 1985). Relational-work analysis similarly shows that economic
transfers are matched to differentiated social relations, media, boundaries, and
meanings (Zelizer 2012). GRE draws a narrower implication for value generation:
forming or reorganizing a relation can change what participants are able to realize,
convert, coordinate, or generate later.

Relation formation can generate value through several mechanisms. A new sup-
plier relation can make specialized inputs available; a referral relation can connect
patients to care; a standards consortium can enable interoperability; a research col-
laboration can combine otherwise separated knowledge; a credit relation canprovide
financing capacity; a trusted exchange relation can reduce verification and coordina-
tion costs; a mutual-aid relation can provide resilience under disruption. These ex-
amples differ in institutional form and normative status. What they share is that the
value-bearing condition depends materially on the relation itself or on the patterned
interaction it makes possible.

Formation should be distinguished from contact. Onemeeting, transaction, or com-
munication event may begin a relation without stabilizing it. Economically conse-
quential formation often requires repeated interaction, mutual recognition, expec-
tations, compatibility, commitment, or institutional support. The relevant threshold
depends on the process. A one-time emergency referral can be sufficient for a par-
ticular outcome; a scientific collaboration may require durable shared methods and
trust; an infrastructure networkmay require formal standards andmaintenance obli-
gations. GRE therefore treats relation formation as mechanism-specific rather than
defining one universal criterion of relational existence.

Relations can also generate asymmetric value. A platform relation can create mar-
ket access while increasing dependence on platform governance. A financing rela-
tion can provide liquidity while creating repayment exposure. An employment rela-
tion can generate income, capability, and social connection while allocating author-
ity and risk unevenly. Relation formation should consequently be analyzed together
with bargaining position, exit conditions, maintenance burdens, and control over the
terms of the relation. The existence of a productive relation does not establish equal
incidence of the value it helps generate.

This subsection also clarifies the relation between relational value and value gen-
erated through relations. A relation can itself be valued, as in trust, companionship,
solidarity, or durable collaboration. It can also function as a generative condition for
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other value forms without being the primary object of valuation. A logistics relation
can generate material accessibility; a mentoring relation can generate capability and
epistemic value; a legal relation can generate institutional standing. Preserving this
distinction prevents “relational value” from becoming a catch-all category for every
value whose realization happens to involve more than one actor.

14.4.4 Knowledge Generation

Knowledge generation concerns processes through which economically relevant in-
formation, explanations, methods, classifications, interpretations, or warranted un-
derstandings become available for later action. Its role in the value-generation ar-
chitecture is distinct from both information transfer and capability formation. Infor-
mation can be transmitted without producing understanding; a person can possess
a capability without generating new knowledge; and knowledge can be produced
without immediately becoming economically usable. GRE therefore treats epistemic
generation as a process with its own conditions of production, validation, access, in-
terpretation, and uptake.

The economics of invention has long recognized that knowledge production differs
from ordinary commodity production because uncertainty and appropriation prob-
lems affect inventive activity (Arrow 1962). Later institutional work on knowledge
commons emphasizes additional questions of access, enclosure, preservation, intel-
lectual property, and collective governance (Hess and Ostrom 2007). These traditions
differ in emphasis, yet both support the limited point required here: knowledge gen-
erationhas institutional and relational conditions that affectwho can contribute, who
can access results, how knowledge circulates, andwhether it becomes a condition for
further generation.

Knowledge can be generated through formal research, experimentation, practical
learning, comparison, observation, documentation, interpretation, and distributed
problem solving. The output can be explicit, such as a dataset, theorem, protocol,
design, or report, or partly tacit, such as situated know-how embodied in skilled prac-
tice. The latter case matters because an organization can lose knowledge even when
documents remain. Staff turnover, weakened communities of practice, discontinued
maintenance, or loss of contextual memory can reduce the practical epistemic value
of formally preserved information.

Knowledge generation also has an evidential dimension. A new claim does not
acquire the same epistemic standing merely because it has been produced. Methods,
provenance, reproducibility, corroboration, interpretive coherence, and domain-
specific standards affect whether information becomes warranted or action-guiding.
This distinction is particularly important for GRE because epistemic events can
influence future decision pathways. A measurement, model, audit, testimony, or
experiment can change the relative support for alternative interpretations and
interventions without mechanically determining a single response.

The value of generated knowledge can be recursive and distributed. A scientific
result can support later discoveries; a public dataset can lower entry costs for multi-
ple users; a documented failure can prevent repetition; a local ecological observation
can improve governance; a shared technical standard can support interoperability.
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At the same time, knowledge can be enclosed, strategically withheld, rendered inac-
cessible through technical complexity, or converted into proprietary advantage. Gen-
eration and distribution are therefore separate analytical questions. A process can
generate substantial epistemic value while concentrating control over its use.

Knowledge generation can also reorganize other value forms. New knowledge can
increase the option value of delayed commitment, reduce uncertainty around ecolog-
ical risk, reveal previously hidden harms, or alter the financial valuation of an asset.
Such cross-form effects prepare the later analysis of transmission and conversion. At
this stage, the relevant identification question is whether a process produces a new
or materially improved epistemic condition and whether the relations needed for in-
terpretation and use are present.

14.4.5 Institutional Formation

Institutional formation concerns processes through which rules, statuses, rights, rou-
tines, governance arrangements, recognized categories, enforcement practices, or
stable expectations become sufficiently organized to structure later economic action.
Institutions can generate value by reducing uncertainty, making commitments cred-
ible, defining access, protecting rights, coordinating expectations, stabilizing collec-
tive action, or preserving resources across time. North’s institutional analysis em-
phasizes the role of humanly devised constraints in structuring interaction and shap-
ing incentives under uncertainty (North 1990). GRE uses this insight without treating
institutional persistence as intrinsically valuable.

The formation of an institution can involve formal legislation or contract, but it
can also arise through organizational routines, conventions, shared standards, pro-
fessional norms, repeated governance practices, or self-organized collective arrange-
ments. Ostrom’s studies of common-pool resource governance provide an important
empirical precedent for institutions generated through collective action outside a
simple market-versus-state binary (Ostrom 1990). The relevant GRE question is not
which institutional form is universally preferable. It is how a particular arrangement
changes the conditions underwhich value can be generated, accessed, sustained, con-
tested, or recirculated.

Institutional formation often converts fragile coordination into more durable ex-
pectation. A temporary collaboration can acquire governance rules; an informal enti-
tlement can become legally recognized; a recurring practice can become an organiza-
tional routine; a technical convention can become a standard; a community initiative
can develop procedures for membership, resource use, and conflict resolution. Such
stabilization can generate institutional value because later action requires less rene-
gotiation and because participants can plan with greater confidence.

Durability, however, creates path dependence as well as predictability. Institu-
tional formation can privilege particular categories, actors, technologies, or valua-
tion schemes. Once embedded in law, accounting, infrastructure, professional prac-
tice, or organizational routines, these arrangements can become costly to revise. An
institution that initially generates coordination value can later obstruct adaptation
or exclude newly relevant subjects. Value generation through institutional forma-
tion should therefore be analyzed together with revisability, contestability, and the
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distribution of authority over institutional change.
Institutional value can also be generated through recognition. Legal status can

transform a previously informal claim into an enforceable right; accreditation can
make competence portable; an organizational form can permit collective ownership
or asset holding; a governance procedure can give previously excluded participants
standing. Recognition in these cases is performative: the institution does not merely
observe an existing condition but changes what actions are authorized and what
claims become consequential.

Institutional formation frequently interacts with the other pathways in this sec-
tion. Knowledge institutions support epistemic generation; participatory rules shape
whose knowledge enters decisions; property and contract institutions affect resource
transformation; standards shape technical relation formation; educational institu-
tions support capacity formation. This interdependence explains why institutional
formation can have multiscale consequences even when the formal rule is adopted
at one organizational or jurisdictional level.

14.4.6 Participation

Participation concerns the generation of value through effective involvement in pro-
duction, governance, inquiry, valuation, design, maintenance, or decision. Its inclu-
sion as a distinct pathway reflects the possibility that participation is both a value
form and a mechanism through which other value forms are generated. A subject
can value participation because voice, recognition, agency, or membership matters
directly; participation can also improve knowledge, legitimacy, capability, coordina-
tion, or institutional fit when relevant contributions enter a process.

Effective participation requires more than formal invitation. Standing, informa-
tion, time, language, accessibility, procedural rights, confidence, material resources,
and the likelihood that contributions will receive practical consideration can deter-
mine whether participation is usable. Chapter 13 treated these conditions partly
through allocation and generative opportunity. The present section asks what can
be generated when participation becomes substantively effective.

One mechanism is epistemic. Participants can contribute situated knowledge un-
available to centralized decision makers. Another is capability-forming: repeated in-
volvement can develop skills in deliberation, coordination, technical interpretation,
leadership, or collective problem solving. Participation can also generate relational
value through trust and mutual recognition, although poorly designed participation
can generate conflict or fatigue instead. At the institutional level, participation can
improve legitimacy ormake rulesmore responsive to practical conditions. These out-
comes are contingent rather than automatic.

Participation can also alter the identity of value generators. In a purely recipient-
oriented model, an institution produces a service and others receive it. In partici-
patory production, affected subjects can contribute to defining objectives, methods,
standards, or maintenance. Generative-justice work is relevant here because it em-
phasizes the relation between those who generate value and their control over the
conditions and benefits of generation (Eglash 2016; Eglash et al. 2024). GRE does not
infer that participation always yields justice. It uses the distinction to ask who is rec-



14.4. VALUE GENERATION 43

ognized as a value generator and how participation affects control, incidence, and
recirculation.

Participation can become extractive when institutions solicit time, data, cultural
knowledge, emotional labor, or community legitimacy without returning meaning-
ful influence or benefit. Formal co-design can leave agenda setting and final author-
ity unchanged. Volunteer participation can substitute unpaid effort for institutional
responsibility. Consultation can produce information while keeping decision rights
concentrated. A serious value-generation analysis therefore distinguishes participa-
tory input, effective influence, benefit incidence, and control over resulting outputs.

Participation also creates maintenance obligations. Collective governance, open-
source communities, cooperatives, research collaborations, and civic institutions re-
quire continuingwork to sustain communication, documentation, conflict resolution,
and renewal of membership. The value generated through participation can dissi-
pate when these maintenance capacities are ignored. Participation is therefore best
understood as an organized generative process whose quality depends on both entry
and continuity.

14.4.7 Option Generation

Option generation concerns processes that create, preserve, or make practically
reachable alternatives for later action. It extends the distinction introduced in
Section 14.2.8: option value concerns the significance of reachable alternatives,
whereas option generation concerns the process through which those alternatives
become available. The difference is analogous to the distinction between a capability
and capability formation. A system can possess valuable options because earlier
investments, institutional choices, standards, or relations generated them.

Options can be generated through several mechanisms. Interoperable infrastruc-
ture can permit switching among providers or technologies. General education can
support several later occupational paths. Open standards can allowmultiple compati-
ble innovations. Amodular research infrastructure can accommodate questions that
were not known when it was built. Legal recognition can open access to institutions
previously unavailable. Ecological preservation can retain future uses and regener-
ative capacities that irreversible conversion would foreclose. Financial reserves and
organizational slack can create room for response under uncertainty.

Option generation is especially important where the future is uncertain and com-
mitments are partly irreversible. A narrowly optimized arrangement can perform
well under expected conditions while leaving little room for adaptation. A somewhat
less optimized but modular, redundant, or revisable arrangement can generate a
wider range of feasible responses. This does not imply that more options are always
better. Maintaining alternatives can consume resources, delay specialization, com-
plicate coordination, or preserve low-value paths. The evaluative question concerns
which options matter, for whom, at what cost, and under which uncertainties.

Options also differ in accessibility. A formal alternative that requires unavailable
capital, knowledge, permission, language, mobility, or technical compatibility has
weak practical significance for the affected subject. Option generation therefore re-
quires attention to conversion conditions. Creating a legal right of exit without cre-
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ating a practical alternative provider may generate little effective option value. Pub-
lishing open data without usable documentation may create nominal access while
leaving entry barriers intact. The pathway is complete only when the alternative be-
comes sufficiently reachable for the analytical purpose at hand.

Option generation can produce recursive generativity. An option can become a
platform for later option creation. A broadly educated population can generate new
occupations and institutions; an open technical standard can support unforeseen
complementary innovations; a protected ecological corridor can preserve evolution-
ary and ecological processes whose future significance is unknown. These cases illus-
trate why option generation is closely related to future value without being identical
to it. The generated option is a present structural property of the feasible action space,
while the value eventually realized through it can remain uncertain.

This pathway also makes foreclosure analytically visible. When an institution,
technology, infrastructure, or contract closes alternatives, the relevant effect is not
simply the absence of new generation. It can be a reduction in previously reachable
pathways. Later sections on accumulation, extraction, harm, and historical transfor-
mation will examine such processes more directly. Here the point is that generating
and closing options are distinct mechanisms that can occur simultaneously across
different positions.

14.4.8 Multiscale Generation

Multiscale generation concerns value-generating processes whose enabling condi-
tions, mechanisms, and effects are distributed across more than one analytical scale.
Its purpose is to prevent local generation from being treated as self-contained when
it depends on organizational, regional, national, transnational, ecological, or inter-
generational relations. Scale is process-relative: the relevant levels depend on the
mechanism rather than on a fixed territorial hierarchy.

A local enterprise can generate employment and capability through national legal
institutions, transnational supply networks, digital platforms, public infrastructure,
and ecological resources. A national research programme can generate local labora-
tories, international knowledge networks, and firm-level innovation. A community
conservation initiative can depend on regional watersheds, national property law,
and global climate conditions. A platform can generate network value at transna-
tional scale while distributing labor, risk, and infrastructure burdens locally. In each
case, the generative process cannot be adequately attributed to one scale without ex-
amining the relations that connect them.

Cross-scale complementarity is one mechanism. Local capability can become valu-
able because wider infrastructure makes it usable; national institutions can become
effective because local organizations enact them; transnational standards can lower
coordination costs while relying on local compliance and maintenance. Cross-scale
constraint is another. A locally valuable practice can be undermined by national reg-
ulation, international price shifts, ecological change, or concentrated platform power.
Conversely, a national policy can have weak generative effect when local institutions
lack conversion capacity.

Multiscale generation also affects attribution. Visible value may appear at one
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scale while the labor, ecological input, public investment, or institutional support
that made it possible lies elsewhere. A profitable firm can draw on publicly funded
education and infrastructure; a digital service can depend on distributed data labor
and energy-intensive compute; an urban development can generate land value partly
through public transport investment; an export industry can generate national in-
come while imposing localized ecological burdens. GRE does not require a single
accounting rule for these cases. It requires that claims about generation identify ma-
terially relevant cross-scale conditions rather than locating value creation onlywhere
the final price or revenue appears.

Temporal scale interacts with spatial and institutional scale. Some generative pro-
cesses mature over years while others respond quickly; some benefits are local and
immediate while costs appear later or elsewhere. A research investment can pro-
duce knowledge long before commercial return; institutional capacity can accumu-
late slowly and then enable rapid coordination during crisis; ecological depletion can
remain weakly visible until thresholds are crossed. Multiscale generation therefore
includes coupled timescales as well as coupled territorial or organizational scales.

The analytical implication is neither that every value inquiry should trace the en-
tire world-system nor that local explanations are invalid. Scope should follow mate-
rial relevance. A laboratory study can remain local when wider conditions are stable
and analytically secondary. A firm-level capability study can abstract from macroe-
conomic conditions when the abstraction is justified. The frame should widen when
cross-scale dependenciesmaterially alter the explanation ofwhere value comes from,
who contributes to it, who can access it, or which burdens accompany it.

Proposition 14.9 states the section’s resulting scope rule.
Proposition 14.9 (Pathway-specific analysis of value generation). A GRE claim that
value has been generated is analytically adequate only to the extent required by the
inquiry when it identifies the relevant value form and evaluative standpoint, specifies
a plausible generative pathway, and preserves materially consequential differences
among generation, recognition, transfer, capture, and downstream incidence. Where
several pathways or scales jointly condition the result, their interaction should remain
visible rather than being compressed into a single undifferentiated source of value.

Proposition 14.9 does not impose maximal causal reconstruction. Its purpose is to
prevent a broad rhetorical claimof “value creation” from substituting formechanism.
Some inquiries can identify a short andwell-bounded transformation; others require
capacity, relation, institution, knowledge, participation, option, ormultiscale analysis.
The appropriate resolution depends on the question and the materiality of omitted
mechanisms.

The section also clarifies the relation between value generation and the generative-
value concept introduced at the close of Chapter 13. Value generationnames a process
through which specified value-bearing conditions emerge, expand, regenerate, or be-
come realizable. Generative value concerns the significance of processes or condi-
tions that contribute to further generation under an explicit evaluative standpoint. A
capability can therefore be generated in the present and later carry generative value
because it supports additional learning or collective action. A relation can gener-
ate immediate coordination value without producing substantial later generativity.
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Keeping these concepts separate allows the analysis to ask first what value is gen-
erated, then how it moves, changes form, recirculates, accumulates, dissipates, or
contributes to subsequent generative processes.

The next section takes up the first of those questions directly. Once value has been
generated or recognized in oneposition or configuration, its consequences can extend
through transfers, transmissions, transformations, and propagation across relations.
An adequate account of value therefore requires attention not only to origins but also
to the pathways through which heterogeneous value forms travel and change.

14.5 Value Transmission, Transfer, and Propagation

Section 14.4 distinguished value generation from recognition, transfer, and capture
and identified several pathways through which value-bearing conditions can be pro-
duced or expanded. The role of the present section is to analyze what happens when
such conditions move, become available, are reproduced, or acquire effects across
positions and relations. Its objective is to distinguish transfer, transmission, and prop-
agation; identify the objects, positions, channels, transformations, and incidence in-
volved; and provide a formal representation that can accommodate heterogeneous
value forms without presuming a conserved scalar quantity. The discussion then ex-
amines transformation, loss, leakage, return, reciprocity, distributed consequence,
justice, unequal transfer capacity, capture, cross-scale movement, and delay. The
method is conceptual and mechanism-oriented, with a restrained formal layer used
to make provenance, path, type, and transformation explicit.

The economic significance of transmission becomes visible whenever the location
of value is insufficient to explain its effective incidence. A financial transfer can be
routed through institutions that retain fees or impose conditions. Knowledge can be
transmitted without disappearing from its source, yet its usability can depend on lan-
guage, documentation, trust, and institutional recognition. A credential can travel
through a recognition regime while the underlying capability is only partly repre-
sented. A technical standard can propagate across organizations and reorganize com-
patibility, dependency, and future investment. Ecological benefits and burdens can
move across territorial boundaries throughmaterial flows anddelayed systemeffects.
In each case, something economically consequential reaches beyond its initial posi-
tion, while the mechanism of movement helps determine what becomes available, to
whom, in what form, and with which consequences.

GRE therefore treats transmission as a relational process rather than a metaphor
of a substance flowing unchanged through a neutral pipe. The relevant channel can
translate, certify, filter, transform, delay, amplify, attenuate, gate, or capture what
passes through it. The source can remain in possession of the transmitted condi-
tion, as in many knowledge processes; the recipient can receive a derivative rather
than the source object; intermediaries can acquire value or impose burdens; and
downstream positions can be affected without appearing in the formal transfer con-
tract. Analysis should consequently preserve provenance, value form, pathway, insti-
tutional conditions, and incidence whenever these are material to the research ques-
tion.
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A further discipline concerns conservation. Financial bookkeeping often sup-
ports conservation-like identities within a specified account boundary. Other value
forms need not behave similarly. Knowledge can be replicated; trust can strengthen
through repeated successful exchange; ecological capacity can regenerate under
some conditions and degrade under others; a legal status can enable several parties
at once; an institutional rule can propagate by imitation. GRE therefore does not
assume that transmitted value is a fixed quantity partitioned among recipients. Quan-
titative conservation may be imposed locally where the empirical object warrants it,
but it is not a general property of heterogeneous value transmission.

Definition 14.10 fixes the principal analytical object used in the section.
Definition 14.10 (Value-transmission episode). A value-transmission episode is a
bounded reconstruction of a process in which one or more value-bearing objects,
conditions, claims, capacities, relations, signals, or recognized representations be-
come available, effective, transformed, redistributed, reproduced, or consequential
across specified source, recipient, intermediary, and affected positions through
identifiable relational channels over a stated horizon. The reconstruction retains
the relevant value form, provenance, path, transformation, and incidence without
presuming conservation or complete commensurability.

The word episode is deliberately modest. A transmission can be a discrete pay-
ment, a recurrent remittance, a multi-stage knowledge-transfer process, a diffusion
process across organizations, or a long-horizon ecological consequence. The analyt-
ical boundary should be selected according to the process under study rather than
inferred from the existence of a transaction record.

Table 14.5 summarizes themain dimensions developed below. The dimensions are
separable for analysis but often interact in practice.

14.5.1 Transfer, Transmission, and Propagation

The first analytical task is terminological separation. Transfer identifies a bounded re-
assignment or provision of a value-bearing object, right, claim, access condition, rep-
resentation, or control position between specified positions. Transmission identifies
the relational process through which something value-bearing becomes available or
effective at another position, potentially through intermediaries and transformation.
Propagation identifies the extension or reproduction of value-bearing effects across
multiple positions, relations, or scales through time. The three concepts overlap, yet
each foregrounds a different object of explanation.

A transfer is often the most institutionally visible event. Moneymoves between ac-
counts; title to an asset changes; a license is granted; data are delivered; a scholarship
is awarded; equipment is handed over; a right of access is recognized. Transfer anal-
ysis can ask whether the object reached the intended recipient, whether the amount
or right was correctly specified, and whether conditions of transfer were satisfied.
This level remains sufficient for questions whose practical object is receipt or formal
reassignment.

Transmission becomes relevant when effective realization depends on the path.
The same dataset can have different epistemic valuewhen accompanied bymetadata,
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Table 14.5: Analytical architecture of value transmission, transfer, and propagation

Dimension Analytical object Characteristic question Characteristic caution

Process type Transfer, transmission,
propagation

Is the focal event a bounded
reassignment, a mediated
passage, or an expanding
pattern of downstream
consequence?

The three processes can coexist
in one trajectory

Value form Material, financial,
capability, relational,
epistemic, institutional,
participatory, option, future,
ecological, or another
specified form

What form is represented at
each point in the path?

Form labels do not establish
commensurability

Positions Source, recipient,
intermediary, generator,
bearer, affected party

Which positions generate, send,
route, receive, transform, or
bear consequences?

One actor can occupy several
positions

Channel and
path

Contract, market,
organization, platform,
infrastructure, legal regime,
language, community,
ecological pathway

Through which relation or
sequence does transmission
occur?

Channels can transform as well
as carry

Transformation Conversion, certification,
translation, aggregation,
copying, filtering,
degradation

What changes while
transmission occurs?

Change of form is not
automatically loss

Incidence Direct receipt, indirect
benefit, burden, exclusion,
maintenance, dependency,
spillover

Who or what is materially
affected beyond the formal
recipient?

Formal transfer boundaries can
understate incidence

Governance Access, rules, gatekeeping,
pricing, consent,
contestation, exit, return

Who can initiate, block, redirect,
condition, or contest
transmission?

Control over transmission can
become a source of power

Time and scale Delay, recurrence, latency,
local and cross-scale paths

When and at which scales do
effects become realized?

Immediate receipt can differ
from later consequence

translation, documentation, and institutional authorization. The same payment can
support different capacities under different fee structures, delays, currency conver-
sions, or legal restrictions. A technical instruction can become usable only after tacit
knowledge, demonstrations, or trusted interpretation are transmitted alongside the
text. Transmission therefore includes the mediating relations that connect an origin
to practical uptake.

Propagation extends the boundary further. A transmitted practice can be adopted
by several organizations; a financial shock can spread through contractual and
balance-sheet relations; a legal rule can be copied across jurisdictions; a standard
can reorganize compatibility across an industry; knowledge produced in one site
can be reused elsewhere and generate further knowledge. Propagation can occur
through repeated transfers, imitation, network effects, common infrastructure, in-
stitutional diffusion, ecological processes, or higher-order coordination. Network
and higher-order representations can be useful where the path and configuration
materially affect reach (Wasserman and Faust 1994; Bick et al. 2023).

The distinctions also prevent amisleadingmetaphor of source depletion. In a trans-
fer of a unique physical asset, receipt by one position can coincide with loss of pos-
session by another. In knowledge transmission, copying may preserve the source
while expanding availability. Institutional recognition can sometimes expand access
for one position without removing it from another. Relational value can strengthen
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through reciprocal use. A generalizedmodel should therefore leave source change as
an empirical question rather than building depletion into the definition of transfer.

Transfer, transmission, and propagation can also diverge temporally. A payment
may transfer instantly while the capability it supports develops over months. A legal
right may be granted now while practical access remains blocked until institutional
procedures change. A standard may be transmitted to early adopters and propagate
later as complementary investments accumulate. This timing distinction prepares
the later analysis of delayed and cross-scale transmission.

14.5.2 Value Forms and Transfer Objects

A value form and a transfer object should be distinguished. Section 14.2 identified
several analytical forms of value. A transfer object is the carrier, claim, condition,
representation, or institutional device through which a value-relevant transmission
is organized. The same transfer object can implicate several value forms, while the
same value form can be transmitted through different objects.

Money provides a simple illustration. The transferred object can be a monetary
claim denominated in a specified currency. Its financial value is immediate, yet its
later capability, option, relational, or institutional value depends on conversion con-
ditions. A scholarship payment can finance tuition, expand practical educational ac-
cess, alter status within an institution, create future options, and change household
obligations. Treating the transferred money as identical to the full value trajectory
would collapse the distinction between carrier and consequence.

Knowledge offers a different pattern. A report, dataset, software repository, les-
son, diagram, demonstration, or conversation can function as a transfer object for
epistemic value. Yet the object is not the knowledge in an exhaustive sense. Interpre-
tation can require prior concepts, language, institutional permission, tacit skill, and
opportunities for practice. Epistemic value can therefore be carried by an artifact
while remaining only partly realizable through the artifact alone.

Rights and statuses can also be transfer objects in a broad institutional sense. A
permit, membership, credential, entitlement, recognized claim, or access authoriza-
tion can reorganize later feasible action. Property-rights analysis illustrateswhy such
objects should not be reduced to a binary owned/unowned variable: access, with-
drawal, management, exclusion, and alienation can be distributed among different
positions (Schlager and Ostrom 1992). The value transmitted by an institutional sta-
tus can therefore depend on the bundle of effective rights and on the institutions that
recognize them.

Relational value poses a further caution. A relation itself need not be treated as
a transferable possession. A referral, introduction, membership, reputation signal,
compatibility standard, or shared governance arrangement can transmit conditions
that enable relations to form or become effective. The appropriate transfer object
is then the access condition, signal, institutional recognition, or resource supporting
the relation, rather than a claim that the relation has moved as a substance from one
actor to another.

Ecological value similarly resists a simple carrier model. Water, nutrients, pollu-
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tants, seeds, energy, carbon, habitat conditions, and ecological functions can move
or propagate across space. Their economic significance depends on ecological rela-
tions and affected positions. A transfer object can therefore bematerially identifiable
while its value form and incidence remain distributed and contested.

The analytical implication is a provenance rule: when describing a transmission,
identify the object or condition that moves or becomes available and separately iden-
tify the value form or forms attributed to it. This discipline reduces the risk of infer-
ring that a change in object location is equivalent to a proportional transfer of every
value associated with that object.

14.5.3 Source, Recipient, and Intermediary Positions

Transmission is organized through positions rather than through fixed moral identi-
ties. A source position is a position from which the focal object, condition, claim, sig-
nal, or value-bearing effect enters the bounded transmission episode. A recipient posi-
tion is one at which it becomes available, recognized, effective, or consequential. An
intermediary position participates in routing, translating, certifying, financing, stor-
ing, filtering, aggregating, governing, or otherwise mediating the path. These roles
can be occupied by persons, organizations, infrastructures, institutions, platforms,
communities, or other analytically specified entities.

The same actor can occupy several positions. A university can receive public fund-
ing, intermediate it through departments, generate knowledge, transmit credentials,
and later receive donations or reputational returns from graduates. A platform can
receive data, mediate access between users, transform information through ranking
systems, and capture financial value through advertising. A community organization
can receive a grant while also contributing unpaid knowledge, legitimacy, mainte-
nance, and social coordination that become constitutive sources of later value. Source
and recipient labels therefore should not be treated as permanent characteristics of
actors.

The source can also be distributed. Knowledgemay arise from accumulated public
research, community practice, prior infrastructure, and several organizations rather
than from a single originator. Ecological value can depend on distributed mainte-
nance and inherited natural conditions. Institutional credibility can be co-generated
through repeated conduct by many participants. When the generative source is col-
lective, attributing the resulting value to the actor that performs the final transfer can
obscure provenance and create later justice problems.

Intermediaries deserve particular attention because mediation can change both
form and incidence. A bank can convert, delay, price, and condition a financial trans-
fer. A credentialing institution can translate learning into recognized status. A trans-
lator can make knowledge usable across language boundaries. A digital platform
can determine visibility and compatibility. A public agency can certify eligibility and
route access. These intermediaries can add value through coordination, verification,
risk-bearing, interpretation, or infrastructure; they can also become bottlenecks or
sites of capture.

Intermediary analysis should therefore distinguish function fromentitlement. The
fact that mediation contributes to value realization can support a claim that some
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resources are required to sustain the intermediary function. It does not by itself de-
termine how much value the intermediary should receive, what control it should
exercise, or whether alternatives should remain available. Those questions require
an evaluative and institutional framework.

Position analysis also clarifies burden. The position that formally sends or receives
a transfer need not be the position that bears maintenance, risk, compliance, ecolog-
ical cost, or future dependency. Distributed incidence, developed below, therefore
supplements the source-recipient-intermediary triad with affected positions that can
lie outside the contractual path.

14.5.4 Relational Channels and Transfer Paths

A transmission channel is a relation, institutional arrangement, infrastructure, or re-
peated mechanism through which a value-bearing object or effect can pass, become
recognized, or acquire practical reach. A transfer path is an ordered or partially or-
dered sequence of such channels connecting relevant positions. The distinction al-
lows GRE to analyze route structure without presuming that social processes always
take the form of simple pairwise chains.

Channels can be contractual, organizational, market-based, technical, legal, lin-
guistic, communal, educational, financial, ecological, or mixed. A contract can define
rights and obligations; an organization can route budgets and authority; a market
can match claims and prices; a platform can mediate discoverability and access; a le-
gal regime can recognize status; a language can enable interpretation; a professional
community can validate knowledge; an ecological process can transportmaterial con-
sequences. The channel is therefore part of the causal and institutional architecture
of transmission.

Several channel properties can matter. Accessibility concerns who can enter or
use the channel. Capacity concerns the volume, complexity, or diversity it can sup-
port. Reliability concerns whether expected transmission occurs under specified con-
ditions. Latency concerns delay. Visibility concerns whether participants and af-
fected parties can observe the process. Reversibility concerns whether transmission
can be withdrawn, corrected, or redirected. Governability concerns who can change
the channel’s rules. Transformative intensity concerns howmuch the transmitted ob-
ject or value representation changes along the path.

Paths can be alternative or complementary. A migrant can send money through
formal banking, digital payment, or informal networks; scientific knowledge can
travel through publication, teaching, software, standards, consultancy, or profes-
sional mobility. Alternative paths can increase resilience and bargaining power.
Complementary paths can be required together: a legal entitlement may need in-
formation, documentation, translation, and local institutional recognition before
practical access is realized.

Pairwise graphs can represent many channels, while hypergraphs or other higher-
order representations can be useful where transmission depends on a configuration
of several participants rather than separable dyads (Wasserman and Faust 1994;
Bick et al. 2023). The choice of representation should follow the process. A mul-
tilateral guarantee, common infrastructure, consortium, or shared standard can
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require a higher-order representation because the transmission condition is jointly
constituted.

Path analysis also introduces provenance. A value-bearing effect received at the
end of a path can depend on transformations performed upstream. Recording the
path helps identify where translation occurred, where claims were certified, where
fees were extracted, where loss or leakage emerged, and where responsibility for
maintenance or error resides. Provenance becomes especially important when het-
erogeneous value forms are converted during transmission.

14.5.5 Value-Transmission Formalism

A compact formalism can make the preceding distinctions explicit without reducing
them to a common metric. Let P denote a set of represented positions, E a set of rep-
resented relational channels, and F a set of value-form labels. For each value form
f ∈ F, let Vf denote a representation space appropriate to that form. The spaces Vf

need not share units, algebraic structure, or cardinal comparability. A financial rep-
resentation can use currency units; an epistemic representation can use categories
of evidence or competence; an institutional representation can use statuses or rights;
a relational representation can use network or qualitative relational properties.

A transmission episode can then be represented by a record containing source po-
sition s, a set of recipient positions R, a possibly empty set of intermediaries M , a
path or higher-order channel structure p, an input value form f0, one or more out-
put forms, a contextual state c, and a time interval. Equation 14.1 gives one compact
notation.

τ =
(
s,R,M, p, f0, fout, c, [t0, t1]

)
. (14.1)

Equation 14.1 is a bookkeeping representation rather than a causal model by itself.
Its purpose is to prevent important elements from disappearing when a transfer is
summarized by a source, recipient, and nominal amount. The context c can contain
legal status, institutional rules, complementary capacities, language, infrastructure,
risk conditions, evaluative standpoint, or other variables justified by the research
question.

The formalism remains typed. For a channel e ∈ E and context c, a transmission op-
erator from form f to form g can be represented as a partial mapping. Equation 14.2
states the generic form.

T g←f
e,c : Df

e,c ⊆ Vf −→ 2Vg×Ξe,c . (14.2)

In Equation 14.2, Df
e,c is the domain in which the channel is practically applica-

ble, 2(·) denotes the set of represented subsets of admissible outcomes, and Ξe,c stores
side information such as recipient position, delay, burden, provenance, confidence,
or institutional condition. A deterministic model can replace the set-valued output
with a single value. A qualitative study can instantiate Vf through categories rather
than numbers. The notation therefore distinguishes formal structure from empirical
parameterization.
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For an ordered path p = (e1, . . . , em)with intermediate forms f1, . . . , fm−1, the path-
level representation can be written as a composition when the outputs and domains
are compatible. Equation 14.3 records this conditional composition.

T fm←f0
p,c = T fm←fm−1

em,cm ◦ · · · ◦ T f1←f0
e1,c1 . (14.3)

Equation 14.3 does not imply that every social transmission is literally sequential or
that path composition is empirically sufficient. Higher-order coordination, feedback,
simultaneous interaction, and changing context can require richer representations.
The composition symbol denotes ordinary function composition in a deterministic
representation and relational composition in a set-valued representation. The equa-
tion therefore provides a transparent baseline for cases in which a staged path is a
useful analytical approximation.

The principal advantage of the typed construction is that cross-form transmission
does not require addition across unlike values. A financial input can support capabil-
ity formation, an epistemic signal can change institutional status, or relational trust
can reduce the cost of later financial coordination. These transformations can be rep-
resented throughmappings betweendistinct spaceswhile preserving the provenance
of each step.

14.5.6 Transmission Operators and Transfer Kernels

Transmission operators represent transformations at the structural level. A transfer
kernel is appropriate only when the research design supplies a quantitative or prob-
abilistic representation of how an input at one position and time contributes to an
output at another position and time. The kernel should therefore be treated as an
empirical model class rather than a universal feature of GRE.

Suppose a source representation x
(f)
i (t) and recipient representation y

(g)
j (t′) are

measurable in spaces for which a linear integral approximation is meaningful over
the chosen domain. A context-dependent transfer kernel can be written as Equa-
tion 14.4.

y
(g)
j (t′) =

∫
Kg←f

ij (t′, t | c)x(f)i (t)dt+ ε
(g)
j (t′). (14.4)

In Equation 14.4,Kg←f
ij represents the modeled relation between source and recip-

ient under context c, and ε
(g)
j collects unmodeled contributions and error. If f = g

and the units are preserved, the kernel can represent attenuation, delay, or routing.
If f ̸= g, the kernel embeds an explicitly modeled conversion relationship and there-
fore carries the assumptions, units, and empirical uncertainty of that conversion. It
should not be interpreted as a universal exchange rate among value forms.

Kernel models can be useful for financial remittance delays, diffusion of a measur-
able signal, energy or material transmission, epidemiological-like propagation analo-
gies, or other processes where time and path response can be estimated. Their useful-
ness depends on data and mechanism. In many institutional, relational, or epistemic
settings, qualitative process tracing or a typed graph can be more faithful than a nu-
merical kernel.
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Operators and kernels also differ in epistemic status. An operator can function as a
structural formalization that records admissible transformations. A kernel typically
requires stronger empirical commitments: measurement choices, functional form,
stationarity or non-stationarity assumptions, boundary conditions, and parameter
estimation. Conflating the two can make a conceptual diagram appear more empiri-
cally established than it is.

A further caution concerns feedback. Equation 14.4 is written as a one-way rela-
tion for clarity. Actual transmission can change the channel itself: repeated success-
ful transfer can build trust, congestion can reduce capacity, fees can change entry,
learning can alter conversion ability, and institutional response can modify eligibil-
ity. Dynamic models should therefore allow K or T to depend on prior transmission
history when such path dependence is material.

14.5.7 Heterogeneous Value Transmission

Heterogeneous value transmission is the central case for which a typed formalism
is needed. A process can begin with one value form and produce effects in several
others without those forms becoming comparable on a common scale. A financial
transfer can support capability, institutional, relational, and option value. Knowl-
edge transmission can generate financial returns, institutional recognition, or future
options. Ecological restoration can affect material production, future value, and col-
lective capability. The transmission analysis should retain these branches rather than
collapse them into a single aggregate by default.

A heterogeneous transmission record should preserve at least five kinds of prove-
nance where they matter: the input value form, the transformation or conversion
interface, the output value form, the positions affected, and the evaluative or mea-
surement framework through which the output is recognized. This makes it possible
to distinguish a real transformation from a change in measurement language.

The distinction between transmission and conversion is especially important.
Transmission concerns how an economically consequential condition becomes avail-
able or effective across positions or relations. Conversion concerns a change in value
form or representational realization. A payment sent from one account to another
can be transmission without cross-form conversion. A credentialing process that
converts learning into recognized institutional status can involve conversion even
when little geographic movement occurs. Many trajectories contain both.

Commensuration is another separate operation. Converting several effects into a
common monetary, index, or scoring metric can support comparison, but the metric
is institutionally and methodologically constructed. Research on commensuration
and valuation shows that such transformations have cognitive and political conse-
quences and can reorganize the objects being compared (Espeland and Stevens 1998;
Fourcade 2011). GRE therefore records commensuration as an analytical act rather
than treating a common metric as evidence that heterogeneous values were already
naturally homogeneous.

Heterogeneous transmission can also produce non-additive outcomes. A small fi-
nancial contribution can unlock a large capability effect when complementary infras-
tructure already exists. Additional information can have little epistemic value when
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interpretation capacity is absent. Institutional recognition can create discontinuous
access to rights or markets. Relation formation can alter the marginal value of other
resources. These interactions caution against inferring downstream value from the
nominal magnitude of the initial transfer.

Where a research design requires aggregation, the aggregation rule should state
its domain and purpose. A fiscal analysis can legitimately aggregate money; a mul-
ticriteria evaluation can normalize several dimensions for a decision procedure; a
capability study can use specified indicators. The claim should remain local to that
representation. Heterogeneous transmission becomes analytically distorted when a
convenient common metric is silently promoted into an ontology of value.

14.5.8 Transformation, Loss, and Leakage in Transfer

Transmission commonly changes what passes through it. Transformation is a change
in form, quality, usability, institutional status, interpretation, or practical effect. Loss
is a reduction in the value-relevant property or usable effect relative to a specified
purpose and boundary. Leakage is a diversion of resources or effects toward posi-
tions, uses, or pathways outside the intended or modeled destination. These cate-
gories can overlap, but they should not be treated as synonyms.

Transformation can be productive. Translation can make knowledge accessible;
certification can convert uncertain information into institutionally recognized evi-
dence; packaging can preserve a material good; intermediation can reduce risk; ag-
gregation can make small contributions usable for infrastructure. A change between
source and recipient is therefore not evidence of inefficiency by itself.

Loss requires a reference. Physical spoilage can reduce usable material; currency
fees can reduce the amount received; information can be degraded through repeated
compression; trust can be lost through breach; a legal right can lose practical effect
when procedures become inaccessible. The relevant baseline can be an intended out-
put, a counterfactual path, or a technically defined preservation criterion. Without
such a baseline, the label loss risks embedding an unstated normative judgment.

Leakage is similarly boundary-dependent. A subsidy spent outside a target region
can appear as leakage in a regional programme while remaining income elsewhere.
Knowledge intended for one organization candiffusemorewidely and create positive
external effects. Funds routed through corruption can represent capture from one
evaluative standpoint and income to another position, while still violating the gov-
erning institutional rules. Analysis should state the intended path and the affected
boundary before characterizing an effect as leakage.

Source depletion should also be separated from path loss. A unique asset trans-
ferred away from a source can reduce source holdings even if the recipient receives
it intact. Knowledge can be transmitted without comparable depletion. Relational
attention or caregiving can impose time and emotional burdens on the source even if
the recipient benefits. This distinction matters for justice because a highly effective
transmission can still be exploitative if the burdens ofmaintaining it are concentrated
on poorly recognized source positions.

Where scalar measurement is appropriate, an efficiency or yield measure can be
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defined locally. Such a measure should remain restricted to comparable units and a
specified objective. GRE does not generalize a same-form financial transfer ratio into
a universal measure of heterogeneous value transmission.

14.5.9 Return, Reciprocity, and Backflow

Transmission need not be unidirectional. Return identifies a later flow or effect that
reaches a source, generator, maintaining community, or another position specified
as entitled to return. Reciprocity identifies a relational pattern inwhich giving, contri-
bution, support, or recognition is met by an expected or practiced response. Backflow
is a broader descriptive term for reverse-direction consequences, whether beneficial,
burdensome, voluntary, institutionalized, or unintended.

Return can occur in the same value form or another one. Financial investment can
generate monetary return; community knowledge can receive institutional recogni-
tion or infrastructure support; training can return as mentoring; open-source contri-
bution can receive reputation, improvements, or maintenance from later users; eco-
logical stewardship can return through improved material conditions. Cross-form
return is common, so reciprocity should not be presumed to require equality of nom-
inal quantities.

Temporal structure matters. Immediate exchange can be reciprocal, but so can
long-horizon arrangements in which return is delayed or distributed across differ-
ent members of a community. A public institution can receive taxes now and pro-
vide infrastructure over time. Intergenerational knowledge transmission can create
obligations ofmaintenance or stewardship that are not discharged to the original con-
tributor. The evaluative question concerns the governing relation and the legitimacy
of the expected return rather than a mechanical balance at each moment.

Backflow includes negative effects. A recipient can become indebted, surveilled,
dependent, or obligated as a condition of receiving a transfer. A technology transfer
can send user data, royalties, or technical dependence back to the provider. Financial
support can generate reporting burdens or policy conditions. Ecological extraction
can return pollution or climate risk to distant or future positions. Reverse-direction
effects therefore belong to transmission incidence even when they are absent from
the nominal transfer object.

Generative-justice work places particular emphasis on value returning to the peo-
ple and communities that participate in its generation and on avoiding extractive
one-way flows (Eglash 2016; Eglash et al. 2024). GRE adopts this as an important
justice question while retaining the need to specify the relevant generators, forms
of contribution, governance arrangements, and affected non-human conditions. A
circular flow can still reproduce hierarchy if control over the circulation remains
concentrated.

Reciprocity also should not be romanticized. A reciprocal norm can sustainmutual
aid and trust, but it can also impose coercive obligations, exclude outsiders, or conceal
unequal capacity to contribute. Analysis should therefore separate the existence of
return from its justice, voluntariness, and effect on future generative opportunity.
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14.5.10 Transfer Incidence and Distributed Consequence

Transfer incidence concerns who or what is materially affected by a transmission
beyond the positions named in the formal transfer. The concept extends ordinary re-
cipient analysis by tracing direct receipt, indirect benefit, burden, exclusion, mainte-
nance responsibility, dependency, and downstream consequence across the bounded
relational configuration.

A transfer can have several incidence layers. The formal incidence identifies
the legally or administratively recognized sender and recipient. The effective inci-
dence identifies positions whose resources, capabilities, constraints, or opportunities
change through practical use. The relational incidence identifies changes in authority,
dependency, trust, coordination, maintenance, or exit. The downstream incidence
identifiesmaterially relevant effects on later or indirectly connected positions. These
layers can coincide, but they often diverge.

Examples are common. A grant to an organization can benefit employees while
increasing reporting work for administrators and dependency on a donor. A digital
platform subsidy can lower user prices while strengthening the platform’s position
relative to complementors. Infrastructure investment can benefit connected regions
while redirecting traffic or environmental burden elsewhere. A new credential can
expand access for holders while raising entry barriers for otherwise capable non-
holders. The transfer amount by itself does not reveal these distributed effects.

Causal inference under interference provides onemethodological reminder: an in-
tervention assigned to one unit can affect outcomes of other units through contagion,
allocation, or other pathways, so unit-level independence should not be presumed
where relations create cross-unit effects (Ogburn and VanderWeele 2014). GRE uses
this insight as amethodological caution rather than as a claim that all economic trans-
mission should be modeled through a single causal-graph formalism.

Distributed consequence also extends beyond human recipients. Ecological sys-
tems can bearmaterial burdens or provide regenerative capacity; future participants
can inherit infrastructure, debt, depleted resources, standards, or institutions. Such
incidence should be included when it is materially relevant to the value claim and
research question.

A complete incidence map is rarely possible or necessary. The depth of tracing
should be proportional to plausible materiality. Researchers can define stopping
rules through temporal horizon, causal strength, institutional relevance, magnitude,
reversibility, vulnerability, or decision usefulness. The purpose is to prevent the
administrative boundary of a transfer from silently becoming the boundary of eco-
nomic consequence.

14.5.11 Justice of Value Transmission and Transfer

Justice analysis enters transmission after the descriptive architecture has identified
positions, pathways, transformations, burdens, returns, and control. The role of this
subsection is to specify questions that a justice framework can ask without assum-
ing that GRE itself supplies one universal distributive rule. Relevant normative tra-
ditions can disagree about equality, sufficiency, rights, freedom, reciprocity, desert,
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need, sustainability, recognition, or procedural fairness. GRE contributes a relational
map on which those disagreements can be made more explicit.

At least eight questions recur. Who participates in generating the value that en-
ters transmission? Who can initiate or block the transfer? Who controls the channel
and its rules? Who receives the focal object or benefit? Who performs translation,
maintenance, care, certification, or risk-bearing work along the path? Who bears
loss, delay, dependency, or ecological burden? Who can contest, refuse, exit, or redi-
rect the transmission? Who receives return when the transmitted value supports
later generation? These questions distinguish distributive position from generative
contribution and governance.

Agency is central where transmission affects a person’s or community’s feasible
life. Sen’s capability-oriented account emphasizes substantive freedom and the role
of social conditions in enabling what persons are effectively able to do (Sen 1999).
In transmission analysis, this supports attention to whether receipt expands effec-
tive opportunity while preserving the capacity to choose, refuse, convert, or use the
transferred condition. Anominally beneficial transfer canhave a different normative
profilewhen it is conditional on intrusive control or when recipients lackmeaningful
alternatives.

Recognition also matters. A transmission can appropriate community knowledge
while recognizing only the intermediary that commercializes it. Care, maintenance,
translation, or data production can remain economically necessary while being
poorly represented in formal value accounts. Generative-justice scholarship directly
foregrounds the relation between value generators, circulation, control over produc-
tive conditions, and extraction (Eglash 2016; Eglash et al. 2024). GRE uses this lineage
to ask whether transmission reproduces the generative source, depletes it, or returns
sufficient resources and control for continued generation.

Property and governance arrangements further shape justice. Differentiated
rights over access, management, exclusion, and alienation can allocate control over
transmission channels even when nominal ownership appears unchanged (Schlager
and Ostrom 1992). A community can retain use while losing control over exclusion;
users can receive access without voice over terms; an intermediary can gain au-
thority to redirect or monetize a flow. Justice analysis should therefore inspect the
bundle of operative rights rather than infer control from a single ownership label.

Context can alter legitimate transmission principles. Nissenbaum’s contextual-
integrity framework was developed for information privacy, where appropriateness
depends on actors, information types, contexts, and transmission principles (Nis-
senbaum 2010). GRE does not generalize privacy theory into a universal transfer
ethic, but the framework offers a useful analogy: the permissibility of moving a
value-bearing object can depend on the social relation and governing norm, not only
on technical possibility or aggregate benefit.

A justice evaluation should finally consider future generative opportunity. A trans-
fer can improve present welfare while creating dependency that narrows later exit,
or it can impose short-run burdens that build shared capacity under legitimate par-
ticipatory governance. Present distribution and later generative conditions therefore
can point in different directions. Making the temporal tradeoff explicit is preferable
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to treating either current receipt or future generation as automatically decisive.

14.5.12 Unequal Transfer Capacity and Capture

Actors and institutions differ in their capacity to transmit value. Transfer capacity in-
cludes the practical ability to initiate, receive, store, translate, certify, route, price, in-
sure, monitor, interrupt, redirect, or contest transmissions. These capacities depend
on resources, infrastructure, legal standing, technical standards, language, networks,
reputation, data access, organizational scale, and institutional authority. Unequal
transfer capacity can therefore shape both who participates in circulation and who
controls its terms.

Control over bottlenecks is especially consequential. A position that controls a pay-
ment rail, platform, credentialing standard, logistics hub, interoperability layer, legal
authorization, or data interface can influence the availability and cost of transmission
formany others. Such a position can provide valuable coordinationwhile also acquir-
ing bargaining power. Resource-dependence analysis supplies a relevant precedent
for understanding howorganizations become constrained by external actors that con-
trol important resources and alternatives (Pfeffer and Salancik 1978).

Capture occurs when a position obtains or controls part of a value-bearing flow or
its downstream returns in a manner that is analytically distinct from its contribution
to generation or necessarymediation. Capture is descriptive before it is normative. A
contractual fee, tax, platform commission, licensing payment, rent, or appropriation
can all represent capture relative to a specified flow boundary, yet their legitimacy
depends on institutions, rights, contribution, bargaining conditions, public purpose,
and the chosen justice framework.

Capture can occur at several points. A source can capture value generated by re-
cipients through restrictive licensing. An intermediary can retain a disproportionate
share of a flow. A recipient can appropriate shared knowledge without returning
maintenance resources. A dominant organization can externalize ecological or care
burdens while retaining financial gains. The same transmission trajectory can there-
fore contain several capture relations in different value forms.

Unequal transfer capacity also affects visibility. Powerful intermediaries can de-
fine the categories through which transmitted value is measured, determine which
contributions count, and control the data needed to evaluate incidence. This epis-
temic capacity can reinforce financial or institutional capture by making alterna-
tives harder to demonstrate. Transmission governance should therefore consider
auditability, data access, explanation, and contestability where these conditions ma-
terially affect power.

A further issue is path dependence. Once a transmission channel becomes domi-
nant, complementary investments can make alternatives costly. Users can accumu-
late data, reputational capital, credentials, or technical dependencies that are diffi-
cult to port. Transfer capacity then becomes self-reinforcing even when the original
advantage was modest. Later sections on accumulation, extraction, and historical
transformation will develop these dynamics more directly.
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14.5.13 Cross-Scale and Delayed Transmission

Value transmission frequently crosses analytical scales and unfolds with delay. A lo-
cal transfer can enter organizational routines, regional infrastructure, national reg-
ulation, transnational supply chains, or ecological processes. Conversely, a global
standard or financial condition can reshape local relations through institutional and
technical channels. The scale at which a transfer is authorized therefore need not be
the scale at which its principal value or burden is realized.

Cross-scale transmission can involve amplification or attenuation. A small local
innovation can propagate widely through a standard or network. A large national
programme can have weak local effect when institutional conversion capacity is ab-
sent. A global price signal can reorganize local production, while local ecological
degradation can accumulate into wider system effects. Analysis should identify the
coupling mechanism rather than infer cross-scale effect from the magnitude of the
initiating event.

Delay introduces a related problem. Financial receipt can be immediate while ca-
pability formation takes years. Knowledge transmitted today can become valuable
only when a later problem makes it relevant. Infrastructure can generate future
option value that is invisible in current utilization. Ecological burdens can remain
latent before crossing thresholds. Institutional rules can reshape trajectories gradu-
ally as actors adapt expectations and investments. Transmission therefore should be
indexed to a horizon appropriate to the mechanism.

The transfer-kernel notation in Equation 14.4 can represent delay where quantita-
tive measurement is justified, but many long-horizon processes require qualitative
or scenario-based reconstruction. A delayed effect can be contingent on intervening
events, so the analyst should avoid treating temporal distance as evidence of either
irrelevance or direct causation.

Cross-scale and delayed transmission also complicate justice. Those who benefit
from an immediate transfer can differ from thosewho bear latermaintenance or eco-
logical costs. Future participants can inherit standards, debts, capacities, institutions,
or depleted optionswithout having participated in the initiating decision. Conversely,
present contributors can build infrastructures or knowledge commonswhose largest
benefits accrue later. Justice analysis should therefore preserve temporal and scale-
specific incidence rather than aggregate all positions into an undifferentiated social
total.

Proposition 14.11 summarizes the section’s principal scope discipline.
Proposition 14.11 (Typed provenance of value transmission). Where transmission
materially affects the economic interpretation of a value process, an adequate GRE
account should preserve the relevant source and affected positions, value-form labels,
channel or path structure, transformations, temporal and scalar incidence, and govern-
ing conditions. Cross-form transmission does not by itself establish a conserved quan-
tity, a common metric, or normative equivalence among the values represented.

Proposition 14.11 does not require maximal tracing for routine transfers. A same-
currency payment with negligible downstream complexity can be represented by
ordinary financial accounting. The proposition applies when mediation, transfor-
mation, heterogeneous value, delayed incidence, distributed consequence, or gover-
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nance materially changes the question. Its purpose is to prevent a narrow transfer
record from silently substituting for a relational value trajectory.

The section also establishes the immediate bridge to the next analytical problem.
Transmission can carry a value form unchanged, but many economically important
pathways transform one form into another: money into capability, knowledge into
institutional recognition, ecological conditions intomaterial production, or relational
trust into reduced coordination cost. Such processes require a more focused analysis
of conversion interfaces, constraints, loss, and power over conversion. That problem
is developed in the following section on value conversion.

14.6 Value Conversion

Section 14.5 developed transmission, transfer, and propagation while preserving het-
erogeneous value forms and their provenance. The present section isolates a dif-
ferent process: conversion, understood as a transformation through which a value-
bearing condition represented in one form, register, or practical domain becomes
realizable, legible, actionable, or institutionally effective in another. Its role in Chap-
ter 14 is to explain why economic significance can change form without presuming
that the source and target are commensurable or that a fixed quantity of value has
moved between them. The objective is to distinguish recurrent conversion mecha-
nisms, the interfaces through which they operate, the conditions that enable or block
them, and the remainders that conversion can produce. The discussion proceeds
through material, financial, capability, epistemic, relational, institutional, and cross-
domain conversionbefore turning to conversion constraints and conversion loss. The
method is conceptual and mechanism-oriented, with a limited typed formalism used
only to preserve source form, target form, context, and conversion provenance.

Conversion differs from transmission, although the two can occur in one trajec-
tory. A financial payment transmitted between accounts can remain within the same
financial form. A credential held by one person can convert prior learning into recog-
nized eligibility without any value-bearing object being transmitted to another posi-
tion. Transmission concerns passage across positions or relational paths; conversion
concerns a change in the form or practical mode through which significance can be
realized. Propagation can then extend the converted effect across a wider configu-
ration. These distinctions prevent a single metaphor of “flow” from carrying several
analytically different processes.

Conversion also differs from commensuration. Commensuration constructs a com-
mon metric or comparative scale across things that were previously represented dif-
ferently (Espeland and Stevens 1998). Conversion can occur without such a metric.
A legal entitlement can become institutional access, tacit knowledge can become an
organizational routine, or trust can reduce coordination costs without requiring the
source and target to be assigned a common numerical unit. Conversely, a commen-
suration procedure can compare two conditions without converting either condition
into the other. Monetary valuation often combines both processes, because it can con-
struct a common financial representation and thereby open new exchange or budget-
ing possibilities, but the analytical distinction should remain visible (Fourcade 2011).
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Definition 14.12 fixes the core term used in this section.
Definition 14.12 (Value conversion). A value conversion is a historically and relation-
ally situated transformation through which a value-bearing object, capacity, relation,
claim, status, representation, ecological condition, or other economically significant
configuration becomes realizable, legible, actionable, or institutionally effective in
a value form, practical register, or domain different from the one in which the rel-
evant source significance was represented. Conversion preserves provenance be-
tween source and target while leaving open whether the transformation is partial,
reversible, lossy, value-generating, contested, or quantitatively measurable.

Definition 14.12 treats conversion as typed and conditional. The source condition
can remain economically significant after conversion, be altered by the process, or
be depleted. The target condition can represent a transformed expression of the
source, a newly generated capacity, an institutional recognition, or a mixed result
co-produced with complementary conditions. A conversion claim therefore should
not be read as proof that source and target are equivalent.

A second concept identifies the practical location at which conversion becomes
possible.
Definition 14.13 (Conversion interface). A conversion interface is a relational, institu-
tional, technical, legal, epistemic, material, linguistic, or organizational arrangement
throughwhich a specified source form can become effective in a specified target form
under stated conditions. An interface can enable, filter, price, certify, authorize, trans-
late, restrict, redirect, or block conversion, and can itself become an object of gover-
nance and power.

The interface can be a market, licensing regime, credentialing body, bank, plat-
form, standards system, procurement procedure, translation practice, laboratory,
school, court, community institution, ecological process, or combination of several
arrangements. Its significance lies in the transformation it makes possible and in
the terms under which that transformation occurs. Control over the interface can
therefore matter even where the controller did not generate the source value.

Table 14.6 summarizes the conversion pathways developed below. The categories
identify analytical entry points rather than mutually exclusive processes; a single
episode can involve several conversions in sequence or in parallel.

The typed value spaces introduced in Section 14.5 permit a compact representa-
tion of conversion without requiring a common scalar value. For source form f , tar-
get form g, interface k, and context c, a conversion map can be represented as Equa-
tion 14.5.

Cg←f
k,c : Df

k,c ⊆ Vf −→ 2Vg×Ωk,c . (14.5)

In Equation 14.5, Df
k,c is the subset of source representations for which the inter-

face is practically applicable, while Ωk,c stores conversion-side information such as
provenance, eligibility, delay, burden, remainder, uncertainty, rights, or affected po-
sitions. A deterministic quantitative model can specialize the set-valued map where
evidence supports it; a qualitative inquiry can use categories or ordered descriptions.
The formal object therefore records a typed transformation and its conditions rather
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Table 14.6: Analytical architecture of value conversion in GRE

Pathway Characteristic
source–target relation

Typical conversion interface Characteristic analytical risk

Material Material condition becomes
usable capability, output,
infrastructure, ecological
condition, or financial claim

Production process, logistics,
maintenance system, technical
standard, ecological process

Treating physical
transformation as sufficient
evidence of realized value

Financial Financial representation
enables or represents
another value form, or
another form becomes
financially legible

Market, price system, budget,
insurance, credit, accounting,
compensation rule

Equating monetization with
complete valuation

Capability Resource, knowledge,
relation, or institution
becomes effective ability to
act or function

Education, health system,
infrastructure, complementary
resource, organizational routine

Inferring capability directly
from nominal resource
possession

Epistemic Data, experience,
knowledge, testimony, or
practice becomes
interpretable or recognized
evidence

Research method, classification,
credential, peer community,
documentation, translation

Losing tacit, contextual, or
minority knowledge during
formalization

Relational A relation or relational
quality becomes
coordination, access,
reputation, trust, obligation,
or another usable condition

Network, membership, referral,
repeated interaction,
governance arrangement

Reifying or commodifying the
relation itself

Institutional Claim, practice,
achievement, resource, or
relation becomes recognized
right, status, rule, or
organizational capacity

Law, certification, registration,
standards, administrative
procedure

Confusing formal recognition
with effective realization

Cross-domain Significance represented in
one social domain becomes
actionable in another

Legal, educational, political,
ecological, technical, or
economic boundary institution

Erasing domain-specific
meanings and normative
constraints

than asserting that unlike value forms share a universal numerical structure.

14.6.1 Material Conversion

Material conversion concerns processes in which a physical, ecological, spatial, or
technically embodied condition becomes effective in another value form or practi-
cal register. Its role differs from the resource-transformation pathway developed
in Section 14.4.1. Resource transformation asks how material states are changed in
ways that generate significance. Material conversion asks how a material condition
becomes usable as capability, financial value, institutional asset, ecological function,
option value, or another specified form.

A building can become productive workspace only when physical structure is
combined with location, safety, utilities, legal permission, accessibility, and organiza-
tional use. A machine can become capability when trained operators, maintenance,
energy, and compatible workflows exist. Land can become collateral after legal title
and financial recognition are established. Water, soil, biodiversity, or energy can
become material input to production while retaining ecological significance that
is not exhausted by the productive use. Material conversion therefore commonly
requires complementary conditions rather than a direct one-to-one transformation.

Material conversion can remainwithin amaterially defined domain. Rawmaterial
can become a component, a component can become infrastructure, and infrastruc-



64 CHAPTER 14. GENERATIVE VALUE

ture can become a maintained productive system. In such cases the conversion lan-
guage is useful when the practical significance or institutional status changes, while
ordinary physical transformation may be sufficient when the research question con-
cerns onlymaterial processing. GRE does not require every technical transformation
to be redescribed as a value conversion.

The interface often distributes control. Ownership of a physical resource does
not guarantee access to the technical, legal, logistical, or organizational conditions
required to use it. A household can possess a computer without reliable connectiv-
ity or software access. A community can possess land while lacking infrastructure
or recognized rights to develop it. A firm can own equipment while depending on
a proprietary standard or external maintenance provider. Conversion capacity can
therefore be separated from possession.

Material conversion can also alter the source condition. Extractive production can
convert ecological and material conditions into financial or commodity value while
degrading the ecological source. Repair can convert financial and labor inputs into
restored material functionality. Recycling can recover some material significance
while requiring additional energy and infrastructure. These cases show why conver-
sion analysis should retain the condition of the source after conversion rather than
represent only the target output.

The material case also cautions against a conservation metaphor for value. Physi-
cal conservation laws can apply tomatter or energy under specified scientificmodels,
while economically relevant value can appear, disappear, or change through organi-
zation, scarcity, access, institutional recognition, and use. GRE therefore does not
infer conservation of value from conservation of physical quantities.

14.6.2 Financial Conversion

Financial conversion concerns transformations between financial representations
and other value forms. One direction converts financial resources intomaterial, capa-
bility, relational, epistemic, institutional, option, or ecological conditions. The other
directionmakes a non-financial conditionfinancially legible through pricing, collater-
alization, capitalization, compensation, insurance, accounting, or another monetary
representation. The two directions should be distinguished because their interfaces,
remainders, and governance can differ substantially.

Financial resources can support other value forms because money is institution-
ally accepted acrossmany exchange settings. Income can finance housing, education,
transport, care, equipment, time, or insurance. Investment can support research, in-
frastructure, or organizational capacity. A grant can finance knowledge generation
and participation. These conversions depend on prices, market availability, legal el-
igibility, complementary skills, timing, and institutional access. Equivalent nominal
amounts can therefore generate different target value across positions.

Conversion into financial representation raises a different problem. A house can
acquire a market price, an ecosystem can be represented through a compensation
schedule, knowledge can become a royalty-bearing asset, projected earnings can be
capitalized, or future claims can be securitized. Such representations can make het-
erogeneous conditions comparable and actionable within budgeting, exchange, lit-
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igation, finance, or policy. Commensuration scholarship emphasizes that common
metrics reorganize attention and comparison rather than merely reveal pre-existing
equivalence (Espeland and Stevens 1998). Fourcade’s analysis of monetary valuation
of nature likewise shows that the translation into monetary terms is socially orga-
nized and can feed back into the practices being valued (Fourcade 2011).

Financial conversion can therefore be generative as well as reductive. Pricing
can support exchange where bilateral qualitative comparison would be difficult. In-
surance can convert uncertain exposure into a premium and contractual protection.
Credit can convert an expected future repayment capacity into present purchasing
power. Financial accounting can coordinate investment across large organizations.
At the same time, the financial representation can omit relational, ecological, partici-
patory, or historical dimensions that remain economically significant.

The relevant question is consequently not whether monetization is intrinsically
valid or invalid. It is which dimensions are preserved, which are compressed, which
become newly actionable, who controls the representation, and what institutional
consequences follow. A monetary value can be locally adequate for a transaction or
compensation rule while remaining inadequate as an exhaustive representation of
the source condition.

Financial conversion also need not be reversible. Selling land and later spending
the proceeds on land does not necessarily reconstruct the same ecological, spatial,
cultural, or relational configuration. Monetizing community knowledge and later re-
turning money to the community need not restore control over the knowledge or
reproduce the relation through which it was generated. Reversibility must therefore
be demonstrated rather than inferred from the existence of a market price.

14.6.3 Capability Conversion

Capability conversion concerns transformations through which resources, knowl-
edge, health, infrastructure, relations, rights, or institutional conditions become
effective abilities to act, function, produce, learn, participate, maintain, coordinate,
or pursue valued possibilities. The capability tradition provides a direct precedent
for separating resource possession from what persons are actually able to do and
for emphasizing personal, social, and environmental conversion factors (Sen 1999;
Robeyns 2005). GRE retains that discipline while extending the analytical object to
collective, organizational, relational, and generative capacities where the research
question requires them.

Capability conversion is often complementary. A financial resource can support
education onlywhen learning opportunities, time, language, prior preparation, trans-
port, and institutional access are available. Information can become practical compe-
tence through training and repeated use. A legal right can become effective capability
when subjects know the right, can invoke it, can reach the responsible institution, and
can withstand the costs of enforcement. Infrastructure can become collective capa-
bility when maintenance, governance, technical skill, and coordination are present.

The source and target can both be capabilities. Technical competence can become
organizational problem-solving capacity when teams, authority, and communication
systems permit its use. Individual expertise can become collective capacity through
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documentation, mentoring, standards, and role design. A community’s capacity for
mutual support can become emergency-response capacity when communication, re-
sources, and institutional recognition are assembled. Such conversion is neither guar-
anteed nor reducible to aggregation of individual skills.

Capability conversion can be blocked by constraints that are weakly visible in re-
source accounts. Disability, discrimination, incompatible schedules, language barri-
ers, care obligations, legal status, geographic distance, inaccessible interfaces, or orga-
nizational hierarchy can prevent nominal resources from becoming effective ability.
These conditions can also differ within the same formally defined group. Conversion
analysis therefore requires attention to situated heterogeneity rather than assuming
a representative recipient.

Conversion can generate dependency as well as capability. Training tied to pro-
prietary software can increase productive ability while deepening dependence on
the vendor. A mobility subsidy can expand access while requiring continued partic-
ipation in a platform. A credential can expand employment options while making
later access dependent on periodic recertification. Capability gains and dependency
effects should therefore be traced together when both are materially relevant.

The evaluative standpoint also matters. A capability valued by an employer can
differ from the capability valued by a worker or community. Increased capacity to
performa task can improveproductivitywhile reducing autonomy if the surrounding
institution intensifies surveillance orwork pace. GRE therefore does not treat capabil-
ity conversion as automatically beneficial; it identifies the effective ability generated
and leaves its normative evaluation explicit.

14.6.4 Epistemic Conversion

Epistemic conversion concerns processes through which data, observation, expe-
rience, testimony, tacit skill, models, classifications, or knowledge become inter-
pretable, credible, actionable, institutionally recognized, or practically useful in
another epistemic or non-epistemic register. The conversion can occur within in-
quiry, across communities of practice, or at an interface between knowledge and
institutional action.

Several distinct conversions are common. Data can become evidence through a
research design and interpretive framework. Evidence can become an institutional
decision input through standards of admissibility or professional judgment. Tacit
practice can become documentation or a training protocol. Experience can become
testimony, a case record, or a coded variable. Scientific findings can become a tech-
nical standard or policy rule. Learning can become a credential that is recognized
outside the setting in which the learning occurred.

These conversions require more than information transfer. The receiving context
needs interpretive capacity, concepts, language, trust, and institutional procedures. A
dataset can be transmitted perfectly while failing to become knowledge. A report can
be understood while lacking standing in a court or regulatory process. Community
knowledge can be highly reliable in practicewhile remaining excluded from a formal
evidence hierarchy. Conversion interfaces therefore include epistemic authority as
well as communication.
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Formalization can enable reach while producing remainder. Standardized mea-
sures permit comparison, aggregation, audit, and coordination, yet they can com-
press contextual distinctions. Rankings illustrate a further possibility: the converted
representation can become reactive, changing organizational behavior because ac-
tors respond to the measure itself (Espeland and Sauder 2007). The conversion is
then performative in a limited empirical sense: the representation participates in
reorganizing the field it was intended to describe.

Epistemic conversion also interacts with recognition and power. Institutions can
decide which credentials, methods, languages, publication venues, data formats, or
evidential standards count. Actors positioned at these interfaces can influencewhose
knowledge becomes actionable andwhich forms remain invisible. A conversion anal-
ysis should therefore identify not only the source information and target representa-
tion, but also the authority that validates the conversion and the opportunities to
contest it.

Loss is not inevitable, and standardization can generate new epistemic value.
Shared vocabularies, open metadata, interoperable data formats, replication stan-
dards, and translation practices can make knowledge usable across settings. The
analytical task is to identify what becomes possible through the conversion while
retaining the provenance and dimensions that do not survive the transformation.

14.6.5 Relational Conversion

Relational conversion concerns transformations through which a relation, relational
position, or relational quality becomes practically significant in another value form
or through which another value formmaterially reorganizes a relation. The concept
should be used carefully because a relation is not thereby treated as a detachable com-
modity. The analytical object is the change in what the relation enables, constrains,
signals, or organizes.

Trust can convert into lower monitoring costs, willingness to extend credit, toler-
ance for uncertainty, or capacity for joint action. Reputation can convert past rela-
tional experience into future access. Membership can convert affiliation into infor-
mation, opportunity, institutional standing, ormutual support. A referral can convert
a relation into an opportunity to enter another network or organization. Repeated
collaboration can convert relational familiarity into coordination capability.

The reverse direction also matters. Financial investment can stabilize a part-
nership, while contractual incentives can alter trust. Institutional recognition can
convert an informal relation into a formal partnership with rights and obligations.
Shared infrastructure can convert geographically dispersed actors into a durable
coordination network. A change in ownership can convert a cooperative relation
into a hierarchical one. Conversion therefore can modify the relation itself rather
than merely extract an output from it.

Relational conversion is often position-specific. The same network can provide
access to one participant, surveillance exposure to another, and brokerage power to
a third. A relation that reduces transaction costs for insiders can create exclusion for
outsiders. Trust can support cooperation while increasing vulnerability when one
side has weak exit options. The value converted from a relation should therefore
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be indexed to position and incidence rather than represented as a property of the
relation alone.

A further distinction concerns relational depletion. Monetizing, formalizing, or
instrumentalizing a relation can sometimes alter the qualities through which it gen-
erated value. Informalmutual aid converted into paid service can increase reliability
and professional capacity while changing reciprocity or meaning. A community rela-
tionship converted into amarketing asset can generate financial value while weaken-
ing control by community members. The possibility of such transformation does not
make formalization inherently harmful; it establishes a reason to track the source
relation after conversion.

Relational conversion can also remain only partly legible. Some effects can be rep-
resented through network position, frequency of interaction, contractual status, or
observed coordination, while trust, obligation, legitimacy, or shared meaning can re-
quire qualitative evidence. GRE therefore allows mixed representations rather than
forcing relational conversion into a single metric.

14.6.6 Institutional Conversion

Institutional conversion concerns transformations through which claims, practices,
achievements, resources, relations, or expectations acquire recognized status within
a rule-governed arrangement. It includes the movement from informal to formal
recognition, from normative claim to enforceable right, from learning to credential,
from possession to recognized title, from technical practice to standard, and from
collective aspiration to organizational rule. The target form can then influence later
access, authority, transferability, accountability, and coordination.

Recognition is central but does not exhaust the process. A rule can recognize a
claimwhile leaving practical enforcement weak. A credential can certify a capability
while only imperfectly representing actual competence. Registration can make an
organization legally visible while providing little operational capacity. Institutional
conversion therefore has at least two dimensions: symbolic or legal recognition and
the practical consequences enabled by that recognition.

Property provides a clear illustration because the institutional form can distribute
distinct rights rather than convert possession into one undifferentiated status.
Schlager and Ostrom distinguish positions defined by different bundles of access,
withdrawal, management, exclusion, and alienation rights (Schlager and Ostrom
1992). A material resource can therefore be institutionally converted into several
configurations of authority and obligation. The economic consequences depend on
the operative bundle and on the institutions capable of enforcing it.

Certification and standardization create similar interfaces. A skill can become rec-
ognized professional eligibility. A manufacturing practice can become compliance
with a standard. Data can become auditable evidence when formatted according to
an accepted protocol. These conversions can enlarge portability and coordination,
yet they can also create gatekeeping positions. Actors who define the categories, evi-
dential rules, standards, or fees can influence which source conditions become insti-
tutionally legible.
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Institutional conversion can be recursive. Once a classification is established, ac-
tors can reorganize behavior to satisfy it; successful compliance can reinforce the cat-
egory; organizations can invest in capabilities that make the recognized status easier
to obtain; alternative forms can decline because they lack institutional portability.
Conversion interfaces can therefore become part of the historical process through
which value forms are stabilized.

Formal recognition can also crowd out informal arrangements or render them less
visible. A recognized professional role can displace community expertise; a standard-
ized contract can simplify exchange while excluding customary obligations; a formal
measure can become the dominant basis for funding. Whether this represents im-
provement, loss, or mixed transformation depends on the evaluative framework and
affected positions. Institutional conversion should consequently be analyzed as an
intervention into a relational field rather than as neutral labeling.

14.6.7 Cross-Domain Conversion

Cross-domain conversion concerns transformations inwhich significance constituted
or represented within one social domain becomes actionable within another. The
concept is useful where economic processes depend on legal, educational, political,
ecological, scientific, technical, cultural, or other institutional domains that cannot be
reduced to economics without loss of explanatory structure. GRE uses cross-domain
conversion to analyze the interface while preserving disciplinary and normative re-
mainders.

A legal entitlement can convert into economic access when institutions recognize
and enforce it. Educational achievement can become labor-market eligibility through
credential systems. Scientific knowledge can become industrial capacity through
standards, licensing, engineering, and organizational learning. Political recognition
can become budgetary priority. Ecological conditions can become financial claims
through insurance, compensation, ecosystem-service valuation, or carbon-market in-
stitutions. Economic resources can in turn become political access, educational op-
portunity, legal representation, or scientific capacity.

Such conversions are rarely direct. They pass through boundary institutions and
categories that translate one domain’s objects into another domain’s actionable terms.
A court can translate a harm claim into damages; a university can translate learning
into a credential; a regulator can translate scientific evidence into a compliance re-
quirement; a bank can translate legally recognized assets into collateral value. Each
interface selects dimensions that the receiving domain can process.

Selection can generate productive coordination. Cross-domain conversion allows
institutions with different internal logics to cooperate without becoming identical.
Scientific evidence can inform policy while remaining scientific evidence; law can
structuremarketswithout becoming aprice system; education canprepare people for
work without being reducible to labor-market signaling. The interface can therefore
preserve some domain distinctions while establishing a usable connection.

Cross-domain conversion can also create distortion when the receiving domain
becomes the sole criterion for the source. Educational value can be reduced to earn-
ings, ecological value to price, scientific value to immediate commercial return, or
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legal rights to cost-benefit quantities. These conversions can be useful for bounded
decisions while becoming misleading if treated as exhaustive. GRE’s low-coupling
principle applies conceptually as well as structurally: an interface should connect
domains without implying theoretical identity.

Normative constraints can limit conversion. Some rights may be treated as non-
tradable; some knowledge can be restricted by confidentiality, community gover-
nance, or safety; ecological thresholds can constrain monetization; democratic au-
thority cannot be inferred from purchasing power alone. Cross-domain conversion
is therefore partly constituted by rules about what may, may not, or should only con-
ditionally be converted.

14.6.8 Conversion Constraints

Conversion constraints determine where a proposed source–target transformation
is practically defined, affordable, authorized, credible, reversible, or socially accept-
able. Their role is not merely to reduce an otherwise automatic conversion rate. Con-
straints help constitute the domain of conversion itself. Equation 14.5 therefore uses
a partial domain Df

k,c rather than presuming that every source state in Vf can be con-
verted through every interface.

Several classes of constraint recur. Complementarity constraints require other re-
sources, skills, infrastructure, or relations. Threshold constraints require a minimum
credential, scale, quality, legal status, or technical specification. Capacity constraints
limit the amount or complexity an interface can process. Institutional constraints
concern rights, eligibility, authorization, jurisdiction, or procedural recognition. Epis-
temic constraints concern information, interpretive competence, uncertainty, or cred-
ibility. Spatial and temporal constraints concern location, timing, duration, latency,
or sequencing. Normative constraints concern rights, consent, protected values, or
limits on acceptable commodification and exchange.

Constraints can be distributed unevenly. Two actors holding similar financial re-
sources can face different prices, documentation burdens, language barriers, collat-
eral requirements, geographic access, or institutional trust. Two organizations with
similar knowledge can differ in their capacity to obtain certification or scale a prac-
tice. Two communities can possess similar ecological resources while having differ-
ent legal authority over use. Conversion inequality can therefore persist even where
source resources appear equal.

Power becomes especially relevant where actors control a conversion interface.
A bank can decide what counts as collateral; a credentialing body can determine
which learning becomes recognized qualification; a platform can determine which
attention becomes monetizable; a regulator can decide which evidence satisfies a
standard; a legal institution can determine which claims become enforceable. Such
control can supply necessary coordination while also affecting bargaining positions,
access, and the distribution of conversion benefits and burdens.

Conversion capacity can itself be accumulated. Organizations can build legal
teams, data systems, reputational capital, technical standards expertise, networks,
or financial reserves that make future conversion easier. Actors with repeated
access to the interface can learn how to navigate it. Historical success can produce
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credentials or collateral that facilitate later conversions. The resulting advantage
can become self-reinforcing even before the accumulation mechanisms analyzed in
Section 359 and later sections are considered directly.

Constraints are also dynamic. Technological change can lower translation costs;
new law can authorize previously unavailable conversions; institutional reform can
broaden recognized credentials; infrastructure can make distant markets accessible;
social movements can alter which forms of value receive recognition. A blocked con-
version at one historical moment can become feasible later, while a formerly easy
conversion can disappear when institutions or ecological conditions change.

A conversion analysis should therefore record the interface, domain conditions,
complementary requirements, gatekeepers, costs, delays, uncertainties, and possibil-
ities for contestation or alternative paths. This profile is oftenmore informative than
a single estimated conversion coefficient because it identifies the structure through
which conversion succeeds or fails.

14.6.9 Conversion Loss

Conversion loss concerns economically relevant dimensions of a source condition
that are destroyed, compressed, excluded, rendered inaccessible, externalized, or
made difficult to recover through conversion. The term requires care because a dif-
ference between source and target is not automatically a loss. Transformation can
generate new value, and dimensions that disappear from one representation can re-
main present elsewhere. A claim of loss should therefore identify the standpoint, the
source dimension, and the mechanism through which it ceases to remain available
or effective.

Several forms of loss can be distinguished. Representational loss occurs when a
richer source is compressed into a narrower category, score, price, or credential.
Functional loss occurs when a capability or resource loses some practical use during
transformation. Relational loss occurs when conversion weakens trust, reciprocity,
autonomy, membership, or another economically consequential relation. Institu-
tional loss occurs when previously recognized rights or practices disappear under a
new classification. Ecological loss concerns depletion or degradation of regenerative
conditions. Option loss concerns foreclosure of later alternatives. Distributional loss
occurs when a conversion that increases aggregate or recipient value shifts burdens
or removes access for other positions.

Loss should also be distinguished from transfer and capture. If one actor loses
control because another receives it, the process can be a redistribution rather than
dissipation. If an intermediary appropriates value that remains economically active,
capture can be a more accurate description. If knowledge is standardized but the
unstandardized source remains accessible, the standardized representation contains
a remainderwithout necessarily destroying the original. Precise terminologymatters
because the practical responses differ.

Conversion can be non-reversible even when a reverse interface exists. In a deter-
ministic special case, let Cg←f

a,c represent a forward conversion and Cf←g
b,c′ an attempted

reverse conversion. Path dependence is representedwhen the round trip does not re-
produce the original state, as stated in Equation 14.6.
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Cf←g
b,c′

(
Cg←f
a,c (x)

)
̸= x. (14.6)

Equation 14.6 is a model-specific representation rather than a universal law. It ap-
plies where deterministic maps are a useful approximation and where the forward
and reverse operations are defined. The analytical point can be expressed qualita-
tively when formalization is inappropriate: monetizing an ecosystem and later fi-
nancing restoration need not reconstruct the prior ecosystem; converting tacit prac-
tice into a standardized procedure and later discarding the procedure need not re-
store the lost practice community; converting land into a highly specialized built en-
vironment can narrow later uses even if redevelopment remains technically possible.

A conversion remainder profile can record what does not survive or become repre-
sented in the target form. The profile can include untransformed source dimensions,
burdens generated by the interface, affected positions, uncertainty, reversibility, and
any newly generated value. This approach avoids forcing heterogeneous losses into
one numerical deficit. Where a common unit is empirically justified, a quantitative
loss measure can still be used locally, but the broader profile should remain available
when qualitatively different dimensions matter.

Conversion loss can also be governed. Documentation can preserve provenance;
interoperability can reduce technical lock-in; participatory design can identify mean-
ings that a standardized interface would otherwise omit; legal safeguards can pro-
tect rights during institutional conversion; ecological restoration requirements can
address material depletion; portability and exit rights can reduce relational or plat-
form dependence. The feasibility and adequacy of these measures depend on the
conversion architecture rather than on conversion in the abstract.

The section’s analysis can be condensed into Proposition 14.14.
Proposition 14.14 (Conversion provenance and remainder). Within a GRE value
analysis, a conversion claim is adequately specified only to the extent required by the
research problem when it identifies the source form, target form, conversion interface,
materially relevant enabling and constraining conditions, affected positions, and any
remainder whose omission would alter interpretation or evaluation. Such specifica-
tion does not imply complete commensurability, reversibility, scalar conservation, or
normative desirability of the conversion.

Proposition 14.14 supplies a scope principle rather than a demand for maximal
description. A routine currency exchange can be analyzed with a narrow financial
representation when other effects are immaterial. A conversion involving ecological
depletion, institutional gatekeeping, community knowledge, capability dependence,
or contested rights requires a wider frame when those dimensions materially affect
the question. The adequate level of detail follows the mechanism and decision prob-
lem.

The section also completes the distinction among the processes developed so far in
Chapter 14. Generation concerns how value-bearing conditions become produced or
expanded. Transmission concerns how they pass across positions and paths. Propa-
gation concerns how effects acquire wider reach. Conversion concerns how signifi-
cance becomes actionable in another form, register, or domain. These processes can
occur together without becoming interchangeable. Their interaction prepares the
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next section, which turns to recirculation and asks how converted and transmitted
value can return to, maintain, or transform the conditions of later generation.

14.7 Value Recirculation

Sections 14.4–14.6 distinguished value generation, transmission, propagation, and
conversion. The present section examines a further process: recirculation, in which
value-bearing conditions produced, transmitted, used, or converted in an earlier
phase re-enter the conditions of later maintenance, regeneration, coordination, or
generation. Its role in Chapter 14 is to explain how value trajectories can acquire
recursive structure without assuming conservation, closed cycles, or a return to an
unchanged origin. The objective is to distinguish return flows, reinvestment, recur-
sive generation, self-sustaining cycles, institutional and community recirculation,
cross-scale recirculation, and transformation through recirculation. The method is
conceptual and mechanism-oriented. It preserves heterogeneous value forms and
historical provenance while using the language of cycles only where the relevant
return path and re-entry mechanism can be identified.

Recirculation is narrower than repetition and broader than literal return. Repeti-
tion occurs whenever a similar transaction, activity, or transfer happens again. A re-
turn flowmoves a value-bearing condition, benefit, burden, claim, resource, or trans-
formed output toward a prior source position, contributing relation, or generative
setting. Recirculation requires a further relation: the returned or redirected condi-
tion must become materially relevant to a later process of maintenance, regenera-
tion, coordination, or generation. Financial revenue that returns to a producer and
finances later production is one familiar case. Knowledge produced through practice
and returned through documentation or training can be another. Trust generated
in successful collaboration can lower the coordination burden of later collaboration.
Ecological nutrients can re-enter a regenerative process. The recurring structure can
therefore involve different value forms and need not resemble a closed monetary
circuit.

The generative-justice literature provides an important precedent for treating cir-
cular value flow and return to human and non-human communities of generation
as a substantive analytical and normative concern (Eglash 2016; Eglash et al. 2024).
GRE inherits this concern while separating several processes that can otherwise be
merged under the image of circulation. Recirculation can maintain a productive ar-
rangement, reproduce an unequal dependency, restore depleted conditions, generate
new capabilities, amplify a concentration process, or redistribute value across scales.
The existence of a recursive path therefore does not establish that the path is just,
regenerative, self-sustaining, or normatively desirable.

Definition 14.15 fixes the term used throughout this section.
Definition 14.15 (Value recirculation). A value recirculation is a historically situated
process inwhich a value-bearing condition, transformedoutput, realized benefit, bur-
den, right, capability, relation, representation, ecological condition, or other econom-
ically significant result from an earlier phase re-enters the same or a related gener-
ative configuration as a materially relevant condition of later maintenance, regen-
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Table 14.7: Analytical architecture of value recirculation in GRE

Mechanism Characteristic re-entry Typical enabling condition Characteristic analytical risk

Return flow Earlier output or benefit
moves toward a
contributing or prior
position

Traceable pathway, entitlement,
contract, reciprocity,
governance rule

Treating physical return as
evidence of regeneration

Reinvestment Realized value is
committed to future
productive or generative
conditions

Retained control, budgeting
authority, time horizon, viable
project

Equating expenditure with
successful capacity formation

Recursive
generation

Earlier generated
conditions become inputs
to further generation

Complementarity, learning,
reuse, cumulative capability

Attributing later outcomes to
one initiating episode

Self-sustaining
cycle

A recurrent process
reproduces materially
relevant enabling
conditions

Maintenance, replenishment,
governance, bounded external
dependence

Mistaking boundary-relative
sustainability for autonomy

Institutional Rules, revenues,
knowledge, legitimacy, or
capacity re-enter
institutional reproduction
or revision

Durable organization,
procedures, memory, authority

Confusing institutional
persistence with institutional
value

Community Benefits, capacities,
knowledge, or resources
re-enter a community of
generation or use

Participation, local control, trust,
commons governance, access

Romanticizing community or
obscuring internal asymmetry

Cross-scale Value generated or realized
at one scale re-enters
processes at another

Translation, fiscal links,
infrastructure, multilevel
institutions

Losing incidence or provenance
across scale transitions

Transformative Recirculation changes the
rule, relation, or
configuration through
which later cycles occur

Learning, institutional revision,
changed technology, collective
action

Treating a changed cycle as
simple reproduction

eration, coordination, conversion, or generation. Recirculation preserves the prove-
nance of the earlier process while leaving open whether the returning condition has
changed form, recipient, scale, meaning, or normative status.

Definition 14.15 makes re-entry the central criterion. A payment that returns to
an originating account but is immediately removed from the relevant process can
be a return flow without recirculation. Conversely, a capability generated in one or-
ganization can later re-enter a wider professional or community network without
returning to the original institutional recipient. A cycle can therefore close function-
ally while remaining open geographically, institutionally, or formally. Recirculation
should be traced through the generative configuration that the return helpsmaintain
or transform, not solely through identity of sender and recipient.

Table 14.7 summarizes the principal analytical distinctions developed below. The
rows are overlapping mechanisms. One empirical process can contain several forms
of recirculation simultaneously.

14.7.1 Return Flows

A return flow is the most immediate building block of recirculation. It concerns a
movement of resources, rights, information, benefits, responsibilities, recognition,
or other economically significant conditions toward a position or configuration that
contributed to an earlier process. The return can be contractual, customary, recip-
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rocal, institutionally mandated, technically generated, ecologically mediated, or his-
torically emergent. Its analytical significance lies in the relation between the earlier
contribution and the later return, rather than in a presumption that the two are equiv-
alent.

Financial examples are familiar: revenue can return to a firm, dividends to in-
vestors, tax receipts to a public authority, royalties to creators, or repayments to
lenders. Yet return flows also operate outside financial form. Research findings can
return to participants or practitioners whose activity generated the underlying evi-
dence. Training can return accumulated organizational knowledge to later cohorts.
Maintenancework can return functional capacity to an infrastructure system. Recog-
nition can return status or visibility to contributors. Ecological restoration can redi-
rect resources toward the environmental conditions from which productive activity
depends.

The recipient of the return need not be identical to the original generator. A com-
munity can contribute knowledge that becomes commercialized, while a later return
is directed through a community institution. Workers can generate organizational
knowledge that returns through improved tools or training rather than direct pay-
ment. Public investment can generate an innovation that later produces tax revenues
returned to a broader population. Such cases require a clear account of the relation
linking source contribution, intermediate transformation, and return incidence.

Return also need not reproduce the original value form. Financial resources can re-
turn as infrastructure, legal support, educational opportunities, or ecological restora-
tion. Knowledge can return as institutional reform. Relational trust can return as re-
ducedmonitoring or greater discretion. These are converted returns. Their adequacy
therefore depends partly on the conversion interfaces analyzed in Section 14.6. A fi-
nancial return cannot simply be assumed to compensate for ecological or relational
depletion, and a symbolic acknowledgment cannot automatically substitute for con-
trol, access, or material benefit.

Return flows can be asymmetric. Some participants can receive early, liquid, or
enforceable returnswhile others receive delayed, conditional, symbolic, or uncertain
ones. Intermediaries can retain control over the route of return. Contractual rights
can coexist with weak practical access. A return analysis should therefore identify
timing, form, recipient, control, burden, and conditions of realization rather than
treating return as a binary event.

The presence of a return flow is also insufficient to establish recirculation. The
returned condition must re-enter a later relevant process. A dividend used for unre-
lated consumption is a return to an investor, yet it may have no recirculatory role in
the original productive configuration. Revenue retained for maintenance, research,
worker training, or replenishment does re-enter later generation. This distinction
prepares the analysis of reinvestment.

14.7.2 Reinvestment

Reinvestment concerns the deliberate commitment of realized value-bearing condi-
tions to themaintenance, renewal, expansion, or transformation of future generative
capacity. Financial reinvestment is one important case, but GRE uses the concept
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more broadly when an earlier result is intentionally redirected into later enabling
conditions. Time can be reinvested in training; knowledge in documentation; insti-
tutional credibility in coalition building; ecological surplus in restoration; relational
trust in more demanding forms of collaboration.

Reinvestment differs from expenditure by its temporal and generative relation to
later capacity. An organization can spend revenue on activities that exhaust the avail-
able resource within the current period. Reinvestment directs some part of the re-
alized value toward conditions expected to remain relevant to later production, co-
ordination, learning, maintenance, participation, or option generation. The distinc-
tion is empirical and purpose-relative. A wage payment can be current expenditure
from the firm’s accounting perspectivewhile contributing toworkers’ later capability
and household reproduction. A maintenance budget can preserve existing capacity
rather than expand it, yet preservation can still constitute reinvestment where con-
tinued function depends on renewal.

The effectiveness of reinvestment depends on conversion conditions. Financial re-
sources allocated to research do not automatically become knowledge; a training bud-
get does not automatically become capability; a restoration fund does not automati-
cally regenerate an ecosystem. Reinvestment therefore should be traced through the
relevant conversion interface and complementary conditions. Expected generative
effects can fail because of poor timing, missing expertise, institutional obstruction,
incompatible infrastructure, ecological thresholds, or capture by actors positioned
along the path.

Control over reinvestment is itself economically significant. The actor who gen-
erated value, the actor who receives the return, and the actor authorized to decide
its subsequent use can be different. Shareholders, managers, workers, communities,
governments, platforms, foundations, and other institutions can hold different rights
over reinvestment. This distribution of authority shapeswhich generative conditions
are replenished and whose future options are expanded. A high rate of reinvestment
can therefore coexist with weak return to some generators if the reinvested assets
remain under concentrated control.

Reinvestment can also be defensive. Resources can be redirected to repair degra-
dation, satisfy regulatory requirements, replace depreciated assets, restore trust,
or maintain rights that would otherwise lapse. Such reinvestment can be essential
to continuity even when it produces little visible expansion. GRE therefore distin-
guishes gross additions from net regeneration and from maintenance of conditions
whose deterioration would otherwise narrow later action space.

A further issue concerns horizon. Short-horizon reinvestment can favor rapidly
measurable outputs, while slower capability, ecological, institutional, or relational
regeneration may require sustained commitments. The temporal-allocation analysis
developed in Chapter 13 is therefore relevant to recirculation. A recirculatory archi-
tecture can appear productive over one cycle while depleting the conditions required
over a longer horizon.
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14.7.3 Recursive Generation

Recursive generation occurs when a condition generated in one phase becomes an
input to a later generative process. The later process can reproduce a similar form
of value, generate a different form, or alter the conditions under which future gen-
eration occurs. Recursive generation therefore links recirculation to the pathways
developed in Section 14.4: capability can generate further capability, knowledge can
generate knowledge and institutional change, relations can enable new relations, and
institutional capacity can create the conditions for later collective action.

Learning provides a direct illustration. An activity produces experience; experi-
ence becomes knowledge; knowledge is documented, shared, or embodied in rou-
tines; those routines improve later activity; later activity generates further experi-
ence. The sequence is recursive when outputs from earlier activity materially shape
the next generative episode. The same logic can operate in technological develop-
ment, apprenticeship, organizational learning, community governance, ecological
restoration, and research infrastructures.

Recursive generation is history-dependent. The input to a later cycle is rarely iden-
tical to the output of the preceding one. Knowledge can be selected and reframed;
capital goods depreciate; institutions reinterpret rules; participants enter or leave; en-
vironments change; capabilities deepen or become obsolete. A recursive path there-
fore creates a trajectory rather than a perfect loop. Historical order matters because
later generation occurs in a configuration already modified by earlier cycles.

Positive recursion is only one possibility. Dependency can reproduce dependency;
exclusion can reduce capabilities needed for later participation; extraction can de-
plete ecological or relational conditions andmake subsequent generationmore costly.
Recursive processes can thus amplify negative as well as positive conditions. A gen-
eral theory of recursion should not build desirability into the mechanism.

Attribution also becomes more difficult as recursion continues. A later outcome
can depend on many previous cycles, intervening decisions, external shocks, and
newly generated conditions. It is therefore inappropriate to attribute the entire later
result to a single initiating investment or transfer unless the evidence supports such
a claim. Provenance can record historical contribution without implying exclusive
causation.

Recursive generation can also broaden the set of agents able to generate value.
Training can create trainers; open tools can create new developers; institutional
learning can distribute competence beyond an original expert group; community
governance can create participants able to sustain the institution. Such recursion is
particularly important when generative capacity itself becomes distributed. It also
raises questions about control: wider capacity can coexist with centralized owner-
ship of the interface through which that capacity becomes economically effective.

14.7.4 Self-Sustaining Cycles

A self-sustaining cycle is a bounded recursive configuration that reproduces amateri-
ally relevant set of its own enabling conditions across repeated phaseswithout requir-
ing continual external replenishment of those same conditions at the level necessary
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to keep the process viable. The term is deliberately boundary-relative. Economic and
ecological processes remain embedded in larger systems, and few practical arrange-
ments are literally independent of external energy, institutions, knowledge, law, or
material inputs.

This bounded definition prevents an overly strong interpretation of self-sufficiency.
A community enterprise can cover operating costs and reproduce local capabilities
while still depending on national infrastructure and law. An open-source project
can reproduce technical knowledge and participationwhile relying on external hard-
ware, income, or platform access. An ecosystem can regenerate biomass within a
local cycle while depending on climatic and hydrological conditions beyond the cho-
sen boundary. Self-sustaining therefore describes a specified recursive property of a
modeled system, not autonomy from the wider world.

Several conditions commonly support self-sustaining cycles. The process needs
mechanisms for maintenance and repair; replenishment of depleted inputs; renewal
or transmission of knowledge; governance of access and burdens; retention or re-
turn of sufficient value; and adaptation when the surrounding environment changes.
A cycle that produces high visible output while failing to reproduce any one of these
enabling conditions can remain viable temporarily yet deteriorate over a longer hori-
zon.

The distinction between a self-sustaining and a self-reinforcing cycle is also use-
ful. A self-sustaining cycle reproduces conditions sufficient for continuation. A
self-reinforcing cycle changes the process so that some effect becomes progressively
stronger. The two can coincide, but neither implies the other. Stable cooperative
maintenance can remain self-sustaining without producing cumulative growth;
a speculative financial cycle can be self-reinforcing while becoming increasingly
unstable.

A further distinction concerns externalized support. A cycle can appear self-
sustaining because maintenance costs, ecological burdens, care work, or knowledge
production are borne outside the represented boundary. Such omitted inputs should
be restored to the analysis when theymaterially affect the claim. This is especially im-
portant for claims of circularity: material reuse within one organizational boundary
can coexist with upstream extraction or downstream waste elsewhere.

Self-sustaining cycles can also reproduce unequal structures. An institution can
successfully reproduce its revenues, authority, expertise, and membership while ex-
cluding affected groups from decision-making. A platform can reproduce network
participation while concentrating control. A debt relation can reproduce repayment
capacity while maintaining dependence. Sustainability of the cycle and justice of the
cycle are therefore separate evaluative questions.

14.7.5 Institutional Recirculation

Institutional recirculation concerns processes through which value generated or re-
alized through an institution returns to the rules, capacities, knowledge, legitimacy,
resources, or relational arrangements that sustain or revise later institutional action.
Institutions can recirculate financial resources through budgets, knowledge through
records and professional routines, legitimacy through successful performance, capa-
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bility through training, and participatory value through procedures that reproduce
collective competence.

Organizational memory is one important mechanism. Experience from earlier
cases can be encoded in procedures, databases, precedents, standards, or informal
repertoires. These representations shape later decisions and reduce the need to re-
construct knowledge from the beginning. Their recirculatory role depends on acces-
sibility, interpretation, revision, and actual use. Accumulated records that cannot
be retrieved or questioned do not provide the same institutional capacity as living
memory embedded in practice.

Institutional recirculation can also operate through revenue and authority. Tax
systems can convert economic activity into public revenue that finances infrastruc-
ture, education, administration, or social protection, which can in turn affect later
economic activity. Membership organizations can use dues to sustain common ser-
vices. Cooperatives can retain surplus for shared assets or distribute it according to
governance rules. Foundations can convert endowment returns into repeated grant-
making. In each case, the relevant analysis includes both the return channel and the
rule governing re-entry.

Rules themselves can recirculate learning. Monitoring can reveal implementation
problems; complaints can identify exclusion; judicial review can reinterpret rights;
periodic evaluation can change standards; participatory processes can modify pri-
orities. An institution capable of using these epistemic events can convert earlier
experience into later institutional change. Institutional recirculation therefore can
be reproductive or transformative.

Persistence alone is insufficient evidence of beneficial recirculation. Institutions
can recirculate routines that preserve ineffective or exclusionary arrangements. Or-
ganizational success can increase legitimacy and resources even where the underly-
ing effects are harmful to some positions. Conversely, an institution can intention-
ally interrupt an inherited cycle when historical experience shows that continuation
would reproduce harm. Recirculation analysis should therefore track what is repro-
duced, for whom, under whose authority, and with what possibilities for revision.

Institutional recirculation also affects resilience. Redundant knowledge, reserves,
trusted procedures, and distributed competence can allow an organization to survive
shocks. Yet excessive closure can reduce learning fromoutside and turn recirculation
into institutional insulation. A viable institutional cycle often combines internal re-
production with selective permeability to new evidence, participants, and external
conditions.

14.7.6 Community Recirculation

Community recirculation concerns the return and re-entry of resources, capabilities,
knowledge, authority, infrastructure, recognition, or other value-bearing conditions
into a community that materially participated in generation, stewardship, use, or
maintenance. The concept is especially relevant where value generation depends on
shared knowledge, common resources, local relations, cultural practices, ecological
stewardship, or collective infrastructures that are weakly represented by individual
ownership accounts.
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The generative-justice literature places particular emphasis on circular value
flows that return benefits and control to the communities of generation (Eglash 2016;
Eglash et al. 2024). The commons literature likewise documents institutional arrange-
ments through which communities can organize rules, monitoring, sanctions, and
collective action around shared resources without reducing governance to a simple
choice between centralized state control and individualized privatization (Ostrom
1990). GRE uses these literatures as important precedents while keeping the em-
pirical architecture open: community recirculation can involve money, knowledge,
rights, infrastructure, ecological restoration, participation, or several forms together.

Community return should be distinguished from geographic localization alone. A
firm can spend money locally while retaining external control over key assets and
decisions. A research project can hire local staffwhile exporting data and knowledge.
A platform can distribute income to users while maintaining unilateral control over
rules and information. Recirculation becomesmore substantial when returned value
supports conditions through which community members can maintain, regenerate,
govern, or transform their own participation in the relevant process.

Internal heterogeneity alsomatters. Communities contain differences in authority,
wealth, gender, age, expertise, legal status, and access. A return to a community insti-
tution can be captured by a narrow group or distributed through unequal procedures.
Community recirculation therefore should be traced to internal incidence rather than
romanticized as automatically inclusive. Governance arrangements, transparency,
contestation, and practical access can be as important as the magnitude of the return.

Knowledge provides a particularly clear case. Community-generated knowledge
can be documented and then returned in inaccessible technical form, or it can be
translated into tools, educational resources, legal support, and governance capacity
that community members can use. The second process has a stronger recirculatory
structure because epistemic value re-enters the community’s later generative condi-
tions. Similar distinctions apply to cultural symbols, genetic resources, local ecologi-
cal knowledge, and user-generated data.

Community recirculation can also extendbeyond restitution. A returnflowcan cre-
ate new collective capacities, new institutions, and new cross-community relations.
In such cases the returning value changes the community’s later option space rather
than simply restoring an earlier condition. This possibility becomes important in the
final subsection on transformation through recirculation.

14.7.7 Cross-Scale Recirculation

Cross-scale recirculation occurs when value generated, transmitted, converted, or re-
alized at one analytical scale re-enters generative processes operating at another. The
relevant scales can be individual, household, organizational, community, regional,
national, transnational, ecological, technical, or institutional. The analytical task is
to preserve the pathway and incidence across the scale transition rather than treat-
ing value as if it moved unchanged between levels.

Public finance supplies one familiar architecture. Economic activity at dispersed
local or organizational sites can generate taxable income; national revenue can fi-
nance infrastructure, education, transfers, research, or local governments; those ex-
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penditures can affect later local and national economic activity. The process is cross-
scale because generation, collection, decision, and re-entry occur at different levels.
Its evaluative significance depends on distribution, conversion, timing, and control,
not merely on the existence of fiscal circulation.

Knowledge can circulate similarly. Local experiments can generate evidence; orga-
nizations or research institutions can aggregate and interpret it; standards or policy
can emerge at a wider scale; revised rules then return to local practice. The return
can support coordination, but it can also erase local distinctions if aggregation be-
comes excessive. Cross-scale epistemic recirculation therefore requires attention to
both learning and representational remainder.

Ecological processes often cross administrative scales. Local production can af-
fect watershed, regional, or atmospheric conditions; wider regulatory or restoration
arrangements can then change incentives and material conditions at local sites. In-
frastructure networks likewise connect local use to regional investment and national
standards. In such cases recirculation through one scale can impose burdens on an-
other, making scale-specific incidence essential.

Cross-scale recirculation can alter bargaining positions. A community may gener-
ate data or ecological value that becomes economically significant at a global scale
while receiving limited return. Conversely, transnational revenue, technology, or
legal recognition can strengthen local institutions. Intermediaries that translate be-
tween scales can perform necessary coordination while acquiring considerable con-
trol over value pathways. Their role should be evaluated through function, authority,
burden, and capture rather than presumed either parasitic or neutral.

Scale transitions also introduce delay. Value can take years to return through in-
frastructure, education, institutional reform, or ecological regeneration. The rele-
vant causal chain can therefore span several political, organizational, or market cy-
cles. Cross-scale recirculation analysis should preserve these temporal structures,
especially when short-term accounting makes long-horizon return weakly visible.

14.7.8 Transformation through Recirculation

Recirculation can reproduce an existing generative configuration, and it can also
transform the configuration throughwhich subsequent cycles occur. Transformation
through recirculation ariseswhen returning value changes a relation, rule, capability,
technology, institution, evaluative practice, ecological condition, or allocation archi-
tecture that structures later generation. The next cycle then begins from amaterially
different configuration.

Learning is one mechanism. A cooperative project can return experience into gov-
ernance rules, changing how later decisions are made. Revenue can finance technol-
ogy that changes the production process. Community returns can establish an insti-
tution that did not previously exist. Ecological restoration can alter later resource
constraints. New knowledge can revise a standard, which then changes what counts
as acceptable evidence or practice. In each case, the recirculatory path modifies its
own future pathway.

Transformation can increase or reduce openness. Recirculation can broaden
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participation, distribute capacity, create new options, and diversify future pathways.
It can also produce lock-in: accumulated returns can finance proprietary infras-
tructure, deepen dependence on a platform, standardize one technical trajectory,
or strengthen an institution’s control over conversion interfaces. A cycle can thus
become more capable while becoming less revisable.

The value form can transform as well. Financial return can become capability, ca-
pability can become knowledge, knowledge can become institutional authority, and
institutional authority can create later financial or relational value. A recirculatory
trajectory can therefore move through several typed conversions before re-entering
generation. The provenance discipline developed in Sections 14.5 and 14.6 is essential
for tracing these transformations without treating the changing forms as a conserved
quantity.

Transformation also complicates comparison across cycles. If the generative rule
changes, later outcomes cannot be evaluated simply as more or less of the same pro-
cess. The relevant questions may shift from output magnitude to participation, re-
silience, option space, ecological condition, or institutional control. Historical evalu-
ation therefore needs to identify whether the repeated process remains sufficiently
similar for direct comparison or has become a qualitatively different configuration.

A recirculatory analysis should also preserve exits and interruptions. Some cycles
should be repairable, some should be transformable, and somemaywarrant termina-
tion when they reproduce severe harm. Designing for recirculation does not require
preserving every return path indefinitely. Reversibility, contestation, and alternative
channels can prevent recursive arrangements from becoming self-protecting struc-
tures that are difficult to revise.

The scope principle of this section is stated in Proposition 14.16.
Proposition 14.16 (Recirculation provenance and transformation). Within a GRE
value analysis, a recirculation claim is adequately specified to the extent required by
the research problem when it identifies the earlier value-bearing condition, the return
or redirection pathway, the configuration into which that condition re-enters, the mate-
rially relevant conversion and incidence along the path, and any transformation of the
generative conditions produced through repeated re-entry. The existence of a recursive
path does not by itself establish conservation, self-sufficiency, regeneration, justice, or
normative desirability.

Proposition 14.16 protects both explanatory scope and epistemic restraint. A sim-
ple reinvestment problem can be analyzed narrowly when the return path and later
capacity are well specified. A community, ecological, institutional, or cross-scale re-
circulation problem requires a wider frame when conversion, internal distribution,
externalized support, delayed effects, or transformation materially alter interpreta-
tion. The appropriate level of complexity follows the mechanism being studied.

The section also locates recirculation within the broader value-process architec-
ture of Chapter 14. Generation concerns production or expansion of value-bearing
conditions. Transmission and propagation concern passage and reach. Conversion
concerns transformation across forms or domains. Recirculation concerns re-entry
into later generative conditions. These processes can create recursive trajectories
whose repeated operation produces accumulation, concentration, depletion, or struc-
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tural change. The next section therefore turns to value accumulation and concentra-
tion, where repeated generation and recirculation become historically cumulative
rather than being analyzed one cycle at a time.

14.8 Value Accumulation and Concentration

Sections 14.4–14.7 examined generation, transmission, conversion, and recirculation.
The present section addresses a further historical property of value processes: their
effects can become cumulative. Its role in Chapter 14 is to distinguish accumulation,
in which value-bearing conditions persist, expand, combine, or become available
to later processes, from concentration, in which control, access, realization, or com-
mand over such conditions becomes more unevenly located across positions. The
objective is to develop accumulation in relational, capability, epistemic, institutional,
self-reinforcing, and intergenerational forms while preserving the heterogeneous
value architecture established earlier in the chapter. The method is conceptual and
mechanism-oriented. It uses historically situated precedents from political econ-
omy, capability analysis, institutional economics, and path-dependence research
without treating any one scalar measure of wealth, capital, knowledge, or power as
exhaustive of cumulative economic advantage.

Accumulation has a long place in political economy. Classical treatments con-
nected the accumulation of stock or capital to production, division of labor, invest-
ment, class relations, and the reproduction of economic arrangements (Smith 1776;
Marx 1867). GRE retains the importance of material and financial accumulation
while widening the analytical field to value-bearing conditions whose cumulative
significance may be relational, capability-based, epistemic, institutional, participa-
tory, ecological, or option-related. This widening does not imply that these forms are
equivalent to capital in the same theoretical sense. It means that processes can leave
historically inherited conditions that alter what later actors can do, access, generate,
convert, or contest.

Concentration is analytically distinct. A value form or generative capacity can ac-
cumulate broadly while remaining widely distributed; it can also become concen-
trated even when its aggregate amount changes little. Contemporary work on firm
concentration, for example, shows that productivity and market reallocation can co-
exist with increasing sales concentration under specified sectoralmechanisms (Autor
et al. 2020). GRE therefore treats cumulative quantity, realized capacity, distribution,
control, and access as separate dimensions unless the empirical representation justi-
fies collapsing them.

Definition 14.17 and Definition 14.18 fix the two principal terms.
Definition 14.17 (Value accumulation). A value accumulation is a historically situ-
ated process through which specified value-bearing conditions persist, expand, com-
bine, become more capable of later realization, or become inherited by subsequent
phases of an economic configuration. Accumulation is indexed to a value form, sub-
ject or collective, relational configuration, evaluative standpoint, and historical inter-
val; it does not require a universal scalar measure across heterogeneous forms.
Definition 14.18 (Value concentration). A value concentration is a historically situ-
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Table 14.8: Analytical architecture of value accumulation and concentration in GRE

Cumulative
process

Characteristic object Typical mechanism Characteristic analytical risk

General
accumulation

Material, financial,
relational, capability,
epistemic, institutional,
ecological, or
option-bearing condition

Persistence, retention,
reinvestment, learning,
recombination, recirculation

Treating heterogeneous
accumulation as one conserved
stock

Concentration Control, access, command,
realization, or decision
authority

Unequal capture, scale effects,
gatekeeping, differential
returns, exclusion

Inferring concentration directly
from aggregate growth

Relational
accumulation

Trust, reputation,
reciprocal obligation,
network access,
coordination channel

Repeated interaction,
brokerage, durable cooperation,
recognition

Counting ties without
examining quality, direction, or
dependence

Capability
accumulation

Skills, practical freedoms,
organizational competence,
conversion capacity

Learning, complementary
investment, experience,
infrastructure

Treating resources or
credentials as realized
capability

Epistemic
accumulation

Knowledge, data, models,
credibility, memory,
interpretive capacity

Research, documentation,
feedback, training, cumulative
evidence

Equating stored information
with usable or reliable
knowledge

Institutional
accumulation

Rules, routines, authority,
legal standing,
organizational memory

Precedent, standardization,
repeated procedure, durable
organization

Equating institutional
persistence with institutional
value

Self-reinforcing
advantage

Relative position in access,
capability, recognition, or
control

Increasing returns, feedback,
complementarity, switching
costs, expectations

Treating path dependence as
deterministic inevitability

Intergenerational
accumulation

Assets, capabilities,
relations, institutions,
ecological conditions,
liabilities

Inheritance, education, care,
law, infrastructure,
environmental transmission

Reducing inherited advantage
or burden to financial bequest
alone

ated change through which control, access, realization, decision authority, or eco-
nomically consequential command over specified value-bearing conditions becomes
more unevenly located among a relevant set of positions. Concentration is therefore
a relational distributional property rather than a synonym for aggregate accumula-
tion.

The two definitions allow the analysis to separate cumulative growth from distri-
butional structure. A region can accumulate infrastructure while access to key facili-
ties remains concentrated. Knowledge can accumulate across a scientific field while
data, compute, publication channels, or recognition remain controlled by a small set
of institutions. A household can accumulate financial assets while losing relational or
ecological conditions onwhich futurewell-being depends. A public institution can ac-
cumulate expertise while decision authority becomes more distributed through pro-
cedural reform. These cases differ because accumulation concerns historically inher-
ited value-bearing conditions, whereas concentration concerns how access or control
is distributed across positions.

Table 14.8 summarizes the principal cumulative mechanisms developed below.
The rows can overlap within a single empirical process.

14.8.1 Accumulation

Accumulation concerns the historical carrying-forward of economically consequen-
tial conditions. Its minimal structure contains an earlier condition, a persistence or
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generative mechanism, and a later configuration in which the earlier condition re-
mains materially relevant. The inherited condition can be larger in quantity, more
capable in use, more connected, more institutionally recognized, ormore readily con-
vertible than before. Accumulation therefore concerns cumulative economic capac-
ity in a broad sense while preserving distinctions among the forms through which
that capacity is realized.

A stock-flow vocabulary can be useful for some accumulation problems. Finan-
cial balances, physical inventories, installed infrastructure, or reproducible capital
can often be represented as stocks affected by inflows, outflows, depreciation, invest-
ment, and revaluation. GRE does not discard suchmodels. It limits their scope. Trust,
institutional legitimacy, tacit capability, recognized standing, ecological resilience, or
option space can have cumulative properties without behaving like additive physical
stocks. A stock representation should therefore be used where the measured object
and aggregation rule are defensible rather than as the default ontology of accumula-
tion.

Accumulation can proceed through several mechanisms. Direct retention pre-
serves resources or rights across time. Investment converts current resources into
later capacity. Learning changes what a subject or organization can do. Repeated in-
teraction can build relational reliability. Institutionalization can stabilize authority,
memory, or procedure. Recirculation can return earlier outputs to later generative
conditions. Ecological regeneration can rebuild conditions that support subsequent
production or life. These mechanisms can complement one another, which makes
cumulative processes capable of changing both magnitude and structure.

Accumulation also includes liabilities and burdenswhen they persist into later con-
figurations. Debt, maintenance obligations, ecological depletion, technical lock-in, in-
stitutional rigidity, or accumulated distrust can shape future action just as inherited
assets and capabilities do. Whether these conditions count as positive or negative
value depends on the evaluative standpoint developed in Section 14.1; their cumula-
tive economic relevance can be analyzed before that normative judgment is settled.

Historical sequence matters. Two positions with similar current resources can
have different accumulated capacities because one also possesses established rela-
tions, learned routines, institutional recognition, complementary infrastructure, or a
longer record of successful conversion. Conversely, a large nominal stock can coexist
with weak practical capacity whenmaintenance has been deferred, legal access is in-
secure, skills are absent, or institutions block conversion. Accumulation should there-
fore be analyzed through the conditions that make inherited value-bearing states
practically consequential.

The relation to recirculation is especially close. Recirculation describes re-entry
into later generative conditions; accumulation describes the cumulative historical
condition that can result when such re-entry, retention, or generation persists across
episodes. A recurring return canmaintain a stable level, rebuild a depleted condition,
or produce cumulative expansion. Recirculation therefore does not imply accumula-
tion, while accumulation can arise through recirculation when the returning process
leaves a progressively different inherited configuration.
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14.8.2 Concentration

Concentration concerns the distribution of economically consequential command, ac-
cess, or realization across relevant positions. A concentrated configuration places
a larger share of a specified value-bearing condition, decision right, conversion ca-
pacity, or control interface in fewer positions relative to the analytical population.
The relevant population can be households, firms, organizations, regions, states, plat-
forms, professions, or another bounded set. The object and denominator should be
stated because concentration can look different when measured at different scales.

Financial and market concentration are familiar cases, but GRE extends the ques-
tion to heterogeneous forms. Control over infrastructure, data, compute, standards,
legal expertise, research facilities, credentialing authority, distribution channels, or
institutional recognition can be concentrated even where financial ownership is dis-
persed. Conversely, wealth can be financially concentrated while some public infras-
tructures, educational capabilities, or epistemic resources remain broadly accessible.
The analytical object must therefore be identified before a concentration claim is in-
terpreted.

Concentration can arise through deliberate allocation, cumulative returns,
economies of scale, network effects, institutional gatekeeping, legal privilege, differ-
ential risk-bearing capacity, mergers, inherited advantage, or repeated successful
conversion. It can also arise from functional specialization. A highly specialized
scientific facility or emergency capability may be concentrated because duplica-
tion is costly or coordination benefits are large. Concentration therefore does not
carry a fixed normative status. Its evaluation depends on access, accountability,
redundancy, resilience, contestability, externalities, distributional incidence, and
the consequences of control.

The distinction between ownership and control is important. A value-bearing asset
can have dispersed formal ownershipwhile practical control is concentrated through
voting rights, management authority, technical architecture, contractual structure, or
informational asymmetry. The reverse can also occur: centralized public ownership
can support broad practical access. A concentration analysis should therefore trace
the relevant form of command rather than infer control directly from nominal title.

Geographic and institutional concentration can interact. A capability may be
legally open yet spatially concentrated in a few metropolitan regions. Knowledge
may be publicly documented while interpretive expertise remains concentrated in
specialized institutions. Data may be distributed across users while aggregation
and model-training capacity are concentrated in a platform. Such cases show why
concentration should be traced through the conversion interfaces identified in
Section 14.6.

The distinction between accumulation and concentration can be stated formally
without requiring a common scalar metric across value forms. Proposition 14.19
gives the scope principle.
Proposition 14.19 (Analytical separability of accumulation and concentration).
Within a specified value form, population, historical interval, and representation,
evidence of accumulation does not by itself establish increasing concentration, and
evidence of concentration does not by itself establish aggregate accumulation. The two
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processes may interact, but their mechanisms and empirical indicators should remain
distinguishable unless the research design establishes a justified relation between them.

Proposition 14.19 prevents a common inferential shortcut. A growing sector can
become less concentrated; a stagnant sector can become more concentrated through
redistribution; capability can accumulate across many positions while authority re-
mains centralized; and institutional knowledge can expand while access becomes
narrower. The proposition does not deny empirical relations between accumula-
tion and concentration. It requires those relations to be demonstrated rather than
assumed.

14.8.3 Relational Accumulation

Relational accumulation concerns the cumulative development of relations that be-
come economically consequential in later processes. Repeated cooperation can build
trust, familiarity, reputation, shared expectations, reciprocal obligation, communica-
tion channels, and knowledge of one another’s capabilities. Network research and
embeddedness traditions provide established precedents for treating economic ac-
tion as structured by durable social relations rather than by isolated transactions
alone (Granovetter 1985; Powell 1990). GRE extends this insight by asking how re-
lational conditions themselves accumulate, convert into other value forms, and alter
later generative opportunity.

The number of ties is an insufficient measure. A position can have many weak
or redundant relations and limited practical access, while a smaller set of durable,
trusted, or institutionally recognized relations can support substantial coordination
capacity. Direction also matters: one actor can depend heavily on another without
reciprocal dependence. Relational accumulation should therefore consider quality,
durability, reciprocity, replaceability, brokerage, maintenance burden, and the capa-
bilities that the relation makes possible.

Reputation illustrates cumulative relational value. A record of reliable participa-
tion can reduce the need for monitoring, widen access to partners, improve bargain-
ing position, or make future collaboration easier. Such accumulation can be fragile
because reputation depends on social recognition and can change after new evidence
or institutional reclassification. Its value is therefore relationally realized rather than
an intrinsic property stored inside the actor.

Relational accumulation can become concentrated. Brokerage positions, gatekeep-
ing roles, platform control, elite networks, or exclusive professional communities can
allow some actors to accumulate disproportionately valuable relations. The result
can lower coordination costs for insiders while raising entry barriers for outsiders.
A relational concentration analysis should distinguish productive specialization from
exclusionary closure and identify whether alternative channels, contestation, or en-
try remain viable.

Maintenance is part of accumulation. Relations require time, attention, commu-
nication, care, legal support, shared infrastructure, or conflict resolution. An actor
can appear relationally rich while the maintenance burden is distributed unevenly
to less visible participants. GRE therefore treats accumulated relational value and
the labor required to sustain it as distinct analytical objects.
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Relational accumulation can also decay. Trust can erode, networks can fragment,
organizational turnover canweaken tacit coordination, and technological change can
make established ties less useful. Accumulation is therefore historical and revisable.
Its analysis should include maintenance, depreciation, substitution, and transforma-
tion where those processes are material to the question.

14.8.4 Capability Accumulation

Capability accumulation concerns the cumulative development of substantive ability
to perform, choose, participate, convert, maintain, or generate. Human-capital anal-
ysis provides one influential precedent for treating education and training as invest-
ments that affect later productivity and earnings (Becker 1964). Capability analysis
widens the question toward what persons are substantively able to do and the social
conditions that support or constrain those freedoms (Sen 1999). GRE draws on both
lineageswhile preserving its own emphasis on relationally generated and historically
inherited conversion capacity.

Capability can accumulate through learning by doing, formal education, mentor-
ship, repeated problem solving, access to tools, health, infrastructure, organizational
routines, language, and participation in demanding practices. These mechanisms of-
ten exhibit complementarity. A skill can become more useful when combined with
another skill, a credential, a relation, institutional access, or technical infrastructure.
Cumulative capability therefore cannot always be inferred from additive counts of
courses, credentials, or years of experience.

Conversion conditions remain central. A person can possess knowledge without
the legal authorization, equipment, time, institutional recognition, mobility, or social
access needed to use it. Capability accumulation can thus be blocked at the interface
between acquired potential and practical realization. Conversely, a modest resource
transfer can generate substantial capability when complementary conditions are al-
ready present. The same nominal input can therefore yield different cumulative ef-
fects across positions.

Organizations accumulate capabilities as well. Production routines, quality-
control practices, legal expertise, project-management competence, scientific meth-
ods, customer knowledge, andmaintenance cultures can become embedded in teams
and procedures. Organizational capability is not reducible to the sum of individual
skills because coordination and institutional memory can matter. Turnover, restruc-
turing, or outsourcing can therefore destroy capability even when many individual
participants remain highly skilled.

Capability accumulation can reinforce inequality when prior capability lowers the
cost of acquiring further capability or increases access to high-quality learning op-
portunities. It can also support broadening when public institutions, shared infras-
tructure, peer learning, or open knowledge reduce those barriers. Evaluation should
therefore distinguish cumulative capability from the distribution of opportunities to
acquire it.

Capability can also become obsolete or maladapted. Technical change can reduce
the usefulness of accumulated expertise; rigid specialization can narrow later op-
tions; institutional change can invalidate credentials; and accumulated routines can
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impede adaptation. Cumulative capability should therefore be assessed in relation
to the changing environment and option space rather than treated as permanently
additive.

14.8.5 Epistemic Accumulation

Epistemic accumulation concerns the cumulative development of knowledge, evi-
dence, interpretive capacity, data, models, memory, credibility, and procedures for
producing or evaluating claims. Economic activity is deeply dependent on such ac-
cumulation: firms learn about production and markets, scientific communities build
bodies of evidence, public institutions retain administrative knowledge, and commu-
nities accumulate practical and ecological understanding. The cumulative object is
not simply information stored somewhere; it includes the capacity to interpret, vali-
date, connect, and use what has been retained.

Documentation is one mechanism. Records can preserve experience beyond indi-
vidual memory, allowing later actors to learn from prior decisions. Standardization
can make knowledge portable across sites. Research can add evidence or revise ear-
lier beliefs. Repeated practice can produce tacit knowledge that is difficult to codify.
Training can transfer accumulated understanding to new cohorts. Each mechanism
preserves different dimensions and creates different risks of loss.

Epistemic accumulation is path-dependent because new knowledge is interpreted
through existing concepts, standards, instruments, and institutional routines. Earlier
classification systems can make some phenomena easier to observe while render-
ing others weakly visible. Accumulated models can reduce uncertainty while also
stabilizing assumptions that later become difficult to revise. Epistemic accumula-
tion therefore includes both expanded understanding and inherited representational
commitments.

Credibility can accumulate alongside knowledge. A researcher, organization, pro-
fession, or institution with a record of successful work can gain greater attention
and easier access to resources. This can improve efficiency when credibility tracks
demonstrated competence, yet it can also concentrate epistemic authority when es-
tablished positions receive disproportionate opportunities to generate the evidence
that later confirms their standing. The distinction between accumulated knowledge
and accumulated recognition should therefore remain visible.

Data-intensive settings make this issue especially clear. A large archive can im-
prove prediction or research when data quality, coverage, governance, and interpre-
tive capability are adequate. Scale alone does not establish epistemic value. Biased,
poorly documented, or weakly governed data can accumulate error; proprietary con-
trol can concentrate epistemic capacity; and large technical systems can make val-
idation expensive. Epistemic accumulation should therefore be evaluated through
provenance, quality, access, interpretability, and the institutions governing revision.

Epistemic accumulation can be regenerative when accumulated knowledge im-
proves the process through which further knowledge is generated. It can become
extractivewhen one position repeatedly appropriates data or knowledge from others
without meaningful return, recognition, participation, or access. The later section on
extraction will develop that distinction more directly.
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14.8.6 Institutional Accumulation

Institutional accumulation concerns the cumulative development of rules, proce-
dures, recognized statuses, legal capacities, administrative routines, organizational
memory, precedents, standards, and authority that shape later economic action.
Institutional economics has long emphasized how durable rules and constraints
structure incentives and interaction across time (North 1990). GRE adds attention
to the value forms, conversion interfaces, and relational positions through which
institutional accumulation becomes practically consequential.

Institutions accumulate by retaining prior decisions. A legal precedent can influ-
ence later interpretation. A standard can become embedded in contracts and tech-
nical systems. A bureaucracy can develop routines for evaluating applications. An
organization can accumulate legitimacy, recognized jurisdiction, or procedural ex-
pertise. These inherited structures reduce the need to renegotiate every interaction
and can make complex coordination possible.

Institutional accumulation can therefore create substantial value. Stable property
or use rights can support investment; reliable procedures can reduce uncertainty;
accumulated administrative capacity can improve public provision; recognized cre-
dentials can facilitate coordination across organizations. Yet institutional persistence
is not itself evidence of value. A stable rule can preserve exclusion, inefficient proce-
dure, discrimination, or dependence. The value of accumulated institutions must be
evaluated in relation to their effects, contestability, historical conditions, and affected
subjects.

Authority can accumulate alongside procedure. Repeated delegation, legal recogni-
tion, technical specialization, or control over standards can expand the discretion of
particular organizations or offices. This can be functionally necessary while also con-
centrating decision power. Institutional accumulation should therefore distinguish
accumulated competence, accumulated legitimacy, accumulated jurisdiction, and ac-
cumulated control.

Layering is anothermechanism. New rules are often added to old ones rather than
replacing them completely. The result can be a dense institutional architecture in
which rights, exceptions, reporting duties, and jurisdictional boundaries reflect sev-
eral historical periods. Layering can provide resilience and compromise, but it can
also increase complexity and favor actors with specialized legal or administrative
knowledge. Institutional accumulation therefore alters both substantive rules and
the cost of navigating them.

Institutional memory can decay. Records disappear, staff turnover removes tacit
knowledge, organizational reforms break continuity, and legal change can render
earlier expertise less useful. Institutional accumulation is therefore maintained
through documentation, training, succession, technical infrastructure, and repeated
practice. These maintenance conditions should be included when accumulated
institutional value is assessed.
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14.8.7 Self-Reinforcing Advantage

Self-reinforcing advantage ariseswhen an initial or inherited advantage changes sub-
sequent conditions in ways that increase the likelihood, magnitude, or convertibility
of later advantage. Economic and political research on increasing returns and path
dependence provides well-established precedents for such mechanisms, including
learning effects, coordination effects, adaptive expectations, complementary invest-
ment, switching costs, and institutional feedback (David 1985; Arthur 1989; Pierson
2000). GRE interprets these mechanisms through heterogeneous value forms rather
than treating reinforcement as exclusively financial.

A capability advantage can improve access to advanced learning, which produces
further capability. A strong reputation can attract better collaborators, generating
knowledge and further recognition. Financial reserves can make it easier to survive
shocks and invest during downturns. Institutional standing can provide earlier in-
formation or easier access to decision processes. Network centrality can increase the
opportunities through which additional valuable relations are formed. These mecha-
nisms can couple, creating a cumulative configuration whose later advantage cannot
be explained by the initiating resource alone.

Self-reinforcement should be distinguished from deterministic lock-in. Feedback
can be strong without making alternatives impossible. New technology, legal change,
collective organization, public investment, migration, shocks, institutional reform,
or deliberate redistribution can alter trajectories. Path dependence means that se-
quence and inherited configuration affect later possibilities; it does not mean that
history mechanically fixes one outcome.

Thresholds can matter. An advantage may have little effect until complementary
capabilities, scale, recognition, or network reach cross a practical threshold. After
that point, conversion can become easier and returns can rise. Conversely, cumu-
lative disadvantage can trap a position below thresholds needed for participation,
credit, certification, technical adoption, or institutional recognition. The relevant
threshold is mechanism-specific and should be empirically identified rather than in-
ferred from metaphor.

Reinforcement can operate through expectations. When actors expect a technol-
ogy, standard, institution, or organization to persist, they may invest in complemen-
tary assets that make persistence more likely. Credibility and coordination can there-
fore become self-confirming under some conditions. Similar mechanisms can sup-
port beneficial public standards or harmfulmonopolistic dependence; the normative
status follows from the wider incidence and alternatives, not from feedback itself.

Protective or countervailing institutions can interrupt self-reinforcement. Public
education, interoperability requirements, antitrust policy, open standards, social in-
surance, public research infrastructure, inheritance rules, mobility support, and con-
testable governance can alter the conversion mechanisms through which earlier ad-
vantage reproduces itself. Their effectiveness depends on the particular feedback ar-
chitecture. A policy that changes financial distribution may leave relational or epis-
temic concentration untouched, while a change in access can matter more than a
one-time transfer.
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14.8.8 Intergenerational Accumulation

Intergenerational accumulation concerns value-bearing conditions, capabilities, rela-
tions, institutions, ecological states, rights, burdens, and option structures that persist
or are transmitted across generational positions. Economics has long examined inter-
generational resource and capital questions, including how exhaustible-resource use,
investment, and reproducible capital affect later consumption possibilities (Solow
1974; Hartwick 1977). GRE retains these concerns while widening the inherited ob-
ject beyond financial and reproducible capital.

Financial wealth is one pathway. Assets, housing, business ownership, savings,
debt, and claims can be inherited directly or influence education, location, risk-
bearing capacity, and access to credit before formal inheritance occurs. Material
infrastructure is another pathway. Transport, energy systems, housing stock, public
facilities, and environmental remediation shape the conversion conditions available
to later cohorts.

Capabilities are also transmitted. Nutrition, health, education, language, profes-
sional knowledge, caregiving, expectations, and opportunities for practice can affect
what later persons are substantively able to do. These processes are neither purely
private nor fully deliberate. Families, schools, neighborhoods, labor markets, public
institutions, and cultural environments jointly shape capability formation.

Relational and institutional inheritance can be equally consequential. Later gen-
erations can inherit professional networks, community trust, social recognition, or-
ganizational membership, citizenship status, legal rights, institutional credibility, or
exclusion from such structures. They can also inherit administrative systems and
public institutions built by earlier cohorts. Intergenerational accumulation therefore
occurs through relational positions and collective structures as well as through trans-
ferable property.

Ecological conditions provide a particularly important non-financial inheritance.
Soil, water, biodiversity, climate risk, pollution, and access to regenerative ecological
systems can improve or constrain future generative capacity. Financial accumulation
that depends on ecological depletion can therefore produce positive accumulation in
one value form and negative inheritance in another. The plural-value architecture
of this chapter is necessary precisely because one aggregate measure can hide such
cross-form divergence.

Liabilities also accumulate intergenerationally. Public or private debt, deferred
maintenance, contaminated land, obsolete infrastructure, institutional distrust, un-
resolved conflict, data dependence, and technical lock-in can impose future burdens.
A generational analysis should therefore trace both inherited enabling conditions and
inherited constraints. The relevant question is not simply what one cohort passes to
another, but which future actions, conversions, and revisions the inherited configu-
ration makes easier or harder.

Intergenerational accumulation also changes the standpoint of evaluation. Later
actors can reinterpret the value of inherited institutions, technologies, monuments,
resources, or obligations differently from earlier actors. Historical evaluation there-
fore requires both provenance and revisability. Inheritance does not freeze themean-
ing of what is inherited.
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The analysis of Section 14.8 can be condensed into Proposition 14.20.
Proposition 14.20 (Cumulative provenance of value). Within a GRE value analysis,
a claim about accumulation or concentration is adequately specified to the extent re-
quired by the research problem when it identifies the relevant value form or condition,
the historical interval, the positions over which accumulation or concentration is as-
sessed, the mechanisms carrying earlier conditions into later configurations, and ma-
terially relevant changes in access, control, convertibility, or burden. Cumulative in-
crease alone does not establish concentration, self-reinforcement, justice, sustainability,
or normative improvement.

Proposition 14.20 preserves both explanatory reach and epistemic restraint. A
financial-asset problem can often be studied with a narrow quantitative representa-
tion. A problem involving accumulated capability, knowledge, institutional authority,
ecological burden, or inherited relational position requires a wider representation
when those conditions change later possibility. The appropriate complexity follows
the mechanism and the question.

The section also locates accumulation within the value-process sequence devel-
oped across Chapter 14. Generation creates or expands value-bearing conditions.
Transmission and propagation move or extend them. Conversion changes the form
or register through which they become effective. Recirculation returns conditions to
later generative processes. Accumulation describes the historically cumulative con-
figuration that can result when these processes persist across episodes; concentration
describes how command or access becomes distributedwithin that configuration. Cu-
mulative processes can support resilience, learning, capability, and institutional ca-
pacity, while they can also produce extraction, depletion, exclusion, and harm. The
next section therefore examines dissipation, leakage, and extraction as distinct path-
ways through which value-bearing conditions can be lost, diverted, or appropriated.

14.9 Dissipation, Leakage, and Extraction

The value processes developed in Sections 14.4–14.8 describe generation, transmis-
sion, conversion, recirculation, accumulation, and concentration. The present sec-
tion examines processes through which value-bearing conditions become less avail-
able, are diverted from a represented pathway, or are appropriated under asymmet-
rical relational conditions. Its role is to distinguish dissipation, leakage, and extraction
before developing their relations to dependency, generative depletion, ecological de-
pletion, epistemic extraction, and relational extraction. The objective is diagnostic
rather than accusatory: the section specifies mechanism-level criteria that help de-
termine what kind of loss, diversion, or appropriation has occurred, who bears it,
who benefits, and how later generative capacity changes. The method is conceptual
and process-oriented, with selective use of political-economic, ecological-economic,
and generative-justice precedents where they clarify the mechanisms at issue.

These processes can coexist, but they should not be treated as synonyms. A pro-
ductive input can dissipate through wear without being captured by another actor.
Value can leak from an intended public programme toward an unintended recipi-
ent without the original process being intrinsically extractive. Extraction can occur
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even when little of the appropriated value dissipates, because the central issue may
concern asymmetric control over generation, realization, or return. Conversely, a
system can suffer substantial generative depletion without a clearly identifiable ex-
tractor. The analytical task is therefore to preserve distinctions among loss of usable
organization, diversion from a pathway, appropriation under asymmetry, and later de-
pletion of generative conditions.

The distinction also protects the plural-value architecture of Chapter 14. A finan-
cial flow can grow while ecological capacity dissipates. Knowledge can spread while
community control over that knowledge weakens. A firm can accumulate organiza-
tional capability while a supplier becomes increasingly dependent. A platform can
generate convenient services while relational or epistemic burdens are shifted to-
ward users. None of these cross-form patterns can be represented adequately by as-
suming that value is one conserved quantity whose movement can be read from a
single balance sheet.

Definition 14.21 fixes the three principal process terms used throughout the sec-
tion.
Definition 14.21 (Dissipation, leakage, and extraction). Within a specified analyti-
cal boundary and value form, dissipation is a process through which a value-bearing
condition loses practical availability, organization, convertibility, durability, or gen-
erative efficacy without requiring an identifiable beneficiary; leakage is a diversion,
displacement, or unrepresented outflow through which value-bearing conditions or
burdens move outside the pathway, recipient set, or incidence boundary specified
by the analysis; and extraction is an asymmetrical process in which a position real-
izes, appropriates, or controls value generated with material contribution from an-
other position or shared generative configuration while the source side experiences
materially relevant loss of control, return, option, maintenance capacity, or future
generative capacity.

Definition 14.21 is deliberately relational and scoped. Dissipation depends onwhat
function or possibility is being assessed. Leakage depends on the boundary against
which a flow is represented. Extraction depends on a specified asymmetry, prove-
nance of contribution, appropriation mechanism, and source-side consequence. The
three terms therefore require evidence appropriate to different claims. Evidence that
output was lost does not by itself identify leakage; evidence of leakage does not es-
tablish extraction; evidence that one actor benefits while another loses does not es-
tablish extraction unless the relevant contribution, appropriation, asymmetry, and
consequence can be reconstructed with sufficient warrant.

Table 14.9 summarizes the diagnostic distinctions developed below. The rows are
compatible: one empirical process may instantiate several mechanisms simultane-
ously.

14.9.1 Dissipation

Dissipation concerns decline in the practical availability or organized efficacy of a
value-bearing condition. The term is useful when an economically relevant condi-
tion becomes harder to use, convert, reproduce, or maintain even though no clear re-
cipient receives what was lost. Physical wear provides an intuitive case: machinery
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Table 14.9: Diagnostic architecture of dissipation, leakage, extraction, and depletion
in GRE

Process Primary diagnostic
question

Characteristic mechanism Common analytical error

Dissipation What usable
organization or
generative efficacy
declined?

Wear, decay, dispersion,
entropy-like degradation,
forgetting, maintenance failure,
obsolescence

Inferring an extractor from any
observed loss

Leakage What moved outside the
represented pathway or
incidence boundary?

Diversion, spillover,
displacement, side payment,
boundary escape, burden shifting

Calling every spillover waste or
extraction

Extraction Who appropriated or
controlled value under
what asymmetry and
with what source-side
consequence?

Unequal control over generation,
conversion, realization, return, or
exit

Using “extraction” as a synonym
for profit, transfer, or inequality

Dependency Which position’s later
action becomes
contingent on another
position, interface, or
infrastructure?

Switching cost, specialization,
lock-in, exclusive access,
asymmetric alternatives

Treating dependence itself as
pathological

Generative
depletion

Which conditions for
later generation were
reduced?

Capacity erosion, option
foreclosure, maintenance deficit,
institutional weakening,
relational exhaustion

Measuring only immediate
output loss

Ecological
depletion

Which regenerative
ecological conditions
were reduced?

Stock drawdown, habitat
degradation, pollution, residual
accumulation, regeneration
below use

Treating monetary compensation
as automatic ecological
replacement

Epistemic
extraction

How were knowledge,
data, attention,
interpretation, or
credibility appropriated
and controlled?

Asymmetric capture of epistemic
inputs, outputs, rights, or returns

Treating every use of shared
knowledge or data as extractive

Relational
extraction

How were trust, care,
access, coordination, or
relational maintenance
appropriated without
sustaining the relation?

Unequal use of relational
capacity, maintenance burden,
gatekeeping, exit constraint

Treating all relational benefit as
extraction

loses functional capacity through use, infrastructure deteriorates whenmaintenance
is deferred, and storedmaterials can degrade. Yet GRE uses the conceptmore broadly
because capabilities, knowledge, relations, and institutions can also lose effective or-
ganization over time.

Capability can dissipate when skills are unused, health deteriorates, or comple-
mentary tools disappear. Epistemic value can dissipate when records are lost, tacit
knowledge leaves with organizational turnover, or data remain stored but become
uninterpretable because metadata, provenance, or technical context disappear. Re-
lational value can dissipate when trust erodes, communication ceases, or repeated
non-maintenancemakes coordination increasingly costly. Institutional value can dis-
sipate when formal rules remain in place but administrative competence, legitimacy,
memory, or practical enforcement weakens. These processes differ materially, so dis-
sipation should be specified by value form andmechanism rather than treated as one
generic decay rate.

The idea should also be distinguished from physical entropy. In some material
and energy problems, thermodynamic constraints provide an important back-
ground to non-perfect circularity and residual generation. Ecological-economic
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material-balance analysis similarly emphasizes that production and consumption
are embedded in physical throughput and residual flows (Ayres and Kneese 1969).
GRE can use such insights where appropriate, but social or epistemic dissipation
should not be redescribed as literal thermodynamic entropy merely because the
metaphor is suggestive. A lost organizational routine and dispersed waste heat are
different processes requiring different evidence.

Dissipation can be reversible, partially reversible, or effectively irreversible at the
relevant horizon. A skill can sometimes be refreshed, a neglected infrastructure re-
paired, or an institution rebuilt. Other losses can exceed practical restoration ca-
pacity or require much greater resources than earlier maintenance would have re-
quired. The relevant evaluative question therefore concerns not only the magnitude
of present loss but also the cost, feasibility, timing, and burden of restoration.

Maintenance is the practical counterpart of dissipation. Systems that appear to
generate value continuously often depend on recurrent maintenance labor, replace-
ment, repair, care, documentation, ecological regeneration, or institutional renewal.
When maintenance is analytically invisible, observed output can be mistaken for
self-sustaining generation. Dissipation analysis makes those hidden maintenance re-
quirements visiblewithout presuming thatmaintenance should preserve the existing
arrangement indefinitely.

14.9.2 Leakage

Leakage is boundary-relative diversion. It occurs when value-bearing conditions,
benefits, burdens, or effects move outside the pathway or incidence set represented
by an allocation, institution, contract, programme, model, or evaluative frame. The
concept therefore requires an explicit boundary. A transfer programme can expe-
rience financial leakage if resources reach ineligible recipients; an environmental
intervention can experience burden leakage if pollution is displaced across jurisdic-
tions; an organization can experience knowledge leakage when proprietary knowl-
edge moves outside authorized channels; a public investment can produce positive
spillovers that appear as “leakage” only from the narrow accounting perspective of
the funding institution.

This last case is important. Leakage is not inherently negative. A benefit that es-
capes a private boundary can become a social spillover. Knowledge produced in one
project can diffuse productively to another. A local infrastructure investment can
generate regional gains. Conversely, costs can leak outward through pollution, un-
paid care burdens, congestion, risk transfer, or financial liabilities. The normative
status of leakage therefore depends on what moves, where it moves, who gains or
bears burdens, and which boundary is normatively relevant.

Leakage can reveal a mismatch between accounting boundary and causal bound-
ary. A firm-level balance sheet may record a profitable process while ecological or
social burdens occur outside the firm. Aproject canmeet its internal performance tar-
get while displacing costs onto another agency or later period. A national policy can
improve a domestic indicator while shifting resource-intensive production abroad.
These cases do not imply that organizational or jurisdictional boundaries are analyt-
ically useless. They show that incidence analysis may need a wider boundary when
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omitted flows materially affect the question.
Leakage can also be endogenous to institutional design. Complex eligibility rules,

fragmented responsibility, weak monitoring, incentives for boundary shifting, or in-
compatible accounting systems can create channels through which resources or bur-
dens move away from the stated purpose. In such cases the appropriate diagnosis
concerns the design and governance of the pathway, rather than moral characteriza-
tion of every actor within it.

A leakage claim should therefore identify at least four elements: the represented
pathway or boundary, the value-bearing condition or burden that leaves it, the mech-
anism of diversion, and the receiving or affected position where this is observable.
When the recipient cannot be identified, the process may be closer to dissipation.
When the diversion is controlled asymmetrically and depletes the source’s genera-
tive conditions, extraction may become the more informative category.

14.9.3 Extraction

Extraction is the most relationally and normatively demanding category in the
section. Political economy has long examined processes in which value generated
through labor, production, exchange, land, or institutional arrangements is appro-
priated asymmetrically. Marx’s analysis of surplus value provides one historically
influential account of appropriation within capitalist production (Marx 1867). More
recent generative-justice work places particular emphasis on protecting value gen-
erators from extraction and on returning value to the human and non-human
communities involved in generation (Eglash 2016; Eglash et al. 2024). GRE draws on
these lineages while using extraction as a mechanism-specific term rather than as an
automatic label for profit, inequality, market exchange, or intermediation.

Within GRE, an extraction claim becomes analytically stronger when several ele-
ments can be reconstructed together: a source position or generative configuration
contributes materially to the production or realization of value; another position
gains disproportionate control over appropriation, conversion, realization, or return;
the asymmetry limits the source side’s effective bargaining, contestation, exit, recog-
nition, or access to alternatives; and the process reduces source-side control, return,
maintenance conditions, option space, or later generative capacity in amaterially rel-
evant way. The combinationmatters because isolated evidence of benefit or asymme-
try is insufficient.

Extraction can operate through several value forms. Financial extraction can in-
volve appropriation of monetary returns through contractual or structural power.
Capability extraction can occur when a process intensively uses skills while failing to
maintain the health, learning, or autonomy on which those skills depend. Epistemic
extraction can appropriate knowledge, data, attention, interpretation, or credibility
while restricting contributor control over use or return. Relational extraction can
depend on trust, care, community access, reputation, or coordination labor without
sustaining the relations that make those benefits possible. Ecological extraction can
transform environmental conditions into realized economic value while degrading
the regenerative systems on which future activity depends.

Intermediation should not be equated with extraction. Intermediaries can pro-
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vide genuine coordination, risk bearing, verification, translation, logistics, finance,
technical infrastructure, or governance. Global value-chain research, for example,
documents heterogeneous governance arrangements in which coordination require-
ments and capability differences shape power relations among firms (Gereffi et al.
2005). The GRE question is therefore not whether one position receives more than
another in nominal terms, but what functions each position performs, how returns
and burdens are allocated, what alternatives exist, and whether the arrangement de-
pletes or constrains the generative conditions of contributing positions.

Extraction can also coexist with consent. A formally voluntary agreement can oc-
cur under highly asymmetric alternatives, information, dependency, or institutional
standing. Conversely, asymmetric exchange is not necessarily extractive when the
source side retainsmeaningful alternatives, receives returns adequate to sustain par-
ticipation under the relevant evaluative framework, and preserves control over fu-
ture generative conditions. The concept therefore requires relational analysis be-
yond the legal form of consent alone.

14.9.4 Dependency

Dependency concerns a condition inwhich one position’s continued ability to act, con-
vert, participate, maintain, or generate becomesmaterially contingent on another po-
sition, interface, infrastructure, institution, or relation. Section 14.8 examined how
cumulative advantage and institutional or relational accumulation can create asym-
metric positions. Dependency identifies one possible relational consequence of those
histories.

Dependence is common in complex economic life. Workers depend on organi-
zations, firms on suppliers and infrastructures, households on public services, re-
searchers on institutions and data, platforms on users, users on platforms, and com-
munities on ecological systems. Mutual dependence can support specialization, co-
ordination, trust, and large-scale collective capacity. The relevant problem therefore
concerns the architecture of dependency rather than dependence as such.

Several features affect that architecture. Replaceability concerns whether alterna-
tive partners, infrastructures, or standards are practically available. Switching cost
concerns the burden of moving to an alternative. Directionality concerns whether
dependence is reciprocal or one-sided. Control concerns who can change terms or
interrupt access. Time concerns whether dependency is temporary, adaptive, or cu-
mulative. Exit concerns whether nominal alternatives can actually be used. A de-
pendency can be deep even when the direct financial transfer between positions is
small.

Extraction and dependency can reinforce one another. A dependent position may
have weaker ability to contest appropriation or demand return. Repeated extraction
can in turn deepen dependency by reducing savings, capabilities, institutional stand-
ing, relational alternatives, or technical interoperability. Yet the relation is not neces-
sary in either direction. Dependency can be protective or productive; extraction can
occur opportunistically without producing long-term dependency. Empirical analy-
sis should therefore identify the feedback mechanism rather than infer one process
from the other.
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Dependency also interacts with conversion interfaces. Control over a credential,
payment system, platform, language standard, legal status, distribution channel, or
computational infrastructure can determinewhether other value forms becomeprac-
tically realizable. A position may possess material or epistemic value while remain-
ing dependent on an institution that controls its conversion into recognized rights,
income, participation, or credibility. Such cases link dependency analysis to the con-
version architecture developed in Section 14.6.

14.9.5 Generative Depletion

Generative depletion is a decline in the conditions through which later value, capac-
ity, relation, knowledge, institution, participation, ecological function, or option can
be generated or regenerated. It shifts attention fromwhat is lost immediately to what
becomes harder to produce later. This temporal distinction is central to GRE because
an arrangement can preserve current output while consuming the conditions of fu-
ture generation.

Generative depletion can occur through under-maintenance. An organization can
maintain production by postponing training, equipment replacement, documenta-
tion, or institutional renewal. A household can meet present obligations by exhaust-
ing savings, health, or time needed for later capability formation. A research system
can maximize short-term publication output while eroding mentorship, replication,
methodological diversity, or long-horizon inquiry. A community can sustain current
incomewhile losing ecological or relational conditions required for future autonomy.
In each case current performance can mask deterioration in generative capacity.

The concept is broader than depreciation. Depreciation usually concerns decline
in the value or productive capacity of an asset. Generative depletion can involve
the erosion of relations among several conditions: trust, compatible standards, insti-
tutional memory, ecological regeneration, skill complementarity, access, and option
diversity. A stockmeasure can therefore miss depletion occurring in the architecture
that allows several stocks to work together.

Generative depletion can be distributed unevenly. One actor can realize current
benefitswhile another bears the future loss. Afirmcan externalize training costs onto
workers or suppliers; a platform can preserve innovation capacitywhile contributors
lose control over data or visibility; one jurisdiction can realize revenuewhile another
bears ecological degradation. Such cases link depletion to leakage or extractionwhen
the relevant mechanism is present.

The analysis also requires a baseline. Some activities intentionally transform old
generative conditions to create new ones. Closing an obsolete institution, replacing
a technology, or ending a harmful relation can reduce one kind of future generation
while enabling another. A depletion claim should therefore specify what later capa-
bility or option is reduced, over what horizon, relative to which plausible alternative,
and for which affected positions. The term should not function as a general objection
to structural change.

Definition 14.22 states the concept used in the remainder of the section.
Definition 14.22 (Generative depletion). Generative depletion is a historically situ-
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ated reduction in the practical capacity of a specified subject, collective, institution,
relation, ecological system, or other generative configuration tomaintain, regenerate,
or develop economically relevant value-bearing conditions or future options. The
claim should identify the affected generative condition, the mechanism of reduction,
the relevant horizon, and the positions over which the depletion is assessed.

14.9.6 Ecological Depletion

Ecological depletion concerns reduction in ecological stocks, regenerative functions,
assimilative capacities, biodiversity, habitat integrity, soil fertility, water quality,
climate stability, or other environmental conditions on which present and future
economic activity depends. Ecological economics provides established precedents
for treating economic systems as embedded in material throughput and ecological
systems rather than as self-contained monetary circuits (Costanza 1989; Ayres and
Kneese 1969). Sustainability approaches similarly emphasize relations between
resource use, regeneration, waste, and assimilative capacity (Daly 1990; Costanza
and Daly 1992).

GRE uses this literature to clarify a value-process question: ecological value can
be generated, maintained, depleted, transmitted across generations, converted into
other forms, or made inaccessible through institutional change. Monetary income
obtained through resource use can therefore coexist with ecological depletion. The
two observations are compatible because they concern different value forms and dif-
ferent positions in a historical trajectory.

Ecological depletion should not be reduced automatically to a monetary equiva-
lent. Monetary valuation can be useful for some policy questions, but it is one con-
version interface among others. Ecosystem functions can have threshold behavior,
irreversibility, uncertainty, cultural significance, distributional incidence, and depen-
dence relations that a single price may not represent adequately. Research on social-
ecological systems further emphasizes the coupled roles of resource systems, gover-
nance, users, interactions, and outcomes (Ostrom 2009). A GRE ecological-depletion
analysis should therefore retain the ecological mechanism and governance configu-
ration alongside any monetary representation.

Regeneration rate matters. Use of a renewable resource need not be depleting
when regeneration and governance maintain the relevant stock or function within
the specified horizon. Conversely, apparent stock stability can conceal declining qual-
ity, resilience, or diversity. For non-renewable resources, the relevant question shifts
toward depletion trajectory, substitutability, generated alternatives, burden distribu-
tion, and the inheritance left to later positions. No universal sustainability rule fol-
lows from the value-form taxonomy alone.

Ecological depletion can also be displaced spatially or temporally. Production can
move ecological burdens across jurisdictions, supply chains, or generations. A do-
mestic environmental improvement can therefore coexist with imported ecological
pressure. Such cases combine depletion with leakage when the analytical boundary
excludes affected locations or later periods. They can become extractive when asym-
metrical appropriation and source-side generative depletion are additionally estab-
lished.
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14.9.7 Epistemic Extraction

Epistemic extraction concerns asymmetrical appropriation of knowledge, data, atten-
tion, interpretation, experience, credibility, or other epistemic contributions under
conditions inwhich contributors losematerially relevant control, return, recognition,
access, or future epistemic capacity. The concept builds on the broader extraction cri-
teria established in Subsection 14.9.3; it does not treat learning from others, citation,
data use, or knowledge diffusion as inherently extractive.

Information has economic properties that differ frommany ordinary commodities,
including uncertainty about its value before acquisition and difficulties of exclusive
appropriation once disclosed (Arrow1962). These properties can support socially pro-
ductive diffusion, but they also complicate provenance and return. Knowledge can
be copiedwithout physically removing the original, while control over recognition, li-
censing, aggregation, model training, publication, credentialing, or downstream com-
mercialization becomes concentrated elsewhere. The absence of physical subtraction
therefore does not settle whether an extractive relation exists.

Several mechanisms can matter. Contributors can supply data or situated knowl-
edge without meaningful visibility into later use. Workers can produce process
knowledge that becomes embedded in organizational systems while losing bargain-
ing leverage or access to the resulting tools. Communities can provide cultural,
ecological, linguistic, or local knowledge that is translated into commercial or ad-
ministrative forms controlled by outside institutions. Users can generate behavioral
traces whose aggregate value depends on scale, while individual rights over down-
stream use remain weak. Researchers can depend on unpaid reviewing, curation,
replication, or maintenance labor that is essential to epistemic production but poorly
represented in reward systems.

Epistemic extraction should be diagnosed cautiously. Open science, shared stan-
dards, collaborative learning, and public knowledge infrastructures intentionally
permit broad reuse. Their value can increase through diffusion. The relevant dis-
tinction concerns governance of contribution and return: whether participation is
informed where appropriate, whether provenance is preserved, whether contrib-
utors retain meaningful rights or recognition, whether benefits and burdens are
distributed defensibly, whether alternative access exists, and whether the process
erodes the contributor’s later epistemic or institutional capacity.

Generative-justice analysis is particularly relevant where epistemic contributions
are converted into value elsewhere while the originating community or contributors
lose control over the conditions of future generation (Eglash 2016; Eglash et al. 2024).
GRE adds the typed transmission and conversion architecture developed earlier in
this chapter: epistemic extraction can involve an epistemic input converted into fi-
nancial, institutional, capability, or reputational value, with the conversion interface
controlled asymmetrically. The analysis should therefore trace both the source epis-
temic form and the downstream form in which appropriation becomes effective.
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14.9.8 Relational Extraction

Relational extraction concerns asymmetrical use or appropriation of trust, care, ac-
cess, reputation, social coordination, community legitimacy, brokerage, emotional
labor, or other value-bearing relational conditions in ways that fail to sustain the re-
lations on which realization depends and materially reduce the source side’s control,
reciprocity, exit, or future relational capacity. Because economic action is embedded
in ongoing social relations, relational conditions can affect access, monitoring costs,
cooperation, and institutional operation (Granovetter 1985). GRE extends this obser-
vation toward the maintenance and depletion of the relations themselves.

The concept is needed because relational resources can be consumed without ap-
pearing as conventional inputs. A trusted community intermediary can repeatedly
provide introductions, interpretation, conflict resolution, or legitimacy to an outside
organization. A caregiver can maintain the emotional and practical conditions that
allow another person to participate in paidwork. Users can supply network participa-
tion that makes a platform valuable. Long-standing suppliers can absorb adaptation
burdens to preserve a buyer relationship. In each case the realized benefit partly
depends on relational capacity whose maintenance may be unevenly recognized or
rewarded.

Relational extraction should not be inferred from asymmetry alone. Many rela-
tions involve differentiated roles, gifts, obligations, voluntary care, or unequal but
mutually valued contributions. The stronger extraction claim requires evidence that
one side systematically realizes value from the relation while externalizing mainte-
nance burdens, constraining meaningful exit, appropriating relationally generated
returns, or eroding the source side’s ability to reproduce the relation or build alter-
natives.

Maintenance is again central. Trust can reduce formal contracting costs, but
repeated exploitation of trust can destroy it. Community legitimacy can lower en-
try barriers for an institution, but bypassing the community in later decisions can
weaken the legitimacy that enabled the project. Care can sustain capability, but
chronic under-recognition can deplete the caregiver’s health, time, or options. Rela-
tional extraction therefore often appears dynamically as current realization coupled
with future relational depletion.

Relational extraction can also operate through gatekeeping. Actors controlling ac-
cess to professional networks, platforms, supply chains, or institutions can demand
disproportionate concessions because alternatives are weak. Here the extracted ob-
ject may not be a transferable “thing” but a change in bargaining position, visibility,
recognition, or access. The value is realized through the relation, and the burden is
likewise relational.

The distinctions developed across Section 14.9 can be summarized by Proposi-
tion 14.23.
Proposition 14.23 (Process-specific diagnosis of loss and appropriation). Within a
GRE value analysis, an adequate claim about dissipation, leakage, extraction, depen-
dency, or generative depletion should identify, to the level required by the research
problem, the relevant value form or generative condition, the analytical boundary, the
mechanism of loss, diversion, appropriation, or contingency, the materially affected po-
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sitions, the historical horizon, and any identifiable beneficiary or controlling position.
Evidence for one process does not by itself establish another, and a finding of value loss
or asymmetry does not by itself establish extraction or normative harm.

Proposition 14.23 preserves two kinds of restraint. The first is causal: loss, diver-
sion, appropriation, dependency, and depletion require different evidence. The sec-
ond is normative: dissipation can be ordinary depreciation, leakage can be beneficial
diffusion, dependency can be productive, and extraction can be contested in both its
empirical diagnosis and evaluative significance. Stronger conclusions require the
relevant mechanism and standpoint to be stated.

The proposition also clarifies the transition within Chapter 14. The present section
has identified ways in which value-bearing conditions can be lost, diverted, appro-
priated, or depleted. These processes can produce harm, but they are not identical
to harm. The next section therefore turns to negative value and harm directly, ex-
amining capacity loss, relational erosion, constraint generation, option foreclosure,
institutional damage, long-horizon harm, and irreversibility as evaluative and histor-
ical consequences rather than treating them as automatic synonyms for dissipation
or extraction.

14.10 Negative Value and Harm

The preceding section distinguished dissipation, leakage, extraction, dependency,
and generative depletion as process-level diagnoses. The present section turns from
those mechanisms to the evaluative question of negative value and harm. Its role is to
identify several ways in which economic processes can adversely affect capabilities,
relations, constraints, options, institutions, and long-horizon generative conditions
while preserving the distinction between causal diagnosis and normative evaluation.
The objective is to provide a layered vocabulary for harm that remains compatible
with Chapter 14’s plural-value architecture. The method is conceptual and histori-
cally situated: harm claims are indexed to affected positions, value forms, evaluative
standpoints, temporal horizons, and evidentially supported mechanisms rather than
inferred automatically from observed loss or asymmetry.

This distinction matters because processes diagnosed in Section 14.9 can have dif-
ferent evaluative meanings. Dissipation can be ordinary depreciation, planned con-
sumption, or harmful capacity loss. Leakage can describe beneficial diffusion, toler-
ated spillover, or harmful diversion. Dependency can support specialization, care, or
collective coordination, while some dependency structures expose one position to se-
vere vulnerability. Extraction can support a strong harm claim when appropriation
erodes another position’s control or generative capacity, yet the empirical diagnosis
of extraction and the normative evaluation of its consequences remain analytically
distinct steps. GRE therefore treats mechanism, incidence, and evaluation as related
but non-identical layers.

The same restraint applies to the idea of negative value. Chapter 14 has treated
value as plural, situated, and relationally manifest. Negative value should accord-
ingly not be understood as a universal quantity obtained by placing a minus sign
before a positive scalar. A polluted water source, a coercive institutional rule, a de-
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grading relation, a lost capability, and a foreclosed option can each carry negative
economic significance, but the relevant dimensions, affected positions, evidence, and
possibilities of restoration differ. Where comparison is required, the conversion or
aggregation procedure must be stated rather than presumed.

Definition 14.24 establishes the working distinction used throughout the section.
Definition 14.24 (Negative value and harm). Within a specified evaluative frame-
work, negative value is an adverse significance attributed to a condition, process, re-
lation, burden, risk, or consequence. Harm is a materially adverse change borne by
an affected subject, collective, institution, ecological system, or other explicitly rep-
resented position through loss, degradation, constraint, foreclosure, damage, or re-
duction of practically relevant generative conditions. A harm claim should identify
the affected position, the relevant value form or capability, the evaluative standpoint,
the historical horizon, and the evidential basis for attributing the adverse change to
the process under analysis.

Definition 14.24 separates three questions. The first asks whether a condition is
evaluated negatively. The second asks whether an affected position underwent a ma-
terially adverse change. The third asks how strongly that change can be attributed to
a specified process. A negative valuation can exist without a completed harm event,
as with an anticipated risk or an objectionable institutional rule whose effects have
not yet materialized. Harm can also occur without a simple transfer of value to a
beneficiary, as in ecological degradation, loss of health, organizational forgetting, or
option foreclosure. Strong causal attribution requires additional evidence beyond
the evaluative judgment itself.

Table 14.10 summarizes the analytical dimensions developed below. The rows are
intentionally non-exclusive. A single process can reduce capability, erode relations,
generate constraints, foreclose options, damage institutions, and create long-horizon
effects simultaneously.

14.10.1 Harm

Harm is the broadest evaluative category in this section, but analytical breadth
should not become conceptual looseness. A GRE harm analysis begins by identifying
who or what bears an adverse change, what condition has changed, according to
which evaluative standpoint the change is adverse, and over what temporal and
relational boundary the claim is made. This procedure allows harm to remain plural
without turning every disliked outcome into a theoretically equivalent event.

The affected position can be a person, household, organization, community, institu-
tion, ecosystem, or another unit justified by the research problem. Different positions
can evaluate the same process differently. A new infrastructure project can improve
mobility for some households while disrupting ecological functions or community
relations elsewhere. A digital platform can lower transaction costs for users while
increasing dependency for suppliers. A restructuring can preserve organizational
survival while reducing worker capability or local institutional continuity. A harm
analysis should therefore preserve incidence rather than seeking an immediate net
judgment.
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Table 14.10: Analytical architecture of negative value and harm in GRE

Dimension Primary analytical
object

Characteristic adverse change Principal caution

Harm Affected position under
an explicit evaluative
frame

Materially adverse change in
conditions, relations, capacities,
burdens, or future possibilities

Do not infer harm solely from
mechanism labels such as
dependence or dissipation

Capacity loss Effective ability to act,
participate, convert
resources, or sustain
functioning

Erosion of skills, health, access,
complementary conditions, or
practical agency

Resource loss and capability loss
need not coincide

Relational erosion Trust, reciprocity,
coordination, care,
legitimacy, or reliable
connection

Rising maintenance burden,
fragility, distrust, exclusion, or
loss of relational capacity

Relationship change is not
automatically harmful to every
party

Constraint
generation

Feasible action and
conversion conditions

New obligations, switching costs,
gatekeeping, exposure,
prohibitions, or dependence

Constraints can also enable
coordination and protection

Option
foreclosure

Reachable future actions,
relations, or trajectories

Removal, practical inaccessibility,
or severe narrowing of later
possibilities

Non-selection of an option is not
by itself foreclosure

Institutional
damage

Rules, capacities,
legitimacy, memory,
enforcement, and
procedural access

Degradation of institutional
function, credibility,
contestability, or continuity

Institutional change and
institutional damage are not
equivalent

Long-horizon
harm

Delayed and inherited
incidence

Adverse effects appearing
through accumulation, latency,
reproduction, or
intergenerational transmission

Later observation should not
erase information available at
the earlier decision point

Irreversibility Restoration, exit, and
alternative-history
feasibility

Loss whose restoration is
impossible, prohibitively costly,
or unavailable within the
relevant horizon

Irreversibility is horizon- and
mechanism-specific unless
stronger proof exists

Harm can concern an achieved state, a process, or an altered trajectory. An
achieved-state harm might be injury, lost income, degraded water quality, or exclu-
sion from an institution. A process harm can involve coercive monitoring, chronic
maintenance burden, or repeated exposure to uncertainty evenwhen final outcomes
remain uncertain. A trajectory harm occurs when present change worsens later ca-
pacities, options, or generative conditions. These distinctions matter because a static
endpoint comparison can miss burdens experienced during the process or future
possibilities that have been removed.

The capability tradition provides one important precedent for distinguishing re-
sources from substantive opportunities. Sen’s emphasis on substantive freedoms and
effective opportunities makes it possible to identify deprivation even when nominal
resources appear similar (Sen 1999). GRE retains that distinction while widening
the analytical object to include relations, institutional conditions, ecological supports,
and later generative possibilities. The extension should not be read as replacing ca-
pability analysis; it specifies additional mechanisms through which economically rel-
evant harm can occur.

Harm attribution also requires causal restraint. An adverse condition observed
after an intervention can have several causes, including background trends, interact-
ing institutions, independent shocks, or earlier path dependence. The language of
harm can remain normatively clear while causal language remains probabilistic or
contributory. Where evidence supports only contribution, mediation, or increased
exposure, the manuscript should state that level rather than silently upgrading it to
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exclusive causation.
A final distinction concerns accepted burdens. Some activities deliberately incur

short-term cost, effort, discomfort, or risk in pursuit of later benefit. Training can be
demanding, taxation can reduce disposable income while financing public capacity,
and ecological restoration can restrict present extraction. A burden is not therefore
harmlessmerely because it is purposeful, nor harmfulmerely because it is costly. The
relevant assessment concerns justification, distribution, consent where applicable,
alternatives, proportionality, and effects on later capability and agency.

14.10.2 Capacity Loss

Capacity loss occurs when a position’s effective ability to perform, participate, con-
vert resources, maintain itself, or pursue practically relevant functions declines. The
analytical emphasis is on effective ability rather than on possession alone. A person
can retain nominal income while losing health, mobility, time, legal status, or access
to complementary infrastructure. An organization can retain physical assets while
losing skilled personnel, routines, interpretive competence, or supplier relationships.
A community can retain formal rights while losing the practical capacity to exercise
them.

The distinction between resource loss and capacity loss is therefore central. A
resource transfer can occur without significant capability change if substitutes are
available. Conversely, capability can decline even without direct subtraction of
owned resources. Increased administrative complexity can make an entitlement
harder to use. A change in technical standards can make existing equipment obso-
lete. Loss of a caregiver, translator, professional network, or institutional sponsor
can sharply reduce practical possibilities while leaving the formal resource bundle
unchanged.

Capacity loss can be direct ormediated. Direct loss includes deterioration of health,
destruction of equipment, or removal of legal authorization. Mediated loss arises
when conversion conditions change. For example, a training credential can lose prac-
tical significance if licensing rules change; financial resources can become less useful
when mobility is restricted; information can fail to support action when interpretive
capacity is absent. GRE therefore evaluates capacity in relation to the surrounding re-
lational and institutional configuration rather than as a property storedwholly inside
an isolated subject.

Maintenance matters as much as acquisition. Capabilities can decay through non-
use, overload, underinvestment, institutional neglect, or depletion of complementary
conditions. A policy that creates a capability initially but does not sustain the infras-
tructure, staffing, knowledge, or relational support required for continued use may
produce a temporary gain followed by later loss. This temporal pattern can bemissed
if evaluation ends at the moment of provision.

Capacity loss can also be unevenly distributed within collectives. Organizational
adaptationmay increase aggregate productive capacity while concentrating decision
authority or reducing somemembers’ skills through deskilling. Technological change
may increase total system capability whilemaking participation dependent on infras-
tructures controlled by a narrower set of actors. A GRE analysis should therefore ask
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which capacities grow, which decline, for whom, under what conversion conditions,
and with what consequences for later participation and exit.

14.10.3 Relational Erosion

Relational erosion concerns degradation of economically consequential relations or
of the conditions that sustain them. Trust, reciprocity, communication, legitimacy,
care, brokerage, repeated coordination, and mutual recognition can all support eco-
nomic activity. Economic action is often embedded in ongoing social relations rather
than reducible to atomized exchange (Granovetter 1985). When those relational con-
ditions weaken, costs and vulnerabilities can change even if material stocks remain
similar.

Erosion should be distinguished from ordinary relational change. Some relations
should end. Exit from an abusive, exploitative, or obsolete relation can increase capa-
bility and future opportunity. Reorganization can replace one network with another.
Institutional reform can deliberately dissolve patronage ties. The relevant question
is therefore whether the change degrades a relational condition that is materially im-
portant to the affected position under the stated evaluative framework, not whether
a relation simply becomes less persistent.

Several mechanisms can produce relational erosion. Repeated opportunism can
weaken trust. Chronic under-recognition of maintenance labor can exhaust care or
coordination capacity. Centralization can bypass local intermediaries whose legit-
imacy previously supported implementation. High turnover can disrupt organiza-
tional memory and informal cooperation. Competitive incentives can reduce infor-
mation sharing. Surveillance can increase compliance while weakening trust or will-
ingness to communicate candidly. These effects are relational because they alter ex-
pectations and patterns of interaction through which later action becomes possible.

Relational erosion can be asymmetric. One party can retain access to a network
while another loses standing within it. A platform can preserve user participation
while individual suppliers become more replaceable. An organization can continue
benefiting from community legitimacy while reducing the community’s influence
over decisions. The analysis should therefore trace maintenance burdens, replace-
ability, exit, reciprocity, and control over relational interfaces rather thanmeasuring
relationship density alone.

Relational harm also has temporal depth. Trust can take years to establish and be
damaged rapidly. Once coordination routines disappear, restoration can require re-
peated evidence of reliability rather than a single compensating payment. The cost
of repair can therefore be nonlinear and historically dependent. Relational erosion
becomes particularly consequential when it combines with option foreclosure: dam-
aged relations can remove access to information, credit, collaboration, care, political
voice, or institutional sponsorship that would otherwise support alternative trajecto-
ries.
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14.10.4 Constraint Generation

Economic processes generate constraints as well as resources and opportunities. A
constraint is a condition that narrows, conditions, delays, raises the cost of, or oth-
erwise structures a set of feasible actions or conversions. Constraints can be legal,
institutional, technical, financial, spatial, temporal, relational, informational, ecolog-
ical, or embodied. Their generation becomes a harm problem when the resulting
restriction is materially adverse under the relevant evaluative standpoint and inci-
dence pattern.

The category should not be treated as intrinsically negative. Institutions are partly
constituted by rules and constraints that can reduce uncertainty, enable cooperation,
protect rights, maintain safety, or preserve common resources. North’s institutional
analysis, for example, emphasizes institutions as humanly devised constraints that
structure interaction and incentives (North 1990). The evaluative question is there-
fore not whether constraint exists, but which constraint is generated, whom it binds,
what it enables or disables, how it can be contested, and how its burdens and protec-
tions are distributed.

Constraint generation can occur unintentionally. A technical standard adopted for
interoperability can create switching costs. A funding rule designed for accountabil-
ity can exclude small organizations lacking administrative capacity. Security proce-
dures can limit mobility or participation. Long-term contracts can support invest-
ment while reducing future exit. Debt can finance capability formation while cre-
ating repayment obligations that narrow later choices. Infrastructure can open one
route while making alternative infrastructures less viable through network effects or
complementary investment.

Constraints can also be generated recursively. An initial restriction changes behav-
ior; the changed behavior alters investment, relationships, and institutions; those
changes make the original restriction harder to escape. The process can therefore
move from a local rule to a broader path-dependent configuration. Increasing-return
mechanisms provide one established way in which early arrangements can become
progressively more difficult to displace under specified conditions (Arthur 1989; Pier-
son 2000). GRE uses this insight only where a corresponding self-reinforcing mecha-
nism can be identified.

A useful diagnostic distinction is between protective, coordinating, and restrictive
incidence. A regulation can protect one group from harm, coordinate expectations
amongmany actors, and restrict another group’s action simultaneously. These effects
can coexist. The analysis should therefore avoid classifying a rule globally as “con-
straint” in a purely negative sense; it should trace the specific action-space changes
and affected positions.

14.10.5 Option Foreclosure

Option foreclosure is a stronger claim than non-selection. An option is foreclosed
when a previously reachable or plausibly preservable future action, relation, insti-
tutional arrangement, or trajectory becomes unavailable or practically inaccessible
because of a specified process. A decision that simply chooses one option today does
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not necessarily foreclose the others; they may remain available later. Foreclosure
concerns a change in the structure of future possibility.

The distinction between nominal and effective options is essential. A legal right
can remain formally available while costs, eligibility conditions, knowledge require-
ments, geography, dependency, or relational access make its use practically impos-
sible. Conversely, an option can disappear formally while functionally equivalent
alternatives remain accessible. The relevant unit is therefore practical reachability
under the stated model of action, not the number of alternatives listed in an admin-
istrative document.

Foreclosure can arise through several mechanisms. Specialized investment can
make switching prohibitively costly. Ecological degradation can eliminate future uses
of a resource. Loss of institutional standing can close professional or legal pathways.
A platform standard can make alternative infrastructures incompatible. Debt or con-
tractual obligations can constrain future allocation. Destruction of archival or tacit
knowledge can make a technical process impossible to reproduce. Relational ero-
sion can remove trusted intermediaries required for access. These examples differ
in value form but share a change in later feasible trajectories.

Option foreclosure can also be collective. A community can lose the capacity to gov-
ern a resource locally. A profession can become dependent on a proprietary infras-
tructure. A state can lose policy space through long-lived commitments. An ecosys-
tem can cross a threshold after which previous configurations cannot be restored
within relevant horizons. Collective foreclosure matters because individuals may re-
tain nominal alternatives while the institutional or ecological conditions needed for
those alternatives disappear at a higher scale.

Foreclosure is evaluatively complex. Eliminating some options can be desirable
when the options are harmful, coercive, or incompatible with protecting others.
Safety regulation deliberately forecloses certain production methods; conservation
rules can restrict extraction to preserve later ecological options. The harm claim
therefore requires an evaluative account of which option was lost, for whom, with
what justification, and what alternatives or protections remain. GRE’s concern is
with the generated structure of possibility, not with a presumption that more options
are always better.

14.10.6 Institutional Damage

Institutional damage concerns degradation of the capacities, rules, legitimacy, mem-
ory, enforcement, procedural access, or contestability through which an institution
performs economically relevant functions. Institutions can structure incentives, re-
duce uncertainty, allocate authority, establish rights, coordinate expectations, and
stabilize repeated interaction (North 1990). Damage occurs when materially impor-
tant aspects of those functions deteriorate under the evaluative frame adopted by the
analysis.

Institutional damage should be distinguished from institutional change. Institu-
tions sometimes require reform, replacement, or dissolution. A declining institution
may be losing an unjust privilege rather than suffering a harm that should be re-
paired. The analysis therefore needs a functional and normative specification: which
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institutional capacity is deteriorating, whose interests or rights it serves, what alter-
native institutions exist, and whether the lost function should be preserved, trans-
formed, or abandoned.

Several forms of damage are analytically distinct. Capacity damage reduces
staffing, expertise, fiscal resources, data, infrastructure, or implementation ability.
Procedural damage weakens due process, transparency, participation, review, or
contestation. Legitimacy damage reduces willingness to comply, cooperate, or treat
institutional decisions as authoritative. Memory damage erodes records, routines,
precedent, or tacit knowledge. Access damagemakes institutions harder to reach or
use for some groups. Coordination damage weakens the institution’s ability to align
actors across time or scale.

These forms can interact. Reduced capacity can produce delays, which weaken
trust, which reduce compliance, which further increases administrative burden. Po-
litical or financial shocks can accelerate the cycle. Conversely, institutional resilience
can interrupt it through redundancy, professional norms, external support, learning,
or legitimate reform. Harm analysis should therefore identify mechanisms rather
than treating institutional deterioration as an undifferentiated decline.

Institutional damage often redistributes private burdens before aggregate indica-
tors reveal failure. When a public service becomes less reliable, households may
compensatewith unpaid care, private expenditure, additional travel, or informal net-
works. When regulatory capability declines, firms may face greater uncertainty and
communities greater exposure. When courts or administrative review become in-
accessible, formally retained rights can lose practical value. Institutional harm is
therefore often partly visible through the conversion burdens transferred to other
positions.

14.10.7 Long-Horizon Harm

Long-horizon harm appears, accumulates, or becomes fully intelligible only across
extended temporal sequences. The category includes delayed effects, cumulative bur-
dens, intergenerational incidence, path-dependent constraints, slow ecological degra-
dation, institutional erosion, and losses whose significance emerges only after com-
plementary conditions change. It extends the temporal analysis developed in Chapter
13 by focusing specifically on adverse value incidence rather than on allocation tim-
ing itself.

A long horizon changes both evidence and responsibility. At the time of action,
some later effects may be foreseeable, probabilistic, poorly understood, or outside
the dominant evaluative frame. Later observers can know more. Historical evalu-
ation should therefore distinguish information reasonably available at the earlier
decision point from knowledge produced afterward. This protects against simple
hindsight substitution while still allowing later evidence to revise the assessment of
consequences and institutional learning.

Intergenerational harm is a particularly important case. Present decisions can al-
ter environmental conditions, infrastructure, debt, institutions, knowledge, and op-
tion structures inherited by later generations. The sustainable-development tradition
has long emphasized relations between present development and the needs and capa-
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bilities of future generations (World Commission on Environment and Development
1987). GRE adds a generative emphasis: what is transmitted forward includes not
only stocks and liabilities but also capacities to regenerate, govern, learn, convert
value, maintain institutions, and create alternatives.

Long-horizon harm can be cumulative without being immediately dramatic.
Small maintenance deficits can compound. Persistent exposure can damage health
or ecosystems. Repeated underinvestment can erode institutional competence. Suc-
cessive losses of local knowledge can make later adaptation harder. Individual
episodes may remain below a conventional threshold while their combined histori-
cal trajectorymaterially reduces resilience or future option space. Evaluation should
therefore consider sequence and accumulation where the mechanism supports such
analysis.

Discounting or present-value calculation can be useful for some financial and pol-
icy questions, but it cannot by itself resolve heterogeneous long-horizon harms. Eco-
logical threshold loss, institutional collapse, cultural loss, capability deprivation, and
irreversible option foreclosure may not share a defensible common monetary con-
version. Where monetary comparison is used, the assumptions and omitted value
forms should remain visible rather than being treated as settled equivalence.

Long-horizon analysis also creates a practical governance problem: current deci-
sionmakers can impose costs on positions that cannot participate in present bargain-
ing. This does not generate a single institutional solution, but it strengthens the case
for explicit horizon specification, scenario analysis, reversibility, precaution where
warranted, preservation of options, monitoring, and mechanisms that allow later re-
vision as knowledge changes.

14.10.8 Irreversibility

Irreversibility concerns the feasibility of restoring an earlier condition, recovering a
lost capability or relation, reopening a foreclosed option, or otherwise returning to a
relevant prior region of the represented history space. The term should be used care-
fully. Many social and economic changes are difficult to reverse without being liter-
ally irreversible. GRE therefore distinguishes absolute irreversibility, which requires
a strong domain-specific basis, from practical or horizon-relative irreversibility.

Definition 14.25 provides the working concept used in this chapter.
Definition 14.25 (Practical irreversibility). A harmful change is practically irre-
versible relative to an affected position, evaluative standpoint, and time horizon
when restoration of the materially relevant prior capability, relation, institutional
condition, ecological function, or option is physically impossible, institutionally
unavailable, or requires resources, time, coordination, or burdens that place restora-
tion outside the practically reachable action space of the relevant position within
that horizon.

This definition treats irreversibility as relational and historical. A lost capabil-
ity can be recoverable for a wealthy organization but effectively irreversible for a
resource-constrained household. An ecosystem can regenerate over centuries while
remaining irreversible for the policy horizon under analysis. An institution can be
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legally re-created while its lost legitimacy, tacit knowledge, or professional commu-
nity cannot be restored on comparable terms. A displaced community can receive
compensation without reproducing the earlier relational world. The analytical claim
must therefore specify what is to be restored and for whom.

Irreversibility also differs from lock-in. Lock-in describes a self-reinforcing con-
figuration in which switching becomes increasingly difficult under specified mech-
anisms. Some locked-in arrangements remain reversible at high cost. Conversely,
some irreversible losses do not arise from increasing returns or lock-in at all. The de-
struction of unique ecological or archival conditions, death, or disappearance of tacit
knowledge can be effectively irreversible without a self-reinforcing adoption process.
Historical path dependence can nevertheless contribute to practical irreversibility
where early choices alter later alternatives (Arthur 1989; Pierson 2000).

The evaluative significance of irreversibility depends on the value form and un-
certainty. When an intervention risks reversible financial loss, later compensation
or reallocationmay remain possible. When it risks irreversible ecological, health, cul-
tural, institutional, or option-space loss, the burden of uncertainty can be different
because later correctionmay not reproducewhat has been lost. This does not imply a
universal rule against irreversible change. Development, innovation, migration, and
institutional transformation often alter history inways that cannot be exactly undone.
The relevant question concerns the value and distribution of what becomes unavail-
able, the quality of evidence, available alternatives, and the possibility of protection,
compensation, restoration, or justified transition.

The section’s layered harm architecture is summarized in Proposition 14.26.
Proposition 14.26 (Layered diagnosis of negative value and harm). Within a GRE
value analysis, a substantively adequate harm claim should identify, to the level war-
ranted by the research problem, the negatively affected position, the relevant value
form or generative condition, the adverse change, the evaluative standpoint, the causal
or contributory mechanism, the distribution of burdens and protections, the tempo-
ral horizon, and the feasibility of restoration, exit, or alternative trajectories. Dissi-
pation, leakage, extraction, dependency, constraint, path dependence, or irreversibility
can strengthen a harm analysis when their mechanisms are established, but none of
these categories alone is sufficient to settle the normative judgment.

Proposition 14.26 preserves the distinction among empirical diagnosis, causal at-
tribution, and evaluation. It also prevents negative value from becoming a univer-
sal scalar residue after positive value has been counted. Harm can be plural, dis-
tributed, delayed, relational, and partly incommensurable; its adequate representa-
tion depends on the question and on what materially changes for affected positions.

This conclusion provides the immediate bridge to the next section. Once harm
and benefit are represented across heterogeneous value forms, affected positions,
and historical horizons, evaluation often encounters conflicts that cannot be resolved
through a single common unit. The next section therefore turns to plurality and in-
commensurability, examining multiple value orders, heterogeneous subjects, value
conflict, translation among value forms, and the limits of monetization and aggrega-
tion.



14.11. PLURALITY AND INCOMMENSURABILITY 113

14.11 Plurality and Incommensurability

The preceding sections developed value as plural in form, relationally emergent, his-
torically generated, transmitted, converted, recirculated, accumulated, depleted, and
capable of carrying both positive and negative significance. The present section es-
tablishes the evaluative architecture required once several value forms, evaluative
standpoints, and affected positions coexist without a guaranteed commonmetric. Its
role is to distinguish plurality, comparison, commensuration, translation, conflict, and
incommensurability; its objective is to preserve practical judgment while prevent-
ing a convenient metric from silently becoming a theory of value. The discussion
proceeds through multiple value orders, heterogeneous subjects, incommensurable
values, value conflict, translation, monetization, aggregation, and the institutional
preservation of plurality. The method is conceptual and comparative, drawing on
already established traditions of value pluralism, commensuration studies, capabil-
ity analysis, and practical reasoning while retaining GRE’s ontological and historical
restraint.

Plurality begins from amodest observation: economic processes canmatter in sev-
eral distinguishable ways. A river can carry ecological, livelihood, cultural, option,
institutional, and financial significance. A school can generate capability, epistemic,
relational, institutional, participatory, and future value. A digital platform can lower
transaction costs while concentrating informational control and weakening exit. The
existence of several evaluatively relevant dimensions does not by itself establish that
they are incomparable. It establishes that comparison requires an operation whose
assumptions should be visible.

This point is central because comparison and commensuration are often treated
as synonyms. Espeland and Stevens define commensuration as the transformation
or comparison of different qualities according to a common metric and show that
this operation has cognitive, organizational, and political consequences (Espeland
and Stevens 1998). GRE adopts a narrower analytical distinction. Comparison asks
whether two alternatives can be judged in relation to specified concerns. Commensu-
ration constructs or adopts a common metric through which some of those concerns
are represented on a shared scale. Comparison can therefore occurwithout complete
commensuration. A community can judge that one project creates unacceptable eco-
logical loss despite higher forecast revenue; a court can treat a right as a constraint on
otherwise advantageous exchange; a household can reject a higher-paying arrange-
ment because it destroys care capacity. Such judgments can be reasoned without
claiming that every relevant value has first been expressed in one unit.

Definition 14.27 provides the working vocabulary for the section.
Definition 14.27 (Value plurality, comparison, and commensuration). Within a spec-
ified GRE analysis, value plurality exists when more than one analytically relevant
value form, evaluative standpoint, or order of worth bears materially on the assess-
ment of an object, relation, process, institution, or trajectory. Comparison is a rea-
soned relation among alternativeswith respect to one ormore stated criteria or stand-
points. Commensuration is the construction or adoption of a common representa-
tional scale through which selected differences are rendered comparable in a shared
metric. Incommensurability denotes the absence, inadequacy, or contested legitimacy
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Table 14.11: Analytical architecture of plurality and incommensurability in GRE

Dimension Analytical question Legitimate operation Principal remainder or risk

Multiple value orders Which forms and
evaluative grammars
matter?

Explicit multi-dimensional
representation

One order silently displacing
others

Heterogeneous
subjects

Whose valuation and
incidence are
represented?

Position-indexed comparison
and contestation

Aggregated judgment concealing
unequal burdens

Incommensurability Is a defensible
common metric
available?

Partial order, thresholds,
scenarios, deliberative judgment

Forced cardinalization or false
precision

Value conflict Which goods,
obligations, or
trajectories cannot be
jointly realized?

Trade-off analysis with stated
priorities and constraints

Treating conflict as mere
measurement error

Translation What is preserved or
changed across value
registers?

Provenance-preserving
interpretation or conversion

Semantic compression and loss
of context

Monetization What can money
represent adequately
for the purpose?

Monetary valuation with
explicit scope

Price becoming a claim of
exhaustive value

Aggregation What information may
be combined?

Purpose-specific index, portfolio,
or social evaluation

Distributional, relational, and
structural information loss

Plural value
architecture

How can decisions
proceed while
remainders stay
visible?

Layered evaluation, partial
rankings, safeguards,
revisability

Procedural complexity or
opaque discretionary judgment

of such a common metric for the values at issue; it does not by itself entail complete
incomparability or the impossibility of practical judgment.

Definition 14.27 leaves open several possibilities. Two values can be commensu-
rable for a narrow decision problem while remaining non-equivalent in a broader
evaluative frame. A monetary representation can be informative for budgeting with-
out exhausting ecological or institutional significance. Two alternatives can be par-
tially ordered, judged above a threshold, or compared under distinct scenarios with-
out producing a complete ranking. Philosophical discussions of incommensurability
and incomparability similarly distinguish the absence of a commonmeasure from the
stronger claim that rational comparison is impossible (Raz 1986; Chang 1997). GRE
therefore treats incompleteness as a possible property of an evaluation rather than
as an analytical defect that must always be eliminated.

Table 14.11 summarizes the architecture developed below. Its rows are deliber-
ately non-exclusive. A single valuation problem can involve several value orders,
heterogeneous affected positions, translation across forms, monetization, aggrega-
tion, and unresolved remainder simultaneously.

14.11.1 Multiple Value Orders

A value form identifies a recurrent way in which economic significance is realized or
represented. A value order adds an evaluative grammar: it specifies what counts as
relevant, how claims acquire standing, what forms of evidence matter, which com-
parisons are legitimate, and what kinds of sacrifice or substitution are acceptable.
The distinction matters because two actors can observe the same value form while
evaluating it under different orders. Financial sustainability can be treated as a pru-
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dential constraint, a distributive question, an institutional requirement, or a domi-
nant objective; ecological value can be treated as an input, an intrinsic concern, an
intergenerational obligation, or a boundary condition.

Plural orders therefore arise from more than a long list of goods. They arise be-
cause evaluative practices organize goods differently. Anderson’s account of plural
modes of valuation argues against reducing heterogeneous goods to a single market-
like mode of appraisal (Anderson 1993). Lamont’s sociology of valuation and eval-
uation similarly treats worth, categorization, legitimation, and judgment as socially
organized processes rather than as expressions of an undifferentiated private pref-
erence scale (Lamont 2012). GRE draws on this lineage while keeping its scope eco-
nomic: the question is how different orders of valuation shape economic generation,
allocation, conversion, transmission, institutionalization, and harm.

Multiple value orders can coexist inside one institution. A university may evalu-
ate research through epistemic contribution, educational contribution, public rele-
vance, financial sustainability, institutional reputation, legal compliance, and career-
development effects. These orders can reinforce one another, remain loosely coupled,
or enter conflict. A ranking system may translate several of them into indicators; a
budgetmaymonetize selected components; a promotion committeemay combine for-
mal thresholds with qualitative judgment. None of these operations proves that the
underlying orders were identical before the evaluation procedure was constructed.

The plurality of orders also changes what counts as a successful conversion. Finan-
cial resources converted into research infrastructure can generate epistemic value
while also producing unequal capability access. Ecological restoration can produce
material and community value while reducing short-term financial returns. A con-
version can therefore appear successful under one order and incomplete under an-
other. The source of disagreement may lie in factual beliefs, in the weighting of
shared criteria, in the inclusion or exclusion of a value form, or in deeper disagree-
ment over the legitimate order of evaluation. Distinguishing these sources prevents
value disagreement from being described too quickly as irrationality.

Value orders can themselves be historically generated. Markets, professions, ac-
counting systems, states, scientific communities, religious institutions, social move-
ments, and technological platforms develop vocabularies and procedures through
which certain things become visible as valuable. The legitimacy of ametric can there-
fore be historically contingent. What counts as a recognized externality, a compens-
able loss, a credential, an asset, a right, or a public obligation can change as institu-
tions and subjects change. GRE consequently treats value orders as part of the rela-
tional architecture through which valuation occurs, while preserving the possibility
that actors criticize or transform the orders they inherit.

14.11.2 Heterogeneous Subjects

Plural value analysis requires heterogeneous subjects as well as heterogeneous value
forms. An evaluative object can affect persons, households, firms, communities, pub-
lic institutions, future generations, and ecological systems differently. Even within a
nominally homogeneous category, subjects can possess different capabilities, depen-
dencies, histories, vulnerabilities, responsibilities, and relations. A single aggregate
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welfare or price representation can therefore obscurewhose value is realized, whose
burden is increased, and whose options are altered.

Sen’s capability approach provides an important precedent for this distinction
by showing that equal resources can produce unequal substantive opportunities
because persons differ in conversion conditions and social circumstances (Sen 1985;
Sen 1992). GRE extends the same caution to plural value incidence. Equal monetary
compensation does not imply equal restoration of relational, capability, ecological,
or institutional value. Equal formal access does not imply equal participatory value.
Equal exposure to a policy does not imply equal capacity to absorb risk or recover
from loss.

Heterogeneous subjects also occupy different relational positions. A platform oper-
ator, dependent seller, consumer, regulator, and worker can participate in the same
digital market while confronting very different switching costs, information, bargain-
ing power, and exposure. A conservation project can create ecological value at a
regional scale while imposing livelihood burdens on a local community. A hospital
closure can improve system-wide accounting efficiency while reducing effective ac-
cess for geographically or socially distant patients. In each case, an aggregate value
claim can be informative only if its incidence boundary and subject composition are
specified.

Heterogeneity does not require treating every person as analytically incompara-
ble with every other. Shared needs, rights, capabilities, institutional roles, or com-
mon evaluative standards can support legitimate comparison. The methodological
requirement is narrower: the aggregation unit should not erase heterogeneity that
materially changes the conclusion. If two groups experience the same policy through
different conversion conditions or risk structures, the analysis should preserve that
difference to the level relevant to the question.

This also applies to representation. Subjects can value the same condition differ-
ently because of distinct histories, identities, responsibilities, or practical projects.
Such variation need not be treated as mere preference noise. It can reveal that an
object participates in different relations. A neighborhood park can be recreational
space, flood infrastructure, ecological habitat, community memory, real-estate
amenity, and a source of livelihood. The relevant evaluative subject is partly consti-
tuted by these relations. GRE therefore treats subject heterogeneity as a substantive
component of value analysis rather than only as a parameter to be averaged out.

A further complication concerns absent or weakly represented subjects. Future
generations cannot participate directly in present bargaining. Ecological systems
do not articulate preferences in the same institutional manner as market actors.
Marginalized groups may possess formal voice while lacking effective agenda-
setting power. Representation procedures are consequently part of the valuation
architecture. The question is not only what subjects value, but also which subjects ac-
quire standing, whose evidence enters the decision, and who controls the categories
through which harms and benefits become recognizable.
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14.11.3 Incommensurable Values

Incommensurability becomes analytically relevant when a common metric is un-
available, analytically misleading, or normatively contested for the values at issue.
This can occur because value forms differ in kind, because measurement scales do
not support the proposed mathematical operation, because the relevant standpoint
rejects substitution, or because converting one value into another would erase in-
formation that is constitutive of the judgment. The diagnosis is therefore local to a
comparison problem rather than a universal property attached permanently to a
good.

A first form is measurement incommensurability. Two dimensions may be mea-
surable separately but lack a justified conversion rate. Health risk and cultural loss,
for example, can each be described with evidence while resisting a defensible com-
mon cardinal unit. A second form is normative incommensurability: an evaluative
framework can treat some values as inappropriate for unrestricted trade-off, even
if a numerical proxy could technically be constructed. A third form is institutional
incommensurability: different institutions can authorize different valuation proce-
dures, rights, or thresholds, so that no single metric governs the whole case. These
forms can overlap.

Incommensurability should be distinguished from incomparability. Raz’s value
pluralism and the philosophical literature collected by Chang demonstrate that the
relation among plural values can bemore complex than a complete common ranking
(Raz 1986; Chang 1997). Some alternatives can be judged better orworse under a spec-
ified standpoint without being measured in common units. Others can be roughly
comparable, threshold-comparable, or remain unresolved. A partial order can there-
fore be analytically sufficient.

This distinction permits decision without false precision. Suppose two infrastruc-
ture designs differ in cost, ecological disruption, resilience, local displacement, and
long-term option value. A decision process can reject designs that violate a legal or
ecological threshold, compare remaining options on financial and capability dimen-
sions, examine distributional incidence, and preserve unresolved differences for de-
liberation. The procedure does not require a single master number. It requires ex-
plicit decision rules and an account of what remains outside each rule.

Incommensurability also has a temporal dimension. A present metric can be
adequate for a current decision and become inadequate as institutions, knowledge,
ecological conditions, or affected subjects change. Values that were once weakly
recognized can acquire new standing. Conversely, new technologies can make
previously incomparable outcomes more measurable without resolving normative
disagreement. GRE therefore treats commensurability as historically situated and
revisable rather than as a permanent discovery about the essence of a value form.

Finally, claims of incommensurability can themselves carry power. Declaring a
value beyond comparison can protect it from commodification, but it can also re-
move trade-offs from public scrutiny or shield established institutions from evalu-
ation. Declaring values commensurable can facilitate transparent budgeting, but it
can also privilege actors who control the metric. The appropriate response is not
a presumption for or against commensuration. It is explicit examination of what
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the common metric represents, what it excludes, who authorizes it, and what conse-
quences follow from using it.

14.11.4 Value Conflict

Value conflict occurs when relevant value claims cannot be jointly realized under the
available resources, institutional rules, technological possibilities, temporal horizon,
or relational configuration. Conflict is therefore distinct from plurality. Several val-
ues can coexist harmoniously; conflict appears when practical choice, sequence, or
institutional design forces a sacrifice, constraint, or redistribution among them.

Some conflicts arise within a value form. Two groups can compete for the same
scarce material resource. Others arise across forms: short-term financial value can
conflict with ecological regeneration, privacy with data-enabled coordination, orga-
nizational efficiency with participatory value, or rapid deployment with epistemic
caution. Still others concern incidence: an intervention can generate high aggregate
value while concentrating harm on one population. These conflicts should be diag-
nosed before aggregation because the structure of the conflict can matter more than
the final total.

A value conflict can be resolved in several analytically distinctways. One value can
be given priority by right, threshold, or institutional mandate. A compromise can re-
duce both claims. Sequencing can permit partial realization over time. Innovation
can alter the feasible set and reduce the conflict. Compensation can address some
incidence without restoring the sacrificed value. Deliberation can revise the parties’
understanding of what is at stake. The existence of these different resolution mech-
anisms is another reason to avoid assuming that conflict is equivalent to a missing
exchange rate.

Compensation deserves particular caution. Monetary or material compensation
can be highly relevant even when values are incommensurable, because compensa-
tion can redistribute burdens, finance restoration, or acknowledge responsibility. Yet
payment does not prove equivalence between the compensation andwhatwas lost. A
payment for relocation can improve financial capacity without reproducing commu-
nity relations. Damages for environmental injury can finance remediation without
restoring an extinct species. Compensation can therefore be justified as a remedial
institution while leaving an evaluative remainder.

Conflict can also reveal hidden value orders. A policy that appears consensual un-
der normal conditions can produce sharp disagreement when scarcity forces prioriti-
zation. Decisions about hospital capacity, climate adaptation, education, or research
funding often make latent commitments visible: whose risk counts, which time hori-
zonmatters, whether resilience is valued over efficiency, and how uncertainty is allo-
cated. GRE treats such episodes as evidence about valuation architecture rather than
merely as failures to optimize.

A plural framework should also distinguish tragic conflict from ordinary trade-off.
Some decisions leave amorally or institutionally significant remainder even after the
most justified available choice is made. Recognition of such remainder can support
memorialization, compensation, review, restoration efforts, or institutional learning.
It prevents the selected option from being redescribed retrospectively as costless sim-
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ply because a decision had to be made.

14.11.5 Translation among Value Forms

Translation among value forms is an interpretive operation that relates heteroge-
neous representations while attempting to preserve enough provenance for the re-
lation to remain intelligible. It differs from conversion in Section 358. Conversion
concerns how one value-bearing condition becomes practically effective in another
form or domain. Translation concerns how claims expressed in one evaluative regis-
ter are rendered understandable within another register for comparison, coordina-
tion, deliberation, or institutional action.

A public agency can translate ecological evidence into regulatory categories; a hos-
pital can translate patient experience into quality indicators; a community can trans-
late local knowledge into planning evidence; an organization can translate capability
concerns into budget requests. Such translation can be indispensable because insti-
tutions require actionable categories. Yet translation also transforms what it repre-
sents. Tacit knowledge becomes documentation, qualitative experience becomes a
score, ecological complexity becomes a risk class, and participatory demands become
policy options. The translated representation can travel more easily while carrying
less context.

Definition 14.28 provides the working concept.
Definition 14.28 (Value-form translation). A value-form translation is a context-
specific interpretive mapping through which a value claim expressed, realized, or
evidenced in one evaluative register is rendered intelligible within another regis-
ter for a specified analytical or institutional purpose. Adequate translation should
preserve, to the degree material to that purpose, the source value form, affected posi-
tion, evaluative standpoint, evidential basis, and any remainder that is compressed,
contested, or not carried into the target representation.

Translation can succeedwithout establishing equivalence. A qualitative account of
caregiving burden can be translated into staffing requirements without claiming that
the burden is identical to the resulting budget line. Ecological risk can be translated
into a regulatory threshold without implying that the threshold exhausts ecological
value. An educational capability can be represented through several indicators with-
out becoming identical to those indicators. Translation is therefore better understood
as an interface between evaluative languages than as proof of common substance.

Translation can also be asymmetric. Some value orders possess institutional lan-
guages, datasets, professional experts, and established accounting categories; others
enter decision processes only after substantial reinterpretation. This creates a trans-
lation burden. Communities may need to convert lived experience into administra-
tive evidence, scientists into policy summaries, or care work into productivity cate-
gories before their claims receive standing. Control over translation interfaces can
consequently shape whose values become actionable.

A provenance-preserving translation records what moved and what did not. It
can state that a monetary estimate represents foregone income while excluding cul-
tural loss; that an indicator captures access but not quality; that a survey measures
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reported trust under a specific instrument; or that a legal category recognizes one
dimension of harm. Such declarations do not weaken analysis. They make the repre-
sentational operation inspectable and therefore more revisable.

14.11.6 Monetization and Residual Value

Monetization expresses selected value claims in monetary units. It can be indispens-
able for budgeting, compensation, investment comparison, accounting, pricing, in-
surance, and public decision. GRE therefore does not treat monetary valuation as in-
herently reductionist. Its adequacy depends on the question, the valuation procedure,
the affected positions, and the remainder left outside the monetary representation.

The central analytical issue is scope. Market prices can summarize exchange
conditions where markets exist, while shadow prices, willingness-to-pay methods,
replacement-cost approaches, damages, and accounting conventions can create
monetary representations where direct prices are absent. Each procedure answers
a different question. Fourcade’s study of economic valuation of nature shows that
monetary valuation is socially organized through reasons for valuation, techniques,
institutions, and feedback effects rather than through a neutral translation automat-
ically supplied by the valued object (Fourcade 2011). The number therefore carries
methodological and institutional provenance.

Monetization becomes misleading when a purpose-specific representation is
treated as exhaustive value. Anderson’s critique of monistic market valuation is
relevant here: distinct goods can be appropriately valued through different social re-
lations and evaluative modes (Anderson 1993). A monetary estimate of unpaid care
can make its economic contribution visible without implying that care is adequately
governed as a commodity. A biodiversity estimate can inform cost comparison
while leaving ecological thresholds, uncertainty, and irreversibility outside the price.
Compensation for rights violations can provide remedy while not establishing that
the right itself had an exchange price.

The concept of residual value helps preserve this distinction. Residual value here
does not mean a residual financial asset value. It denotes evaluatively relevant sig-
nificance that remains outside or is compressed by the selected monetary represen-
tation. The remainder can include distribution, dignity, legitimacy, relational con-
tinuity, ecological function, option value, institutional trust, or uncertainty. Which
remainder matters depends on the problem.

Monetization can also alter behavior. Once a value is expressed financially, organi-
zations can optimize against themonetary representation, compare it across projects,
or incorporate it into contracts. This can improve accountability, but it can also
change the socialmeaning and practical governance of the valued object. Commensu-
ration studies emphasize that metrics can reshape categories and action, rather than
merely describe pre-existing differences (Espeland and Stevens 1998). GRE therefore
treatsmonetization as an intervention in valuation architecture as well as ameasure-
ment operation.

A disciplined monetary analysis should accordingly state what the monetary fig-
ure represents, how it was produced, whose valuation entered, which uncertainties
matter, what non-monetized dimensions remain material, and how the figure will be
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used. This preserves the practical strengths of monetary representation while pre-
venting it from silently becoming an ontological or normative totalization.

14.11.7 Aggregation and Information Loss

Aggregation combines observations, value claims, indicators, persons, groups, times,
or dimensions into a higher-level representation. Like monetization, it is often nec-
essary. Governments allocate budgets across populations, organizations construct
dashboards, researchers summarize distributions, and households compare multi-
period plans. The analytical problem is not aggregation itself but the information
that aggregation removes and whether the removed information is material to the
decision.

Aggregation can occur within a value formwithout requiring cross-form commen-
suration. Financial totals combine monetary quantities; a capability dashboard can
summarize several indicators while keeping them separate; ecological accounts can
combine measurements that share defensible units. Cross-form aggregation imposes
stronger assumptions. A composite index that combines income, health, participa-
tion, and ecological quality requires normalization, weighting, and aggregation rules.
These rules can be transparent and useful, but the resulting index should be under-
stood as a constructed evaluative representation.

Distributional information is one major remainder. Two societies can have the
same aggregate income while distributing it differently. Two programs can generate
the same total capability gain while benefiting different populations. A project can
produce positive aggregate value while imposing irreversible loss on a small group.
Aggregation can therefore conceal incidence even when every underlying measure-
ment is accurate.

Relational and structural information is another remainder. Network position,
dependency, concentration, institutional authority, and conversion access cannot al-
ways be recovered from totals. Ten organizations with equal aggregate resources can
occupy very different relational structures. A system canmaintain total output while
losing redundancy and becoming fragile. A community can receive the same total
funding after a reform while losing local decision authority. When such structures
matter, aggregation should be supplemented by relational representation.

Temporal aggregation can likewise obscure sequence. The same cumulative expen-
diture can produce different outcomes depending on timing, staging, recurrence, and
lock-in. The same average ecological burden can conceal threshold breaches. The
same long-run mean employment can hide repeated episodes of insecurity concen-
trated on particular subjects. GRE’s historical orientation therefore treats sequence
and duration as potential parts of value incidence rather than assuming that tempo-
ral totals are sufficient.

Incomplete aggregation can sometimes be a feature rather than a deficiency. Sen’s
capability framework deliberately resists forcing every evaluative dimension into
one final utility metric, and operational capability work has examined plural and
incomplete evaluation rather than treating completeness as a prerequisite for action
(Sen 1992; Alkire 2002). A decision maker can work with a dashboard, dominance
relations, thresholds, scenario ranges, or a set of non-dominated alternatives. Such
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representations preserve more information at the cost of less immediate simplicity.
Aggregation should therefore be justified by analytical purpose. The question is

which distinctions can be safely compressed and which must remain recoverable. A
good aggregate is not the one that contains everything; no finite representation can
do so. It is one whose losses are known and whose retained structure is adequate to
the decision being made.

14.11.8 Plural Value Architecture

Preserving plurality does not require refusing decisions until every value conflict has
disappeared. It requires decision architectures capable of acting while keepingmate-
rially relevant heterogeneity, disagreement, uncertainty, and remainder visible. GRE
therefore treats plural evaluation as an institutional design problem as well as a con-
ceptual one.

Several decision forms are compatible with plural value. A threshold architecture
can establish minimum conditions that alternatives must satisfy before further com-
parison. A partial-order architecture can identify dominance where it exists while
leaving some pairs unresolved. A lexicographic architecture can give specified values
priority under explicitly justified conditions. A portfolio architecture can preserve
several value dimensions and seek diversification rather than onemaximand. A delib-
erative architecture can combine evidence and reason-giving where weights cannot
be defensibly fixed in advance. These approaches can also be combined.

Institutional pluralism creates its own risks. Too many indicators can overwhelm
decision makers. Vague appeals to complexity can conceal discretionary power. De-
liberation can reproduce inequalities in voice. Multiple veto points can freeze adap-
tation. Preserving plurality therefore requires procedural discipline: clear standing
rules, transparent evidence, reasons for weighting or priority, documentation of un-
resolved remainder, contestability, and revision mechanisms. Complexity should
serve analytical adequacy rather than become an excuse for opacity.

Plural architecture also benefits from separating decision closure from value clo-
sure. Institutions sometimes have to choose one option by a deadline even when
the evaluative ordering remains incomplete. A decision can therefore close the im-
mediate action problem while leaving the value analysis open to review. Recording
unresolved harms, minority assessments, uncertain ecological effects, or contested
weights preserves information for later monitoring, compensation, restoration, or
policy revision.

This separation is especially important near irreversibility. Where one alterna-
tive can foreclose future options, decision architecture can assign special weight to
reversibility, preservation of option space, ormonitoring evenwhen no commonmet-
ric settles the entire comparison. Such safeguards do not imply that reversibility is
always the highest value. They respond to an asymmetry in correction: errors in re-
versible decisions can often be revised, while errors involving irreversible loss can
remove later opportunities for learning.

The same logic applies to democratic and organizational legitimacy. A plural value
process shouldmake visible whose evaluations entered the decision and whose were
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excluded. Participatory procedures do not automatically produce correct valuations,
but they can reveal dimensions that centralized measurement missed. Expert judg-
ment can add technical knowledge without replacing affected subjects’ experience.
Markets can reveal willingness to pay under specified conditions without exhaust-
ing social value. Law can define rights or constraints without resolving every pol-
icy trade-off. Plural architecture uses these institutions as partially complementary
modes of valuation rather than treating one as the universal tribunal.

Proposition 14.29 summarizes the section’s discipline.
Proposition 14.29 (Adequacy of plural value evaluation). Within GRE, an evaluation
involving heterogeneous value forms or affected positions is adequate to the degreewar-
ranted by the research problemwhen it identifies the relevant value orders and subjects,
distinguishes comparison from commensuration, states any translation, monetization,
weighting, or aggregation procedure used, preserves materially relevant distributional
and relational incidence, records significant residual or incommensurable claims, and
provides an explicit decision rule or institutional procedure where action is required.
Completeness of cardinal measurement is therefore not a general precondition for rea-
soned comparison, decision, or later revision.

Proposition 14.29 does not make plurality an end in itself. Some distinctions can
be legitimately simplified; some metrics are robust; some value conflicts can be re-
solved through evidence or institutional agreement. The proposition instead places
the burden of justification on the operation that removes heterogeneity. Where mon-
etization, weighting, aggregation, or translation materially changes the evaluative
conclusion, that operation becomes part of the analysis rather than invisible techni-
cal background.

The section also clarifies the transition to valuation andmeasurement. Once plural
values and their possible incommensurability are acknowledged, the practical ques-
tion becomes how indicators, proxies, prices, accounts, capability measures, rela-
tionalmeasures, epistemicmeasures, and option-spacemeasures can represent these
values without claimingmore than their methods support. The next section develops
that representational problem directly.

14.12 Valuation and Measurement

The preceding sections established that value in GRE can be plural in form, relation-
ally emergent, historically generated, transmitted, converted, recirculated, accumu-
lated, depleted, and only partially commensurable. The present section addresses
the representational problem that follows from this architecture: how economically
relevant value-bearing conditions can be made observable, comparable, administra-
tively legible, or practically actionable without identifying the representation with
the condition represented. Its role is to distinguish valuation frommeasurement and
to clarify the analytical standing of indicators, proxies, prices, accounts, capability
measures, relational measures, epistemic measures, and option-space measures. Its
objective is to preserve the usefulness of measurement while keeping measurement
error, representational remainder, reactivity, and historical revisability visible. The
method is conceptual and comparative, drawing on existing work on valuation, com-
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mensuration, capabilities, accounting, and the social effects of publicmeasures, while
retaining GRE’s methodological pluralism and ontological restraint.

Valuation and measurement overlap, but they are not identical operations. Val-
uation attributes or recognizes significance under an evaluative standpoint. Mea-
surement constructs a representation according to a specified protocol. A house-
hold can value continuity of care without assigning it a number. A statistical agency
canmeasure household expenditurewithout therebymeasuring every value realized
through that expenditure. A market price can provide precise information about an
exchange relation while leaving unrepresented capability, ecological, relational, or
institutional effects. Dewey’s account of valuation is useful here because it treats val-
uation as situated activity rather than as discovery of a fixed value substance (Dewey
1939). Studies of commensuration similarly show that measurement systems can
transform qualitative difference into common metrics and thereby alter the objects
and practices being compared (Espeland and Stevens 1998).

GRE therefore treats measurement as an epistemic and institutional interface. It
can improve discrimination, coordination, accountability, learning, and comparison.
It can also compress heterogeneity, privilege what is readily observable, and reorga-
nize behavior around the measure. The question is consequently not whether mea-
surement is intrinsically adequate or inadequate. The relevant questions are what is
being represented, for which purpose, through which protocol, with what evidence,
at what historical moment, and with which materially relevant remainder.

Definition 14.30 establishes the working distinction used throughout the section.
Definition 14.30 (Measurement representation). Within a specified GRE analysis, a
measurement representation is a rule-governed representation of one or more value-
bearing conditions, relations, processes, or consequences for a stated analytical, ad-
ministrative, comparative, or evaluative purpose. The representation may be quanti-
tative, ordinal, categorical, relational, spatial, temporal, qualitative, or mixed. Its ad-
equacy is assessed relative to the object represented, the protocol used, the decision
or inquiry it serves, and the materially relevant information it preserves or omits.

Definition 14.30 deliberately leaves open whether a particular value form admits
cardinal measurement. A financial balance can be represented in currency units; in-
stitutional legitimacy may require survey, behavioral, procedural, and interpretive
evidence; a practical option space may be represented as a set of reachable alter-
natives or as a partial-order structure; ecological significance can require multiple
biophysical and social indicators. A refusal to force these representations into one
metric is compatible with rigorous measurement. The central requirement is prove-
nance: the reader should be able to recover what the measure stands for and what
transformations were required to construct it.

A compact structural formalization is useful for keeping this distinction explicit.
The measurement map is stated in Equation 14.7.

Mπ,t : Vf × Ct −→ Rπ,t (14.7)

In Equation 14.7, Vf denotes a representation space for a value-bearing condition
associated with value form f , Ct denotes the relevant historical and contextual condi-
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Table 14.12: Analytical architecture of valuation and measurement in GRE

Representation Primary analytical use What it can make legible Principal remainder or risk

Indicator Track a selected
dimension

Level, rate, status, threshold,
trend

Indicator treated as the
underlying value itself

Proxy Represent a less
observable condition

Indirect evidence correlated
with the target

Proxy relation unstable, partial,
or context dependent

Price Represent an exchange
relation

Marginal exchange terms under
specified market conditions

Non-market incidence and
background conditions omitted

Accounting Organize recognized
stocks and flows

Resources, obligations,
transactions, positions, changes

Recognition rules defining the
represented boundary

Capability
measure

Represent substantive
opportunity

Functionings, effective freedoms,
conversion conditions

Latent or collective capabilities
compressed

Relational
measure

Represent economically
consequential relations

Connectivity, reciprocity,
dependence, maintenance,
position

Relation quality reduced to
topology or frequency

Epistemic
measure

Represent epistemic
standing or process

Accuracy, reliability, provenance,
uncertainty, access

Goodhart-like optimization or
contested standards hidden

Option-space
measure

Represent reachable
alternatives

Diversity, accessibility,
reversibility, reachability

Nominal options mistaken for
practical options

Error profile Diagnose
representational limits

Bias, noise, missingness,
classification, model dependence

Error reduced to a single
statistical residual

Historical
revision

Reassess a measure over
time

Changed evidence, categories,
baselines, and relevance

Retrospective standards
projected uncritically backward

tions at time t, π denotes the measurement protocol, andRπ,t denotes the representa-
tional range produced by that protocol. The range may contain numbers, categories,
ranks, network positions, narratives, or mixed evidence. Equation 14.7 is a struc-
tural formalization rather than a claim that value is literally a mathematical object.
Its purpose is to make visible that a measure depends on a protocol and context and
therefore should not be silently substituted for the value-bearing condition itself.

Table 14.12 summarizes the principal representational interfaces developed below.
The rows are non-exclusive. A policy evaluation, for example, may combine prices,
administrative accounts, capability indicators, relational evidence, and option-space
analysis.

14.12.1 Indicators

An indicator is a deliberately selected representation intended to make some aspect
of a value-bearing condition observable or trackable. Indicators can be scalar, cate-
gorical, composite, spatial, temporal, or relational. Their usefulness follows from re-
duction: they make a complex condition legible enough for comparison, monitoring,
coordination, or decision. The same reduction creates the principal analytical risk.
An indicator can become mistaken for the condition it was designed to represent.

The distinction between a target condition and its indicator is especially important
in a plural-value framework. School attendance can indicate educational participa-
tionwhile leaving learning quality, capability formation, relational inclusion, or later
option generation only partially represented. A hospital waiting-time indicator can
reveal an access bottleneck while omitting care quality or the distribution of delay
across patients. A biodiversity index can track selected ecological dimensions with-
out exhausting ecological value. The narrower representation may nevertheless be
adequate when the research question is correspondingly narrow.
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Indicator design therefore requires at least four explicit choices. The first is the
target: which condition is the indicator meant to represent? The second is the selec-
tion rule: why does this observable bear on that target? The third is the boundary:
which positions, times, spaces, or cases enter the measurement? The fourth is the
decision function: how will the indicator be used? An indicator that is adequate for
descriptive monitoring can be inadequate for resource allocation if small differences
around a threshold produce large consequences.

Public indicators can also become part of the process they measure. Espeland and
Sauder show how rankings can change organizational behavior through reactivity,
commensuration, and self-fulfilling mechanisms (Espeland and Sauder 2007). GRE
generalizes the analytical lesson without assuming that every measure is strongly
performative. When actors know that an indicator affects funding, reputation, eligi-
bility, or sanctions, they may reorganize activity around the indicator. Measurement
then becomes an epistemic event and an institutional intervention as well as an ob-
servation.

This possibility does not make indicators unusable. It changes the validation ques-
tion. Analysts should ask whether behavior induced by the indicator moves the un-
derlying target in the intended direction, merely improves the measured score, or
produces mixed effects across value forms. A publication-count indicator may stim-
ulate output while shifting attention away from harder-to-measure research quality.
A service-speed indicator may reduce delay while encouraging exclusion of complex
cases. Such effects belong to measurement incidence rather than being treated as
external to measurement design.

14.12.2 Proxies

A proxy represents a target condition through another observable believed to carry
informative relation to it. Proxies become necessary when the target is latent, costly
to observe, temporally delayed, conceptually plural, or inaccessible at the relevant
scale. Income can sometimes proxy command over resources; educational creden-
tials can proxy selected skills or institutional recognition; citation counts can proxy
some dimensions of scholarly uptake; network centrality can proxy selected aspects
of relational position. The analytical issue is not whether proxying occurs, but
whether the proxy relation remains defensible for the purpose at hand.

A proxy relation can fail in several ways. The observable may correlate with the
target in one population and not another. Institutional change can alter the relation
between proxy and target. Strategic behavior can improve the proxy without chang-
ing the underlying condition. The proxymay capture only one component of a plural
target. A measure initially designed as a rough approximation can also become insti-
tutionally entrenched and later be interpreted as if it were a direct observation.

GRE therefore treats a proxy claim as a conditional evidential relation. A well-
specified proxy should state the target, the observable, the mechanism or empirical
basis linking them, the population and historical range over which the relation is
expected to hold, and the uncertainty or remainder that matters for interpretation.
Where these conditions are weak, the proxy can still be useful as a screening device
or exploratory indicator, provided its epistemic standing is preserved.
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Proxy use becomes particularly consequential when it interacts with allocation. If
a proxy determines eligibility, funding, credit, admission, or regulatory attention, rep-
resentation error becomes distributed incidence. False positives and false negatives
can affect different subjects asymmetrically. A proxy that is statistically adequate on
average can therefore remain institutionally problematic if its errors systematically
burden already constrained positions or if affected subjects lack practical means of
contestation.

The relation between proxies and plural value also requires caution. A financial
proxy for ecological damage, a test score for learning, or a reputation metric for in-
stitutional quality can support comparison while leaving residual value visible. The
existence of residual value does not invalidate the proxy. It limits the inference that
can legitimately be drawn from it.

14.12.3 Prices

Prices are among the most information-dense measurement interfaces in economic
analysis. A price records an exchange relation expressed in a monetary unit un-
der particular market, institutional, temporal, and bargaining conditions. It can co-
ordinate decentralized activity, support accounting, enable comparison, and reveal
scarcity or willingness to exchange under specified assumptions. GRE retains these
uses while distinguishing price from exhaustive valuation.

The difference follows directly from the plural-value architecture. A price canmea-
sure what was exchanged without measuring every condition that made exchange
possible or every consequence produced by the exchange. Property rights, market
access, liquidity, bargaining power, information, legal enforceability, ecological back-
ground conditions, and outside options affect observed prices. Some value-bearing
conditions are not traded; some are jointly produced; some affect third parties; some
are institutionally prohibited from sale; and some are intentionally protected from
market valuation. Fourcade’s study of environmental valuation demonstrates how
monetary valuation depends on institutional and cultural arrangements rather than
simply revealing a pre-existing natural price (Fourcade 2011).

This does not require treating prices as socially arbitrary. A price can be highly
informative within the exchange architecture that generates it. The analytical disci-
pline is to preserve that architecture. A market price is evidence about a market rela-
tion; it may also serve as an input into broader valuation, cost analysis, or resource
planning. The inferential error arises when the price is silently promoted from one
representation of value to a complete measure of value.

Prices also interact with measurement through monetization. Section 14.11.6 in-
troduced residual value as economically relevant significance that remains outside
or is compressed by a monetary representation. The present section adds that resid-
ual value can change over time as market institutions, scarcity, rights, technologies,
or social practices change. Historical price series therefore require interpretation of
both the numericalmovement and the changing institutional conditions underwhich
the prices were formed.

For GRE, price measurement is strongest when used with explicit incidence. The
same price change can produce different consequences across buyers, sellers, work-
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ers, creditors, communities, or future subjects because endowments, capabilities, de-
pendence, and alternatives differ. Price remains a central measurement interface,
while the economic analysis can widen when those heterogeneous consequences ma-
terially affect the research question.

14.12.4 Accounting

Accounting constructs organized representations of recognized stocks, flows, obliga-
tions, transactions, positions, and changes over specified periods and institutional
boundaries. Its economic importance lies partly in disciplined selectivity. An account
defines what entity is being represented, what qualifies for recognition, how items
are classified, when changes are recorded, and which valuation conventions apply.
These rules make complex activity legible for governance, planning, taxation, report-
ing, comparison, and accountability.

The System of National Accounts provides a prominent macroeconomic example.
It defines institutional units, sectors, transactions, stocks, and accounting identities
through a standardized statistical architecture (European Commission et al. 2009).
GRE can use such systems without treating their boundaries as natural ontological
divisions. An accounting boundary is a representational decision shaped by the pur-
pose of the account. Household labor, ecological depletion, informal care, institu-
tional trust, or future option loss can be economically consequential even when a
particular account does not recognize them as assets, liabilities, output, or expendi-
ture.

The same principle applies at organizational scale. Financial accounts can repre-
sent cash, receivables, liabilities, recognized assets, depreciation, and income with
high precision while leaving capability formation, network dependence, institu-
tional legitimacy, or ecological exposure only partially represented. Supplementary
accounts or non-financial reporting can widen the represented field, although each
additional measure introduces its own definitions and evidential requirements.

Accounting should therefore be understood as a governed representational archi-
tecture rather than a neutral container into which all economic value naturally fits.
Recognition rules matter because what appears in an account can affect borrowing,
investment, regulation, managerial attention, and public judgment. Exclusion from
an account does not establish economic irrelevance; inclusion does not establish nor-
mative desirability.

GRE’s distinctive contribution is to connect accounting boundaries with value pro-
cesses. A transaction can be accurately recorded at transfer while later capability for-
mation, relational dependence, ecological depletion, or institutional return unfolds
outside the reporting period or entity boundary. The accounting record remains cor-
rect for its stated purpose, while a broader generative analysis traces additional inci-
dence when it becomes materially relevant.

14.12.5 Capability Measures

Capability measures seek to represent substantive opportunity: what persons or col-
lectives are effectively able to do, become, access, or sustain. Their inclusion is nec-
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essary because resources and incomes do not convert uniformly into effective free-
doms. Sen’s capability framework makes this distinction foundational by separating
commodities and resources from functionings and capabilities (Sen 1985; Sen 1992;
Sen 1999). The Human Development Report institutionalized a multidimensional
measurement tradition that deliberately widened attention beyond output and in-
come (United Nations Development Programme 1990), while Alkire develops practi-
cal methods for identifying and evaluating capability dimensions under conditions
of plural value (Alkire 2002).

Capability measurement poses a distinctive representational problem because ca-
pability is partly counterfactual. Observed functioning records what occurred; capa-
bility concernswhatwas genuinely available. Two persons can exhibit the same func-
tioning while possessing different opportunity sets. A person may fast by choice or
because food is inaccessible. A worker may remain in a job by preference or because
alternatives are practically absent. Measurement therefore needs evidence about
conversion conditions, alternatives, constraints, and agency in addition to observed
outcomes.

GRE extends capability measurement in three directions. First, it includes collec-
tive and relational capacities where the relevant ability is not reducible to an indi-
vidual’s attributes. A research team, community institution, mutual-aid network, or
public administration can possess capacities that arise only through organized rela-
tions. Second, it connects capability measurement to generative opportunity: some
capabilities matter because they allow subjects to produce or preserve additional fu-
ture capacities and options. Third, it treats capability measurement as historically
revisable because the technologies, institutions, and social conditions required to ex-
ercise a capability can change.

The measurement implication is that capability indicators should distinguish re-
sources, conversion factors, observed functionings, effective alternatives, and rele-
vant constraints where the research question requires that resolution. A simple indi-
cator can remain useful, but its inferential domain should be stated. School comple-
tion, for example, can represent an educational milestone without being treated as a
complete measure of epistemic capability, civic participation, employability, or later
option space.

Capability measures also raise selection questions. Which capabilities enter the
analysis, who participates in defining them, and whether weights are fixed or con-
text dependent are substantive choices. GRE does not supply a universal list through
this chapter. It requires the measurement architecture to preserve the evaluative
provenance of the selected dimensions and to keep materially relevant exclusions
visible.

14.12.6 Relational Measures

Relational measures represent economically consequential properties of relations or
relational positions. Depending on the object, relevant dimensions can include con-
nectivity, frequency of interaction, reciprocity, dependence, trust, maintenance bur-
den, brokerage, replaceability, communication quality, authority, access, or practical
exit. A network representation can reveal topology and position; a survey can rep-
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resent perceived trust or reciprocity; administrative records can reveal repeated ex-
change; qualitative inquiry can recover meanings, obligations, or maintenance work
that are poorly represented by edge counts.

The analytical difficulty is that relations have both structural and qualitative di-
mensions. Two actors can have the same number of connections while occupying
very different positions in authority, dependence, or trust. A dense network can sup-
port coordination in one setting and exclusion in another. Frequent interaction can
indicate cooperation, surveillance, conflict, or dependence. Relational measurement
therefore requires interpretation of what the relation means and what function the
measured property performs.

GRE consequently resists the reduction of relational value to network centrality or
tie frequency. Such measures can be useful for specified questions, especially when
the mechanism concerns reach, brokerage, redundancy, or structural dependence.
They become less adequate when the research question concerns legitimacy, care,
trustworthiness, contestability, or the quality of mutual recognition. Mixed measure-
ment architectures can be preferable where structural and experiential evidence il-
luminate different aspects of the same relation.

Relational measures also have incidence effects. Once institutions measure collab-
oration, engagement, reputation, or connectivity, actors can reorganize relations to
improve the measured representation. This can produce productive coordination,
superficial networking, strategic signaling, or exclusion of difficult-to-measure rela-
tions. The measure therefore participates in the relational field it represents, partic-
ularly when attached to allocation or status.

A further issue concerns boundary choice. A measure of organizational collabora-
tion can change substantially depending on whether informal ties, cross-sector links,
international relations, or digitally mediated interactions are included. Boundary
sensitivity should be treated as part of measurement provenance rather than as a
technical nuisance to be hidden after model construction.

14.12.7 Epistemic Measures

Epistemic measures represent properties of knowledge, evidence, inquiry, informa-
tion environments, or epistemic position. Relevant dimensions can include accu-
racy, reliability, uncertainty, provenance, reproducibility, predictive performance,
explanatory fit, coverage, timeliness, access, interpretability, and the distribution
of epistemic authority. Because these properties are heterogeneous, a single score
rarely captures the whole epistemic condition relevant to economic action.

The distinction between information volume and epistemic value is central. More
data can improve discrimination while also increasing noise, privacy burden, model
dependence, or organizational complexity. A highly accurate model can remain insti-
tutionally unusable if its outputs cannot be interpreted or contested. A transparent
process can be epistemically valuable even when it produces less precise point esti-
mates because it allows error sources and assumptions to be examined. Epistemic
measurement should therefore be indexed to the role evidence is expected to play.

GRE also distinguishes measuring epistemic output from measuring epistemic po-
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sition. The first concerns the standing of a claim, model, dataset, or inquiry process.
The second concerns who can access evidence, generate recognized knowledge, chal-
lenge a classification, or have testimony treated as credible. An institution can pos-
sess high-quality information while distributing epistemic authority asymmetrically.
Measures of accuracy alone would then miss a materially relevant part of the epis-
temic economy.

Measurement can again be reactive. When publication counts, benchmark scores,
forecasting accuracy, audit metrics, or model performance become targets, inquiry
can reorganize around themetric. Such reactivity need not invalidate themeasure. It
means that the institutional consequences of measurement should enter the analysis
where they affect epistemic quality, research direction, access, or incentives.

For epistemic measures, uncertainty should be represented rather than treated as
a defect to be suppressed whenever possible. Confidence intervals, scenario ranges,
sensitivity analyses, competing models, qualitative uncertainty descriptions, or ex-
plicit unknowns can be parts of a rigorous measurement architecture. The appro-
priate form depends on the evidence and decision problem. False precision is itself
an epistemic error when the underlying evidence does not support the represented
certainty.

14.12.8 Option-Space Measures

Option-space measures represent the alternatives that remain practically reachable
to a subject, collective, institution, or system. Their role is to make visible a class of
value that outcome measures can miss: the significance of preserved flexibility, exit,
reversibility, diversification, and future pathways. An intervention can produce a
favorable current outcome while narrowing later alternatives; another can generate
modest current benefits while preserving valuable capacity to adapt.

The simplest option-space measure may count available alternatives. This is often
insufficient. Alternatives differ in accessibility, cost, compatibility, risk, reversibil-
ity, and the capacities required to realize them. Ten nominal options can provide
less practical opportunity than two genuinely reachable and supportable alternatives.
GRE therefore distinguishes nominal option count from effective option structure.

A richer representation can describe reachability relations among states or ac-
tions. Some options are available immediately; others become reachable only after
prerequisite actions, institutional approvals, learning, or investment. Some choices
preserve later branching while others create lock-in. A partial-order or network rep-
resentation can therefore be useful when sequence and dependence matter. Such
formal representations remain model-relative and should not be interpreted as lit-
eral maps of every possible future.

Option-space measures also need subject and collective indexing. A policy can ex-
pand the option space of firms while narrowing household options; a technology can
expand individual consumer choice while concentrating institutional control over
standards; a conservation measure can restrict current extraction while preserving
ecological and intergenerational options. Aggregate statements about “more choice”
can conceal these redistributions.
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The measurement problem becomes especially difficult under deep uncertainty
because unknown future alternatives cannot be enumerated. In such cases, proxy
dimensions such as modularity, reversibility, diversity, spare capacity, rights of exit,
interoperability, ecological resilience, or institutional revisability may provide evi-
dence about option-preserving conditions. These remain proxies rather than direct
measurements of every future possibility. Their adequacy depends on a stated mech-
anism linking them to practical future reachability.

14.12.9 Measurement Error

Measurement error in GRE includes more than numerical noise around a true scalar
value. Because value-bearing conditions can be plural, relational, historical, and
only partially commensurable, representation can fail through several distinct mech-
anisms. Sampling error, recording error, classification error, missingness, model mis-
specification, proxy failure, boundary error, temporal mismatch, strategic response,
aggregation loss, and category change can all produce materially different distor-
tions.

This motivates an error profile rather than a universal error term. An error profile
identifies themainways inwhich themeasurement can diverge from the condition or
question it is intended to represent. For a price index, substitution and quality change
may matter. For a capability measure, unobserved alternatives and conversion fac-
tors may matter. For a network measure, missing ties and boundary definition may
matter. For an institutional-trust indicator, response interpretation, population com-
position, and changing expectations may matter.

The distinction between random and structured error is especially important. Ran-
dom noise can reduce precision. Structured error can alter who is seen, ranked,
funded, sanctioned, or excluded. When measurement enters allocation, classifica-
tion, or eligibility systems, error becomes an incidence problem. The analyst should
therefore examine not only average predictive or descriptive performance but also
whether representation failure is systematically associated with particular positions,
contexts, or value forms.

Measurement error can also arise from conceptual under-specification. A per-
fectly recorded indicator can answer the wrong question. If a measure of “access”
records geographic proximity while practical access depends on language, cost, legal
status, disability, or institutional eligibility, the technical measurement may be pre-
cise while the construct representation is incomplete. Precision should therefore be
distinguished from validity relative to the analytical object.

GRE does not require elimination of every representational remainder beforemea-
surement can be used. That standard would often make practical inquiry impossible.
It requires proportional disclosure: errors and omissions that can materially change
interpretation, comparison, or decision should remain visible, while negligible re-
mainder need not dominate the analysis.
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14.12.10 Historical Revisability

Measurement systems are historically situated. Categories, baselines, technologies,
institutions, scarcity conditions, legal definitions, and practical concerns change over
time. A measure that was informative under one configuration can become less ade-
quate when the relation between representation and target changes. Historical revis-
ability is therefore a condition of responsiblemeasurement rather than an admission
that measurement is arbitrary.

Several forms of revision should be distinguished. Data revision changes the ob-
servations as better evidence becomes available. Method revision changes the pro-
cedure through which the representation is constructed. Category revision changes
what is being classified or counted. Baseline revision changes the comparative refer-
ence point. Evaluative revision changes which dimensions are considered relevant to
judgment. These revisions have different consequences for time-series comparability
and historical interpretation.

Revisability creates a tension between continuity and adequacy. Stable measures
support comparison across time; revised measures can better represent changed re-
ality. Statistical and accounting systems often manage this tension through back-
casting, parallel series, methodological notes, or explicit breaks. GRE generalizes the
principle: where a representation changes, the provenance of the change should be
preserved so that later users can distinguish a change in the underlying condition
from a change in the measuring system.

Historical revision also raises an epistemic-fairness problem. Later analysts may
possess evidence, categories, or measurement technologies unavailable to earlier ac-
tors. Re-evaluation can legitimately use improved knowledge while still distinguish-
ing what could reasonably have been measured or known at the earlier decision
point. This temporal discipline parallels the historical evaluation developed in the
preceding chapter.

Measures can furthermore become constitutive of institutional history. Once em-
bedded in budgets, rankings, eligibility rules, contracts, or performance systems, a
measure can shape the practices it later records. Revision may therefore alter incen-
tives, rights, reputations, and resource flows rather thanmerely improve observation.
The costs and distributional consequences of measurement change can be part of the
revision decision.

Proposition 14.31 summarizes the section’s scope principle.
Proposition 14.31 (Representation adequacy and historical revisability). Within a
GRE analysis, a valuation ormeasurement representation is adequatewhen it preserves
the distinctions and evidence materially necessary for the stated inquiry or decision,
identifies the relevant protocol and boundary, and keeps consequential error or remain-
der visible. Adequacy does not require exhaustive representation of every value form.
Where the relation between representation and target changes because evidence, in-
stitutions, technologies, categories, or historical conditions change, the representation
should remain revisable with sufficient provenance to distinguish revision of the mea-
sure from change in the represented condition.

Proposition 14.31 protects both simplification and critique. Narrow measures can
be analytically strong when they answer narrow questions. Broader measurement
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becomes appropriate when omitted capability, relational, epistemic, ecological, insti-
tutional, distributional, or option-space effects materially alter the conclusion. Mea-
surement therefore enters GRE as disciplined representation rather than as a final
ontology of value. The following section can build on this distinction by examining
generative return: the ways in which value-bearing effects return to later processes
and the evidential problems involved in attributing such return across heterogeneous
forms and time horizons.

14.13 Generative Return

This section develops generative return as a value-process concept within GRE. Its
role is to specify how value-bearing effects produced through an earlier economic
process can re-enter later processes as conditions of further generation,maintenance,
coordination, adaptation, or transformation. The objective is to distinguish such re-
turn fromordinaryfinancial yield, simple recirculation, and retrospective claims that
an earlier intervention was valuable merely because some later benefit appeared.
The discussion proceeds through immediate, relational, capability, epistemic, insti-
tutional, option-space, and long-horizon return before examining attribution under
uncertainty. The method is analytical and historical: each form of return is indexed
to a source process, affected positions, value form, re-entry pathway, time horizon,
and evidential basis, while heterogeneous returns remain only partially commensu-
rable.

The preceding chapter introduced generative return in the narrower context of
allocation-mediated effects. Chapter 14 broadens the concept. A generative return
can arise from production, learning, cooperation, institutional formation, ecological
restoration, research, infrastructure, care, maintenance, or another value-generating
process. The relevant feature is recursive re-entry. An effect generated in one episode
later becomes materially relevant to another episode rather than terminating with
the original transaction or outcome.

This broader use of return should be distinguished from several neighboring ideas.
A financial return records a gain relative to a financial position under a specified
accounting convention. Recirculation concerns the re-entry of value-bearing condi-
tions into later processes and can occur even when no evaluative claim about the
resulting condition is made. Generative return adds a value-analytic question: what
economically significant capacity, relation, knowledge, institution, option, ecological
condition, or other value-bearing effect has returned to later generative activity, for
whom, through which pathway, and under which evaluative standpoint? Return can
therefore be distributed, delayed, transformed across value forms, or partly appro-
priated by positions different from those that contributed to its generation.

The concept also requires restraint. Later value does not by itself establish return
from an earlier process. Attribution needs a plausible pathway connecting the ear-
lier episode to the later value-bearing condition. The pathway may involve transmis-
sion, conversion, recirculation, accumulation, institutional persistence, learning, or
anothermechanismdeveloped in preceding sections. The further the return lies from
the source in time, organizational distance, or causal complexity, themore important
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Table 14.13: Analytical dimensions of generative return in GRE

Return dimen-
sion

Primary object Diagnostic question

Immediate Near-term usable effect What generated condition becomes practi-
cally available within the active episode or
its immediate continuation?

Relational Relation or coordination
condition

Which ties, trust structures, reciprocal ca-
pacities, or governance relations later sup-
port action?

Capability Effective ability to act Which learned, embodied, technical, orga-
nizational, or collective capacities become
usable later?

Epistemic Knowledge and epistemic
infrastructure

Which evidence, models, memory, inter-
pretive resources, or inquiry capacities re-
enter later decisions?

Institutional Durable rule or organiza-
tional capacity

Which procedures, rights, routines, infras-
tructures, or legitimate authorities persist
into later activity?

Option-space Reachable future possibili-
ties

Which alternatives, exit paths, reversible
commitments, or branching possibilities
become or remain practically reachable?

Long-horizon Delayed or cumulative con-
dition

Which returnsmature through persistence,
maintenance, accumulation, ecological re-
generation, or intergenerational transmis-
sion?

Uncertain Return under incomplete
knowledge

What return pathways remain plausible,
with what evidence, uncertainty, rival ex-
planations, and revision conditions?

competing explanations, intervening conditions, and uncertainty become.
Definition 14.32 (Generative return). Within GRE, a generative return is a value-
bearing effect attributable, with stated scope and evidential standing, to an earlier
generative process and re-entering a later economic process as a materially relevant
condition of further generation, maintenance, coordination, adaptation, participa-
tion, or transformation. A generative return is indexed to its value form, affected po-
sition, re-entry pathway, and time horizon; it need not be financial, accrue to the orig-
inal contributor, preserve its original value form, or be commensurable with other
returns.

Definition 14.32 makes return a relational and historical concept. It concerns a
connection between episodes, positions, and conditions rather than a property of an
isolated object. A training programme can return capability through later practice; a
research process can return epistemic value through reusable knowledge; a coopera-
tive relationship can return relational value through reduced coordination burdens;
an institution can return durable procedural capacity; ecological restoration can re-
turn material and ecological conditions that later activity depends upon. These ex-
amples differ in form and normative significance, yet each can be analyzed through
the same recursive question: what generated effect later becomes an input, enabling
condition, or stabilizing condition for further activity?

Table 14.13 summarizes the section’s analytical architecture.
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14.13.1 Immediate Return

Immediate return concerns value-bearing effects that become usable within the ac-
tive process or its near-term continuation. The word immediate is process-relative
rather than tied to a universal clock duration. For a digital system, an immediate re-
turnmay appear withinminutes; for a training programme, it may appear within the
next task cycle; for infrastructure repair, it may appear when service becomes avail-
able again. Whatmatters is that the return becomes practically relevant before a sub-
stantial new historical layer separates the source episode from the re-entry episode.

Immediate return should not be identified with immediate output. An output is
what an activity directly produces. A return exists when some produced effect re-
enters later activity as a useful condition. A workshop can produce a report without
producing a return if the report is never used. The same workshop can generate an
immediate epistemic return if its findings alter the next design decision, or a rela-
tional return if newly established coordination routines improve the next joint task.
The recursive link is therefore essential.

Near-termfinancial receipts are one possible immediate return, but the category is
broader. Reduced downtime, newly accessible data, restored mobility, improved co-
ordination, repaired trust, reusable software, or a clarified legal interpretation can all
become immediate returnwhen they feed into subsequent action. A narrowfinancial
analysis can remain adequate when the research question concerns cash flow alone.
GRE widens the frame when non-financial effects materially alter what later action
becomes possible or costly.

Immediate return also needs incidence analysis. The position that experiences a
near-term gain need not be the position that generated it. A platform can capture im-
mediate financial return from user-generated data while users receive convenience
or network access. A public research project can generate a tool that firms use before
the original research organization realizes any direct benefit. A communitymay bear
implementation burdens while a central institution receives administrative learning.
The phrase return to the process therefore differs from return to the original contrib-
utor.

This distinction also protects against a common evaluative shortcut. A visible im-
mediate return can coexist with later depletion, lock-in, relational erosion, or eco-
logical cost. Conversely, modest immediate return can accompany substantial long-
horizon capability or option-space return. Immediate return is one layer of the return
profile, not a privileged proxy for total generative value.

14.13.2 Relational Return

Relational return concerns value-bearing changes in relations that later support co-
ordination, access, reciprocity, trust, legitimacy, care, communication, bargaining,
governance, or collective action. Its object is neither an isolated actor nor a generic
claim that “relationships matter.” It is a materially relevant relational condition gen-
erated through an earlier process and subsequently re-entering economic activity.

A collaboration can generate shared expectations that reduce later coordination
burdens. A repeated procurement relationship can generate knowledge of technical
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standards and reliable delivery practices. Participatory planning can produce chan-
nels through which later problems are identified earlier. Mutual-aid activity can gen-
erate trust and reciprocal knowledge that becomes valuable during a later disruption.
These effects can persist even after the original transaction or project has ended.

Relational return can be carried by routines, reputation, mutual knowledge,
shared language, conflict-resolution practices, or expectations about future conduct.
It can also be asymmetric. One position may obtain durable access to another’s
network or credibility while the reciprocal return remains weak. A broker can
become more central through repeated mediation; an organization can accumulate
legitimacy from community participation while the community receives little influ-
ence over subsequent decisions. Analysis should therefore identify the direction,
accessibility, governance, and maintenance burdens of relational return.

Relational return also differs from relation formation itself. A new tie may form
without later becoming economically consequential. Conversely, an established re-
lation can generate new return through deepened trust, new shared routines, or ex-
panded coordination capacity. The return concept focuses on the later value-bearing
consequences of relational history rather than merely on whether a tie exists.

Maintenance is particularly important. Relational return can dissipate when com-
munication stops, personnel turn over, expectations are violated, or one party re-
peatedly externalizes maintenance burdens. Durable return may require continued
investment in translation, repair, care, governance, or institutional support. A claim
about relational return should therefore specify whether the relation has actually be-
come a reusable condition of later action or whether the apparent benefit depends
on continuing effort that has been omitted from the account.

Relational return can also be negative or contested in a broader descriptive sense.
A relation generated through earlier activity can later support collusion, exclusion,
surveillance, clientelism, or dependency. For clarity, GRE reserves the positive eval-
uative term return for effects judged valuable under a stated frame; where the recur-
sive condition is harmful, the analyst should name the generated dependency, extrac-
tion pathway, or relational harm directly. This preserves the distinction developed
earlier between generativity and value.

14.13.3 Capability Return

Capability return concerns generated abilities that remain available for later action.
It includes learned skills, embodied competencies, organizational routines, techni-
cal know-how, diagnostic ability, collective coordination capacity, and other effective
powers that can be mobilized beyond the episode in which they were formed. Capa-
bility return therefore links value generation to the later conversion of capacities into
new activity.

Training provides the simplest illustration but does not exhaust the category. A pi-
lot programme can return implementation capacity to an organization. Building an
open-source tool can return software-maintenance ability to a community. Respond-
ing to a crisis can generate logistical routines that later improve preparedness. A
research collaboration can return statistical, experimental, or interpretive capability
to participants. These returns may be embodied in individuals, distributed across a
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team, stabilized in documentation and infrastructure, or shared across several orga-
nizational levels.

The distinction between capability formation and capability return matters. For-
mation concerns the emergence or strengthening of an ability. Return concerns the
later re-entry of that ability into a subsequent process. A course can successfully
form a skill that is never used because institutional barriers prevent its exercise. In
that case capability formation occurred while capability return remained weak. Con-
versely, a modest learning episode can generate substantial return if the acquired
capacity is repeatedly mobilized across later tasks.

Capability return is therefore conversion-sensitive. Access to equipment, legal per-
mission, organizational authority, time, complementary knowledge, and social recog-
nition can determine whether a capacity becomes practically usable. The same train-
ing can produce different return across participants when their conversion condi-
tions differ. Evaluation should avoid attributing weak return solely to the participant
when the surrounding architecture blocks realization.

Capability return can also be collective. A team’s ability to coordinate complex
work is not reducible to the sum of individual competencies. Shared protocols, dis-
tributed memory, role differentiation, trust, and communication infrastructure can
jointly constitute a collective capability. Turnover can therefore reduce return even
when replacement personnel have similar individual credentials, because part of the
capability was relational and organizational.

The distribution of capability return can alter later generative opportunity. Po-
sitions that repeatedly receive opportunities to learn, experiment, coordinate, and
exercise judgment can accumulate capabilities that improve their access to future op-
portunities. Positions confined to narrow execution roles can receive less return even
when they contribute substantially to generation. Capability return is thus relevant
to cumulative advantage, justice of participation, and the reproduction of unequal
generative capacity.

14.13.4 Epistemic Return

Epistemic return concerns knowledge, evidence, interpretive capacity, memory, mod-
els, data infrastructures, uncertainty reduction, and other epistemically relevant ef-
fects that later improve inquiry, judgment, or coordinated action. It is broader than
information output because a stored dataset, document, ormodel creates return only
when it can be accessed, interpreted, trusted, combined with other evidence, or oth-
erwise used in later processes.

Research activity is an obvious source of epistemic return. Yet operational activity
can also generate it. A maintenance programme can reveal recurrent failure modes.
A policy pilot can clarify implementation bottlenecks. A community project can gen-
erate situated knowledge about access barriers. An institution that documents ex-
ceptions and disputes can accumulate interpretive memory that improves later rule
application. These forms of return emerge through learning as well as through for-
mal research.

Epistemic return can be embodied, documented, infrastructural, or relational. Em-
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bodied return resides in learned judgment. Documented return resides in records,
protocols, datasets, or analytical artifacts. Infrastructural return appears in reposi-
tories, instrumentation, standards, metadata, or reproducible workflows. Relational
return supports epistemic activity through trusted communication channels, recog-
nized expertise, or communities of practice. These forms interact, and loss of one can
make another unusable.

Access and provenance are central. Knowledge can be generated collectively
while later use is restricted by proprietary control, confidentiality, language, techni-
cal format, or institutional status. A public research project can produce substantial
epistemic value while the practical return becomes concentrated in organizations
that control compute, data integration, licensing, or implementation interfaces.
Epistemic-return analysis should therefore identify who can retrieve, understand,
validate, modify, and act upon the generated knowledge.

Epistemic return also includes improved awareness of uncertainty. A process can
return value by revealing that a previously confident model is unreliable, that an
assumed mechanism varies across contexts, or that additional evidence is required.
Such return may appear superficially negative because certainty declines. From an
epistemic standpoint, better-calibrated uncertainty can improve later judgment and
prevent overconfident intervention.

Learning can nevertheless produce misleading apparent return. A post-hoc narra-
tive can attribute later success to an earlier lesson without sufficient evidence. Data
generated by an intervention can reflect the intervention’s own categories and incen-
tives. A metric can reorganize behavior and then appear to validate the system that
created it. Epistemic return should therefore retain the distinction between obser-
vation, interpretation, and causal attribution, together with the historical conditions
under which the evidence was produced.

14.13.5 Institutional Return

Institutional return concerns generated rules, procedures, rights, organizational ca-
pacities, legitimacy, infrastructures, standards, and governance arrangements that
persist and later support economically consequential activity. It can arise when an
initially local or temporary process leaves behind institutional conditions that make
future action more reliable, accessible, coordinated, or contestable.

A pilot programme can generate a durable procurement procedure. A temporary
interagency task force can leave a shared data standard. A successful dispute-
resolution process can generate precedent, procedural legitimacy, or a reusable
forum. Public investment can create administrative routines that improve later
delivery. A community organization can generate governance practices that remain
useful after the original project ends. These are institutional returns when the gener-
ated arrangements subsequently re-enter later processes as enabling or stabilizing
conditions.

Institutional return should be distinguished from institutional persistence. A rule
can persist while imposing costs, excluding participants, or blocking adaptation. Re-
turn requires an explicit evaluative standpoint identifying why the persisted institu-
tional condition is valuable for the relevant process or affected positions. Longevity
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alone does not establish institutional value.
Institutional return also has maintenance costs. Procedures need staff, records,

training, legitimacy, updating, and sometimes legal authority. Infrastructure needs
repair. Standards require coordination. Governance arrangements require partic-
ipation and conflict resolution. A return claim that counts the durable institution
while omitting its maintenance burdens can overstate generative value. Net finan-
cial accounting is one way to record some burdens, but relational, epistemic, partici-
patory, and ecological maintenance can remain outside monetary accounts.

Institutional return can alter power. A new certification system can create trust
and interoperability while concentrating gatekeeping authority. A data standard can
reduce coordination costs while privileging organizations able to comply. A grant
programme can strengthen administrative capacity while increasing dependence on
the funding institution’s categories. Institutional return therefore requires attention
to authority, participation, contestability, exit, and control over conversion interfaces.

The possibility of institutional return also helps explain why temporary support
can have durable effects. A subsidy, grant, or crisis intervention may end while the
procedures, rights, organizations, networks, and legitimacy generated during its op-
eration persist. Conversely, a programme can deliver substantial short-term output
while leaving little institutional return if all capability remains external, contracts
end abruptly, or local organizations cannot retain the generated routines.

14.13.6 Option-Space Return

Option-space return concerns generated changes that preserve, restore, or expand
practically reachable future possibilities. Its object is not the number of abstract alter-
natives but the structure of later reachability: which actions, relations, technologies,
institutional arrangements, locations, or strategies remain feasible, visible, afford-
able, reversible, and governable for particular positions.

An investment can return option value by creating modular infrastructure that
supports several later uses. Training can create occupational mobility. Open stan-
dards can reduce switching costs. Ecological restoration can preserve future land-use
or livelihood possibilities. Legal recognition can make previously inaccessible insti-
tutional pathways reachable. Redundant systems can preserve action during disrup-
tion. These returns become economically significant because they change what later
actors can still do.

Option-space return differs from immediate flexibility. Some options mature only
after complementary capacities or institutions develop. An early research platform
can generate later technological branches that were not specified at the time of in-
vestment. A public archive can preserve information for questions not yet formu-
lated. Maintaining an ecosystem can preserve biological and economic possibilities
whose future use is unknown. The return can therefore consist partly in preserving
the conditions under which future discovery remains possible.

This dimension also clarifies the value of reversibility and exit. A process can re-
turn value by preserving the capacity to change course after learning. Contractual
exit rights, interoperable data, modular infrastructure, diversified suppliers, or re-
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versible pilot design can reduce the cost of future revision. Their value may remain
invisible if evaluation considers only the path actually chosen rather than the alter-
natives kept reachable.

Option-space return should not be equated with maximal openness. Some valu-
able institutions deliberately foreclose harmful, unsafe, or exploitative options. Com-
mitment can also be necessary for long-horizon capacity formation. The evaluative
question concerns which possibilities are preserved or removed, for whom, under
what justification, and with what consequences for later generative capacity. Option-
space return is therefore indexed to both reachability and the value assigned to the
preserved possibilities.

Because option spaces are only partly observable, measurement is difficult. An-
alysts can often observe exercised options more easily than preserved but unused
possibilities. Proxies such as interoperability, diversity, spare capacity, rights of exit,
modularity, institutional revisability, and ecological resilience may provide evidence,
but they should remain explicitly linked to the mechanism through which they are
expected to preserve practical reachability.

14.13.7 Long-Horizon Return

Long-horizon return concerns value-bearing effects whose economically material re-
entry occurs after substantial temporal separation from the originating process. The
separation can involve delayed maturation, cumulative learning, infrastructure life
cycles, institutional persistence, ecological regeneration, demographic change, or in-
tergenerational transmission. Long-horizon return therefore makes historical attri-
bution and maintenance especially important.

Many generative processes have temporal profiles that differ sharply from finan-
cial reporting periods. Education can return capability over decades. Preventive
health measures can preserve future participation. Research infrastructure can sup-
port unanticipated discoveries. Institutional reform can alter expectations slowly
through repeated application. Ecological restoration can require long biological
timescales before material or livelihood effects become visible. A short evaluation
horizon can systematically undervalue such processes.

Temporal extension does not guarantee positive return. Infrastructure canbecome
obsolete, institutions can ossify, knowledge can lose relevance, and ecological inter-
ventions canhaveunintended consequences. Long-horizon analysis should therefore
track survival, adaptation, conversion, and maintenance rather than extrapolating
early benefits indefinitely. The persistence of a generated condition is an empirical
and historical question.

Long-horizon return can also cross generations. Education, public infrastructure,
legal institutions, ecological conditions, debt structures, scientific knowledge, and
technological standards can alter the starting conditions inherited by later cohorts.
The beneficiaries, contributors, and burden bearers may therefore be separated in
time. Intergenerational return analysis should preserve this distribution rather than
treating society as a single timeless recipient.

Discounting provides one possible financial or decision-analytic representation of
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delayed effects, but GRE does not assume that every long-horizon value form can be
adequately reduced to a discounted monetary scalar. Capability, ecological integrity,
institutional legitimacy, irreversible harm, and option preservation can require addi-
tional representation. Monetary discounting can remain useful within a stated proto-
col; it should not silently decide the relative normative significance of heterogeneous
future values.

Long-horizon return also raises responsibility for maintenance. A durable asset
can generate little return if future actors lack resources to maintain it. Knowledge
can disappear when archives fail. Institutional capacity can decaywhen training and
succession are neglected. Ecological gains can reverse under later pressure. Return
therefore depends partly on the future conditions required to preserve or regenerate
the generated value-bearing effect.

14.13.8 Return under Uncertainty

Generative return is frequently uncertain because future states, conversion condi-
tions, institutional responses, technological change, ecological dynamics, and down-
stream uses cannot be known completely at the time of generation. Uncertainty af-
fects both whether a return will appear and what form it will take. The analytical
task is therefore to represent plausible return pathways and their evidential standing
without converting every unknown into a precise probability or collapsing heteroge-
neous returns into a common expected-value metric.

Several uncertainties can be distinguished. Realization uncertainty concerns
whether the generated effect will become usable later. Timing uncertainty concerns
when re-entry will occur. form uncertainty concerns which value form will become
salient: a research process can return financial value, capability, knowledge, insti-
tutional legitimacy, or an unforeseen combination. incidence uncertainty concerns
who will receive, control, or bear the consequences. attribution uncertainty concerns
how strongly the later condition can be linked to the earlier process. evaluation un-
certainty concerns whether later actors will judge the resulting condition as valuable
under changed circumstances.

Uncertainty should therefore be associated with the return pathway rather than
appended as a generic caveat. A claim about long-horizon ecological returnmay have
strongmechanism evidence but uncertain magnitude. A claim about future commer-
cial return may have a wide range of plausible values and substantial market un-
certainty. A claim about institutional return may have clear near-term evidence but
uncertain durability. Different uncertainty structures call for different representa-
tions.

Scenario analysis can be useful when several coherent future configurations mat-
ter. Sensitivity analysis can test dependence on key assumptions. Probability dis-
tributions can be appropriate when a defensible statistical model exists. Qualitative
uncertainty descriptions can bemore adequatewhen probabilitieswould create false
precision. Partial ordering can compare strategies that dominate under several plau-
sible futureswithout assigning a common cardinal value to every return. Themethod
should follow the evidence and decision problem.

Return under uncertainty also gives analytical value to option preservation, re-
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versibility, diversification, and staged commitment. A process can be valuable partly
because it generates information while preserving the ability to revise later action.
In such cases, the return includes learning and maintained reachability rather than
only the final material output. This connects generative return to adaptive allocation
and to the option-space analysis developed earlier in the book.

Attribution becomes particularly difficult when many actors and histories con-
tribute to a later return. Scientific knowledge can rest on cumulative public invest-
ment, prior research, infrastructure, education, and international collaboration. In-
stitutional legitimacy can emerge from repeated interactions across many episodes.
Ecological recovery can depend on several interventions plus favorable external
conditions. A provenance-sensitive analysis should therefore permit distributed
contribution and avoid assigning exclusive causal ownership merely because one
actor can identify a visible final step.

The same discipline applies to failure. Absence of an expected return does not by
itself prove that the originating process had no generative value. A capacitymay have
formedbut encountered a later institutional barrier; ecological returnmayhave been
offset by an external shock; generated knowledgemay remain unused because access
is restricted. Evaluation should distinguish failure of generation, failure of transmis-
sion, failure of conversion, capture, dissipation, and adverse later conditions.

Proposition 14.33 summarizes the section’s analytical requirement.
Proposition 14.33 (Provenance and horizon of generative return). Within GRE, a
claim of generative return is adequately specified when it identifies, at the level required
by the inquiry, the originating generative process, the returned value-bearing condition,
the affected position or positions, the re-entry pathway into later activity, and the rele-
vant time horizon, while preserving material uncertainty and alternative explanations.
A return claim does not by itself establish financial profitability, conservation of value,
exclusive causal ownership, commensurability among heterogeneous returns, or over-
all normative desirability.

Proposition 14.33 makes generative return a historically reconstructable relation
rather than a retrospective label attached to favorable outcomes. Immediate, rela-
tional, capability, epistemic, institutional, option-space, and long-horizon returns can
coexist and can accrue to different positions through different pathways. Their analy-
sis therefore requires provenancewithout demanding auniversal returnmetric. This
architecture also prepares the next section’s historical question: how scarcity, pro-
ductive forces, institutions, subject positions, value forms, and valuation practices
can change over time, thereby altering both the value generated in an earlier period
and the meaning assigned to its later return.

14.14 Historical Transformation of Value

This section develops the historical transformation of value as a distinct problem
withinGRE. Its role is to explain howvalue-bearing conditions, value forms, valuation
practices, and the epistemic means through which value is recognized can change
across time. The objective is to distinguish transformation in what is materially, rela-
tionally, institutionally, or practically valuable from transformation in the categories,
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symbols, measures, and evaluative conventions throughwhich value becomes visible.
The discussion proceeds through changing scarcity, productive forces, institutions,
subject positions, value forms, valuation practices, and re-epistemization of value.
The method is historical and relational: each transformation is indexed to a period,
configuration, affected position, value form, and evidential standpoint rather than
represented as movement along a timeless value scale.

Historical analysis matters because value concepts can become misleading when
the background conditions that gave them meaning are treated as fixed. A resource
scarce under one technological and institutional configuration can become abundant
under another. A skill can lose exchange value while retaining capability or cultural
value. A legal entitlement can acquire practical value when enforcement improves,
or lose practical value while remaining formally unchanged. Knowledge once dif-
ficult to obtain can become inexpensive to reproduce while the capacity to inter-
pret, validate, or act upon it becomes more valuable. Environmental conditions once
treated as background can become economically salient when ecological degradation
makes their regenerative functions visible. The relevant change can occur in the val-
ued condition, in the relation through which it is realized, in the evaluative stand-
point, or in the epistemic apparatus through which it is recognized.

Historical political economy provides important precedents for this orientation.
Marx links changes in productive forces and relations of production to historically
specific economic forms, while Polanyi analyzes the institutional reorganization of
economic life associated with market society (Marx 1859; Marx 1867; Polanyi 1944;
Polanyi 1957). GRE does not adopt either framework as a complete historical theory
of value. It draws a narrower methodological implication: economic value is often
conditioned by historically variable productive, institutional, and relational arrange-
ments. Evolutionary economics similarly emphasizes that routines, innovation, selec-
tion, and cumulative change alter the environment in which economic action takes
place (Nelson andWinter 1982). These traditions differ substantially, yet each resists
a purely static representation of economic significance.

The historical problemalso extends to valuation itself. Appadurai’s account of com-
modity trajectories emphasizes that commodity status and value can vary across so-
cial contexts and histories (Appadurai 1986). Dewey treats valuation as situated ac-
tivity involving ends, appraisal, and consequences rather than passive discovery of a
fixed property (Dewey 1939). Sociological studies of valuation and commensuration
likewise show that evaluative categories, metrics, and monetary representations are
institutionally organized and can feed back into the practices they describe (Lam-
ont 2012; Espeland and Stevens 1998; Fourcade 2011). GRE therefore distinguishes
historical transformation of value from historical transformation of valuation while
allowing the two to interact.
Definition 14.34 (Historical transformation of value). Within GRE, a historical trans-
formation of value is a temporally situated change in the realization, distribution,
form, evaluative significance, or generative consequences of a value-bearing condi-
tion produced through materially relevant changes in productive, relational, institu-
tional, ecological, epistemic, symbolic, or subject-position conditions. The concept
does not require a universal value metric and does not imply that every change in
valuation corresponds to an equivalent change in the underlying value-bearing con-
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Table 14.14: Analytical dimensions of historical transformation of value in GRE

Historical di-
mension

Primary transformation Diagnostic question

Scarcity Relative availability and
access

Which material, institutional, relational, or
positional conditions make a value-bearing
object or capacity scarce for whom?

Productive
forces

Capacity to produce, repro-
duce, and transform

How do technology, skills, infrastructure,
organization, energy, and knowledge alter
what can be generated and at what cost?

Institutions Rules, rights, classifica-
tions, and enforcement

Which institutional changes alter access,
convertibility, legitimacy, risk, or the real-
ization of value?

Subject posi-
tions

Situated capacities and re-
lations

How does the same condition acquire dif-
ferent significance for differently positioned
subjects and collectives?

Value forms Modes through which sig-
nificance is realized

Which value forms become newly salient,
decline, combine, or emerge under chang-
ing historical configurations?

Valuation Practices of appraisal and
comparison

Which categories, metrics, prices, narra-
tives, and procedures reorganize what be-
comes visible or actionable as value?

Re-
epistemization

Revision of what can be
known about value

Which new evidence, concepts, models, ex-
periences, or affected voices change the epis-
temic standing of earlier value judgments?

dition.
Definition 14.34 makes two forms of historical change analytically separable. The

first concerns a change in the conditions through which value is generated or real-
ized. The second concerns a change in how that value is recognized, categorized,
represented, or judged. They can coincide. A new institution can make a previously
inaccessible capability realizablewhile simultaneously creating ametric that records
it. They can also diverge. An accounting reform can change reported value without
changing the material or relational condition being represented, while an ecological
decline can substantially alter future value before conventional accounts register the
change.

Table 14.14 summarizes the section’s analytical architecture.

14.14.1 Changing Scarcity

Scarcity is historically variable because availability is produced through more than
physical quantity. Technology, infrastructure, law, market organization, ecological
conditions, political borders, standards, distribution systems, social position, and in-
stitutional access all influence whether a resource or capability is practically scarce.
GRE therefore treats scarcity as a relation among available conditions, demand or
need, conversion capacities, access rules, and historically situated positions rather
than as an intrinsic property of an object alone.

A material can become less scarce when extraction or production technology
changes, while complementary conditions become more scarce. Cheap computation
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can increase the availability of processing capacity while making high-quality data,
electrical power, specialized chips, cooling infrastructure, or expert interpretation
more consequential bottlenecks. Digital reproduction canmake information inexpen-
sive to copy while increasing the value of trusted provenance, attention, verification,
or institutional recognition. Expanded transportation can reduce geographic scarcity
for some goods while increasing dependence on logistics infrastructure or energy
systems. Historical scarcity therefore often moves rather than simply disappears.

The relevant unit of analysis also matters. A good can be abundant at aggregate
scale and scarce for a particular household, region, institution, or subject position.
Food can be plentiful nationally while inaccessible locally because purchasing power,
mobility, legal status, or distribution infrastructure is constrained. Knowledge can be
publicly available while practically inaccessible because language, education, institu-
tional credentials, or technical infrastructure limit use. Ecological conditions can re-
main physically presentwhile becoming functionally scarce because quality has dete-
riorated. A historically adequate scarcity claim should therefore state whose scarcity
is being analyzed and through which access or conversion mechanism.

Changing scarcity can transformvalue in severalways. Exchange value can change
when supply-demand relations shift. Capability value can change when a previously
rare enabling condition becomes widely accessible. Relational value can increase
when trustworthy coordination becomes difficult in a fragmented institutional en-
vironment. Option value can rise when uncertainty makes reversible alternatives
scarce. Ecological value can become more salient when regenerative capacities ap-
proach stress or depletion. None of these changes requires a universal scarcity-value
law. The point is narrower: scarcity conditions participate in how particular value
forms become realized and prioritized.

Historical comparison also requires caution about retrospective projection. A re-
source that appears obviously valuable under present conditions may not have oc-
cupied the same role in an earlier configuration. Conversely, an older practice can
have possessed substantial capability, institutional, or ecological value even when it
was weakly represented in monetary accounts. Historical analysis should therefore
reconstruct the scarcity structure relevant to the period being studied rather than im-
porting current prices, technologies, infrastructures, or evaluative categorieswithout
adjustment.

14.14.2 Changing Productive Forces

Changes in productive forces alter what an economy can produce, reproduce, main-
tain, and transform. The term is used here in a broad analytical sense encompassing
technology, embodied skill, scientific and practical knowledge, organizational rou-
tines, infrastructure, energy systems, tools, compute, ecological inputs, and the co-
ordinated capacities through which production becomes possible. Marx’s historical
analysis gives productive forces a central role in transformations of economic organi-
zation (Marx 1859; Marx 1867). GRE uses the category more modestly as one dimen-
sion of historical change rather than as a complete theory of historical development.

A change in productive capability can alter value without changing the physical
identity of the output. Automation can reduce the labor time required for one task
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while increasing the value of design, maintenance, integration, judgment, or com-
plementary human capabilities. New infrastructure can make remote resources us-
able, thereby altering both material value and spatial option structures. Scientific
knowledge can transform a previously unusable material into an input, or reveal a
previously ignored external cost. Organizational innovation can make distributed
cooperation feasible where prior coordination costs prevented it. Productive change
therefore affects both what can be produced and which complementary relations or
capacities become consequential.

The transformation is often asymmetric. A technology can expand aggregate pro-
ductive capacity while devaluing some existing skills, increasing the importance of
others, and shifting bargaining power among positions. A platform can reduce trans-
action costs while concentrating control over standards or access. A new energy sys-
tem can lower one environmental burden while creating new material dependen-
cies. Productive forces therefore have distributive and relational incidence. Histori-
cal transformation of value cannot be inferred from aggregate productivity alone.

Productive change can also generate new value forms. Large-scale digital systems
have made data, interoperability, software maintenance, model reliability, cyberse-
curity, and compute access economically salient in ways that differ from older indus-
trial configurations. These developments do not make earlier value forms obsolete.
Material, financial, capability, relational, institutional, and ecological value remain
relevant, but their interdependence and relative visibility can change. A historical ac-
count should therefore track both continuity and transformation rather than narrate
value history as a succession in which each new form replaces the previous one.

The same discipline applies to generative value. A productive innovation can in-
crease present output while narrowing future options through lock-in, ecological de-
pletion, skill erosion, or institutional dependency. Another innovation can initially
appear inefficient while creating knowledge, infrastructure, or capabilities that in-
crease later generative opportunity. Historical evaluation therefore needs a horizon
long enough to identify howproductive changemodifies the conditions of subsequent
generation.

14.14.3 Changing Institutions

Institutions shape value by organizing rights, obligations, classifications, enforce-
ment, access, eligibility, authority, and legitimate forms of transaction. Institutional
change can therefore alter value even when the underlying material object remains
unchanged. A plot of land acquires different practical significance under differ-
ent property, zoning, inheritance, taxation, or environmental regimes. Knowledge
has different economic realization conditions under different intellectual-property,
publication, licensing, and professional systems. A skill can become more valuable
when certification grants access to a protected occupation, or less valuable when
institutional recognition changes.

Polanyi’s treatment of the economyas an instituted process provides a useful prece-
dent for examining how exchange, redistribution, reciprocity, and other patterns are
socially organized (Polanyi 1957). North likewise emphasizes the role of institutions
in structuring interaction and long-run economic change (North 1990). GRE does not
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infer that institutions determine value unilaterally. Material properties, productive
conditions, preferences, ecological constraints, and relational histories continue to
matter. Institutional analysis asks how rules and recognized categories condition
their realization.

Institutional transformation can create value by enabling coordination, reducing
uncertainty, protecting rights, stabilizing expectations, or making collective capaci-
ties durable. It can also destroy or redistribute value by excluding positions, invali-
dating credentials, weakening public provision, changing liabilities, or reallocating
control over conversion interfaces. The same institutional reform can therefore gen-
erate institutional value for one set of positions while producing capability loss or
dependency for another.

Historical institutional change also affects what counts as an economically legible
object. Accounting rules canmake some assets visible while leaving relational or eco-
logical conditions outside the balance sheet. Legal reforms can recognize previously
informal claims. Statistical systems can create categories that organize public atten-
tion and resource allocation. Markets can emerge where exchange had previously
been restricted or socially disfavored. These changes demonstrate why manifesta-
tion and measurement should be distinguished from underlying value-bearing con-
ditions: institutional recognition can make value newly actionable without implying
that the relevant condition came into existence at the moment of recognition.

Institutional histories are often path dependent. Earlier classifications, infrastruc-
tures, contracts, and standards can shape the cost of later revision. Yet path depen-
dence does not imply inevitability. Institutional reinterpretation, political contesta-
tion, technological change, legal reform, collective learning, and external shocks can
reopen previously stabilized arrangements. Historical value analysis should there-
fore identify both inherited constraints andmechanisms through which institutional
value structures become revisable.

14.14.4 Changing Subject Positions

Value is also historically transformed when subject positions change. A subject posi-
tion is the historically situated location fromwhich aperson, household, organization,
community, or other actor can access resources, exercise rights, participate in insti-
tutions, bear risks, maintain relations, or convert available conditions into effective
capabilities. The concept does not reduce subjects to structural positions; it identifies
one layer through which the same object or institution can have different practical
significance for differently situated actors.

Subject positions change through education, employment, migration, legal status,
technological adoption, household composition, organizational role, wealth, social
networks, health, political recognition, and many other processes. The same infor-
mation can have high epistemic value for a trained specialist and little immediate
value for a person lacking the tools needed to interpret it. A flexible work arrange-
ment can increase option value for one household while shifting care burdens onto
another. A digital service can expand capability for a connected user while creating
exclusion for a person lacking identity documentation, devices, reliable connectivity,
or accessible interfaces.
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Historical transformation of subject position can therefore change value without
any modification to the nominal resource. Sen’s capability tradition is relevant be-
cause it distinguishes resources from the substantive freedoms people can realize
with them (Sen 1985; Sen 1999). GRE extends this insight historically and relationally:
conversion conditions themselves can change over time, and they can be generated
through institutions, relations, infrastructures, and prior allocations. Value realized
by a subject today may therefore depend on a long historical trajectory of capacity
formation and access.

Subject positions are also relational. Workers, employers, creditors, debtors, pa-
tients, caregivers, platform operators, users, citizens, migrants, experts, and clients
occupy positions partly constituted through relations with others and with institu-
tions. A change in one position can alter the value available to another. Greater bar-
gaining alternatives can increase the value of exit; professional monopolies can raise
institutional value for credential holders; expanded public provision can reduce de-
pendency on employers or households. Historical value transformation is therefore
often positional and relational rather than purely individual.

The evaluative implication is significant. Historical comparisons that use one rep-
resentative subject can obscure changes in incidence. An institution may become
more efficient while shifting maintenance burdens to households. A technology may
become cheaper while imposing new learning costs on older users. A new market
may increase aggregate exchange while weakening forms of community reciprocity
valued by some participants. A historical account should therefore state whose sub-
ject position has changed and which value forms become more or less realizable as
a result.

14.14.5 Changing Value Forms

The forms through which value is realized and recognized can themselves change
historically. Section 14.2 distinguished material, financial, capability, relational, epis-
temic, institutional, participatory, option, future, and ecological value as overlapping
analytical forms. That taxonomy is intended as a working architecture rather than
a timeless inventory. Historical change can increase the salience of one form, gen-
erate new combinations among forms, or make previously weakly articulated value
economically consequential.

Commodity status provides a useful example. Appadurai emphasizes that things
can move into and out of commodity situations across their social trajectories (Ap-
padurai 1986). GRE generalizes the underlying historical point: value forms can be
activated, suppressed, translated, or reorganized as institutional and relational con-
ditions change. A household object can become a collectible; a public dataset can
become a commercial input; a local ecological condition can become recognized as
critical infrastructure; an informal skill can become a certified professional capabil-
ity. The object need not remain evaluatively identical across these transitions.

Changing value forms should not be mistaken for simple relabeling. When a new
form becomes economically operative, it can alter rights, incentives, access, measure-
ment, and conversion possibilities. Treating a relationship as a contractual asset can
change how it is governed. Treating biodiversity as an ecosystem service can make
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ecological processes visible to policy while also encouraging particular forms of com-
mensuration. Treating data as an asset can support investment while changing con-
trol over epistemic and relational resources. Value-form transformation can there-
fore have performative effects.

At the same time, newly visible forms need not displace older ones. Financial-
ization can increase the importance of financial representations without eliminat-
ing material, capability, relational, or ecological significance. Digitalization can in-
crease epistemic and option value while remaining dependent on physical infras-
tructure, energy, labor, and institutional systems. Historical value analysis should
therefore allow layered forms and hybridization rather than impose a sequence in
which economies progress from one dominant value form to another.

This historical openness also matters for GRE itself. The forms identified in the
present chapter are provisional analytical categories. Future economic configura-
tions may make distinctions visible that the present framework represents poorly.
A research programme that treats its taxonomy as historically revisable is better able
to recognize emergent forms without forcing them prematurely into inherited cate-
gories.

14.14.6 Changing Valuation

Valuation practices change historically even when the underlying value-bearing con-
dition changes little. New prices, accounting conventions, rankings, certifications,
indicators, legal damages, cost-benefit procedures, scoring systems, and public narra-
tives can reorganize how an object or process is judged. Dewey’s theory of valuation
emphasizes appraisal as situated activity, while sociological work studies valuation
and evaluation as socially organized practices (Dewey 1939; Lamont 2012). GRE uses
these insights to treat valuation as an economic process with its own history.

Changing valuation can affect what becomes visible. Environmental damage can
move from an unpriced external condition to a legally recognized liability or mon-
etary estimate. Care work can move from taken-for-granted household activity to
an object of labor statistics and policy analysis. Educational credentials can acquire
stronger screening value even when the underlying skills they represent change less.
Rankings can transform reputational hierarchies by making organizations respon-
sive to measured criteria. Such changes alter the manifestation and institutional ac-
tionability of value.

Valuation can also feed back into the valued process. Espeland and Stevens show
that commensuration changes cognition and social relations, while Fourcade demon-
strates that monetary valuation of nature depends on institutionalized techniques
and can reshape social understandings of the valued object (Espeland and Stevens
1998; Fourcade 2011). A historical change in valuation is therefore not merely a
change in description. Once attached to budgets, eligibility, compensation, invest-
ment, or status, evaluative representations can redirect behavior and alter future
value-generation pathways.

This performativity creates a diagnostic challenge. An increase in a measured
value can arise because the underlying condition improved, because the metric
changed, because actors adapted to the metric, because the institutional boundary
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moved, or because the evaluative standpoint changed. Historical analysis should
therefore preserve measurement provenance and distinguish change in the repre-
sented world from change in the representation system. Section 14.12 developed this
distinction for measurement; the historical problem is to reconstruct when and why
the representational system itself changed.

Valuation histories also reveal conflicts among value orders. A practice can shift
from being judged through professional norms to financial metrics, from local cus-
tom to standardized regulation, or from ecological stewardship to asset valuation.
Such transitions may improve comparability or accountability while losing context-
specific information. The analytical task is not to assume that older or newer valu-
ation regimes are superior. It is to identify what each regime makes visible, what
it compresses, who gains evaluative authority, and how the shift changes practical
economic consequences.

14.14.7 Re-Epistemization of Value

Historical transformation also occurs through re-epistemization: revision ofwhat can
be known, credibly claimed, or responsibly inferred about value. Re-epistemization
can follow new evidence, new concepts, improvedmeasurement, changes in affected-
subject testimony, scientific discovery, institutional learning, historical reinterpreta-
tion, or recognition that an earlier representation systematically omitted relevant
conditions. It concerns the epistemic status of a value claim rather than automati-
cally implying that the underlying world changed at the same moment.
Definition 14.35 (Re-epistemization of value). Within GRE, re-epistemization of value
is a historically situated revision of the evidence, concepts, categories, models, stand-
points, or interpretive procedures through which a value-bearing condition is identi-
fied, attributed, compared, or evaluated. Re-epistemization can revise a prior value
judgmentwithout implying that the relevantmaterial, relational, institutional, or eco-
logical condition changed simultaneously.

Definition 14.35 distinguishes epistemic revision from ontological replacement. A
pollutant can have imposed ecological and health burdens before scientific evidence
established the mechanism. Unpaid care can have sustained economic reproduction
before national accounts or labor statistics represented it. A community can have
experienced institutional harm before administrative categories made that harm leg-
ible. Later knowledge can therefore revise evaluation of earlier events without pre-
tending that the later knowledge was available to earlier decision makers.

Re-epistemization can also lower earlier estimates of value. Technologies once ex-
pected to generate large long-horizon returns can prove less durable than anticipated.
Institutions considered stable can be shown to have excluded significant populations.
A celebrated productivity gain can be reinterpreted aftermaintenance costs or ecolog-
ical burdens become visible. Historical evaluation should permit such revision while
preserving the epistemic conditions of the earlier judgment. Otherwise retrospective
analysis risks collapsing uncertainty into hindsight.

The sources of re-epistemization are plural. Scientific evidence can reveal causal
mechanisms; qualitative inquiry can uncover lived consequences that aggregate in-
dicators miss; historical archives can reconstruct prior institutional arrangements;
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newmeasurement can expose distributional patterns; affected communities can con-
test categories imposed upon them; formalmodels can identify overlooked dependen-
cies; and comparative cases can show that arrangements once regarded as necessary
were contingent. No singlemethod has automatic priority. The appropriate epistemic
route depends on the value claim and the phenomenon under study.

Re-epistemization can itself redistribute value and power. A new classification
can change eligibility for compensation. Recognition of previously ignored expertise
can alter institutional authority. Revised ecological knowledge can change land-use
restrictions or asset values. New evidence about discrimination can transform the
value of procedural reforms. Epistemic events therefore participate in economic his-
tory rather than merely documenting it.

The historical architecture developed in this section can be summarized as a dis-
tinction among three interacting processes: transformation of value-bearing condi-
tions, transformation of valuation practices, and transformation of knowledge about
value. They often co-evolve. Productive change can create new scarcity; institutions
can make new value forms operable; valuation systems can redirect behavior; new
evidence can revise institutional rules; and revised institutions can generate new
forms of data and experience. Historical analysis becomes misleading when these
layers are collapsed into one undifferentiated change in “value.”

Proposition 14.36 states the resulting scope condition.
Proposition 14.36 (Historical differentiation of value transformation). Within GRE,
an adequate historical claim about transformation of value should distinguish, at the
level required by the inquiry, changes in value-bearing conditions from changes in sub-
ject position, value form, valuation practice, measurement representation, and epis-
temic standing. These dimensions may interact and co-evolve, but change in one does
not by itself establish equivalent change in the others. Historical comparison should
therefore preserve period-specific conditions, affected positions, evaluative standpoints,
and evidential provenance rather than projecting a current value representation back-
ward as a timeless metric.

Proposition 14.36 keeps historical transformation compatible with the chapter’s
plural-value architecture. Value can change because the world changes, because re-
lations and institutions change, because subjects become differently positioned, be-
cause new value forms become operative, because valuation practices change, or
because knowledge about earlier conditions is revised. The distinctions are analyt-
ical rather than claims that these processes occur independently. Their purpose is to
make historical reasoning more precise. They also prepare the chapter’s next prob-
lem: how value processes are organized across multiple temporal scales, including
fast and slow dynamics, delayed realization, persistence, and intergenerational hori-
zons.

14.15 Value Processes in Generative Spacetime

This section closes Chapter 14 by integrating its plural account of value with the tem-
poral, spatial, relational, and historical organization of economic processes. Its role
is to show why value generation, transmission, conversion, recirculation, accumula-
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tion, dissipation, harm, valuation, and return cannot always be analyzed adequately
as properties of isolated states. The objective is to specify a process-oriented interface
throughwhich these value phenomena can be represented as trajectories distributed
across events, relations, positions, scales, and historical horizons. The discussion
proceeds through value as process, value trajectories, delayed generation, historical
dependence, propagation, recirculation, and a bounded introduction to generative
spacetime. The method is synthetic rather than foundational: it draws together dis-
tinctions already established in this chapter while preserving ontological suspension
and postponing the fuller event, accessibility, distance, sequence, and trajectory for-
malism to Chapter 15.

The chapter has progressively displaced the idea that economic value can be rep-
resented adequately by one static object, one price, one owner, one moment, or one
metric. Sections 14.4–14.14 developed generation, transmission, conversion, recircu-
lation, accumulation, dissipation, harm, plurality, measurement, return, and histori-
cal transformation as differentiated processes. Taken together, these analyses imply
a further methodological point: the significance of a value-bearing condition often
depends onwhere it occurs in a history, which relations connect it to earlier and later
events, which positions can access it, how long realization takes, which scales medi-
ate its propagation, and which later possibilities it opens or closes.

This temporal-spatial orientation should not be read as a claim that economic value
literally occupies a physical spacetime in the same sense as a physical field or parti-
cle. GRE uses spacetime language as an analytical resource for representing ordered
events, historical depth, relational distance, reachability, delay, scale, and changing
possibility structures. Physical analogies can be useful when their structural content
is made explicit, while the social, institutional, ecological, epistemic, and normative
meanings of economic processes remain irreducible to those analogies. The present
section therefore establishes an interface rather than a final ontology.

Table 14.15 summarizes the section’s main dimensions.

14.15.1 Value as Process

A process-oriented account of value begins from the observation that many econom-
ically significant conditions become intelligible only through their history of genera-
tion, transformation, use, maintenance, and consequence. A skill is not exhausted by
themoment it is certified; its value can depend on earlier learning, present opportuni-
ties for exercise, complementary tools, institutional recognition, and later adaptation.
A relation is not exhausted by the existence of a tie; its value can depend on how trust
was formed, which obligations have accumulated, whether coordination remains re-
liable, and how the relation changes when participants or institutions change. Infras-
tructure similarly derives significance from construction, maintenance, accessibility,
interoperability, deterioration, and the future processes it enables.

The phrase value as process does not imply that every value attribution should be
replaced by a process description. Prices, balances, stocks, ownership states, capa-
bility profiles, institutional statuses, and measured outcomes can remain appropri-
ate representations for many questions. The process perspective becomes important
when the path connecting such states materially affects interpretation. A current
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Table 14.15: Spatiotemporal dimensions of value-process analysis in GRE

Dimension Primary analytical ob-
ject

Diagnostic question

Process Ordered or partially or-
dered transformation

Through which events and relations is a
value-bearing condition generated, trans-
formed, realized, or diminished?

Trajectory Historically situated path
or branching path

Which positions, value forms, interfaces,
and scales does the process traverse, and
what provenance is preserved?

Delay Latency between con-
tributing conditions and
realization

When does a generative contribution be-
come effective, observable, or evaluable,
and which intervening conditions matter?

Historical de-
pendence

Dependence on inherited
sequence and configura-
tion

Which prior events, institutions, capaci-
ties, or path-specific constraints condition
present value realization?

Propagation Extension across relations,
positions, space, or scale

How far, through which channels, and with
what attenuation, amplification, transfor-
mation, or exclusion do effects travel?

Recirculation Re-entry into later genera-
tive processes

What returns, in which form, to which posi-
tions, and how does re-entry alter the condi-
tions of the next cycle?

Generative
spacetime

Joint organization of event
order, reachability, dis-
tance, scale, and possible
continuation

Which value-process distinctions require a
richer historical and relational representa-
tion than a sequence of static states?

stock of financial resources may have different implications depending on whether
it arose through productive return, debt, extraction, inheritance, public transfer, or
temporary liquidation. Two institutions with similar present budgets may possess
very different relational histories, maintenance burdens, legitimacy, knowledge in-
frastructures, and future option structures.

Process analysis therefore adds historical and relational provenance to state de-
scription. It asks how a value-bearing condition came to occupy its current position,
what transformations it underwent, what burdens were displaced or accumulated,
and how it participates in later generation. This perspective is compatible with the
chapter’s ontological restraint. Describing value through processes does not establish
that value is ultimately nothing other than process. It establishes only that processual
information can be analytically necessary for certain economic questions.

A value process can include several of the operations developed earlier in the chap-
ter. Generation can produce a capability; transmission can carry its effects across
positions; conversion can transform epistemic value into institutional recognition;
recirculation can return the resulting capacity to later practice; accumulation can
stabilize or concentrate it; dissipation can weaken its practical availability; and re-
epistemization can alter how the history itself is understood. These operations need
not occur in a fixed order, and several can occur simultaneously. The analytical task
is to preserve the distinctions that matter to the case rather than to force all value
processes into one canonical cycle.

This process orientation also changes how endpoints are interpreted. An observed
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endpoint may summarize a long history while concealing the distribution of contri-
butions, constraints, delays, and harms through which it was produced. A profitable
organization, a high-performing school, a productive research system, or a resilient
community can embody accumulated contributions from actors who no longer oc-
cupy visible positions in the current state. Historical reconstruction is therefore rele-
vant not only to explanation but also to questions of attribution, return, responsibility,
and justice.

14.15.2 Value Trajectories

A trajectory representationmakes process history more explicit. Within GRE, a value
trajectory records a historically ordered pattern through which a value-bearing con-
dition, or the effects associated with it, passes across positions, relations, interfaces,
value forms, scales, or evaluative horizons. A trajectory can be linear in a simple
case, but more complex value histories can branch, merge, recur, terminate, or re-
main only partially ordered.
Definition 14.37 (Value-process trajectory). Within GRE, a value-process trajectory is
a bounded analytical representation of the historically ordered or partially ordered
events, relations, positions, value forms, interfaces, and scale transitions through
which a value-bearing condition is generated, manifested, transmitted, converted, re-
circulated, accumulated, diminished, evaluated, or returned. A trajectory preserves
only the distinctions required by the inquiry and does not imply conservation of a
homogeneous substance, deterministic succession, or a unique complete history.

Definition 14.37 treats trajectories as representations rather than as pre-given ob-
jects. The analyst chooses a boundary and a level of resolution. A study of a grant
may trace financial resources into equipment, equipment into research capability,
research into knowledge, knowledge into institutional recognition, and later recogni-
tion into new funding. A study of care may trace time, skill, trust, health, household
capacity, and later labor-market or community participation. A study of ecological
restoration may trace material interventions, ecological regeneration, institutional
maintenance, and later livelihood or risk-reduction effects. Different inquiries can
construct different trajectories from the same broader history.

Trajectory language also clarifies why value transmission is not equivalent to
movement of a conserved quantity. A source condition can be transformed as effects
pass through an interface; several recipient positions can benefit without a corre-
sponding subtraction from the source; one value form can support another without
a meaningful common unit; and some effects can dissipate while others amplify.
The trajectory therefore carries provenance and transformation history rather than
presuming a conserved flow.

Branching is especially important. A generated capability can support several later
projects; a new institutional rule can alter many subsequent decisions; an infrastruc-
ture investment can create multiple access pathways; a harmful constraint can fore-
close several alternatives at once. Conversely, several earlier trajectories can con-
verge in one later outcome. A scientific discovery may depend on education, public
infrastructure, prior research, organizational coordination, and technological tools
generated at different times and places. A single-chain causal story can therefore
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underrepresent the distributed historical architecture of value.
Trajectory comparison should also preserve scale. Similar local trajectories can

produce different system-level consequences when they occur within different in-
stitutional or spatial configurations. Conversely, a system-level pattern can contain
sharply heterogeneous local trajectories. GRE therefore treats the trajectory bound-
ary, the represented positions, and the scale of comparison as explicit analytical
choices. Chapter 15 will develop these trajectory problems more systematically
through event, ordering, and multiscale representations.

14.15.3 Delayed Generation

Value generation frequently contains delay between contributing conditions and
later realization. Education, scientific research, infrastructure, ecological restora-
tion, institutional reform, trust building, preventive maintenance, and capability
formation can generate effects whose practical significance becomes visible only
after additional events occur. Delayed generation therefore requires more than
attaching a discount factor to an otherwise immediate outcome. It requires analysis
of latency, enabling conditions, thresholds, intervening processes, and the difference
between generation and observation.

Three temporal distinctions are useful. First, a value-bearing condition can be gen-
erated earlier but realized later. Knowledge may exist before an institution can apply
it. A capability may be acquired before an opportunity to exercise it appears. Second,
the relevant condition can be generated only through later interaction. An initial inter-
vention may create one necessary element, while the valued outcome appears only
after complementary infrastructure, institutional authorization, or collective partic-
ipation develops. Third, an effect can be realized earlier but observed later. Harm,
ecological depletion, or institutional erosion can precede the evidence throughwhich
analysts eventually recognize it.

These distinctions constrain causal attribution. Temporal distance alone neither
proves nor defeats a connection between an earlier process and a later value-bearing
effect. A plausible account needs a mechanism, preserved trace, comparison, pro-
cess evidence, or another evidential basis adequate to the claim. As the time hori-
zon lengthens, competing explanations and intervening conditions generally become
more important. Long-horizon generative-return claims should therefore preserve
uncertainty rather than retrospectively treating the observed outcome as inevitable.

Delay also affects institutional evaluation. Short budget cycles can undervalue
processes whose returns mature slowly, while long commitments can preserve in-
effective arrangements when delayed benefits are assumed rather than evidenced. A
process-sensitive evaluation therefore asks which forms of delay are expected, what
intermediate indicators aremeaningful, whichmaintenance conditions are required,
and when revision becomes appropriate. The aim is neither to privilege short-term
observability nor to protect long-horizon projects from scrutiny.

Delayed generation can also interact with distribution. One group may bear costs
now while another receives benefits later; present participants may create capabili-
ties used by future participants; one region can supply ecological or infrastructural
conditions whose return appears elsewhere. Intergenerational and cross-scale delay
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therefore connects temporal structure to incidence and justice. Chapter 15 will de-
velop delayed and latent generation as a dedicated spacetime problem; the present
chapter establishes why value analysis needs that extension.

14.15.4 Historical Dependence

Value processes are historically dependent when earlier events or configurations
materially condition the significance, accessibility, or generative effect of later ones.
Section 14.14 showed that scarcity, productive forces, institutions, subject positions,
value forms, valuation, and epistemic standing can all change historically. The
present subsection adds a trajectory-level implication: a later value-bearing condi-
tion can depend on the sequence through which those changes occurred, not only on
the variables visible at the endpoint.

Historical dependence can arise through several mechanisms. Learning can ac-
cumulate tacit knowledge that cannot be reconstructed instantly from current docu-
mentation. Infrastructure can create complementarities thatmake later technologies
more or less viable. Legal rules can stabilize expectations and property relations that
shape subsequent investment. Repeated cooperation can build trust or dependency.
Early standards can coordinate future systems around particular interfaces. Ecologi-
cal depletion can narrow later productive options. Eachmechanism carries a history
that affects what later positions can do with apparently similar resources.

This dependence should be distinguished from determinism. Earlier conditions
constrain and enable later pathways without uniquely fixing them. Institutions can
be reformed, standards can be replaced, relations can be renegotiated, technologies
can disrupt established complementarities, and collective action can create newpath-
ways. Historical dependence therefore concerns structured contingency: some fu-
tures become easier, harder, cheaper, more legitimate, more intelligible, or more
reachable because of inherited configurations.

Sequence can matter even when the same components eventually appear. Intro-
ducing a technology before establishing governance institutions can produce a differ-
ent relational configuration from introducing the same technology after such institu-
tions have stabilized. Building infrastructure before a community has meaningful
participation rights can create different dependencies from building it through par-
ticipatory planning. A financial return received before capability formation may be
consumed or captured differently from the same return received after complemen-
tary capacities exist. Historical dependence therefore belongs to the interpretation
of value, not merely to background chronology.

The chapter’s earlier analyses of accumulation, concentration, harm, and re-
epistemization also acquire a trajectory interpretation here. Cumulative advantage
can alter later conversion conditions; historical harm can reduce the capacity to
benefit from later opportunities; re-epistemization can reinterpret earlier events
and thereby change current institutions or compensation. A present value judgment
can thus depend simultaneously on inherited material conditions and on historically
changing understandings of those conditions.
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14.15.5 Propagation

Propagation concerns the extension of value-bearing effects beyond their initial point
of generation or realization. Section 14.5 distinguished transfer, transmission, and
propagation. In a spacetime-oriented analysis, propagation additionally requires at-
tention to where effects can reach, through which relations and infrastructures, at
what speed or delay, across which scales, and with what transformation along the
path.

Propagation is rarely homogeneous. Effects can attenuate because channels are
weak, maintenance fails, translation is costly, institutional access is unequal, or com-
plementary capabilities are absent. They can amplify when network effects, shared
infrastructure, repeated learning, cumulative legitimacy, or recursive investment
create reinforcing conditions. They can also branch, with one generated condition
producing several different effects across positions. Propagation therefore has topol-
ogy and incidence: who is connected, which paths are open, which interfaces trans-
form the effect, andwhich positions remain inaccessiblematter to the resulting value
profile.

Spatial distance is only one component. A geographically nearby group can remain
institutionally, linguistically, legally, technically, or epistemically distant from a value-
generating process. A geographically distant organization can be tightly connected
through standards, digital infrastructure, contractual relations, or shared institutions.
Propagation analysis therefore needs relational distance and mediated accessibility
in addition to location. Chapter 15 will formalize these distinctions more directly.

Propagation also interacts with value plurality. A process can propagate financial
value while relational or ecological costs remain localized. Knowledge can propagate
broadlywhile the capability to act on it remains concentrated. Institutional standards
can propagate across organizations while the authority to revise them remains cen-
tralized. A system-level description of successful propagation can therefore conceal
uneven conversion conditions and asymmetric incidence.

The historical path of propagation matters as well. Early recipients can become in-
termediaries that shape later access. A standard adopted at one stage can determine
which later technologies remain compatible. Information passing through successive
institutional layers can be compressed or reclassified. Effects can cross jurisdictional
boundaries and encounter new legal or normative conditions. Propagation is there-
fore better represented as a sequence of transformations across positioned relations
than as simple diffusion from a center.

14.15.6 Recirculation

Recirculation adds recursion to the trajectory picture. Section 14.7 defined recircula-
tion as re-entry of an earlier value-bearing condition into later maintenance, regen-
eration, coordination, conversion, or generation. In a generative-spacetime perspec-
tive, the important point is that such return rarely closes a perfectly repeating loop.
The process re-enters a world already changed by the preceding cycle.

A financial surplus reinvested in new capacity changes the productive base on
which the next return is generated. Knowledge reused in later research can be re-
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vised, combined, or institutionalized. Trust developed through prior cooperation can
reduce later coordination burdens but can also create dependency or exclusion. Eco-
logical regeneration can restore productive conditions while remaining vulnerable
to future pressures. Institutional learning can alter the rules through which subse-
quent cases are processed. Each return therefore has memory: the next cycle begins
from a historically transformed configuration.

This observation qualifies circular representations. A cycle diagram can be useful
for identifying return pathways, but repeated circulation should not be interpreted
as movement around an unchanged circle unless the evidence supports that simplifi-
cation. Recursive value processes can drift, expand, contract, bifurcate, stabilize, or
transform their own rules. They can also import resources and export burdens across
the chosen system boundary. A cycle that appears self-sustaining at one analytical
scale may depend on external ecological, labor, financial, or epistemic conditions at
another.

Recirculation also creates temporal layering. Some returned conditions act quickly,
while others mature slowly. Financial returns can be reinvested before institutional
learning becomes visible; ecological restoration can lag behind economic extraction;
capability returns can persist after a funding stream ends; reputational effects can
accumulate across repeated episodes. These heterogeneous tempos mean that a sin-
gle cycle length can be misleading. Several overlapping cycles can coexist, interact,
and create phase mismatches among value forms.

A process-oriented account therefore treats recirculation as historically recursive
rather than mechanically circular. This formulation preserves the chapter’s distinc-
tions among value forms and the possibility that recirculation can regenerate one
form while depleting another. It also creates a direct bridge to Chapter 15’s analy-
sis of heterogeneous presents, temporal order, path dependence, delayed generation,
and multiscale spacetime.

14.15.7 Generative Spacetime

The preceding subsections motivate a bounded use of generative spacetime within
value analysis. The term names an analytical problem that emerges when economic
processes must be represented through relations among events, historical order,
reachability, distance, scale, delay, and changing possibilities rather than through
isolated states alone. Chapter 15 will develop this problem as an independent sub-
stantive framework. The present subsection states only the interface required to
close the theory of generative value.

For value analysis, four features are especially important. First, event order can
matter: generation, recognition, conversion, and return need not be interchange-
able when their sequence changes. Second, accessibility can matter: a value-bearing
condition can exist while remaining unreachable to a position because the relevant
relational, institutional, spatial, technical, or temporal pathway is blocked. Third,
distance and scale can matter: propagation and incidence can change as a process
crosses organizations, jurisdictions, communities, technologies, generations, or eco-
logical systems. Fourth, history can transform the space of continuation itself : ear-
lier events can change which later relations, actions, and pathways are admissible or
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practically reachable.
These features suggest why a value-process trajectory can require richer structure

than a time series. A time series orders observations by clock time, which can be suf-
ficient for many empirical problems. Other problems require additional relations:
which event enabled another, which process depended on a prior institution, which
pathways were reachable only through intermediaries, which events were concur-
rent rather than sequential, and which later options were created or foreclosed. A
partially ordered event representation, a network, a multiscale historical model, or
another formalism can sometimes preserve these distinctions more adequately. The
choice of representation remains method-dependent rather than prescribed by GRE.

The spacetime language also permits a stronger account of where value processes
occur. Location can be territorial, organizational, institutional, relational, epistemic,
technological, or represented through several such dimensions at once. The relevant
notion of distance therefore depends on the process under study. Two actors can be
geographically close and institutionally distant, or geographically distant and techni-
cally adjacent. Similarly, two events can be close in clock time while separated by
many institutional or relational transformations.

Generative spacetime further connects value to possibility. Earlier sections devel-
oped option value, generative opportunity, and historical transformation. A present
process can alter not only realized outcomes but also the architecture of later possi-
bilities: it can create new capabilities, interfaces, institutions, relations, constraints,
or degrees of freedom. In this sense, economic history concerns changes in the con-
ditions under which later histories can unfold. Chapter 15 will make this claimmore
precise through trajectories, causal and generative accessibility, partial temporal or-
der, path dependence, and structural transformation.

This interpretation remains under ontological suspension. GRE does not require
the social world to possess a literal metric spacetime, a fixed-dimensional manifold,
or a direct analogue of physical causality. Physical and geometric formalisms can
provide structural insight when their assumptions and translation limits are explicit.
Historical narratives, qualitative process tracing, network models, event structures,
spatial analysis, dynamical systems, and computational simulations can also repre-
sent generative spacetime at different levels of abstraction. The adequacy of a repre-
sentation depends on the research question and evidence.

Proposition 14.38 states the resulting chapter-level scope condition.
Proposition 14.38 (Spatiotemporal adequacy of value-process analysis). Within GRE,
value analysis should preserve temporal order, delay, historical dependence, relational
or spatial reachability, scale, and trajectory structure when those features materially
affect the generation, manifestation, transmission, conversion, recirculation, accumu-
lation, dissipation, harm, evaluation, or return under study. Such preservation can be
qualitative, historical, empirical, formal, or computational and does not require a physi-
cal spacetime ontology. A static or lower-dimensional representation remains adequate
when omitted spatiotemporal distinctions do not materially alter the claim being made.

Proposition 14.38 closes Chapter 14 with the same proportionality principle that
has guided its treatment of value forms, measurement, and formalism. GRE does not
require maximal historical or relational complexity for every valuation problem. It
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requires analytical resolution proportionate to the phenomena that materially shape
the claim. A current price can be sufficient for one question; another may require
reconstruction of generation, conversion, propagation, delay, accumulation, harm,
and long-horizon return across several positions and scales.

The chapter has therefore developed value as plural, relational, generative,
transmissible, convertible, recirculating, cumulative, vulnerable to dissipation and
extraction, historically revisable, and capable of returning through later processes.
The remaining task for Part V is to provide the spatiotemporal grammar through
which these processes can be represented together with allocation, relations, insti-
tutions, and intervention. Chapter 15 undertakes that task by developing events
and processes, trajectories, heterogeneous presents, relational distance, accessibility,
sequence, path dependence, delayed generation, spatial propagation, structural
transformation, multiscale organization, and the spacetime of value and interven-
tion.
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