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Abstract

Governance of an interdependent environmental field requires knowledge that no party
holds. Knowledge of such a field stands distributed among hydrological services, eco-
logical programmes, health authorities, industrial operators, and populations resident in
the systems concerned, and their holdings differ in variable, in resolution, in evidential
standard, and in the kind of claim they issue. The prevailing response is integration un-
derstood as reconciliation: harmonise the categories, resolve the disagreements, and pro-
duce a single account on which decisions may rest. This paper argues that reconciliation
so understood is unavailable and that its pursuit is harmful, and proposes an alternative
conception of what integration can be. The method is conceptual, developed through an
examination of what aggregation procedures preserve and what they discard. Three in-
sights are advanced. Knowledge of a distributed field is not the union of what its parties
hold, since the relations among their holdings, including their disagreements, carry in-
formation that no party’s holding contains. Aggregation over claims that stand in logical
relations to one another cannot in general be conducted claim by claimwithout producing
conclusions no party accepts, which is a known impossibility whose bearing on environ-
mental assessment has not beendrawn. And the claims held byparties in such a field are of
kinds that cannot be averaged, since a probability, a rate ratio, amonetary estimate, a qual-
itative account, and a legal duty are not five measurements of one quantity. From these
the paper develops a conception of integration as temporary, question-relative assembly
that preserves disagreement, uncertainty, and acknowledged ignorance as first-class con-
tent, together with the provenance required to prevent a single source counted twice from
appearing as two confirmations. The paper surveys social epistemology, judgment ag-
gregation, expert elicitation, post-normal science, co-production, epistemic injustice, and
the traditional-knowledge literatures, states what each owns, and identifies the residue.
It reports no empirical study and establishes no formal result.

Keywords: distributed knowledge; environmental assessment; judgment aggregation; dis-
agreement; epistemic infrastructure
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Notices

On the references. All 43 works cited in this paper have been checked against their sources
at claim level: each source was consulted and confirmed to state what the citing sentence
attributes to it. No entry in this paper’s bibliography is unverified.
Status. This is a working draft circulated for discussion. It is a preliminary discussion paper
and is not a finished statement of its author’s position. Sections and statement numbers are
subject to change.

Licence. This work is made available under a Creative Commons Attribution-
NonCommercial 4.0 International Licence (CC BY-NC 4.0).

Statement on the use of language models. Drafting, literature search and argumentative
criticism for this paper were conducted in dialogue with large language models, specifically
Claude (Anthropic) and ChatGPT (OpenAI). The claims, the structure, the selection of ma-
terial and the position taken are the author’s. References have been checked in stages, to two
standards, and the process is incomplete. Part of the corpus has been verified at identity level,
meaning author, title and publication coordinates were confirmed against the publisher of
record. A smaller part has additionally been verified at claim level, meaning the cited source
was consulted and confirmed to state what the citing sentence attributes to it. The remainder
is unverified at either standard. The standard reached is marked on each bibliography entry:
no mark for claim level, ‡ for identity level only, † for not yet verified. Corrections made so far
are recorded in the project’s citation-verification file; where a source proved not to bear the
weight the text placed on it, the text was revised rather than the citation removed.

Companion papers. This paper is Paper 4 of a series on the governance of environmental
change, and treats the assembly of distributed holdings with disagreement preserved as con-
tent. The other papers of the series treat, in order: the object; the field and its three structures;
coordination through change; the event layer; criticality detection; observational capacity;
representational requirements; routing and inquiry; the regime near a threshold; forecasting
from the stream; the knowledge commons; attribution and ownership; responsibility at tran-
sitions; and supervisory duties. Paper 12 is reserved and is not yet drafted. A related paper
by the author, developed independently of this series, treats the temporal correspondence
limitation of evidence-based policy making, being the divergence between the system state
that evidence represents and the system state at the moment of decision. Its results on the
partition of a state space into estimable and unobservable components, on the blindness of a
recency-weighted evidence base to the approach to criticality, and on the allocation of a justi-
ficatory burden where temporal correspondence fails, were reached by a different route and
bear on several papers of this series.

Suggested citation. Huang, W. Heterogeneous Knowledge in Distributed Environmental
Governance: Emergence, Integration, and the Preservation of Disagreement. Working draft.
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Discussion Paper Note

This paper is a preliminary discussion paper intended to share an evolving idea and invite
further dialogue, criticism, revision, and independent development.

The author does not claim exclusive epistemic ownership over the viewpoints, concepts, or
lines of reasoning presented here, nor does the author claim priority as their first origina-
tor. Similar or related ideas may have appeared previously in other intellectual, cultural, or
disciplinary traditions. Any legal rights retained in this work are intended to support attribu-
tion, responsible use, and protection against exploitative or harmful appropriation, and not
to restrict independent inquiry, criticism, revision, or further development.

The arguments in this paper should therefore be understood as provisional and historically
situated rather than definitive. Readers are encouraged to question, revise, extend, reinter-
pret, or independently develop the ideas presented here. Where appropriate, acknowledg-
ment of this paper as one point of encounter in the development of related ideas is appreci-
ated, but such acknowledgment should not be understood as granting the author epistemic
ownership over the ideas themselves.

Responsible Use and Rights Reservation

The author encourages good-faith discussion, criticism, independent development, and re-
sponsible use of the knowledge presented in this work. The author does not claim exclusive
epistemic ownership over the ideas or viewpoints discussed herein, nor claim priority as their
first originator.

However, the author expressly reserves all rights and remedies available under applicable law
with respect to uses of this work or related materials that involve unlawful conduct, harmful
or abusive exploitation, improper commercial appropriation, infringement of applicable in-
tellectual property or other legal rights, or conduct contrary to applicable national, regional,
or international law.

This reservation is intended to preserve the ability to respond to misuse and harmful appro-
priation. It should not be interpreted as restricting legitimate academic inquiry, criticism,
independent reasoning, or the further development of related ideas.
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1 Introduction

A decision bearing on an interdependent environmental field requires knowledge that is dis-
tributed and remains so. A hydrological service holds records of flow; an ecological pro-
gramme holds observations of populations and phenology; a health authority holds presen-
tations and mortality; an operator holds performance data on the systems it runs; a resi-
dent population holds observation accumulated over generations and recorded in no register.
None of these is a partial view of a single account that a sufficiently diligent compiler could
assemble. They employ different variables, describe processes at different resolutions, apply
different standards of evidence, and issue claims of different kinds.

The prevailing response treats this as a reconciliation problem. Categories are har-
monised, ontologies are aligned, disagreements are adjudicated, and the product is a sin-
gle assessed account on which decision may rest. Substantial institutional effort is directed
at this, and the effort is not misdirected in every case: within a domain sharing a represen-
tation, harmonisation is achievable and useful. The paper’s argument concerns integration
across domains that do not share one, and its claim is that reconciliation in that setting is un-
available, that its pursuit consumes the effort available for coordination, and that the account
it produces conceals what a decision-maker most needs to know.

Three considerations support this.
The first is compositional. The knowledge relevant to governing a distributed field is not

the union of what its parties hold. That two independently constituted programmes disagree
about a coupling is information about the field, and it is held by neither of them; that a party’s
account and a resident population’s account diverge at a particular point locates a question
that neither account raises. Relations among holdings are content, and a procedure that re-
solves them discards it.

The second is formal and is the paper’s principal borrowing. Where parties hold views on
claims that stand in logical relations to one another, aggregating their views claim by claim can
yield a set of conclusions that no party holds and that may be inconsistent. This is established
in the literature on judgment aggregation, and it is a general result about procedures and
not a defect of any particular one. Environmental assessment routinely aggregates in exactly
the vulnerable form, since its conclusions are conjunctions of premises on which parties are
separately polled.

The third concerns the kinds of claim involved. A probability of exceedance, a rate ra-
tio, a monetary damage estimate, an ethnographic account, and a statutory duty are not five
measurements of a common quantity, and no weighting combines them. A procedure that
produces a single figure from such inputs has not integrated them; it has selected one kind and
expressed the others in its terms, and the selection is ordinarily made by whichever party’s
representation the procedure was built around.

Claim 1.1. Knowledge adequate to govern a distributed environmental field is not held by any party
and is not the union of what the parties hold. It is constituted by the relations among their holdings,
including their disagreements, their uncertainties, and their acknowledged ignorance. An arrange-
ment that integrates by resolving disagreement destroys part of what it was constituted to produce,

4



Dr
aft

and integration should therefore be understood as temporary, question-relative assembly that preserves
disagreement as content.

Claim 1.1 is not a counsel of paralysis, and §4 treats the objection at length. An assembly
that preserves disagreement still terminates, and it terminates in one of twoways: in an action
taken on grounds that are stated, or in the finding that the uncertainty is too great to warrant
the action contemplated. The second is a legitimate outcome and is ordinarily unavailable to
an arrangement committed to producing a single account, since such an arrangement has no
form in which to express it.

The paper proceeds as follows. §2 sets out what parties hold, why the holdings do not
combine, and what assembly consists in. §3 surveys the literatures that own adjacent claims,
which are numerous, and states the residue. §4 treats the objections, of which the decision
objection is the most serious. §5 lists the open questions and §6 the declinations.

2 Holdings, Their Incombinability, and Assembly

2.1 Positions Carried from the Companion Papers

Three results from the earlier papers of this series are used here, and each is restated so that
the present paper stands alone.

The first is the object of governance. The opening paper of the series argues that in a field
whose dynamics exceed every party’s representation, and in which every governing party
is itself a member, governance cannot take outcomes or target states as its object, since the
first presupposes a causal model no party holds and the second a shared state space hetero-
geneous parties do not have. The object that remains governable is the set of relational con-
ditions under which trajectories are generated, comprising couplings, buffers, permissions,
the distribution of access and information, and institutional rules. The bearing on the present
paper is direct: the distribution of information is itself among the governed conditions, so the
arrangement by which parties come to know a field is not preliminary to its governance but
part of it.

The second is the distinction among three structures. The second paper distinguishes the
physical structure of dependence in a field, which obtains independently of anyone’s knowl-
edge; the epistemic structure, recording which parties hold what knowledge of which depen-
dencies, at what resolution and in which representational language; and the communicative
structure, recording which parties in fact report what to which others. Their divergences are
argued there to be governance-relevant quantities, and a dependence that obtains while no
party holds knowledge of it is distinguished from one that is known and unreported. The
epistemic structure is the object of the present paper. The second paper establishes that it diverges
from the other two and treats it as a term in a comparison; here it is examined in itself.

The third is a negative result and its consequence. The second paper argues that assembling
the observations of many parties into a single estimate of a common state presupposes a priv-
ileged representation of the system, which physics supplies to meteorology through its con-
servation laws and which coupled ecological, infrastructural, and social fields do not possess.
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Integration of that kind is therefore unavailable across such a field’s domains. The third paper
supplies one positive counterpart, coordination through reported change, on the ground that
agreement about the direction and unusualness of a change is far cheaper in representational
commitment than agreement about the identity or value of the quantity that changed. The
present paper supplies the other. If the parties’ holdings cannot be reduced to a common rep-
resentation, the question is what an arrangement should do with them unreduced, and that
is the question taken up here.

2.2 Composition of a Party’s Holding

A party’s epistemic holding is more than a set of propositions, and the elements beyond the
propositions are what determine whether it can be combined with another’s.

Definition 2.1. The holding of a party i is the tuple

Ki =
(
Ci, Mi, Ei, Ui, Si, Pi

)
,

comprising the claims it advances, the method by which each was produced, the evidence on which
each rests, the uncertainty attaching to each, the scope over which each is asserted, and the provenance
recording where the underlying observation originated and through which hands it has passed. Two
holdings are combinable with respect to a claim where their claims concern a common object, their
methods are commensurable, and their uncertainties are expressed on a common footing. Combinability
is a relation between holdings and not a property of either.

Four remarks on Definition 2.1 bear on what follows.
Scope is doing more work than it appears to. A claim asserted for a catchment under

conditions observed in a particular decade is not the same claim as one asserted generally, and
two parties may agree on the words while asserting them over different scopes. Assessment
procedures that record conclusions and discard scopes produce agreement that dissolves on
application.

Uncertainty is heterogeneous in kind. A confidence interval, a stated range of expert
judgement, a qualitative expression of confidence, and an acknowledgement that a mecha-
nism is not understood are four different objects, and only the first two are candidates for
arithmetic. The last is the most consequential in an interdependent field and the least repre-
sentable in the formats assessment procedures ordinarily employ.

Provenance is required for a reason beyond attribution. Where two parties report a find-
ing that rests on the same underlying observation, their agreement is not two confirmations.
Without lineage, an arrangement that weights claims by the number of parties advancing
them systematically overweights well-circulated findings, and the effect is stronger where
circulation is easy, which is the current condition.

Acknowledged ignorance belongs in the holding. A party’s statement that it holds no
account of a coupling is information, and it is information of a kind that assessment formats
seldom carry, since a procedure organised around claims has no field for the absence of one.
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yes yes yesParty A

yes no noParty B

no yes noParty C

yes yesmajority, premise by premise

yesconclusion inferred from them

nomajority on the conclusion itself

premise p:
coupling exists

premise q:
coupling is weakening

conclusion p q:
intervention warranted

the two aggregation routes return opposite conclusions from the same profile

Figure 1: Aggregation over a conjunctive conclusion. Each party reasons consistently: the conclusion
is asserted where both premises are asserted. Each premise is asserted by a majority. The conclusion
is asserted by one party of three. A procedure polling premises returns the conclusion; a procedure
polling the conclusion rejects it. The example is the discursive dilemma of the judgment-aggregation
literature, presented here in the form environmental assessment routinely takes.

2.3 Obstacles to Combination

Three obstacles are distinguished, and they are of different orders.
Ontological. Parties describe the field in categories constituted by their own practices, and

the categories are not always reconcilable. Soilmoisture in an agronomic sense and in a hydro-
logical sense are related and not identical, and the relation between them is not a conversion
factor. Where the categories can be aligned, alignment is work and its product should carry
an explicit statement of what the alignment assumed.

Evidential. Parties apply different standards for what counts as established. A discipline
requiring controlled comparison and a discipline requiring sustained observation of a system
that cannot be replicated will reach different verdicts on the same body of material, and nei-
ther is failing by its own lights. An arrangement that adopts one standard for combination
has adjudicated a methodological dispute by procedural means.

Logical. Where claims stand in inferential relations, aggregation claim by claim is not in
general coherent, and this obstacle is the sharpest because it is formal.

Figure 1 gives the structure, and the conditions under which the difficulty is general
should be stated, since the paper’s use of the result depends on them.

Let a set of parties each hold a judgement, accepting or rejecting, on every proposition in
an agenda that is closed under negation and contains propositions standing in logical rela-
tions. Each party’s judgement set is required to be consistent and complete over the agenda.
An aggregation rule maps profiles of individual judgement sets to a collective judgement set.
The impossibility result establishes that no rule satisfying the following three conditions de-
livers a consistent and complete collective set for every admissible profile, where the agenda
is minimally connected in the sense the literature makes precise [26, 9, 27]:

• Universal domain: the rule accepts every profile of consistent and complete individual
judgement sets.
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• Anonymity: the rule treats the parties symmetrically, so that permuting the profile leaves
the collective set unchanged.

• Systematicity: the collective judgement on each proposition depends only on the par-
ties’ judgements on that proposition, and depends on them in the same way for every
proposition.

Three features of this statement bear on the use made of it here. The result concerns pro-
cedures and not the competence of parties; the parties in Figure 1 each reason without er-
ror. The escape routes are known and each abandons one condition: restricting the domain,
abandoning anonymity by weighting parties, or abandoning systematicity by treating some
propositions as premises and deriving the rest. And the third escape is the one assessment
procedures ordinarily take without declaring it, since polling on components and compos-
ing is precisely the abandonment of systematicity in favour of a premise-based rule. Three
parties are asked whether a coupling exists, whether it is weakening, and whether interven-
tion is therefore warranted. Each party’s answers are individually consistent. Both premises
command majorities and the conclusion does not. A procedure that aggregates premise by
premise and infers reaches a conclusion that two of three parties reject; a procedure that ag-
gregates the conclusion directly reaches the opposite result. The disagreement between the
two procedures is not resolvable by better data or more careful deliberation, and the choice
between them determines the outcome.

Claim 2.2. Environmental assessment aggregates in the form the impossibility results address. Its
conclusions are ordinarily conjunctions, that a hazard exists, that exposure is material, and that a
measure is effective, and its procedures ordinarily poll parties on components and compose the results.
Where the parties are heterogeneous, the composed conclusion may be one that no party advances, and
the aggregation procedure is therefore doing substantive work that is not visible in its output.

Claim 2.2 does not assert that assessment is worthless, and §4 states the qualification. It
asserts that the aggregation step carries a commitment, and that an arrangement shouldmake
the commitment visible in place of presenting its output as the parties’ collective view.

2.4 Incommensurable Kinds of Claim

A further obstacle is distinct from the three above and is easily mistaken for a difficulty of
measurement. The claims a governance question draws on are of different logical kinds. A
probability of exceedance is a statement about a distribution. A rate ratio is a statement about
a comparison between populations. A damage estimate is a statement about a valuation, itself
resting on contested premises. An ethnographic account is a statement about meaning and
practice. A statutory duty is not a description at all but a norm, and its force does not vary
with the evidence for it.

No weighting combines these, and the appearance that one does is produced by express-
ing them all in the terms of one. Monetisation is the usual device and its effect is to convert
the second and third into the terms of the fourth kind of object while leaving the fifth unrep-
resented, since a duty priced is a duty denied.
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Figure 2: Question-relative assembly. The epistemic structure of a field relates many parties; a given
question activates a subset of them and of the relations among them. The assembled structure is used
and dissolved, and a different question activates a different subset. No party holds the whole, and no
standing body maintains it.

The consequence for integration is that the assembled productmust be able to carry claims
of several kinds side by side, related to one another by stated relations of relevance and sup-
port, and not reduced to a commonmeasure. The relations carry the integration; the reduction
would destroy it.

2.5 Assembly, the Alternative to Reconciliation

The alternative to reconciliation is assembly, and the term is used in a definite sense.

Definition 2.3. An assembly for a question q is a temporary structureA(q) drawing on the holdings
of the parties whose knowledge bears on q, and comprising: the claims advanced, marked with their kind,
scope, method, and provenance; the relations among them, of support, of tension, and of contradiction;
the points at which the parties disagree, with the ground of disagreement stated where it is known; the
uncertainties, in the forms in which they are held; and the acknowledged gaps, being the couplings and
quantities for which no party advances a claim. An assembly is constructed for a question, is used in
addressing it, and is dissolved; it is not a repository and is not maintained.

Three properties of Definition 2.3 are load-bearing.
Assembly is question-relative. The parties whose knowledge bears on whether a reservoir

operating rule should change are not those whose knowledge bears on whether a species is
declining, and an arrangement that maintains one standing integrated account must either
include everything, which is unattainable, or fix a scope in advance, which prejudges which
questions can be asked.

Assembly is temporary. A standing integrated account acquires authority with age and
becomes the object that subsequent work is required to reconcile with, which converts an
assessment into an institution. A dissolved assembly leaves the holdings as it found them, and
the next question is addressed from the parties’ current holdings and not from the residue of
the last question.
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Assembly terminates in one of two ways, and the second is what distinguishes it. It termi-
nates in action taken on grounds that are stated, including the disagreements the grounds did
not resolve, or in the finding that the assembled material does not warrant the action contem-
plated. The second outcome is a finding and not a failure, and an arrangement that cannot
express it will convert every assembly into a warrant.

2.6 Formal Apparatus for an Assembly

Definition 2.3 states what an assembly contains and leaves its structure unspecified, which is
a defect if the assembly is to support operations. Two established formalisms supply what is
needed, and the paper adopts them without constructing anything of its own.

The relational structure. An assembly’s claims and the relations among them form an argu-
mentation framework in the sense of Dung [11]: a set of arguments together with a binary
attack relation. The semantics of such frameworks determine which sets of arguments are
collectively admissible, and several notions of admissibility are defined, of which the relevant
feature here is that a framework with mutually attacking arguments ordinarily admits several
maximal admissible sets and not one. Applied to an assembly, the several extensions are the
several defensible positions the material supports, and the existence of more than one is the
formal counterpart of preserved disagreement. Where extensions are supported by claims of
different kinds, the structure additionally records what each position rests on.

The quantitative structure. Where parties advance probabilistic claims that do not agree, the
pooled point estimate of §3 is one option and the set of the parties’ distributions is another.
The theory of imprecise probability [41] treats a convex set of distributions, a credal set, as the
primitive object, from which lower and upper expectations follow; the theory of belief func-
tions [36] distinguishes the support committed to a proposition from that committed to its
negation, leaving a remainder that represents commitment to neither. Both formalisms carry
a distinction the pooled estimate cannot: between a quantity known to be uncertain within
stated bounds and a quantity for which the parties’ commitments leave a range unassigned.
This is the distinction §2 requires between uncertainty and acknowledged ignorance.

Claim 2.4. An assembly admits a formal representation in which the claims and their relations of sup-
port and attack constitute an argumentation framework, and the quantitative claims constitute a credal
set or a belief function in place of a point estimate. Under this representation, preserved disagreement
is not an absence of structure: multiple admissible extensions are a determinate output, the width of
the credal set is a determinate quantity, and the mass committed to neither a proposition nor its nega-
tion measures acknowledged ignorance. An assembly therefore supports operations, and the operations
return sets where a consensus procedure returns points.

Claim 2.4 is a claim about the availability of a representation and not a formal result, and
three limits on it are recorded. Argumentation semantics are defined over attack relations
that must be supplied, and the identification of attacks among claims stated in different rep-
resentations is exactly the difficulty §2 describes; the formalism organises the difficulty and
does not dissolve it. Credal sets and belief functions require that the quantitative claims con-
cern a common proposition, so they apply within the combinable subset of an assembly and
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Reconciliation to a consensus Question-relative assembly
Output A single account, with an uncer-

tainty
A structure of claims, relations,
and gaps

Kinds of claim admitted Those expressible in the adopted
representation

Several, carried with their kinds

Treatment of disagree-
ment

Resolved, or recorded as a resid-
ual

Retainedwith its ground, as con-
tent

Treatment of ignorance Ordinarily unexpressed An unassigned commitment, re-
ported

Where the choice is made Inside the aggregation rule By the accountable party, visibly
Standing over time Accrues authority; later work

reconciles to it
Dissolved after use

Characteristic failure A conclusion no party advances,
undiscoverable from the output

Exploitation by a partymanufac-
turing doubt

Table 1: Two conceptions of integration compared. The final row states each conception’s characteristic
failure, and §4 argues that the second fails visibly where the first fails invisibly.

not across it. And no operation on the combined structure, argumentative and quantitative
together, is supplied by either literature, which §5 records as an open question.

2.7 The Standing of the Union Claim

Claim 1.1 asserts that collective knowledge is not the union of the parties’ holdings, and the
assertion should be made precise, since a union of sets of claims is a well-defined object and
the claim is not that it fails to exist.

LetK1, . . . ,Kn be the holdings and let
∪

iKi be the set of claims any party advances. Three
kinds of content are governance-relevant and absent from that set.

Relational content. That Ki and Kj disagree at a stated point is a fact about the pair, and
it is a member of neither. Where the disagreement is grounded, the ground is likewise a fact
about the pair. The union of the holdings contains the claims and not the relations among
them, and §2 argues the relations are what a decision-maker requires.

Comparative content. That a claim advanced by one party is supported by an independently
constituted party is different from its being repeated by a party drawing on the same obser-
vation, and neither fact is a member of the union, since both concern provenance relations
across holdings.

Negative content. That no party advances a claim on a coupling is a fact about the set of
holdings taken together, and a union contains no record of what its members omit.

The precise statement is therefore that governance-relevant knowledge is a structure over
the holdings and not a set of claims drawn from them, and that the union operation discards
the structure. This is weaker than the rhetorical form of Claim 1.1 and is what the paper
argues.

2.8 Worked Case: A Reservoir Rule under Contested Evidence

The following traces an assembly through a case, and is offered to show what the structure of
§2 contains and what it returns.
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A reservoir authority proposes to alter its operating rule, retaining more water through
the early season against a drier summer. Five parties hold relevant knowledge. The authority
holds operational records and a calibrated hydrological model. A downstream ecological
programme holds twenty years of observation on a fish population whose spawning depends
on a spring flow pulse. An agricultural body holds abstraction records and yield data. A
health authority holds evidence on the exposure of a settlement to summer heat, which the
reservoir’s cooling function affects. A resident community holds observation of the river’s
behaviour across a longer period than any register covers.

The claims are of several kinds. The authority advances a probability of shortfall under
each rule. The ecological programme advances a claim about a causal dependence, with a
confidence expressed qualitatively. The agricultural body advances a valuation. The health
authority advances a rate ratio conditional on exposure. The resident community advances
an account of the river’s past behaviour that is detailed, not quantified in the terms the others
use, and covering years for which no gauged record exists.

The assembly records these with their kinds, scopes, methods, and provenance, and then
records the relations among them. Three findings result.

The first is a located disagreement. The authority’s model and the resident account differ
about the frequency of a low-flow condition, and the ground of the difference is identifiable:
the model is calibrated on the gauged record, which begins after the period the resident ac-
count describes. This is not a disagreement about facts within a shared frame but a disagree-
ment about the period over which the frame is valid, and locating it tells the decision-maker
what the model’s confidence interval does not cover.

The second is an unassigned commitment. No party advances any claim about the inter-
action between the retained volume and the settlement’s summer heat exposure, though two
parties hold claims about each side of it separately. The gap is a determinate output, and it is
the kind of output no consensus figure carries.

The third is a conjunctive vulnerability of the sort Claim 2.2 describes. The proposition
that the new rule is warranted decomposes into a claim about shortfall risk, a claim about
ecological cost, and a claim about their relative weight. Polling the parties on the components
and composing returns awarrant; asking each partywhether the rule is warranted, on its own
view of all three, returns a majority against. The assembly records both, and the discrepancy
is itself reported.

The assembly returns a structure with several admissible positions, a bounded range in
place of a point estimate of shortfall risk, one located disagreement with its ground, one iden-
tified gap, and a note that the two aggregation routes diverge. It returns no recommendation.
The decision remains with the authority, and Claim 4.1 states what has changed: the author-
ity now chooses visibly among positions the material supports, in place of receiving a figure
in which the choice has already been made.
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2.9 The Informational Content of Disagreement

The proposal that disagreement be preserved requires a positive account ofwhat preservation
yields, since otherwise it is only a refusal.

Disagreement locates. Two parties agreeing about a system’s behaviour and disagreeing
about a particular coupling have identified the coupling as the place where the field is not
understood, and the identification is available to neither alone.

Disagreement discriminates among kinds of doubt. A disagreement grounded in different
data is answerable by observation; one grounded in different methods is answerable, if at all,
bymethodological argument; one grounded in different values is not an epistemic matter and
should not be presented as one. An arrangement that records the ground of a disagreement
supplies a decision-maker with information about what further work would resolve it, and a
resolved account supplies none.

Disagreement bounds. A range of claims advanced by independently constituted parties is
evidence about howwide the plausible range is, and the width is a quantity a decision-maker
needs. A procedure that reports a consensus figure with an uncertainty derived from within
one method understates it, and understates it systematically, since the neglected variance lies
between methods and not within them.

Persistent disagreement is itself a finding. Where parties with adequate evidence continue
to disagree after their grounds have been examined, the arrangement has established that the
question is not settled by the available evidence, and that is a determinate result which a
forced consensus conceals.

3 Prior Treatments of Distributed and Aggregated Knowledge

Nine literatures bear on the position. The concessions are extensive, and the residue is corre-
spondingly narrow.

3.1 Aggregation of Judgment and Its Impossibility

The formal result on which §2 rests belongs to the judgment-aggregation literature. List and
Pettit [26] established that no aggregation procedure satisfying a small set of natural con-
ditions, universal domain, anonymity, and systematicity, delivers consistent collective judg-
ments over a logically connected agenda, and subsequent work has mapped the conditions
under which escape is possible [27, 9]. The phenomenon was identified in the legal context
as the doctrinal paradox, where a court reaching a verdict by aggregating over premises may
reach the opposite of the verdict its members reach individually [24]. The relation to Arrow’s
theorem on preference aggregation [2] is now well understood, and both belong to a family
of impossibility results about the aggregation of structured attitudes.

The concession is complete: the result is theirs, its conditions are theirs, and this paper con-
tributes nothing to it. The paper adds an application. The literature has been developed with
courts, committees, and expert panels as its illustrations, and its bearing on environmental
assessment, whose conclusions are conjunctive and whose procedures poll on components,
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has not to the author’s knowledge been drawn out. Where such a drawing-out exists in a
literature not surveyed here, priority belongs to it.

3.2 Pooling of Opinions and Probabilities

A parallel literature addresses the combination of probability distributions held by several
parties. Linear and logarithmic pooling rules and their axiomatic characterisations are es-
tablished [15, 37], and Bayesian approaches treat other parties’ judgements as evidence to
be conditioned on [31]. Structured expert judgement supplies operational procedures for
weighting experts by measured performance on calibration questions [8].

These methods are effective under a condition they require: the parties’ judgements must
concern a common quantity, expressed on a common scale. Where the condition holds, the
present paper’s argument does not apply and pooling should be used. §2 concerns the case
where it does not hold, and the concession is therefore about scope: pooling owns the com-
binable case, and the paper addresses the remainder.

Two findings from this literature transfer to the remainder and are used. Dependence
among sources degrades pooled estimates in ways that the pooled uncertainty does not dis-
play, which is the formal counterpart of the provenance requirement in Definition 2.1. And
performance-based weighting requires calibration questions with known answers, which are
ordinarily available for short-horizon quantities and unavailable for exactly the long-horizon
structural claims that environmental governance turns on.

3.3 Social Epistemology and the Epistemic Value of Diversity

Social epistemology treats knowledge as produced by communities and examines the arrange-
ments that make communities reliable [16, 28]. Longino’s account makes the availability of
criticism from differently situated inquirers a condition of objectivity, which is an argument
for preserving disagreement in place of resolving it and is a direct ancestor of the position
here. Formal work on the epistemic properties of groups establishes that diversity of prob-
lem representations can outperform individual ability under stated conditions [19], and the
Condorcet tradition establishes conditions under which majorities track truth, together with
the dependence of that result on the independence of the judgements [17].

These literatures own the claim that a plurality of situated inquirers is epistemically valu-
able and not merely politically desirable, and the concession is unreserved. The residue is
narrow: they establish that diversity is valuable and address the design of communities of
inquiry, and the present paper asks what a governing arrangement should do with a body of
unreconciled holdings at the point of decision, which is a question about procedure and not
about the epistemic virtues of communities.

3.4 Post-Normal Science and Extended Peer Review

Funtowicz and Ravetz [14] characterised a class of problems in which facts are uncertain,
values are in dispute, stakes are high, and decisions are urgent, and argued that quality as-
surance in such problems requires an extended peer community including parties outside the
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credentialed disciplines. The associated work on uncertainty in policy-relevant science dis-
tinguishes technical uncertainty from methodological and epistemological uncertainty and
from ignorance proper [43, 39], and the last of these is the category that Definition 2.1 carries
as acknowledged ignorance.

The concession is substantial: this tradition owns the analysis of uncertainty’s kinds and
the argument for extended participation in quality assurance. Two differences from the
present position should be recorded. Post-normal science addresses the quality of a scien-
tific product entering a policy process, and the present paper addresses the structure of an
assembly used in reaching a decision, which is a later moment. And the extended peer com-
munity is a body constituted for review, where an assembly under Definition 2.3 is constituted
for a question and dissolved after it.

3.5 Co-Production and the Politics of Assessment

Jasanoff’s account of co-production [21] holds that the natural and social orders are produced
together, so that a scientific assessment and the political order it serves shape one another. The
associated work on regulatory science and on civic epistemologies [22] establishes that what
counts as adequate evidence differs across polities inways that are not reducible to differences
in scientific capacity. Studies of the assessment process in climate science [12, 3] document the
procedures through which a heterogeneous literature is rendered into consensus statements,
including the treatment of dissent.

This literature owns the finding that assessment procedures are consequential and con-
tested, and that the production of a single account is a political act as much as an epistemic
one. The present paper takes that finding as a premise and asks what follows for the design of
an alternative, which the literature does not undertake, its interest being analytic and critical.

One specific finding is used. The documented practice of consensus assessment includes
the systematic narrowing of reported uncertainty as material passes upward through sum-
marisation, which is the effect Claim 2.2 predicts and which §2 attributes to the aggregation
step.

3.6 Epistemic Injustice and the Standing of Testimony

Fricker [13] distinguished testimonial injustice, in which a speaker is accorded less credibility
on account of identity-based prejudice, from hermeneutical injustice, in which a party lacks
the interpretive resources to render its experience intelligible. Dotson [10] extended the anal-
ysis to forms of silencing that operate through the audience’s unwillingness or inability to
receive. The bearing on the present setting is direct, since the parties in an environmental
field include populations whose accounts are systematically discounted.

The concession is complete and the paper takes the analysis as it stands. One qualifica-
tion is recorded because it affects what remedy is available. Where a party’s account is dis-
counted because it is not expressed in the form an assessment procedure receives, the deficit
is procedural and the remedy is a procedure that receives other forms, which Definition 2.3
is designed to provide. Where a party’s account is discounted because it rests on a shorter or
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thinner record, the deficit tracks a real difference in evidential support, and correcting preju-
dice leaves it in place; the remedy for that case lies in the distribution of observational capacity
and not in the reception of testimony.

3.7 Traditional and Local Ecological Knowledge

A substantial literature establishes that populations resident in ecological systems hold
knowledge of them that is detailed, dynamic, and not reducible to the categories of scien-
tific ecology [6, 1]. Work on the integration of such knowledge with scientific assessment
documents both its value and the characteristic failure of integration attempts, in which local
knowledge is admitted as data to be validated by scientific method and thereby stripped of
the framework that made it intelligible [33].

This literature owns the substantive claim and, importantly for the present paper, owns
the diagnosis of the failure mode. Nadasdy’s analysis of integration as a process that distils
local knowledge into forms compatible with the receiving institution is precisely the failure
that Definition 2.3 attempts to avoid by preserving claims in the kind and scope in which they
are held. The paper’s contribution here, if any, is to state a general structure of which that
failure is an instance, and the priority of the diagnosis is conceded.

3.8 Distributed Cognition and Multi-Agent Architectures

Hutchins [20] established that cognitive processesmay be properly attributed to systems com-
prising several people and their instruments, and that the analysis of such systems requires
attention to the propagation of representational states acrossmedia. The engineering counter-
part, in blackboard architectures and multi-agent systems, addresses the coordination of spe-
cialist components that hold partial and heterogeneous representations of a problem [34, 42],
and the literature on federated and distributed inference addresses the combination of locally
held models without centralising data [30].

The concession is that the general possibility of a cognitive process distributed across het-
erogeneous components is established. The differences bearing on the present setting are
that the components in these treatments are designed to interoperate, whereas the parties
in a governance field were constituted independently and for other purposes; and that a de-
signer stands outside the multi-agent system and specifies its protocol, whereas a governance
arrangement is constituted by the parties it coordinates.

3.9 Formal Treatments of Inconsistent and Imprecise Bodies of Claim

Two formalisms adopted in §2 have literatures of their own, and the concessions are unre-
served.

Dung’s theory of abstract argumentation [11] takes a set of arguments and an attack re-
lation as primitive and defines several notions of collective acceptability, establishing that a
frameworkmay admit multiple extensions. Subsequent work has developed structured argu-
mentation, in which arguments are constructed from a knowledge base and attacks derived
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from its inconsistencies [35, 7], and the field has been applied to deliberation and to deci-
sion support. The relevance to the present paper is that this literature supplies the operations
that Definition 2.3 requires and does so for exactly the case of a body of claims that is not
consistent.

Imprecise probability [41] and the theory of belief functions [36] supply representations
of partial commitment. Robust Bayesian analysis and the associated sensitivity literature ad-
dress the practical treatment of sets of priors [5]. The distinction these formalisms carry be-
tween uncertainty and unassigned commitment is the one the present paper requires for ac-
knowledged ignorance, and its priority is theirs.

The paper contributes nothing to either formalism and adopts both. The proposal here is
their conjoint use in a governance setting, with argumentation carrying the relations among
heterogeneous claims and imprecise representations carrying the quantitative ones, and §5
records that the combination is not supplied by either literature.

3.10 Ensembles and Model Plurality in Environmental Science

Climate and environmental science have confronted the problem of many models directly.
Multi-model ensembles are assembled from models developed independently, and the re-
sulting spread is used as an indication of uncertainty [38, 23]. The literature is candid about
the difficulties, and three of them bear on the present paper.

The first is that such collections are ensembles of opportunity, comprising the models
that exist and not a sample from a defined population, so the spread has no straightforward
statistical interpretation. The second is that models are not independent: they share com-
ponents, parameterisations, and intellectual ancestry, so agreement among them overstates
confirmation, which is the provenance problem of Definition 2.1 appearing in the modelling
domain. The third is the standing dispute between model democracy, in which each model
counts equally, and performance weighting, in which models are weighted by skill against
observation, with the objection that skill on observable quantities may not indicate skill on
the projected ones.

This literature owns the analysis of model plurality and its pathologies, and priority is
conceded. The bearing on the paper is twofold. It supplies independent evidence for the de-
pendence problem the provenance requirement addresses. And its unresolved dispute about
weighting is the same question that arises for parties in an assembly, arrived at in a domain
where the entities are models and the performance record is comparatively rich; the difficulty
is harder in the present setting, where the entities are institutions and no calibration record
exists.

3.11 Calibrated Language and the Reporting of Agreement

Assessment practice has developed apparatus for reporting confidence that is closer to the
present proposal than any other institutional instance. The guidance developed for the Inter-
governmental Panel on Climate Change specifies a calibrated vocabulary in which a finding’s
confidence is expressed qualitatively as a function of two dimensions, the evidence, char-
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acterised by its type, amount, quality and consistency, and the degree of agreement, while
likelihood is expressed separately on a quantified probabilistic scale [29, 32]. The guidance
is explicit that agreement is not equivalent to consistency, which is a distinction of the kind
§2 argues an assembly must carry: consistency is a property of the evidence, and agreement
is a property of those assessing it, so evidence may be consistent and its assessors divided, or
inconsistent and its assessors united in reading it the same way.

The two-dimensional treatment is the important element. A finding supported by am-
ple evidence with low agreement is distinguished from one supported by limited evidence
with high agreement, and the two are not collapsed into a single confidence figure. This is
disagreement carried into the output as content, and priority for the device belongs to that
practice.

Two differences from the present proposal are recorded. The apparatus reports agreement
as a summary attribute of a finding and does not carry the parties, their grounds, or the loca-
tions of their disagreement, so a reader learns that agreement is low and not who disagrees
or why; and its own distinction between agreement and consistency, having been drawn, is
not carried into the output, since a single confidence term is reported and the reader cannot
recover which of the two dimensions produced it. And the apparatus operates on lines of
evidence within a broadly shared scientific representation, and the parties of §2 include hold-
ers of claims of other kinds entirely. The proposal here may be read as an extension of the
calibrated-language device to a setting with heterogeneous claim kinds andwith the grounds
of disagreement retained.

3.12 Decision under Deep Uncertainty

A body of work addresses decision where probabilities cannot be agreed, and it is the clos-
est existing answer to the decision objection of §4. Robust decision making [25] searches
for strategies that perform acceptably across a wide range of plausible futures in place of
optimising against a single distribution, and the associated field of decision making under
deep uncertainty develops adaptive pathways and related methods [40, 18]. Scenario analy-
sis supplies plural futures where a forecast is unavailable, and info-gap theory [4] treats the
robustness of a decision to error in its own model as the object of analysis.

The concession is substantial and the relation is complementary. That literature takes a
plurality of futures as given and asks what decision procedure is appropriate; the present
paper asks how a plurality of accounts held by institutionally distinct parties should be con-
stituted and carried, which is prior to the decision procedure and is not treated there. The
two fit: an assembly preserving disagreement is a natural input to a robustness analysis, and
a robustness criterion is a natural answer to the objection that an assembly returns no single
figure. §5 records the connection as a question, since the fit has not been worked out.

3.13 Residue of the Survey

Claim 3.1. Consider parties independently constituted, holding claims of several logical kinds over
incompatible categories, standing in no hierarchical relation, addressing a question whose conclusion
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is a conjunction of components on which they may be separately polled, in a setting where no cali-
bration questions with known answers are available and no designer stands outside. The claim that
integration for such parties should take the form of temporary, question-relative assembly preserving
disagreement, uncertainty, kind, scope, and provenance as first-class content, and terminating either in
action on stated grounds or in the finding that the material does not warrant the action, is not made by
the treatments surveyed. Judgment aggregation supplies the impossibility and addresses procedures for
reaching collective judgments; pooling supplies methods for the combinable case; social epistemology
establishes the value of diversity and addresses communities of inquiry; post-normal science supplies
the taxonomy of uncertainty and addresses quality assurance; co-production supplies the critique and
declines the constructive task; epistemic injustice supplies the analysis of discounted testimony; the
traditional-knowledge literature supplies the diagnosis of integration’s characteristic failure in one do-
main; and distributed cognition supplies the possibility under conditions of designed interoperability
that the present setting lacks.

4 Objections and the Limits of the Position

4.1 The Objection from Decision

The most serious objection is that decisions must be made, that a decision requires a deter-
minate input, and that an arrangement returning a structured disagreement has evaded the
task it was constituted for. A minister requires an answer; an assembly that reports three
incompatible accounts and their grounds has supplied none.

The objection has force and is answered in three parts.
The first part concedes the premise and denies the inference. A decision requires a de-

termination and does not require a determinate epistemic input, and the two are ordinarily
conflated. A decision-maker choosing under acknowledged disagreement is choosing, and
choosing in a way that can be stated and reviewed. The objection demands that the epistemic
apparatus absorb the burden of choice by returning a single account, and the effect is that the
choice is made inside the assessment procedure, by the aggregation rule, where it is neither
visible nor attributable.

The second part concerns what the single account costs. Claim 2.2 establishes that com-
posing a conjunctive conclusion from separately polled components can return a conclusion
the parties reject. A decision-maker receiving such a conclusion is not receiving the parties’
view and has no means of discovering this from the output. The consensus is more determi-
nate and less informative, and the determinacy is manufactured by the procedure.

The third part states what an assembly delivers that is decision-relevant. It delivers the
range of accounts held by parties competent to hold them, which bounds the plausible out-
comes more honestly than a within-method uncertainty; the location of the disagreements,
which identifies where the field is not understood; the ground of each disagreement, which
indicates what further work would resolve it and whether the disagreement is epistemic at
all; and the acknowledged gaps, which a consensus format cannot express. A decision-maker
holding these is better placed than one holding a figure, and is worse placed only in the re-
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spect that the choice is visibly theirs.

Claim 4.1. An assembly preserving disagreement does not withhold a decision and relocates it. The
choice among incompatible accounts is made by the party accountable for the decision, on grounds
that can be stated and reviewed, in place of being made by an aggregation rule inside the assessment
procedure, where it is neither visible nor attributable. This is the position’s principal institutional
consequence and its principal cost, since it removes from decision-makers a resource they value, which
is the appearance that the choice was determined by the evidence.

4.2 The Objection fromManipulation

Anarrangement that preserves disagreement is exploitable by apartywith an interest in delay.
Manufacturing a disagreement is cheaper than resolving one, and the history of contested
regulation supplies abundant instances of interests sustaining apparent scientific dispute to
defer action.

The paper does not have a full answer and states what it has. Definition 2.3 requires that a
disagreement carry the ground on which it rests, and a manufactured disagreement is char-
acteristically weak in exactly that respect, since its ground is either absent or reduces on ex-
amination to a claim about what has not been proven. An arrangement recording grounds
therefore distinguishes disagreements that locate a real question from those that do not, in a
way that a bare tally of dissent does not. This is a partial answer, because assessing a ground
requires competence that the assessing party may lack, and because a well-resourced interest
can supply grounds of apparent quality.

Two further observations bear. The manipulation risk is not avoided by consensus for-
mats, which are exploitable at the point where the consensus is drafted and where a single
sustained objection can weaken a statement without appearing in the output. And the risk
is asymmetric between the two failure modes: an arrangement that suppresses genuine dis-
agreement fails invisibly, and one that admits manufactured disagreement fails visibly and
is therefore correctable. The paper takes the second to be preferable and acknowledges that
this is a judgement.

4.3 The Objection from Cost

Assembly is expensive. Recording kind, scope, method, uncertainty, provenance, and the
grounds of disagreement, for each question, requires effort that a consensus figure does not,
and the effort is required of parties that have other duties.

The paper concedes the cost and observes that the comparison is ordinarily made against
an idealisation. The alternative is not a cheap consensus but a consensus purchased through
prolonged negotiation over categories and wording, and the cost of that negotiation is borne
before any question is addressed. Whether assembly is cheaper in aggregate is an empirical
question the paper does not resolve, and the honest statement is that it redistributes cost from
the harmonisation of categories to the documentation of particular questions.
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4.4 Limits Internal to the Proposal

Four limits are internal and are stated as such.
The proposal supplies no rule for when an assembly is adequate. It states that an assembly

terminates in action or in the finding that action is unwarranted, and it does not state how the
second is reached, which leaves a determination of considerable consequence unspecified.

The proposal presupposes that parties can articulate the grounds of their disagreements.
Some disagreements rest on judgement acquired through practice that its holder cannot ren-
der explicit, and an arrangement requiring articulated grounds will systematically under-
weight them, which reproduces at a second remove the exclusion that Definition 2.3 was de-
signed to avoid.

The proposal treats the set of parties as given. Who is assembled is a determination prior
to everything the assembly does, and the paper supplies no account of how it is made or of
what makes an omission an error.

The proposal has no answer to a field in which the holdings are not merely different but
adversarial, in which parties advance claims strategically and provenance is falsified. The
machinery of Definition 2.1 presupposes good-faith reporting of method and evidence, and
an arrangement operating without that presupposition requires verification the paper does
not describe.

5 Questions Left Open for the Programme

5.1 Questions Concerning Structure

Open Question 5.1. Representation of an assembly. Definition 2.3 specifies what an assembly
contains and not how it is represented. An answer would supply a structure capable of carrying claims
of several logical kinds, relations of support and tension among them, uncertainties in several forms,
and acknowledged gaps, and would state what operations over that structure are well defined, since a
structure supporting no operations is a filing convention.

OpenQuestion 5.2.Escape from the impossibility. The judgment-aggregation literature identifies
conditions under which consistent aggregation is available, including restrictions on the agenda and
relaxations of systematicity. An answer would establish whether the agendas arising in environmental
assessment satisfy any of the escape conditions, and if some do, would characterise them, since the result
would then apply only to the remainder.

Open Question 5.3. Relations among claims of different kinds. The proposal requires that a
probability, a valuation, an ethnographic account, and a duty stand side by side related by stated rela-
tions. An answer would state what those relations are and what inferences they license, since relations
that license no inference leave the assembly inert.

Open Question 5.4. Combination of the two formalisms. Claim 2.4 adopts an argumentation
framework for the relational structure and an imprecise representation for the quantitative one, and
neither literature supplies operations over the combination. An answer would state how a credal set
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attached to a claim participates in an attack relation, and what an extension of the combined structure
consists in.

Open Question 5.5. Derivation of attacks across representations. Argumentation semantics
presuppose a supplied attack relation, and identifying attacks among claims held in incompatible rep-
resentations is the difficulty the paper attributes to integration generally. An answer would state what
evidence establishes that two claims held in different representations are in conflict, as distinct from
being about different things.

Open Question 5.6. Interpretation of extension multiplicity. A framework admitting several
extensions is the formal counterpart of preserved disagreement, and the number of extensions is sensitive
to the granularity at which claims are individuated. An answer would state whether the multiplicity is
a stable feature of a body of claims or an artefact of its formalisation.

5.2 Questions Concerning Practice

OpenQuestion 5.7.Determination of sufficiency. An assembly terminates in action or in the find-
ing that the material does not warrant it. An answer would state what makes the second determination
correct, and would confront the asymmetry that the finding is easy to reach for a party opposing the
action and hard for one favouring it.

OpenQuestion 5.8.Elicitation of grounds. Preserving a disagreement requires eliciting the ground
on which it rests, and grounds are not always available to their holders. An answer would state what
elicitation procedures recover grounds from practical judgement, and would say how an arrangement
should treat a disagreement whose ground cannot be articulated, which is a case the proposal currently
disadvantages.

Open Question 5.9. Constitution of the party set. An answer would state how the parties assem-
bled for a question are determined, what makes an omission an error, and who is competent to find that
one has occurred. This question is prior to the rest of the proposal and is presently unaddressed.

Open Question 5.10. Verification under adversarial conditions. An answer would state what
verification of method, evidence, and provenance is feasible where reporting is strategic, and would
characterise the classes of claim for which verification is available and those for which it is not.

Open Question 5.11. Composition with robustness criteria. Decision under deep uncertainty
supplies criteria that operate over a plurality of futures, and an assembly supplies a plurality of accounts.
An answer would state whether the two compose, and specifically whether a robustness criterion can
operate over a set of admissible positions that differ in the kinds of claim they rest on.

5.3 Questions Concerning Consequence

Open Question 5.12. Effect on decision quality. The paper argues that a decision-maker holding
a structured disagreement is better placed than one holding a consensus figure, and offers no evidence.
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An answer would state what evidence bears on the comparison and would confront the difficulty that
the counterfactual is unobservable in any particular case.

Open Question 5.13. Accountability under acknowledged uncertainty. Claim 4.1 relocates a
choice to the accountable party. An answer would state what standard of review applies to a choice
made under acknowledged disagreement, since a reviewer assessing such a choice against outcomes
will penalise honest uncertainty, and a reviewer assessing it against grounds requires a standard the
paper has not supplied.

Open Question 5.14. Interaction with legal evidentiary standards. Legal proceedings apply
standards of proof to which an assembled structure is not obviously responsive. An answer would
state how a structure preserving disagreement enters a proceeding requiring a finding, and whether the
preservation survives that entry or is undone by it.

Open Question 5.15. Scale of application. The examples in this paper concern questions of mod-
erate scope. An answer would state whether assembly is available for questions involving very many
parties, and would confront the possibility that the proposal is workable at the scale of a basin and
unworkable at the scale of a planetary assessment, which would confine it substantially.

6 Declinations and Limits of the Position

The paper establishes no formal result. The impossibility on which §2 rests belongs to the
judgment-aggregation literature, and the paper draws a consequence from it for a setting that
literature has not addressed.

The paper claims no novelty in the analysis of uncertainty’s kinds, which belongs to post-
normal science, nor in the critique of consensus assessment, which belongs to science and
technology studies, nor in the diagnosis of integration’s failure for local knowledge, which
belongs to the traditional-knowledge literature.

The paper opposes no method that operates within its conditions. Where parties hold
judgements about a common quantity on a common scale, pooling and structured expert
judgement are appropriate and the argument does not reach them.

The paper supplies no representation, no procedure, and no institution. It states what an
assembly must contain and declines to specify the format in which it is carried, the procedure
by which it is constructed, or the body that would convene it, and §5 records these as the
programme’s obligations and not as details.
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