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Abstract

Contemporary governance increasingly confronts problems whose causal
structures, consequences and informational requirements extend beyond the territorial
and functional boundaries through which political authority and administrative capacity
remain predominantly organised. Climate change, public-health emergencies, financial
instability, technological transformation and other forms of systemic interdependence
reveal a persistent mismatch between planetary processes and jurisdictionally
fragmented governance architectures. While this condition is commonly approached
through the study of international cooperation, multilevel governance and institutional
coordination, it also presents a distinct cognitive problem: relevant knowledge, expertise,
observational capacity and implementation experience are distributed among institutions
that frequently possess only partial representations of the systems they collectively
attempt to govern. This Working Paper develops the Planetary Governance Network
Model (PGNM) as an operational framework for examining how governance-relevant
cognition can become organised across institutional, jurisdictional and scalar boundaries
without presupposing the creation of a centralised planetary political authority.

PGNM extends the theory of Institutional Cognition from the internal architecture
of individual institutions towards Networked Institutional Cognition, in which
institutionally distinct actors participate in distributed processes of perception,
interpretation, knowledge integration, coordination, feedback and learning. The model
conceptualises institutions as internally complex cognitive architectures that can
simultaneously operate as nodes within wider governance networks, connected through
cross-institutional cognitive interfaces and cross-scale cognitive flows. It introduces
Cognitive Scale Translation to describe the transformation required for knowledge to
remain meaningful as it moves among governance levels, and Cognitive Subsidiarity
to explain how different cognitive functions may be distributed according to the epistemic
advantages of different institutional locations. From these relationships, PGNM develops
the concept of Polycentric Governance Intelligence, through which multiple centres of
knowledge and authority can contribute to collective cognitive capacity without being
absorbed into a single institutional perspective.

The model further examines the dynamic conditions required for distributed
cognition to become cumulative across time. Network trust and calibrated epistemic
reliance allow institutions to use knowledge generated elsewhere while preserving the
possibility of contestation; Network Memory enables learning to survive the temporary
configurations through which it was produced; Activated Planetary Cognitive
Configurations describe the problem-specific mobilisation of latent network capacities;
and Transboundary Feedback connects consequences occurring across jurisdictions
with the institutions whose future reasoning should be altered by them. These
mechanisms converge within a broader Planetary Feedback Architecture through
which distributed intervention can become connected to distributed learning. At the same
time, PGNM identifies vulnerabilities arising from cognitive asymmetry, epistemic
dependency, network capture, systemic blind spots, authority gaps and representational
homogenisation, demonstrating that greater connectivity does not necessarily produce
greater governance intelligence.

The resulting concept of Planetary Governance Intelligence describes the
emergent capacity of distributed governance networks to perceive planetary conditions,
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integrate heterogeneous knowledge, anticipate systemic risks, coordinate differentiated
action, learn from transboundary consequences and adapt across governance scales
while preserving plural structures of legitimate authority. PGNM therefore distinguishes
cognitive integration from political centralisation and argues that the development of
planetary governance capacity need not depend upon concentrating knowledge and
authority within a single institutional centre. The model extends this proposition through
Planetary Governance Metacognition, understood as the capacity of distributed
governance networks to generate structured knowledge about their own cognitive
organisation, limitations and performance, thereby creating the possibility of deliberate
adaptive reconfiguration.

By providing concepts for empirical reconstruction, Cognitive Network Mapping,
comparative research and progressive validation, PGNM establishes networked
institutional cognition as a distinct level of analysis within the wider Institutional Cognition
research programme. Its central proposition is that increasingly interdependent societies
may strengthen their capacity to govern planetary systems not by eliminating institutional
plurality, but by developing cognitive architectures through which distributed institutions
can perceive across boundaries, translate knowledge across scales, coordinate
differentiated action and learn collectively from consequences that no individual
jurisdiction can observe or govern alone.

David Gonzalez
Director
IDHUS Institute
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1. Introduction — Governing an
Increasingly Interdependent
World

The institutional architecture of modern governance emerged historically within
political systems whose principal structures of authority were organised around
territorially bounded jurisdictions. States developed administrative organisations capable
of collecting information, establishing legal frameworks, mobilising resources and
implementing policy across defined territories, while international institutions gradually
evolved to coordinate relations among those political units. This architecture proved
capable of organising increasingly complex societies, yet the systems upon which
contemporary governance depends have become progressively less aligned with the
jurisdictional boundaries through which political authority continues to operate. Economic
production, technological infrastructures, ecological processes, scientific knowledge,
information networks, financial systems, migration flows and public-health risks
increasingly connect societies through relationships whose causal structures extend
across multiple territories and institutional domains.

This growing interdependence does not imply that territorial governance has
become obsolete. National, regional and local institutions remain indispensable because
political legitimacy, administrative capability, legal authority and contextual knowledge
continue to be organised substantially through these structures. The difficulty arises
instead from a widening divergence between the geographical and functional scale at
which many problems develop and the institutional scales through which societies
attempt to understand and respond to them. A decision taken within one jurisdiction can
generate consequences elsewhere; a disturbance originating in one subsystem can
propagate through networks whose participants possess little direct authority over one
another; and information relevant to a particular decision may be distributed among
organisations that were never designed to operate as components of a shared cognitive
system.

Climate change provides perhaps the most visible example, but the underlying
pattern extends considerably further. Emerging infectious diseases can move through
international mobility networks faster than conventional administrative reporting systems
can respond. Financial instability can propagate through globally interconnected markets
while regulatory authority remains distributed among national and regional institutions.
Artificial intelligence develops through transnational research communities, commercial
infrastructures, semiconductor supply chains and digital platforms whose activities
intersect with numerous legal regimes. Environmental degradation can originate from
interactions between local land use, international trade, industrial production and
planetary ecological processes. In each case, the relevant system exceeds the
observational and intervention boundaries of any individual governance institution.

The resulting challenge is frequently described as one of international
cooperation or global governance, and those perspectives remain indispensable. Yet
they do not exhaust the institutional problem. Cooperation presupposes that relevant
actors can perceive what requires cooperation, understand the relationships connecting
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their actions, integrate knowledge generated across different locations and coordinate
responses whose consequences may emerge over different temporal and territorial
scales. Before governance can become effectively coordinated, the distributed
institutional system must possess some capacity to know the problem it is
attempting to govern.

This observation introduces the cognitive perspective developed in this Working
Paper. Planetary-scale governance problems are not only coordination problems; they
are problems of distributed perception, knowledge integration, interpretation,
anticipation, memory and learning. Relevant information may exist without reaching the
institutions capable of acting upon it. Different organisations may observe different
components of the same system without possessing mechanisms through which those
observations become integrated. Scientific knowledge may identify systemic risks while
remaining weakly connected to political decision processes. Local institutions may
possess detailed contextual understanding that disappears when information is
aggregated into planetary representations. Governance failure can therefore arise even
when substantial knowledge and institutional capacity exist, because those capacities
remain cognitively fragmented.

The Planetary Governance Network Model (PGNM) begins from this
fragmentation. Its purpose is not to propose a centralised planetary authority or to
suggest that existing political jurisdictions should be replaced by a unified governance
structure. It asks instead how distributed institutions operating across different territories,
domains and scales might become interconnected through architectures capable of
supporting shared perception, knowledge integration, coordination and learning while
preserving differentiated forms of legitimate authority. The problem is therefore
architectural before it is centralising: how can planetary interdependence become
governable when cognition and authority remain institutionally distributed?

2. Planetary Interdependence and
Jurisdictional Fragmentation

The increasing mismatch between systemic interdependence and institutional
jurisdiction constitutes one of the defining structural conditions of contemporary
governance. Political authority remains organised through legal boundaries that
determine who may decide, regulate, tax, administer and enforce within particular
domains, while many of the systems affected by those decisions operate through
relationships that cross those same boundaries. The resulting configuration should not
be understood simply as a failure of institutions to adapt quickly enough. Jurisdictional
differentiation performs essential constitutional and political functions, including the
allocation of responsibility, preservation of political autonomy and organisation of
democratic accountability. The challenge arises because the systems being governed
and the institutions governing them follow increasingly different architectures.

This divergence produces what PGNM describes as jurisdictional
fragmentation: the distribution of governance-relevant authority, knowledge and
capability among institutional actors whose formal boundaries do not correspond fully to
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the causal boundaries of the problems they confront. Fragmentation does not necessarily
imply institutional dysfunction. Different jurisdictions may appropriately possess different
responsibilities, and distributed authority can provide experimentation, contextual
responsiveness and protection against excessive concentration of power. The cognitive
difficulty emerges when institutional boundaries interrupt relationships that must
nevertheless be understood across the wider system.

A government regulating industrial production, for example, may possess detailed
information concerning domestic employment and economic output while having limited
visibility into environmental consequences occurring through international supply chains.
A municipality may observe local climate vulnerabilities with exceptional precision while
lacking access to the planetary modelling required to understand longer-term
trajectories. An international organisation may integrate information across dozens of
jurisdictions while possessing limited authority to implement the responses its analysis
suggests. Scientific institutions may understand causal relationships without controlling
the administrative systems through which intervention becomes possible. Each node
therefore sees a different portion of the governance environment and possesses a
different capacity to act upon what it sees.

The problem becomes more difficult when causal chains cross several
institutional domains simultaneously. Energy policy affects industrial competitiveness,
environmental conditions, technological development, geopolitical relationships and
household welfare. Pandemic response connects epidemiology, healthcare capacity,
border management, economic policy, education and public communication. Artificial
intelligence governance intersects scientific research, industrial strategy, labour markets,
national security, data protection and international technological competition. Institutional
specialisation remains necessary precisely because these domains require expertise,
yet specialisation can fragment cognition when interfaces among them remain weak.

Jurisdictional fragmentation therefore generates a particular form of bounded
institutional knowledge. Individual institutions may reason competently within their
mandates while the wider governance system remains unable to integrate the
consequences emerging across those mandates. Local rationality can coexist with
systemic cognitive insufficiency. Decisions that appear reasonable from the
perspective of individual institutions may collectively produce outcomes that none of
those institutions intended because no node possesses sufficient visibility across the
interactions connecting them.

The planetary governance problem cannot therefore be reduced to enlarging the
jurisdiction of existing institutions. Some problems may indeed justify stronger
international authority, but authority and cognition remain analytically distinct. An
institution can possess formal authority without sufficient knowledge, while a network can
possess substantial collective knowledge without corresponding decision authority.
PGNM begins by preserving this distinction and asking how cognition can become more
integrated across fragmented jurisdictions without assuming that political authority must
become integrated to an equivalent degree.
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3. From Coordination Problems to
Cognitive Problems

Governance across jurisdictions is conventionally understood through concepts
such as cooperation, negotiation, collective action, institutional coordination and regime
formation. These approaches explain essential dimensions of international and multi-
level governance, particularly where actors possess divergent interests or incentives. Yet
many failures of planetary governance cannot be explained by conflicting preferences
alone. Institutions may share broad objectives and still struggle to respond effectively
because they possess different representations of the problem, operate with
incompatible evidence, perceive risks at different temporal scales or lack mechanisms
through which learning can propagate across organisational boundaries.

This suggests that coordination itself contains a cognitive dimension. Actors
cannot coordinate effectively around a system they perceive differently unless some
mechanism exists for translating among their representations. They cannot align
interventions whose cross-border consequences remain invisible. They cannot learn
collectively ifimplementation evidence remains confined to the jurisdiction in which it was
generated. Nor can they anticipate systemic risks when signals are distributed across
institutions without an architecture capable of connecting them.

The distinction becomes especially important under conditions of complexity. In
relatively simple coordination problems, actors may possess adequate knowledge of the
situation while disagreeing about what to do. In complex planetary systems, uncertainty
may concern the structure of the problem itself. Different institutions can possess partial
and sometimes contradictory evidence, while causal relationships evolve through
interactions among ecological, technological, economic and social systems. Governance
then requires not merely negotiation among preferences but the construction and
continuous revision of shared or interoperable representations.

A cognitive perspective therefore asks a different set of questions. Which
institutions are capable of sensing relevant changes? How does locally generated
knowledge reach actors operating at broader scales? How are scientific assessments
translated into administrative and political reasoning? Which mechanisms preserve
uncertainty as information moves across organisational boundaries? How do different
institutions reconcile incompatible models? Where does knowledge accumulate, and
where does it disappear? How do consequences generated in one jurisdiction become
visible to decision-makers elsewhere? These questions concern the architecture through
which governance systems perceive and interpret their environment.

The cognitive perspective does not replace political analysis. Knowledge does
not eliminate conflicts of interest, asymmetries of power or normative disagreement.
Institutions may understand systemic consequences perfectly well and nevertheless
choose incompatible courses of action. Yet distinguishing cognitive failure from political
disagreement is analytically important. If actors disagree because their interests conflict,
the appropriate institutional response differs from a situation in which they disagree
because evidence is fragmented, representations are incompatible or feedback has
failed to reach them.
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PGNM therefore introduces a distinction between coordination capacity and
cognitive coordination capacity. The former concerns the ability of institutions to align
behaviour; the latter concerns their ability to construct sufficiently compatible
understandings of the systems within which coordination occurs. The two capacities
reinforce one another but remain distinct. Planetary governance requires not only
mechanisms through which institutions can act together, but architectures
through which they can know together without necessarily knowing identically.

4. The Limits of the Individual
Institution as a Cognitive Unit

Institutional Cognition begins from the proposition that organisations can perform
cognitive functions through distributed arrangements of people, procedures, information
systems, organisational memory and computational infrastructures. ICAM developed this
proposition by representing institutional cognition through cognitive nodes, interfaces,
flows and feedback architectures. Within many governance contexts, the institution
provides a useful analytical boundary because significant portions of perception,
reasoning, decision-making and learning occur within a shared organisational structure.

Planetary problems expose the limits of that boundary. No individual institution
contains all the relevant knowledge, competencies or forms of authority required to
understand and govern systems whose causal structures extend across jurisdictions and
functional domains. Even exceptionally capable national governments depend upon
scientific networks, international organisations, private infrastructures, local authorities
and information generated beyond their direct administrative control. The cognitive unit
relevant to planetary governance therefore cannot always be identified with a single
organisation.

This does not mean that institutions cease to matter as cognitive entities. On the
contrary, their internal capacities determine what they can contribute to wider networks.
An institution unable to integrate its own evidence or maintain organisational memory
will remain a weak participant in distributed governance regardless of the sophistication
of external coordination mechanisms. Planetary governance cognition is therefore
nested: cognitive processes occur within institutions while institutions themselves
participate as nodes within larger cognitive configurations.

The resulting architecture differs from a simple hierarchy. Knowledge does not
necessarily become more complete as it moves upward through governance levels.
Higher-scale institutions may integrate information across territories while losing
contextual detail. Lower-scale institutions may understand local conditions deeply while
lacking visibility into broader systemic relationships. Scientific organisations may
possess specialised causal knowledge without administrative authority. Regulatory
bodies may understand particular sectors while remaining disconnected from adjacent
domains. Cognitive capability is therefore differentially distributed rather than
progressively concentrated.
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This observation challenges the assumption that better planetary governance
necessarily requires moving cognition towards increasingly centralised organisations.
Centralisation can improve integration in some contexts, but it can also reduce diversity,
contextual sensitivity and resilience. Distributed architectures may preserve specialised
knowledge while allowing broader patterns to emerge through appropriate interfaces.
The relevant question is consequently not where all governance cognition should be
located, but how differently situated cognitive capacities can become connected.

The individual institution therefore remains an essential but insufficient unit of
analysis. PGNM extends Institutional Cognition beyond organisational boundaries by
examining networks in which institutions simultaneously operate as cognitive
architectures internally and as cognitive nodes externally. This nested relationship
provides the conceptual bridge from ICAM towards planetary-scale institutional
cognition.

5. Networked Institutional
Cognition

When institutions participate in sustained relationships through which
information, interpretation, expertise, modelling, coordination and feedback move across
organisational boundaries, cognition can begin to acquire a networked character. No
individual node possesses the complete representation of the governed system, yet
interactions among nodes can produce cognitive capacities unavailable to any
participant independently. PGNM describes this condition as Networked Institutional
Cognition.

Networked Institutional Cognition does not imply that institutions merge into a
single collective mind. Each organisation retains its own mandates, knowledge
structures, internal processes and forms of authority. Their representations may remain
partially incompatible, and disagreement can persist. The network becomes cognitively
significant when relationships among institutions allow distributed observations and
interpretations to influence one another sufficiently for broader patterns, shared
assessments or coordinated responses to emerge.

The concept therefore depends upon more than connectivity. Contemporary
governance institutions exchange enormous quantities of information, but information
exchange alone does not constitute networked cognition. Documents may circulate
without altering institutional understanding; databases may become interoperable while
organisational interpretations remain disconnected; meetings may occur regularly
without creating cumulative learning. Connectivity becomes cognitively consequential
only when flows can modify representations, decisions or future behaviour within
participating nodes.

This requires interfaces capable of translation. Institutions organise knowledge
through different categories, professional languages, evidential standards and decision
procedures. A scientific risk assessment cannot simply enter a political institution
unchanged because its meaning must be interpreted within legal, administrative and
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normative contexts. Similarly, locally generated knowledge may require aggregation
before contributing to planetary models, while aggregated knowledge must later be
contextualised before becoming useful for local action. Networked cognition therefore
depends upon architectures that preserve relationships across difference rather than
eliminating difference itself.

Trust also becomes structurally important. Institutions rarely possess the capacity
to independently reproduce every analysis generated elsewhere. Participation in
cognitive networks therefore requires calibrated reliance upon external expertise, data
and assessment. Excessive distrust can fragment the network, while uncritical trust can
create cognitive dependency and propagate errors across multiple nodes. The quality of
networked cognition depends partly upon mechanisms through which claims can be
evaluated, provenance preserved and disagreement made visible.

The resulting network can display emergent cognitive properties. Distributed
sensing may identify patterns that no local observer can perceive. Comparative evidence
may reveal relationships invisible within individual jurisdictions. Multiple institutional
perspectives may expose assumptions embedded within dominant models. Shared
feedback may allow lessons generated in one location to influence interventions
elsewhere. These capacities do not reside in any single node; they emerge from the
architecture connecting them.

Networked Institutional Cognition therefore describes the capacity of
institutionally distinct actors to participate in distributed cognitive processes
whose collective informational and interpretative reach exceeds that of the
individual participants while preserving their organisational differentiation. This
concept provides the immediate foundation for understanding how cognition might
eventually operate at planetary scale.

6. From Networked Cognition to
Planetary Governance Networks

Not every network of institutions constitutes a planetary governance network.
Professional associations, regulatory communities, scientific collaborations and
intergovernmental forums may connect organisations across national boundaries without
addressing problems whose relevant causal structures operate at planetary scale.
Conversely, networks addressing planetary phenomena may remain cognitively weak if
their participants exchange information episodically without developing persistent
architectures for integration, coordination and learning.

PGNM therefore uses the term Planetary Governance Network to describe a
distributed configuration of institutional actors, cognitive interfaces, knowledge flows,
coordination mechanisms and feedback structures through which governance-relevant
cognition can operate across jurisdictions and scales in relation to planetary or
transboundary systems. The definition emphasises architecture rather than membership.
What makes the network cognitively relevant is not the prestige, number or geographical
distribution of its participants but the functions their relationships make possible.
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A planetary governance network may include institutions operating at radically
different scales. Local authorities can contribute observations concerning specific
populations or ecosystems; national governments can provide administrative capacity
and legitimate policy authority; international organisations can integrate information
across jurisdictions; scientific networks can generate specialised knowledge; civil society
organisations can contribute contextual and normative perspectives; private
infrastructures may provide technological or logistical capabilities; and computational
systems can support sensing, modelling and knowledge integration. The architecture is
therefore heterogeneous by design.

This heterogeneity creates both cognitive capacity and coordination difficulty.
Diverse nodes allow the network to access different forms of knowledge, but those forms
may be difficult to integrate. Distributed authority protects institutional plurality while
complicating collective action. Redundant observation can increase resilience while
producing conflicting assessments. The effectiveness of a planetary governance network
cannot therefore be measured simply by the density of connections among its
participants.

The network must instead be examined through the cognitive functions those
connections enable. Can relevant signals be detected across the system? Can
information generated in one jurisdiction become accessible elsewhere? Can
heterogeneous evidence be integrated without erasing important differences? Can
systemic risks be anticipated? Can institutions coordinate differentiated responses? Can
consequences be observed across borders and returned as feedback? Can the network
preserve what it learns over time?

These questions distinguish a cognitive governance network from a merely
connected institutional environment. They also establish the analytical direction of
PGNM. The framework does not begin by asking which organisation should govern the
planet. It begins by asking which cognitive relationships must exist if institutionally
distributed societies are to understand and respond coherently to problems that
operate across the planet.

7. Cognitive Integration without
Political Centralisation

The possibility of planetary-scale cognition immediately raises a political concern.
If knowledge, modelling and coordination become increasingly integrated across
jurisdictions, does effective planetary governance ultimately require corresponding
centralisation of decision authority? PGNM deliberately rejects the assumption that these
two processes must develop together.

Cognitive integration concerns the capacity of institutions to share observations,
construct interoperable representations, compare evidence, identify systemic
relationships and learn from consequences occurring elsewhere. Political centralisation
concerns the transfer or concentration of legitimate authority within a smaller number of
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decision-making centres. These processes can interact, but they remain analytically and
institutionally distinct.

A scientific assessment network can integrate evidence from hundreds of
institutions without possessing authority to impose policy. National regulators can share
information and coordinate standards while remaining accountable to separate legal
systems. Cities can exchange implementation knowledge through transnational
networks while retaining local political autonomy. International monitoring infrastructures
can create planetary representations while responses remain distributed among
national, regional and local authorities. Such arrangements demonstrate that epistemic
integration can increase substantially without producing equivalent authority integration.

This distinction does not imply that stronger transnational authority is never
necessary. Some collective-action problems may require binding agreements, common
standards or institutions capable of enforcing shared commitments. PGNM does not
attempt to determine the appropriate political allocation of authority for every planetary
problem. Its contribution is to prevent that normative and constitutional question from
being conflated with the cognitive requirements of planetary governance.

The distinction also protects institutional diversity. Different jurisdictions embody
different political histories, legal traditions, social priorities and democratic choices. A
planetary cognitive architecture that required homogenising these differences would risk
transforming knowledge integration into political standardisation. Networked cognition
can instead seek interoperability: institutions need sufficient shared representations to
understand their relationships without becoming identical in how they interpret or govern
them.

This leads to one of the central propositions of PGNM: planetary governance
intelligence does not require the centralisation of planetary authority; it requires
architectures capable of connecting distributed knowledge, cognition and action
across scales. The proposition does not resolve the political challenges of collective
action, but it identifies a domain in which institutional capacity can potentially increase
without presupposing a single centre of planetary government.

The distinction between cognition and authority will therefore remain foundational
throughout the model. Planetary Governance Networks may become increasingly
capable of sensing, understanding and learning collectively while legitimate decision-
making continues to operate through plural and differentiated institutions. The scientific
problem is to understand how those two architectures — the architecture of cognition
and the architecture of authority — can remain connected without becoming
indistinguishable.

© IDHUS Institute 15



WP-D-L02-001 — Planetary Governance Network Model

8. Institutional Nodes Iin Planetary
Governance Networks

The transition from Institutional Cognition to Networked Institutional Cognition
changes the analytical status of the institution. Within ICAM, organisational units,
professional communities, information systems and computational infrastructures could
be represented as cognitive nodes participating within a broader institutional
architecture. At the scale examined by PGNM, entire institutions may themselves
function as nodes within wider governance networks, while continuing to contain
internally distributed cognitive architectures of their own. Planetary governance therefore
introduces a nested structure in which cognitive organisation operates simultaneously
within and between institutions.

An Institutional Network Node can consequently be understood as an
institutionally bounded actor or organised system capable of contributing one or more
governance-relevant cognitive functions to a wider network. Such nodes may include
governments, regulatory agencies, international organisations, scientific institutions,
municipalities, judicial or legal bodies, civil society organisations, technological
infrastructures and other entities whose knowledge or capabilities become relevant to
the governed system. Their significance within PGNM derives not primarily from their
organisational category but from the cognitive contribution they make to the network.

This functional perspective prevents the architecture from becoming a static
taxonomy of organisations. A national meteorological agency may contribute planetary
sensing and specialised interpretation; a scientific consortium may integrate evidence
across jurisdictions; an international organisation may coordinate shared assessment; a
municipality may contribute contextual knowledge and implementation feedback; a
regulatory agency may translate scientific evidence into operational standards; and a
computational infrastructure may support modelling or pattern detection. Individual
nodes can perform several functions simultaneously, and their roles may change as
different governance problems emerge.

Nodes also differ substantially in their internal cognitive capacity. Some possess
extensive analytical infrastructures, institutional memory and computational capability,
while others operate with limited resources and fragmented information. Some generate
knowledge consumed by many other institutions, whereas others depend heavily upon
external information. These differences affect not only the performance of individual
nodes but the structure of the network itself, because nodes occupying central epistemic
positions can become disproportionately influential even when they possess no
equivalent formal authority.

The nested character of the architecture creates another important consequence.
Network-level performance depends partly upon the internal cognitive quality of
participating institutions. An international information-sharing mechanism cannot
compensate indefinitely for a node whose internal processes prevent relevant knowledge
from reaching its representatives, just as highly capable institutions cannot generate
planetary intelligence if interfaces among them remain weak. Cognitive capacity at one
level therefore depends upon architectural relationships operating across several levels
simultaneously.
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PGNM consequently treats institutional nodes neither as interchangeable units
nor as isolated sovereign actors. They are differentiated cognitive contributors
embedded within overlapping governance networks, each possessing particular
forms of knowledge, capability, authority and limitation. Understanding planetary
governance requires examining not only which nodes exist but what they are capable of
perceiving, interpreting, remembering, communicating and doing within the wider
architecture.

9. Distributed Cognitive
Specialisation across Governance
Scales

The heterogeneity of institutional nodes is not merely a difficulty to be overcome.
It can constitute one of the principal sources of intelligence within distributed governance.
Different institutions occupy different positions relative to the systems they govern, giving
them access to forms of information and expertise unavailable elsewhere. Planetary
governance can therefore benefit from distributed cognitive specialisation, in which
different nodes and governance scales contribute distinctive cognitive functions to the
wider network.

Local institutions often possess high-resolution contextual knowledge. Municipal
authorities, front-line public services, local scientific organisations and community
institutions may detect changes that remain invisible within national or planetary
datasets. Their proximity to implementation allows them to observe behavioural
responses, institutional constraints and unintended consequences with a degree of
specificity that aggregated systems cannot reproduce easily. This local knowledge can
be indispensable even when the causal processes affecting those communities originate
far beyond local jurisdiction.

National institutions frequently possess different advantages. They can integrate
information across regions, mobilise substantial administrative resources, maintain
statistical infrastructures and connect specialised policy domains through central
governance structures. National governments also remain among the most important
locations of legitimate political authority, making them crucial interfaces between
knowledge and implementation.

Regional and transnational organisations can contribute another level of
integration by identifying patterns that become visible only through comparison across
jurisdictions. Scientific networks may operate according to functional rather than
territorial boundaries, connecting specialised expertise wherever it exists. International
organisations can accumulate comparative institutional knowledge across decades,
while global monitoring infrastructures can observe environmental, economic or
technological systems at scales unavailable to most individual governments.

These capacities should not be interpreted as a hierarchy in which higher scales
necessarily possess more advanced cognition. Aggregation creates visibility while

© IDHUS Institute 17



WP-D-L02-001 — Planetary Governance Network Model

simultaneously removing detail. A planetary dataset can reveal global trends while
obscuring local variation; a local observation can reveal contextual mechanisms while
providing little information about broader systemic patterns. Cognitive scale therefore
changes what can be known rather than simply how much can be known.

Distributed specialisation becomes valuable when these partial capacities remain
connected. Planetary governance does not require every node to develop identical
analytical capabilities. Attempting to reproduce all forms of expertise everywhere would
be inefficient and potentially impossible. The network instead requires sufficient
redundancy for resilience while allowing specialised capacities to emerge in locations
where they can contribute most effectively.

This creates a cognitive division of labour across governance scales. Yet unlike
a conventional organisational division of labour, no single authority necessarily designs
or controls the entire arrangement. Specialisation may emerge historically through
institutional mandates, scientific development, resource availability and political
evolution. PGNM therefore asks how such distributed specialisation can become
sufficiently interconnected to generate collective cognitive capacity without eliminating
the autonomy and contextual advantages of its constituent nodes.

10. Cognitive Interfaces across
Institutional Boundaries

If distributed specialisation provides the potential basis for network intelligence,
cognitive interfaces determine whether that potential can become operational.
Institutions frequently possess relevant knowledge without possessing effective
mechanisms through which that knowledge can enter the cognitive processes of other
organisations. The central architectural problem of planetary governance may therefore
lie less in producing additional information than in creating relationships through which
existing knowledge can become mutually accessible and interpretable.

A Cross-Institutional Cognitive Interface is any persistent or recurrent
mechanism through which governance-relevant information, interpretation, expertise or
feedback can move between institutionally distinct nodes in a form capable of influencing
cognition on both sides of the relationship. Such interfaces may be technological,
organisational, procedural, professional or legal. Their material form matters less than
the cognitive function they enable.

Shared data infrastructures provide one form of interface, but interoperability
cannot be reduced to technical compatibility. Two institutions may exchange identical
datasets while interpreting categories differently or assigning different evidential
significance to the same observations. Effective cognitive interfaces therefore require
semantic and institutional translation as well as technical transmission. Information must
arrive in forms that receiving institutions can incorporate without losing essential
information concerning provenance, uncertainty and context.
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Professional communities can provide another form of interface. Scientists,
regulators, public-health specialists, economists and other professional networks often
connect institutions through shared conceptual languages and methodological
standards. Such communities may allow knowledge to travel across formal
organisational boundaries more rapidly than hierarchical reporting systems. Yet they can
also create epistemic closure if specialised interpretations become detached from
broader institutional or public perspectives.

Legal and procedural arrangements can stabilise interfaces over time. Reporting
obligations, joint assessment mechanisms, intergovernmental committees and shared
regulatory procedures can transform episodic exchange into persistent cognitive
relationships. Their value lies partly in reducing dependence upon personal networks
that disappear when individuals change roles. Institutionalisation allows cognitive
connectivity to survive personnel turnover.

Interfaces can nevertheless become bottlenecks. Excessive standardisation may
remove contextual information; complex reporting requirements may delay urgent
signals; hierarchical interfaces may filter out evidence inconsistent with established
expectations; and politically sensitive information may be strategically withheld. The
existence of an interface therefore says little about its cognitive quality.

PGNM treats interface design as a central determinant of network performance
because distributed knowledge becomes planetary governance intelligence only
when institutional boundaries can be crossed without making relevant differences
unintelligible. The objective is not frictionless information exchange, which may be
neither possible nor desirable, but sufficiently reliable translation to allow distinct
institutions to participate in shared cognitive processes.

11. Cross-Scale Cognitive Flows

Planetary governance networks differ from many conventional organisational
networks because cognition must move not only horizontally among institutions
operating at similar levels but vertically and diagonally across radically different
governance scales. Information generated within a local community may eventually
contribute to planetary assessment, while knowledge produced through global scientific
modelling may influence decisions within individual municipalities. These movements
constitute cross-scale cognitive flows.

Such flows are rarely simple transmissions. Information changes as it moves.
Local observations may be aggregated into regional indicators, standardised within
national datasets and subsequently incorporated into global models. At each stage,
some contextual detail is lost while broader comparability becomes possible. In the
opposite direction, planetary assessments may be translated into national strategies,
sectoral plans and local interventions, acquiring progressively greater contextual
specificity as they approach implementation.

The quality of planetary cognition therefore depends not only upon whether
information moves across scales but upon how transformation occurs during that
movement. Aggregation can reveal patterns that no local node can observe, yet
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excessive aggregation can erase variation that matters for policy. Disaggregation can
make global knowledge locally actionable, yet poorly designed translation may create an
illusion of precision unsupported by the original model.

Cross-scale flows also move through different temporal structures. Local
observations may emerge continuously while international assessments are updated
periodically. Scientific knowledge can evolve faster than formal institutional procedures,
while political decisions may occur according to electoral or legislative calendars. A flow
that is epistemically accurate but institutionally delayed can become cognitively
ineffective.

Directionality matters as well. Governance architectures often develop strong
upward reporting mechanisms while maintaining comparatively weak downward or
lateral feedback. Local institutions send information to central authorities but receive little
explanation concerning how that information influenced broader representations.
International organisations collect national data while implementation lessons fail to
circulate effectively among participating jurisdictions. Such asymmetries can transform
network relationships into extraction rather than collective cognition.

A cognitively effective planetary network therefore requires multidirectional flows.
Local knowledge must contribute to broader representations; planetary knowledge must
become accessible to lower-scale institutions; implementation experience must travel
laterally across comparable nodes; and revised systemic understanding must return to
the actors whose observations helped produce it.

Cross-scale cognition is consequently recursive rather than merely
transmissive. Knowledge moves through governance scales, changes through
integration and interpretation, influences action, and returns through feedback as new
evidence. Planetary intelligence emerges partly from the capacity to sustain this
circulation without allowing institutional scale to become an epistemic barrier.

12. Cognitive Scale Translation

The transformation of knowledge across governance levels creates a problem
that cannot be solved through information transmission alone. Different scales do not
merely contain different quantities of information; they organise relevance differently.
What matters for planetary modelling may not correspond to what matters for local
implementation, while phenomena decisive within particular communities may contribute
only marginally to global indicators. Moving knowledge across scales therefore requires
cognitive scale translation.

Cognitive scale translation refers to the processes through which knowledge
generated or represented at one governance scale becomes interpretable and
actionable at another without losing the contextual or systemic relationships necessary
for its meaning. The concept applies in both directions. Local knowledge must sometimes
be abstracted sufficiently to contribute to wider analysis, while planetary knowledge must
often be contextualised before it can inform local intervention.
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This translation creates unavoidable epistemic trade-offs. Standardisation
enables comparison but can suppress local categories. Aggregation reveals systemic
patterns while reducing contextual resolution. Global models provide common reference
points but may contain assumptions poorly suited to particular jurisdictions. Local
adaptation improves relevance while potentially weakening comparability. No translation
mechanism can eliminate these tensions completely because they arise from differences
in the phenomena visible at different scales.

The problem becomes particularly important when global knowledge acquires
institutional authority. A planetary indicator may shape funding, regulation or risk
classification across jurisdictions even when its underlying categories fit some contexts
better than others. If local institutions cannot challenge or contextualise the
representation, cognitive integration can become epistemic imposition. PGNM therefore
requires interfaces through which lower-scale knowledge can modify or qualify broader
representations rather than merely receive them.

The reverse problem also occurs when local observations cannot become legible
to higher-scale systems. Unique contextual evidence may be dismissed because it does
not fit standardised reporting categories, causing planetary representations to
systematically underrepresent phenomena that resist aggregation. The result can be a
network-level form of computational or administrative legibility bias.

Cognitive scale translation therefore requires bidirectional interpretative capacity.
Higher-scale institutions need mechanisms for preserving uncertainty and contextual
variation, while lower-scale institutions need access to the assumptions and systemic
relationships embedded within broader models. The objective is not to create one
representation valid at every scale, but to maintain intelligible relationships among
representations whose differences reflect genuinely different cognitive positions
within the governance system.

13. Planetary Sensing and
Distributed Perception

Any governance system capable of responding to changing conditions requires
mechanisms through which relevant changes become perceptible. At planetary scale,
these mechanisms are increasingly extensive. Satellite systems observe atmospheric,
terrestrial and oceanic processes; epidemiological networks monitor disease; economic
institutions collect information concerning trade and financial activity; scientific
observatories track ecological and technological change; administrative systems
generate vast quantities of operational data; and digital infrastructures provide new forms
of behavioural and systemic observation.

Taken together, these capabilities constitute an emerging architecture of
planetary sensing. Yet sensing should not be confused with knowledge. The existence
of extensive observational infrastructure does not ensure that significant changes will be
recognised, interpreted correctly or connected to institutions capable of responding. A
signal may be technically detected while remaining institutionally invisible.
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Planetary sensing is therefore best understood as distributed perception rather
than global surveillance or universal observation. Different nodes perceive different
dimensions of the planetary system through instruments, classifications and institutional
purposes that shape what becomes visible. Scientific observation networks may detect
gradual environmental changes that political institutions struggle to incorporate into
shorter decision cycles. Financial monitoring systems may identify rapidly changing
market conditions while remaining insensitive to social consequences. Local
communities may observe ecological transformations before they become statistically
visible within national datasets.

The architecture consequently contains perceptual gaps. Some regions possess
dense sensing infrastructures while others remain poorly observed. Some phenomena
generate abundant quantitative data while others require qualitative interpretation.
Technological capability can therefore produce an uneven map of planetary visibility in
which the systems easiest to measure become disproportionately prominent within
governance cognition.

Signal recognition creates another challenge. Complex systems produce
enormous quantities of information, and relevant changes may initially appear as weak
or ambiguous patterns distributed across several observational networks. Early warning
therefore depends upon mechanisms capable of integrating signals before their
significance becomes obvious within any individual node. Artificial intelligence and
computational modelling may increasingly assist this function, but their contribution
remains dependent upon the evidence architectures and assumptions through which
signals become classified.

Planetary sensing should therefore be evaluated not by the amount of data
collected but by the network's capacity to transform distributed observation into
actionable awareness while preserving uncertainty and provenance. A planet can
become increasingly observable without becoming proportionately more
intelligible. The cognitive architecture connecting sensing to interpretation determines
whether observational abundance becomes governance intelligence.

14. Planetary Knowledge
Integration

Distributed sensing generates observations, but planetary governance requires
those observations to become connected with scientific explanation, institutional
experience, historical knowledge and contextual interpretation. This creates the problem
of planetary knowledge integration: how heterogeneous forms of knowledge produced
across different institutions, disciplines and jurisdictions can contribute to
representations of systems whose behaviour exceeds the boundaries of any individual
knowledge community.

Integration should not be understood as the creation of a single comprehensive
model into which all evidence is absorbed. Planetary systems are too complex, and
relevant forms of knowledge are too heterogeneous, for such epistemic unification to
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provide a realistic objective. Scientific disciplines use different methods and explanatory
structures; institutions operate through different evidential standards; communities
possess situated knowledge whose significance depends upon context; and
computational models represent different dimensions of the same system. PGNM
therefore approaches integration through interoperability and structured plurality
rather than epistemic homogenisation.

The model pluralism established within CPDF becomes particularly important at
this scale. Climate, economic, epidemiological, technological and social models may
generate different representations of interconnected phenomena, and disagreement
among them can provide information about uncertainty rather than simply indicating
analytical failure. Planetary knowledge architectures should therefore preserve the
identity, provenance and assumptions of different representations even when they
become connected.

Scientific assessment institutions already provide examples of partial knowledge
integration. Large-scale assessments can synthesise extensive research while
distinguishing confidence levels, areas of disagreement and unresolved uncertainty. Yet
the translation from scientific synthesis into governance remains difficult because policy
institutions must combine scientific knowledge with legal, economic, administrative and
normative considerations. Knowledge integration therefore extends beyond
interdisciplinary science towards inter-institutional cognition.

Epistemic traceability becomes essential as knowledge travels through this
architecture. Decision-makers should be able, at appropriate levels, to determine where
important claims originated, how they were transformed and which uncertainties remain.
Without such traceability, integrated knowledge can acquire an appearance of
consensus that exceeds the evidence from which it emerged.

Planetary knowledge integration consequently depends upon preserving both
connection and difference. The objective is not that all institutions adopt one
planetary representation, but that their representations become sufficiently
interoperable for systemic relationships, disagreements and uncertainties to
become collectively visible. This principle protects epistemic diversity while allowing
distributed knowledge to contribute to wider governance intelligence.

15. Cognitive Subsidiarity

The distribution of cognitive capacity across governance scales raises a question
analogous to the political principle of subsidiarity. If different institutions possess different
cognitive advantages, at what level should particular cognitive functions be performed?
Centralising every analytical capability at planetary scale would sacrifice contextual
knowledge and create substantial dependencies, while requiring every local institution to
independently reproduce global analytical capacities would be inefficient and unrealistic.

PGNM therefore introduces the principle of Cognitive Subsidiarity: cognitive
functions should, where possible, be performed at the governance level or network
location best positioned to execute them effectively while remaining connected to the
wider cognitive architecture through appropriate interfaces and feedback.
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The principle differs from simply locating cognition at the lowest possible level.
Some functions inherently require broader integration. Detecting global climate trends,
monitoring international financial contagion or assessing transnational technological
dependencies cannot be performed adequately from isolated local perspectives.
Conversely, understanding how a climate adaptation strategy affects a particular
neighbourhood or how a public-health intervention interacts with local social practices
may require knowledge unavailable at higher levels.

Cognitive subsidiarity therefore asks where particular combinations of proximity,
expertise, information, computational capacity and contextual understanding are
strongest. The answer can differ among cognitive functions even within the same policy
problem. Sensing may occur locally, modelling internationally, interpretation across
several levels and implementation within national or municipal institutions. No single
governance scale needs to monopolise the complete cognitive process.

This distribution also has implications for resilience. When higher-level
institutions depend upon lower-scale observation while local institutions depend upon
planetary analysis, the architecture becomes mutually interdependent rather than simply
hierarchical. Disruption at one level can affect others, but distributed capacities can also
provide alternative pathways through which cognition continues when particular nodes
fail.

Cognitive subsidiarity should not become a justification for reproducing existing
inequalities in institutional capacity. A function may appear naturally located within a
powerful international or national institution only because other nodes have never
received the resources necessary to develop equivalent capabilities. The distribution of
cognition therefore remains partly a question of institutional development and power.

The principle nevertheless provides a way to think systematically about scale
without assuming that cognitive integration requires cognitive centralisation. Planetary
governance intelligence can emerge from differentiated cognitive functions
distributed across levels, provided the architecture allows those functions to
become mutually informative.

16. Polycentric Governance
Intelligence

The preceding components converge upon a broader architectural principle.
Planetary governance networks contain multiple centres of perception, expertise,
interpretation, authority and action. These centres overlap, interact and sometimes
compete, yet none possesses complete knowledge or comprehensive control over the
wider system. PGNM describes the collective cognitive capacity that can emerge from
such arrangements as Polycentric Governance Intelligence.

Polycentric Governance Intelligence is not simply the sum of the capabilities
possessed by participating institutions. It depends upon the relationships connecting
them. A network containing highly capable nodes can remain collectively unintelligent if
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knowledge does not travel, representations cannot be reconciled or feedback fails to
reach relevant actors. Conversely, institutions with individually limited capabilities may
collectively generate substantial intelligence when specialised knowledge, comparative
evidence and implementation experience circulate effectively across the network.

Polycentricity offers several potential cognitive advantages. Multiple centres can
preserve diversity of representation, allowing different assumptions to be tested against
one another. Distributed experimentation can generate comparative knowledge across
jurisdictions. Redundant sensing can reduce dependence upon individual information
sources. Local autonomy can preserve contextual responsiveness, while wider networks
integrate patterns that become visible only at larger scales. The architecture can
therefore combine specialisation, diversity and redundancy in ways that a single
centralised cognitive system may struggle to reproduce.

Yet polycentricity also generates costs. Multiple representations can produce
confusion; overlapping responsibilities can obscure accountability; fragmented authority
can delay collective action; and institutional competition can prevent knowledge sharing.
Polycentric governance should therefore not be assumed to be inherently more
intelligent than centralised alternatives. Its performance depends upon the quality of
interfaces, flows, translation mechanisms and coordination structures connecting its
centres.

The central research question becomes one of architectural balance. Too little
integration produces fragmentation; excessive integration can generate homogenisation,
dependency or concentration of epistemic power. The objective is not maximal
connectivity but appropriate cognitive connectivity, sufficient to allow systemic
understanding and coordinated learning while preserving the diversity and autonomy
from which distributed intelligence partly derives.

Polycentric Governance Intelligence therefore provides a network-level
counterpart to the distributed cognition developed within ICAM. Planetary intelligence
does not reside in a planetary centre; it can emerge from the organised interaction
of multiple cognitive centres whose partial perspectives become connected
without being collapsed into a single institutional viewpoint. This architecture
establishes the foundation upon which the remaining functions of PGNM — coordination,
memory, feedback, resilience and metacognition — can be developed.
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17. Coordination within Planetary
Governance Networks

The existence of shared knowledge does not ensure coordinated action.
Institutions may possess broadly compatible representations of a planetary problem
while remaining unable to align their interventions because authority is distributed,
incentives differ, implementation capacities vary or institutional procedures operate
according to incompatible logics. Planetary Governance Networks therefore require
mechanisms through which cognitive integration can become connected to differentiated
action without assuming that coordination must take the form of central command.

Within PGNM, network coordination refers to the processes through which
institutionally autonomous nodes adjust their interpretations, expectations or actions in
relation to one another while remaining embedded within distinct structures of authority.
Coordination can emerge through formal agreements, shared protocols, regulatory
standards, professional norms, information exchange, joint planning, negotiated
commitments or recurrent interaction. Different mechanisms may coexist within the same
network, and their effectiveness can vary according to the problem being governed.

The distinction between cognitive coordination and behavioural coordination
remains important. Institutions may coordinate their understanding of a problem without
agreeing upon identical responses, while coordinated behaviour may sometimes occur
despite substantial differences in interpretation. Planetary governance frequently
requires both: sufficiently interoperable knowledge to understand systemic relationships
and sufficiently aligned action to prevent individually rational interventions from
producing collectively damaging outcomes.

Coordination also varies in intensity. Some problems require only information
sharing, while others demand compatible standards, coordinated implementation or
binding commitments. The appropriate architecture depends wupon causal
interdependence. Where actions in one jurisdiction create strong external effects
elsewhere, weak coordination may leave significant governance gaps. Where local
conditions vary substantially, excessive harmonisation may reduce adaptability and
suppress useful experimentation.

PGNM therefore avoids treating coordination as a single institutional variable.
The relevant question is whether the architecture provides the degree and form of
coordination appropriate to the cognitive and causal structure of the problem. A
network capable of integrating knowledge but unable to connect that knowledge to
differentiated action remains cognitively incomplete; a network that coordinates action
without maintaining adequate knowledge integration risks producing collective
responses based upon weak or outdated representations.

Coordination should consequently be understood as an interface between
cognition and action. It is through coordination that distributed understanding becomes
capable of influencing the behaviour of multiple autonomous institutions while preserving
the plural authority structures characteristic of planetary governance.
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18. Temporal Coordination and
Cognitive Synchronisation

Planetary governance networks do not merely connect institutions located in
different places; they connect institutions operating through different temporal structures.
Scientific research, political deliberation, administrative implementation, financial
markets, technological development and ecological change unfold at radically different
speeds. The resulting temporal asymmetry can produce governance failure even when
relevant knowledge and institutional capacity are otherwise present.

A scientific assessment may require years of observation before reaching robust
conclusions, while political institutions may need to respond within weeks. Financial
disturbances can propagate internationally within hours, whereas regulatory reform may
require months or years. Technological capabilities can change faster than legal
frameworks designed to govern them, while environmental consequences may unfold
over decades beyond ordinary electoral or budgetary horizons. Planetary governance
therefore contains a problem of cognitive synchronisation: the alignment of
knowledge, interpretation and decision processes whose temporal rhythms differ.

Synchronisation does not mean forcing every institution to operate at the same
speed. Different cognitive functions require different temporalities. Scientific caution may
be essential precisely because premature conclusions could mislead policy, while
emergency governance may require provisional decisions before complete evidence
becomes available. The architectural challenge is to connect these temporalities so that
slower knowledge processes do not become irrelevant to fast-moving decisions and
rapid signals do not bypass the institutions responsible for long-term interpretation.

Early-warning systems provide one mechanism for bridging these differences.
Preliminary signals can be communicated before complete scientific certainty is
available, provided uncertainty remains visible. Periodic assessments can translate
continuously changing evidence into forms compatible with institutional planning cycles.
Scenario analysis can connect long-term processes with present decisions by revealing
how contemporary choices alter future pathways. These mechanisms do not eliminate
temporal mismatch but make it more governable.

Temporal coordination also requires institutional memory because decisions
made under one temporal horizon may generate consequences experienced under
another. Political actors who authorise interventions may no longer occupy office when
long-term outcomes become visible. Without persistent memory, feedback arriving years
later may fail to reconnect with the assumptions that produced the original decision.

Planetary governance intelligence therefore depends partly upon the
capacity to connect multiple institutional clocks. A cognitively integrated network
must not only move knowledge across jurisdictions and scales but preserve meaningful
relationships among processes unfolding at different speeds.
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19. Network Trust and Epistemic
Reliance

No institution participating in a planetary governance network can independently
verify every observation, model or assessment upon which its decisions depend.
Distributed cognition therefore requires epistemic reliance: institutions must routinely
use knowledge generated by actors whose analytical processes they do not reproduce
themselves. Such reliance is unavoidable in complex governance systems, but its quality
depends upon the architecture of trust surrounding it.

Trust within PGNM should not be understood as unquestioning confidence.
Cognitively productive trust is calibrated. Institutions need reasons to rely upon external
knowledge, including methodological credibility, transparent provenance, demonstrated
expertise, institutional independence or recurrent validation. At the same time, they
require mechanisms through which claims can be challenged when assumptions
change, evidence conflicts or institutional incentives create reasons for caution.

The absence of trust can fragment governance cognition. Institutions may
duplicate analytical work unnecessarily, refuse to share sensitive information or
disregard external assessments even when those assessments contain knowledge
essential to systemic understanding. Excessive trust creates the opposite vulnerability:
errors originating in highly influential nodes can propagate rapidly across the network
because dependent institutions lack independent capacities for verification.

This tension becomes especially significant where particular organisations
function as epistemic hubs. International scientific institutions, statistical agencies,
technological platforms or specialised research centres may produce information used
by large numbers of governance actors. Their reliability can substantially increase
collective cognitive capacity, but concentration also creates systemic dependency. The
network must therefore distinguish efficient epistemic specialisation from fragile
epistemic centralisation.

Provenance and traceability can support calibrated reliance by allowing
institutions to understand the origins and limitations of knowledge they cannot
independently reproduce. Model pluralism can provide additional protection where
alternative analytical pathways remain available. Professional standards, peer review
and independent evaluation can likewise stabilise trust without converting it into
unquestioned authority.

Planetary cognition depends upon institutions being able to rely upon one
another without becoming cognitively subordinate to one another. Trust therefore
functions not merely as a social condition of cooperation but as an architectural property
of distributed knowledge systems.
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20. Cognitive Asymmetry and
Epistemic Dependency

Planetary governance networks are characterised by substantial inequalities in
cognitive capacity. Some institutions possess advanced scientific infrastructures,
extensive administrative datasets, powerful computational systems and highly
specialised expertise, while others operate with limited analytical resources or depend
heavily upon knowledge produced elsewhere. These differences create cognitive
asymmetry within the network.

Asymmetry is not inherently problematic. Distributed cognitive specialisation
necessarily implies that different nodes possess different capabilities, and efficient
networks need not reproduce every form of expertise everywhere. The difficulty arises
when specialisation becomes dependency to such an extent that particular institutions
can no longer evaluate the knowledge upon which their decisions depend or develop
alternative representations when dominant systems prove inadequate.

Epistemic dependency can emerge through several pathways. Governments
may rely upon external technological platforms for critical analytical infrastructure; lower-
capacity institutions may depend upon international organisations for modelling;
proprietary computational systems may become essential to public decision processes;
or a small number of scientific centres may become disproportionately influential
because comparable expertise does not exist elsewhere. These arrangements can
increase short-term cognitive capacity while simultaneously reducing long-term
institutional autonomy.

Dependency also interacts with political power. Institutions controlling important
datasets, models or technical standards can shape the representations through which
other actors understand planetary problems even without possessing formal decision
authority. Epistemic infrastructure can therefore become a source of structural influence
within governance networks.

PGNM does not imply that all asymmetry should be eliminated. Such an objective
would be unrealistic and could undermine beneficial specialisation. The relevant concern
is whether dependent nodes retain sufficient interpretative and contestatory capacity
to understand the limitations of external knowledge, request alternative analyses and
participate meaningfully in decisions shaped by that knowledge.

This suggests that planetary governance capacity-building should include
cognitive capacity rather than focusing exclusively upon implementation resources.
Strengthening institutions may require improving data infrastructures, analytical
expertise, access to models and participation in knowledge-production networks. A
governance network cannot become genuinely polycentric if some of its nodes
participate primarily as passive recipients of representations produced elsewhere.
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21. Network Memory and the
Persistence of Collective Learning

Governance networks often become most visible during crises. Institutions
establish emergency coordination mechanisms, scientists exchange information rapidly,
new datasets are constructed and implementation experience accumulates across
jurisdictions. Yet once the immediate problem recedes, these temporary configurations
can dissolve. Personnel change, platforms become inactive, documentation fragments
and lessons that appeared institutionally obvious during the crisis become difficult to
recover years later.

This creates the problem of Network Memory: the capacity of a distributed
governance network to preserve knowledge generated through collective experience so
that it remains available to future configurations of actors. Network memory differs from
the organisational memory of individual institutions because the relevant knowledge may
never have belonged to a single node. It can exist primarily within relationships, shared
procedures, comparative experiences and distributed records.

Persistent repositories provide one component of network memory, but storage
alone is insufficient. Knowledge must remain interpretable. Records require provenance;
models require version histories; institutional decisions require contextual
documentation; and lessons generated through implementation must remain connected
to the conditions under which they were learned. Otherwise networks accumulate
information without preserving the cognitive relationships necessary to use it.

Communities of practice can provide another form of memory. Professional
networks maintain tacit knowledge and shared experience across organisational
boundaries, sometimes surviving institutional restructuring more effectively than formal
databases. Yet such memory can become vulnerable to personnel turnover or exclusion
if it remains dependent upon informal relationships.

Network memory also requires mechanisms for retrieval and reactivation.
Knowledge preserved after one crisis may be highly relevant to another without being
recognised as such. Computational systems may increasingly support retrieval across
large distributed repositories, but semantic access remains essential: institutions need
to understand why earlier knowledge is relevant and how contemporary conditions differ
from those under which it was generated.

The temporal continuity provided by network memory is essential to cumulative
planetary intelligence. Without it, each activated governance configuration risks
rediscovering problems previously encountered elsewhere or repeating institutional
mistakes already documented. A network learns only when experience survives the
configuration that originally produced it.
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22. Activated Planetary Cognitive
Configurations

Planetary governance networks do not operate continuously as fully integrated
systems. Their architecture is partly latent. Different nodes, interfaces and cognitive
functions become relevant according to the problem confronting the governance system,
and relationships that remain peripheral under ordinary conditions can become central
during crises or periods of rapid change. PGNM describes these temporary or problem-
specific arrangements as Activated Planetary Cognitive Configurations.

The concept extends ICAM's activated cognitive configurations beyond the
boundaries of individual institutions. A pandemic, for example, can activate relationships
among local health systems, national public-health agencies, research laboratories,
international organisations, pharmaceutical manufacturers, logistics networks, statistical
infrastructures and political authorities. Climate-related emergencies activate different
combinations of meteorological systems, civil-protection agencies, infrastructure
operators, municipalities, scientific institutions and international monitoring networks. A
major financial disruption produces yet another configuration.

These configurations are not created from nothing when a crisis begins. Their
effectiveness depends upon latent architecture established beforehand. Institutions must
know how to communicate, data standards must be sufficiently interoperable,
professional relationships must exist and authority boundaries must be understood.
Networks assembled only after a systemic disturbance has become severe may lose
critical time constructing interfaces that could have existed in advance.

Activation also changes network topology. Nodes that normally occupy peripheral
positions may become central because they possess specialised knowledge relevant to
the emerging problem. New interfaces may form, information flows may accelerate and
temporary coordination structures may override ordinary administrative routines. The
network therefore exhibits a dynamic cognitive architecture rather than a permanently
fixed configuration.

Deactivation presents a corresponding challenge. Emergency structures cannot
remain indefinitely at maximum intensity, yet dissolving them completely can destroy the
relationships and memory needed for future events. PGNM therefore suggests that
effective networks require mechanisms through which activated configurations can
return to latent states while preserving knowledge, interfaces and reactivation capacity.

Planetary governance intelligence depends not upon maintaining
permanent maximum coordination, but upon the capacity to mobilise appropriate
cognitive configurations when particular systemic conditions require them. This
makes activation capability an important dimension of network resilience.
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23. Transboundary Feedback

The consequences of governance decisions frequently emerge beyond the
jurisdiction in which those decisions were taken. Environmental regulation can alter
international production patterns; industrial subsidies can reshape global markets;
agricultural policy can affect ecosystems elsewhere through trade; technological
regulation can influence innovation across jurisdictions; and national responses to health
emergencies can alter epidemiological conditions in neighbouring regions. Planetary
governance therefore requires feedback architectures capable of following
consequences across institutional boundaries.

PGNM describes this process as Transboundary Feedback: the return of
information concerning consequences generated across jurisdictions, scales or
functional domains to the institutions whose actions contributed to those consequences
or whose future decisions should be informed by them.

Transboundary feedback is difficult because administrative monitoring systems
are usually aligned with jurisdictional responsibility. Institutions observe outcomes
occurring within the territories or sectors for which they are accountable, while external
effects may fall outside routine evaluation. As a result, consequences can become
cognitively externalised: they exist within the governed system but remain outside the
observational architecture of the institution that helped produce them.

This problem can reinforce policy fragmentation. If a jurisdiction receives the
benefits of an intervention while costs appear elsewhere, domestic evaluation may
classify the policy as successful even when its systemic consequences are negative.
Conversely, policies generating benefits beyond their jurisdiction may appear less
valuable to the institutions financing them. Planetary feedback therefore matters not only
for learning but for accurate representation of policy performance.

Creating transboundary feedback requires shared indicators, interoperable
monitoring systems and institutional arrangements capable of connecting outcomes with
upstream decisions. Yet causal attribution may remain difficult in complex systems where
multiple interventions interact. Feedback should therefore preserve uncertainty rather
than imply that every consequence can be assigned cleanly to a particular actor.

The concept extends the recursive logic of CPDF to network scale.
Implementation generates evidence, but that evidence must sometimes travel across
jurisdictions before reaching the institutions capable of learning from it. Without
transboundary feedback, planetary governance networks can coordinate
interventions while remaining systematically unable to perceive the
consequences they create elsewhere.
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24. Planetary Feedback
Architecture

Individual feedback relationships become collectively significant when they form
a wider Planetary Feedback Architecture through which consequences,
implementation experience and changing systemic conditions can influence cognition
across the governance network. Such an architecture connects observation after
intervention with institutional memory, model revision, coordination and future policy
design.

Planetary feedback is necessarily distributed. Different nodes observe different
consequences, and no single institution can capture the complete effects of interventions
occurring across complex interconnected systems. Local institutions may detect social
or environmental outcomes invisible within national indicators, while planetary monitoring
systems identify aggregate changes that individual jurisdictions cannot perceive.
Effective feedback therefore requires integration across scales without assuming that
one observational perspective is sufficient.

Feedback also needs to reach the appropriate cognitive location. Information
concerning unintended consequences may arrive at an institution lacking authority or
analytical capacity to respond. A scientific network may identify a systemic effect while
implementation responsibility lies elsewhere. Interfaces must therefore connect
detection not only with knowledge repositories but with institutions capable of revising
models, altering coordination mechanisms or reconsidering interventions.

The architecture should also distinguish operational feedback from deeper
cognitive learning. Some information indicates that implementation needs adjustment
while leaving the underlying representation intact. Other evidence challenges
assumptions concerning causal relationships, institutional roles or the nature of the
problem itself. A mature planetary feedback architecture must allow consequences to
propagate deeply enough to alter shared representations when necessary.

This requirement becomes particularly difficult where network structures are
politically stable but planetary systems are changing. Established institutions may
continue exchanging information through routines designed for earlier conditions,
producing feedback that reinforces obsolete categories. Network learning therefore
requires periodic examination of whether the feedback architecture itself remains
appropriate to the systems being governed.

Planetary feedback architecture closes the cognitive loop between
distributed action and distributed consequence. Without it, planetary governance
remains capable of intervention but weakly capable of cumulative learning; with it, the
network gains the possibility of revising not only what it does, but how it understands the
systems within which it acts.
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25. Network Resilience and
Cognitive Continuity

Planetary governance networks operate within environments where individual
nodes, communication infrastructures or coordination mechanisms may fail. Political
conflict can interrupt information exchange, institutions can lose capacity, technological
systems can become unavailable and crises can overwhelm organisations that normally
perform central cognitive functions. Distributed architecture can provide resilience under
such conditions, but only when redundancy and connectivity are organised appropriately.

Network resilience within PGNM refers to the capacity of a governance network
to preserve essential cognitive functions despite disruption, reconfigure relationships
when particular nodes or interfaces fail and recover without losing critical institutional
knowledge. Resilience therefore concerns cognition as well as operational continuity.

Redundancy can support this capacity by ensuring that essential observations or
analytical functions do not depend exclusively upon one node. Multiple scientific
institutions may provide independent assessments; overlapping monitoring systems may
detect failures in one another; and distributed repositories can protect network memory.
Yet redundancy also creates costs and can produce conflicting information. The objective
is not duplication for its own sake but sufficient alternative capacity to prevent single
points of cognitive failure.

Diversity contributes differently. Institutions using different methods or
representations may identify errors that would remain invisible within homogeneous
networks. Model pluralism can therefore increase resilience by preventing one analytical
framework from becoming the sole basis of planetary understanding. However, diversity
requires interfaces capable of interpreting disagreement; otherwise pluralism becomes
fragmentation.

Connectivity itself presents a paradox. Highly connected networks can circulate
knowledge rapidly, but they can also propagate error rapidly. A mistaken assessment
originating in a trusted epistemic hub may spread across many dependent nodes before
alternative interpretations emerge. Resilient cognitive networks therefore require not
maximal connectivity but architectures containing independent verification, alternative
pathways and appropriate friction.

Network memory becomes especially important after disruption. Reconfiguration
is easier when institutions retain knowledge of previous coordination arrangements,
historical failures and available alternative interfaces. Resilience therefore emerges from
the interaction of redundancy, diversity, memory and adaptive connectivity.

Aresilient Planetary Governance Network is not one that never experiences
cognitive failure, but one capable of preserving essential perception and learning
while reorganising around failure without allowing temporary disruption to
become systemic cognitive collapse.
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26. From Network Coordination to
Planetary Governance Intelligence

The components developed thus far describe a governance architecture whose
intelligence cannot be located within any individual institution. Distributed nodes
contribute specialised cognitive capabilities; interfaces allow knowledge to cross
organisational boundaries; cross-scale flows connect local observation with planetary
synthesis; cognitive scale translation preserves relationships among different levels of
representation; trust enables calibrated epistemic reliance; network memory preserves
experience; activated configurations mobilise relevant capacities; and feedback allows
consequences to reshape subsequent understanding.

When these relationships operate coherently, the network can develop capacities
that exceed those of its individual participants. It may detect patterns invisible from any
single jurisdiction, integrate evidence across domains, anticipate transboundary
consequences, coordinate differentiated responses and learn from implementation
occurring across multiple locations. PGNM describes this emergent property as
Planetary Governance Intelligence.

Planetary Governance Intelligence should not be interpreted as a metaphorical
planetary mind or as evidence that governance networks possess consciousness or
unified agency. It describes a functional property of distributed institutional systems: their
capacity to perform governance-relevant cognitive processes across planetary
interdependencies. The concept remains grounded in observable relationships among
institutions, infrastructures, knowledge flows and decision processes.

A provisional definition can therefore be stated as follows: Planetary
Governance Intelligence is the emergent capacity of distributed governance
networks to perceive planetary conditions, integrate heterogeneous knowledge,
anticipate systemic risks, coordinate differentiated action, learn from
transboundary consequences and adapt across governance scales while
preserving plural structures of legitimate authority.

The final clause remains essential. A network may become increasingly
integrated cognitively without becoming a unified political actor. Indeed, part of its
intelligence may derive from preserving multiple centres of knowledge, experimentation
and authority. Planetary Governance Intelligence therefore emerges through organised
plurality rather than institutional uniformity.

The concept also establishes a criterion against which PGNM can eventually be
investigated empirically. The existence of international organisations, shared datasets or
transnational coordination mechanisms does not by itself demonstrate planetary
intelligence. Researchers must examine whether these structures actually improve
distributed perception, knowledge integration, anticipation, coordination, feedback and
learning.

The transition from planetary governance networks to Planetary
Governance Intelligence therefore depends not upon the number of connections
among institutions, but upon whether those connections form a cognitive
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architecture capable of transforming distributed knowledge and differentiated
action into cumulative collective learning.

27. Failure Modes in Planetary
Governance Networks

The emergence of networked cognitive capacity should not be interpreted as an
inevitable consequence of institutional connectivity. Planetary governance networks can
contain extensive sensing infrastructures, sophisticated analytical institutions and dense
communication channels while remaining unable to construct sufficiently coherent
representations of the systems they govern. Failure may arise not because individual
institutions perform poorly but because relationships among otherwise capable nodes
produce fragmentation, distortion or delay. PGNM therefore requires a network-level
account of cognitive failure.

A first category can be described as Sensing Failure, occurring when significant
changes within the governed system remain outside the observational architecture of the
network or are detected too late to support meaningful response. Such failure may result
from geographical gaps, inadequate indicators, technological limitations or systematic
neglect of phenomena that resist conventional measurement. Sensing failure can coexist
with enormous informational abundance because the quantity of available data provides
no guarantee that the relevant signals are being observed.

Integration Failure occurs when relevant knowledge exists across the network
but cannot be combined into representations capable of supporting systemic
understanding. Institutions may use incompatible categories, models or evidential
standards, leaving each node with a partial view of relationships that extend beyond its
analytical boundaries. Integration failure therefore differs from ignorance: the network
collectively possesses relevant information but lacks the architecture required to make
that information cognitively cumulative.

Translation Failure emerges when knowledge cannot move effectively across
institutional or governance scales. Planetary assessments may remain too abstract to
inform local implementation, while locally generated evidence may disappear through
aggregation before influencing higher-scale representations. Translation failure can
therefore distort knowledge even when information transmission itself remains
technically successful.

Coordination Failure occurs when institutions possess sufficiently compatible
understandings of a problem but cannot align differentiated action. Authority may be
fragmented, incentives may diverge or coordination mechanisms may remain too weak
relative to the degree of causal interdependence. Cognitive capacity then fails to become
operationally consequential.

Feedback Failure arises when consequences generated by collective or
distributed interventions do not return to the institutions whose future reasoning should
be altered by them. Such failure is especially likely where effects emerge beyond

© IDHUS Institute 36



WP-D-L02-001 — Planetary Governance Network Model

jurisdictional boundaries or over temporal horizons extending beyond ordinary
administrative evaluation.

Finally, Network Memory Failure occurs when knowledge generated through
previous experience becomes unavailable to subsequent configurations. Institutions may
preserve fragments individually while the relationships connecting those fragments
disappear. The network then loses cumulative learning despite retaining substantial
documentary information.

These failure modes can interact. Weak sensing can produce poor integration;
translation failures can distort coordination; fragmented coordination can make causal
attribution difficult; and weak feedback can prevent the network from discovering that its
representations were inadequate. Planetary cognitive failure is therefore often
architectural rather than localisable: the problem lies not within a single institution
but within the relationships through which multiple institutions attempt to know
and govern together.

28. Authority Gaps and
Responsibility Fragmentation

Cognitive integration can reveal problems for which no institution possesses
sufficient authority to respond. A governance network may understand a systemic risk,
identify plausible interventions and even agree broadly upon their necessity while
remaining unable to translate that understanding into action because relevant
competencies are divided across jurisdictions. PGNM describes this condition as an
Authority Gap.

Authority gaps emerge when the scale or structure of a problem does not
correspond to the distribution of legitimate decision-making power. A transboundary
environmental process may require coordinated intervention across several jurisdictions,
none of which can independently produce the necessary outcome. A technological
infrastructure may operate internationally while regulatory competencies remain
national. An international organisation may possess extensive knowledge and convening
capacity while lacking enforcement authority. In each case, cognition extends beyond
the architecture of legitimate action.

This condition should not automatically be interpreted as evidence that authority
must be centralised. Different problems may require different institutional responses,
ranging from voluntary coordination and mutual recognition to binding agreements or
delegated transnational authorityy. PGNM does not determine the appropriate
constitutional solution. It identifies the cognitive consequence of the mismatch: a
network can know what needs attention while lacking an institutional pathway
through which that knowledge becomes actionable.

Responsibility fragmentation creates a related difficulty. When multiple actors
contribute partially to a systemic outcome, accountability can become diffuse. Each
institution may fulfil its formal mandate while the collective result remains inadequate.
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Governance failure then becomes difficult to attribute because no single node possesses
responsibility for the system as a whole.

This can weaken learning. If responsibility for outcomes is unclear, institutions
may interpret failure as originating elsewhere, reducing incentives to revise their own
assumptions or practices. Network feedback therefore requires not only information
about consequences but sufficient clarity concerning how different actions contributed to
them.

Authority gaps and responsibility fragmentation reveal why the distinction
between cognitive integration and political centralisation must remain carefully qualified.
Cognitive integration can make institutional inadequacy more visible, but it cannot itself
resolve constitutional questions concerning who should possess authority. Planetary
Governance Intelligence can illuminate the architecture of collective problems;
legitimate political institutions must still determine how responsibility and
authority should be organised in response.

29. Epistemic Power and Network
Capture

Knowledge infrastructures do not operate outside relations of power. Institutions
capable of producing widely used datasets, models, standards or classifications can
influence how other actors understand governance problems even when they possess
little formal political authority. As planetary governance becomes increasingly dependent
upon shared cognitive infrastructures, control over those infrastructures can therefore
generate forms of epistemic power.

Epistemic power within PGNM refers to the capacity of a node or group of nodes
to influence the representations, evidential standards or interpretative frameworks
through which other participants understand the governed system. Such influence may
arise legitimately from expertise and methodological credibility, but it can also become
structurally disproportionate when alternative sources of knowledge are weak or
inaccessible.

The problem becomes particularly significant where technical complexity creates
dependency. Institutions relying upon models they cannot independently interrogate may
gradually adopt assumptions embedded within those systems without recognising them
as contestable. Proprietary computational infrastructures can further reduce
transparency when essential analytical processes remain inaccessible to public
institutions. Standards designed by a limited set of actors may become globally influential
because interoperability depends upon their adoption.

PGNM therefore introduces the possibility of Network Capture, in which
particular institutional, commercial, political or epistemic interests acquire
disproportionate influence over the cognitive architecture of a governance network.
Capture need not involve explicit manipulation. It can emerge gradually through resource
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asymmetries, path dependency, standard-setting power or the concentration of
specialised expertise.

Distributed architecture provides some protection when multiple independent
nodes preserve alternative representations and analytical capabilities. Model pluralism,
open methodological standards, epistemic traceability and institutional capacity-building
can reduce dependence upon single cognitive centres. Yet excessive fragmentation can
also weaken the common infrastructures necessary for collective understanding.

The objective is therefore not to eliminate epistemic authority, since complex
governance inevitably depends upon specialised expertise, but to prevent expertise from
becoming cognitively unchallengeable. A planetary governance network cannot
remain genuinely polycentric if the representations through which its participants
understand reality are effectively controlled by a narrow set of epistemic actors.

30. Interoperability without
Cognitive Homogenisation

The need for knowledge integration creates pressure towards standardisation.
Shared classifications, data formats, indicators and modelling conventions can
substantially increase interoperability across institutions. Without some common
structures, planetary governance networks may be unable to compare observations or
combine evidence. Yet the same processes that improve interoperability can reduce
cognitive diversity when standardisation becomes homogenisation.

Cognitive homogenisation occurs when network integration progressively
narrows the range of representations, methods or forms of knowledge considered
institutionally legitimate. Institutions may adopt common categories because shared
systems require them, even when those categories fit some contexts better than others.
Alternative interpretations can become increasingly difficult to express when dominant
infrastructures determine what counts as valid or processable information.

This problem is especially consequential at planetary scale because institutional
diversity reflects genuine differences in ecological, social, political and cultural
conditions. Arepresentation designed for broad comparability may be useful for detecting
systemic patterns while remaining inadequate for particular local realities. |If
interoperability requires local institutions to abandon contextual categories, the network
may gain technical integration while losing cognitive resolution.

PGNM therefore distinguishes interoperability from uniformity. Interoperability
requires sufficient relationships among representations for knowledge to move and
comparisons to become possible. Uniformity requires representations themselves to
become substantially identical. The former can support network cognition; the latter may
reduce the diversity upon which polycentric intelligence partly depends.

Translation architectures become essential here. Rather than forcing all nodes to
adopt a single representation, networks can develop mappings among different
categories, preserve metadata concerning contextual differences and maintain multiple
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models whose relationships remain explicit. Computational systems may increasingly
support such translation, although they can also reproduce the biases embedded within
dominant standards.

The design principle is therefore one of structured plurality. Planetary
governance networks need enough commonality to communicate and enough
difference to continue seeing the world from multiple cognitively valuable
positions. The challenge is not to eliminate representational diversity but to make
diversity interoperable.

31. Network Blind Spots and
Systemic Misperception

Even highly connected networks can develop collective blind spots. If multiple
institutions depend upon similar datasets, analytical frameworks or assumptions, their
apparent agreement may reflect shared representational limitations rather than
independent confirmation. Planetary governance can therefore suffer from systemic
misperception even when information circulates efficiently.

Network blind spots can emerge through several mechanisms. Important
phenomena may remain difficult to quantify and consequently receive less institutional
attention. Marginalised communities or poorly monitored regions may generate limited
data, causing their experiences to become weakly represented within planetary
assessments. Dominant disciplinary frameworks may direct attention towards particular
causal relationships while excluding others. Historical categories can persist long after
the systems they describe have changed.

Connectivity can amplify these problems. Once a representation becomes widely
embedded within shared infrastructures, institutions may reproduce it automatically.
Indicators become incorporated into reporting systems, models use them as inputs and
policy evaluations adopt them as benchmarks. The network can therefore become
increasingly coherent around a representation that is systematically incomplete.

Diversity provides some defence but only when alternative observations can
reach influential parts of the network. A local institution may identify a phenomenon
invisible within global models, yet that knowledge contributes little to collective cognition
if scale translation fails. Similarly, scientific disagreement provides limited protection if
governance systems recognise only one class of model as authoritative.

Systemic misperception therefore demonstrates why network intelligence cannot
be inferred from consensus. Agreement can represent successful knowledge integration,
but it can also indicate shared dependence upon the same assumptions. Planetary
governance networks require mechanisms capable of distinguishing between these
possibilities.

Periodic representational review, independent analytical capacity, model
pluralism and active search for missing evidence can help expose blind spots. An
intelligent network must preserve not only the capacity to integrate what it knows,
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but the institutional possibility of discovering that its shared understanding is
wrong.

32. Planetary Governance
Metacognition

The capacity to recognise collective blind spots introduces a higher-order
cognitive function. If a governance network can represent aspects of its own knowledge
architecture, identify where information is missing, observe dependencies among nodes
and evaluate the quality of its coordination and feedback processes, it begins to perform
a form of Planetary Governance Metacognition.

The concept must be used carefully. PGNM does not imply that governance
networks possess consciousness or introspective awareness analogous to an individual
mind. Metacognition refers here to institutionalised processes through which a
distributed governance system can generate knowledge about the performance and
limitations of its own cognitive architecture.

Such processes already exist in partial forms. After-action reviews examine
coordination during crises. Independent evaluations identify failures in international
programmes. Scientific assessments map areas of uncertainty. Audits reveal
weaknesses in data infrastructures. Institutional reviews examine whether
responsibilities and communication channels remain appropriate. These activities
become metacognitive when their object is not merely a particular policy outcome but
the architecture through which the network perceived, interpreted and responded to the
problem.

Planetary Governance Metacognition can therefore ask questions such as:
Which regions remain poorly observed? Which nodes have become excessive epistemic
dependencies? Where are knowledge flows delayed? Which forms of evidence are
systematically excluded? Are feedback mechanisms reaching the institutions capable of
learning from them? Does the network possess sufficient representational diversity? Are
authority gaps preventing known risks from becoming actionable?

Answering these questions requires network self-observation. Information
concerning cognitive performance must itself be collected and integrated, creating an
additional layer of governance architecture. Indicators developed in F2 may eventually
contribute to this function, while simulation environments developed in G2 could allow
networks to examine hypothetical failures or alternative configurations.

Metacognition also creates political questions. Institutions evaluating the
architecture of planetary governance may themselves possess interests within that
architecture. Independent review, methodological transparency and plural participation
may therefore be necessary to prevent self-assessment from reproducing existing power
structures.

Planetary Governance Metacognition is the capacity of distributed
governance networks to generate structured knowledge about their own cognitive
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organisation, limitations and performance in order to support deliberate
architectural adaptation. It provides the bridge between network learning and network
evolution.

33. Adaptive Network
Reconfiguration

Recognition of architectural weakness has limited value if the network cannot
change. Planetary governance systems operate within environments whose institutional,
technological and ecological conditions evolve continuously, meaning that interfaces and
coordination mechanisms appropriate to one period may become inadequate later.
PGNM therefore treats Adaptive Network Reconfiguration as a necessary extension
of metacognitive capacity.

Adaptive reconfiguration refers to changes in the relationships among nodes,
interfaces, flows or cognitive functions undertaken in response to observed performance,
emerging problems or changing systemic conditions. Such changes can involve creating
new monitoring systems, strengthening previously peripheral nodes, altering reporting
pathways, introducing alternative analytical capacities or redesigning coordination
mechanisms.

Reconfiguration need not imply formal institutional restructuring. Governance
networks can change substantially through modifications to protocols, data standards,
professional relationships or computational infrastructures while existing organisations
remain intact. This flexibility may represent one of the advantages of networked
governance compared with architectures requiring extensive constitutional redesign
before cognitive relationships can change.

Activated Planetary Cognitive Configurations already demonstrate temporary
reconfiguration. The deeper question is whether lessons generated through those
configurations can alter the latent network after activation ends. If a crisis reveals that
particular interfaces were inadequate, future architecture should be capable of
preserving improved relationships rather than returning automatically to the previous
state.

Adaptive reconfiguration must nevertheless avoid continual instability. Networks
require sufficient persistence for trust, memory and expertise to accumulate. Constant
restructuring can destroy precisely the institutional relationships upon which distributed
cognition depends. Adaptation therefore requires balancing architectural continuity with
responsiveness.

The process should also remain attentive to power. Reconfiguration can shift
epistemic influence, redistribute resources or alter access to decision processes.
Changes presented as technical improvements may therefore have political
consequences even when formal authority remains unchanged.

A cognitively adaptive planetary network is not one that continually
redesigns itself, but one capable of modifying its architecture when accumulated
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evidence indicates that existing relationships no longer support adequate
perception, integration, coordination or learning.

34. The Limits of Planetary
Governance Intelligence

The concept of Planetary Governance Intelligence should not be interpreted as
implying that sufficiently sophisticated network architecture can make planetary
governance fully knowable or controllable. Complex social, ecological and technological
systems contain uncertainty, emergence, strategic behaviour and normative
disagreement that cannot be eliminated through greater connectivity or computational
capability. PGNM therefore requires an explicit account of its own epistemic limits.

No planetary network can observe every relevant phenomenon. Sensing systems
remain selective, and the categories through which observation occurs shape what
becomes visible. Knowledge integration cannot produce a complete representation
because different models illuminate different relationships while excluding others.
Feedback can reveal consequences without establishing unambiguous causality.
Metacognition can identify known weaknesses while remaining unable to detect blind
spots for which the network possesses no conceptual representation.

Political limits are equally important. Improved cognition cannot resolve conflicts
rooted in incompatible interests or values. Institutions may understand the
consequences of their actions and still choose divergent policies because they represent
different constituencies, legal traditions or political priorities. Planetary Governance
Intelligence can improve the informational conditions under which such disagreements
occur, but it cannot legitimately replace political contestation.

Authority also constrains cognition's practical consequences. A network may
identify systemic risks without possessing mechanisms through which appropriate action
can be authorised. Conversely, powerful institutions may act despite uncertainty or
disagreement within the wider network. Cognitive architecture therefore remains only
one dimension of governance capacity.

There is also a risk that the language of planetary intelligence could encourage
technocratic interpretations of governance. If integrated scientific and computational
systems are treated as possessing superior understanding, political judgement may
become framed as interference with technically optimal solutions. PGNM rejects this
interpretation. Scientific knowledge can clarify consequences and computational
systems can expand the space of analysis, but collective decisions continue to contain
normative choices that cannot be derived from cognition alone.

Planetary Governance Intelligence should consequently be understood as a
bounded institutional capability: the capacity to improve collective perception,
interpretation, anticipation, coordination and learning under conditions that
remain uncertain, plural and politically contested. Its value lies not in eliminating
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these conditions but in enabling institutions to navigate them with greater systemic
awareness.

35. PGNM as an Architecture of
Distributed Planetary Cognition

The components developed throughout the model can now be integrated into a
coherent architecture. Planetary governance begins from a structural mismatch between
systems whose causal relationships extend across jurisdictions and institutions whose
authority, knowledge and administrative capacity remain distributed. PGNM does not
attempt to eliminate this distribution. It asks how differentiated institutions can become
cognitively connected sufficiently to govern interdependent systems without requiring the
creation of a single planetary decision centre.

At the foundation of the architecture are institutional nodes possessing
specialised cognitive capacities. Cross-institutional interfaces connect those nodes,
while cross-scale cognitive flows allow knowledge to move among local, national,
regional and planetary representations. Cognitive scale translation preserves
relationships among forms of knowledge generated at different levels, and cognitive
subsidiarity distributes functions according to the locations best positioned to perform
them.

Planetary sensing provides distributed observation, while knowledge integration
connects heterogeneous evidence without requiring epistemic homogenisation. Network
trust enables calibrated reliance across specialised institutions, while mechanisms of
traceability and pluralism protect against excessive dependency. Coordination connects
shared understanding with differentiated action, and temporal synchronisation allows
institutions operating through different decision rhythms to participate within common
cognitive processes.

Network memory provides continuity across time, Activated Planetary Cognitive
Configurations mobilise relevant capabilities around particular problems, and Planetary
Feedback Architecture returns distributed consequences to the institutions capable of
learning from them. Network resilience preserves essential cognitive functions during
disruption, while metacognition allows the architecture to examine its own weaknesses
and adaptive reconfiguration provides a pathway through which those weaknesses can
influence institutional relationships.

The resulting model is neither hierarchical nor purely decentralised. Some
cognitive functions may become highly concentrated because specialised integration is
efficient, while others remain distributed because contextual diversity is essential.
Authority can remain plural even where knowledge becomes deeply interconnected. The
architecture is therefore best understood as polycentric, nested and recursively
connected.

PGNM consequently represents planetary governance not as an institutional
pyramid but as an evolving network of cognitive relationships. Its central proposition
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is that planetary governance capacity depends not upon concentrating all relevant
knowledge or authority within a single institution, but upon organising the
relationships through which distributed institutions can perceive together,
interpret across difference, coordinate differentiated action and learn collectively
from consequences that cross the boundaries separating them.

36. PGNM as a Research
Framework

The Planetary Governance Network Model becomes scientifically useful only if
its concepts allow researchers to identify relationships that can be reconstructed,
compared and progressively evaluated across real governance systems. The framework
does not depend upon demonstrating the existence of a single integrated planetary
governance network. Contemporary governance is composed instead of overlapping
networks whose boundaries vary according to the systems, risks and policy domains
under examination. Climate governance, public health, financial regulation, technological
governance and environmental monitoring each mobilise different combinations of
institutions, infrastructures and knowledge communities. PGNM therefore provides an
analytical architecture through which these configurations can be studied without
assuming that they already constitute a coherent planetary system.

The first research task is consequently one of boundary construction.
Researchers must determine which nodes, interfaces and cognitive flows become
relevant to the governance problem being investigated. These boundaries cannot be
derived solely from formal institutional mandates because knowledge may travel through
scientific communities, technological infrastructures or informal professional networks
whose importance exceeds their formal governance status. Conversely, institutions
possessing substantial legal authority may occupy relatively peripheral positions within
the cognitive architecture of a particular problem.

Once provisional boundaries have been established, PGNM allows research to
examine how cognitive functions become distributed. Which nodes generate
observations? Where are those observations interpreted? Which institutions integrate
knowledge across jurisdictions? Where are scenarios or systemic risks modelled? How
does implementation evidence return to the network? Which nodes preserve memory?
Such questions make the distribution of governance cognition empirically
reconstructable without requiring cognition itself to be treated as an invisible or
metaphorical property.

The framework also directs attention towards relationships rather than
organisational inventories. Two governance domains may contain similar institutional
actors while performing very differently because their interfaces, trust relationships,
feedback structures or scale-translation mechanisms differ. Research should therefore
avoid equating institutional presence with cognitive capacity. The existence of a scientific
advisory body, shared database or international coordinating organisation provides little
information unless its relationship to wider cognitive processes is examined.
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PGNM can consequently support research at several levels simultaneously.
Individual interfaces can be studied to understand translation; network configurations
can be reconstructed to identify structural dependencies; particular crises can reveal
activated cognitive architectures; and longitudinal analysis can examine whether
feedback changes network organisation over time. The framework becomes
scientifically productive when planetary governance is treated not as an abstract
institutional aspiration but as a set of observable relationships through which
distributed actors attempt to perceive, interpret, coordinate and learn across
interdependent systems.

37. Empirical Reconstruction and
Cognitive Network Mapping

The distributed nature of planetary governance creates a methodological
challenge: many of the relationships relevant to cognition are not visible within
conventional institutional charts. Formal organisational structures show mandates and
reporting relationships, but knowledge may move through professional communities,
shared analytical infrastructures, intergovernmental working groups or recurrent informal
interactions that cut across those structures. Empirical research must therefore
reconstruct the realised cognitive network rather than assuming that formal governance
architecture corresponds to actual cognitive organisation.

Cognitive Network Mapping can provide one methodological approach.
Researchers could identify nodes contributing particular cognitive functions and trace the
interfaces through which information, interpretation, models, decisions and feedback
move among them. Such mapping would differ from conventional social network analysis
when the objective is not simply to measure relational density or centrality but to
understand what cognitive function particular relationships perform.

A node can occupy a structurally central position while contributing relatively little
to knowledge integration, just as a seemingly peripheral scientific institution may become
cognitively decisive during a particular crisis. Mapping should therefore combine
relational structure with functional interpretation. Connections need to be characterised
according to whether they support sensing, evidence exchange, translation,
coordination, implementation, feedback or memory.

Process tracing can complement network mapping by reconstructing how
particular pieces of knowledge travel through the architecture. Researchers might follow
an early-warning signal from initial observation through scientific interpretation,
administrative assessment and eventual policy response, identifying where information
was transformed, delayed or ignored. Similarly, implementation evidence can be traced
backwards through feedback channels to determine whether it influenced subsequent
representations.

Documentary evidence, interviews, institutional records, data infrastructures and
computational logs may provide different windows into these processes. No single
source is likely to reconstruct the complete network because many cognitive
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relationships remain tacit or episodic. Triangulation therefore becomes especially
important.

Activated Planetary Cognitive Configurations provide particularly valuable
empirical opportunities because crises make otherwise latent relationships visible.
Institutions communicate more frequently, temporary coordination structures emerge
and information flows accelerate. Yet researchers must avoid assuming that crisis
architecture represents ordinary network structure. The difference between latent and
activated configurations is itself an object of investigation.

Cognitive Network Mapping can therefore provide PGNM with a bridge between
conceptual architecture and empirical observation. Its purpose is not merely to show
who is connected to whom, but to reconstruct how distributed institutional
relationships contribute to the production, movement, transformation and use of
governance-relevant knowledge.

38. Comparative Research across
Governance Networks

Comparative research can reveal why governance networks confronting similar
forms of interdependence develop different cognitive capacities. Some domains possess
mature monitoring infrastructures and persistent scientific assessment mechanisms,
while others depend upon fragmented or episodic information exchange. Some networks
maintain strong transboundary feedback, whereas others remain capable of coordination
without cumulative learning. PGNM provides a vocabulary through which these
differences can be investigated systematically.

Comparison can occur across policy domains. Global public-health networks,
climate governance, financial regulation, biodiversity governance and technological
governance differ substantially in institutional history, authority distribution, scientific
infrastructure and temporal dynamics. These differences provide opportunities to
examine how particular architectures affect sensing, integration, coordination and
learning.

Comparison can also occur within the same governance domain across regions
or historical periods. Researchers might examine why similar environmental monitoring
networks produce different relationships between scientific evidence and policy, or how
international coordination architectures change following major crises. Longitudinal
comparison can be especially valuable for observing whether network memory and
feedback generate lasting institutional adaptation.

The relevant comparative variables should extend beyond conventional
measures of cooperation. Network density, number of participating institutions or
frequency of meetings may provide useful information, but PGNM suggests additional
dimensions: diversity of cognitive nodes, quality of cross-scale translation, distribution of
epistemic capacity, resilience of feedback, persistence of network memory and capacity
for adaptive reconfiguration.
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Comparison can also identify different architectural pathways towards similar
cognitive functions. One governance system may rely upon a central scientific
assessment institution, while another achieves integration through distributed networks
of specialised organisations. PGNM should not assume that one structural form is
universally superior. The scientific question is whether different architectures generate
comparable or distinctive cognitive capabilities under particular conditions.

Such research may eventually allow typologies of Planetary Governance
Networks to emerge from evidence rather than being imposed conceptually in advance.
Comparative analysis should therefore be used not merely to test whether PGNM
applies across cases, but to discover how different combinations of institutional
plurality, connectivity and coordination produce different forms of network
intelligence.

39. Progressive Validation of
PGNM

Validation of PGNM cannot depend upon demonstrating that more
interconnected governance networks consistently produce better policy outcomes.
Connectivity can transmit knowledge, but it can also propagate error; coordination can
improve collective action, but excessive standardisation can suppress useful diversity.
The framework therefore requires a more differentiated approach to validation.

One level concerns construct validity. Researchers must determine whether
concepts such as cognitive scale translation, network memory, epistemic dependency
and transboundary feedback can be identified consistently across empirical cases. If
these distinctions collapse when confronted with real governance systems, the
framework will require conceptual revision.

A second level concerns mechanism validation. PGNM proposes relationships
between architectural conditions and cognitive consequences. Stronger cross-scale
translation should, under appropriate conditions, improve the movement of contextually
meaningful knowledge; network memory should increase the availability of prior learning;
excessive epistemic dependency should increase vulnerability to failures originating in
dominant knowledge nodes. These propositions can be examined through comparative
cases and process tracing.

Athird level concerns system performance. Researchers can investigate whether
networks displaying stronger cognitive architectures detect risks earlier, integrate more
diverse evidence, coordinate more coherently or revise their representations more
effectively following implementation. Such outcomes remain difficult to attribute causally
because governance networks evolve within complex environments, but convergence
across multiple cases can progressively strengthen or weaken theoretical claims.

Natural experiments and major disruptions may provide particularly informative
evidence. When communication channels fail, institutions withdraw from networks or
new monitoring systems become available, researchers can examine how changes in
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architecture affect cognitive performance. Simulation environments may eventually
complement these observations by allowing controlled manipulation of network
configurations.

Validation should also include negative cases. Networks that appear highly
integrated yet perform poorly may reveal hidden dependencies or homogenisation.
Fragmented networks that nevertheless respond effectively may identify forms of
redundancy or local autonomy insufficiently represented within the framework.

PGNM should therefore be validated progressively through the
accumulation of convergent and contradictory evidence rather than through a
single performance metric. The purpose of validation is not to confirm the model as a
fixed description of planetary governance, but to determine which of its proposed
relationships remain explanatory across diverse institutional environments.

40. Methodological Cautions in
Researching Planetary
Governance Networks

Research into distributed governance cognition faces several methodological
risks. The first arises from visibility. Formal international institutions generate extensive
documentation and are therefore easier to study than informal professional networks,
local knowledge systems or technological infrastructures whose cognitive influence may
be equally important. Researchers could consequently reconstruct networks around the
actors leaving the strongest documentary traces rather than those performing the most
significant cognitive functions.

Arelated problem concerns institutional self-description. Organisations frequently
describe themselves as coordinating, knowledge-sharing or learning institutions, yet
formal mandates do not establish that these functions occur effectively in practice.
Research must distinguish declared architecture from realised architecture by examining
actual information flows, decisions and feedback.

Network boundaries create another difficulty. Planetary governance systems
overlap continuously. A climate governance network intersects energy, finance,
agriculture and technological governance; public-health networks intersect mobility,
trade and information systems. Any empirical reconstruction therefore simplifies a wider
web of relationships. Researchers should make boundary decisions explicit and examine
whether excluded nodes or domains materially alter findings.

Causality presents a further challenge. Governance performance can improve for
reasons unrelated to network cognition, including changes in resources, political
leadership or technological capability. Conversely, sophisticated cognitive networks may
fail because institutions deliberately reject coordinated action. Researchers must
therefore avoid attributing political outcomes directly to cognitive architecture.
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Measurement also risks privileging what is easiest to quantify. Data flows,
institutional connections and meeting frequencies can be counted, whereas trust,
translation quality and contextual understanding are more difficult to observe. A research
programme concerned with cognitive legibility must avoid reproducing its own form of
methodological legibility bias.

Finally, planetary governance research carries normative risks. Dense
coordination or integrated information systems may appear technically efficient while
raising legitimate concerns regarding autonomy, privacy, democratic accountability or
concentration of power. Researchers should therefore distinguish cognitive performance
from normative desirability.

The methodological challenge is to study planetary governance
intelligence without assuming that greater integration is inherently better
governance. PGNM provides an analytical framework for examining cognitive
relationships; political legitimacy and institutional desirability require additional forms of
evaluation.

41. PGNM in Relation to ICCA,
ICAM and CPDF

PGNM occupies a distinct position within the cumulative development of the L02
Operational Model Suite. ICCA established the conceptual architecture through which
Institutional Cognition could be organised as a scientific field, distinguishing foundational,
functional, architectural, operational and evolutionary dimensions. ICAM then developed
a model of distributed cognition within institutions, showing how cognitive nodes,
interfaces, flows, feedback structures and activated configurations contribute to
institutional intelligence. CPDF applied selected elements of that architecture to
computationally augmented policy design.

PGNM extends the analytical scale once again. The institution that appeared as
the principal cognitive system within ICAM can now become a node within a larger
network, while the interfaces and flows previously examined primarily within
organisations become cross-institutional and cross-jurisdictional relationships. This
extension preserves conceptual continuity while creating new problems that cannot be
reduced to the internal architecture of individual institutions.

Several concepts therefore migrate from earlier models while changing analytical
scale. Cognitive interfaces become cross-institutional interfaces; activated
configurations become Activated Planetary Cognitive Configurations; feedback becomes
transboundary and networked; distributed cognition becomes Networked Institutional
Cognition. At the same time, PGNM introduces concepts specific to multi-scale
governance, including Cognitive Scale Translation, Cognitive Subsidiarity, Network
Memory and Polycentric Governance Intelligence.

CPDF provides another important connection. Computational policy-design
systems may operate within individual PGNM nodes, while models and evidence
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generated through them can travel across network interfaces. Model pluralism, epistemic
traceability and computational legibility remain relevant at planetary scale because
integrated governance increasingly depends upon computational representations whose
assumptions can propagate across jurisdictions.

The relationship among these frameworks is therefore recursive rather than
merely sequential. PGNM inherits concepts from earlier models while generating
network-level questions that can later refine them. The Operational Model Suite
develops through analytical differentiation combined with conceptual
interoperability: each model examines a distinct level or function of Institutional
Cognition while remaining capable of exchanging concepts with the others.

42. PGNM within the Emerging
Operational Model Suite

The position of PGNM becomes especially significant when considered in relation
to the Working Papers that follow it. By moving Institutional Cognition across
organisational and jurisdictional boundaries, PGNM establishes a network-level
architecture upon which several later models can build.

The Human-Al Institutional Collaboration Architecture can examine how artificial
cognitive agents participate within the nodes and interfaces described by PGNM. Al
systems may support planetary sensing, translation, knowledge integration and
coordination, but their participation also introduces questions concerning verification,
dependency and authority that E2 will need to examine more closely.

The Governance Cognitive Performance Indicator Framework can operationalise
dimensions introduced here. Network sensing capacity, translation quality, epistemic
diversity, feedback resilience, memory persistence and adaptive reconfiguration may
eventually become candidates for systematic observation. F2 will need to determine
which properties can be measured without reducing complex cognitive relationships to
misleading proxies.

Governance Simulation Platforms can provide environments for exploring
network behaviour under controlled conditions. G2 may examine how different
distributions of connectivity, redundancy, epistemic concentration or feedback affect
governance performance when shocks propagate across institutional networks. PGNM
therefore provides part of the conceptual architecture that simulation environments may
later represent computationally.

The Al Governance Pilot Programmes can test particular network relationships in
real institutional settings. Pilots may examine cross-institutional information sharing, Al-
supported translation, distributed early warning or feedback mechanisms. Their scientific
value will depend upon whether interventions are treated as tests of specific architectural
propositions rather than simply demonstrations of new technology.

H2 and J2 operate at different levels. Civilisational Governance Evolution will
investigate how governance architectures change across longer historical trajectories,
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while Future Institutional Architectures will explore possible institutional configurations
beyond those currently observable. PGNM remains focused upon the network logic
through which contemporary and emerging institutions can become cognitively
interconnected.

The model therefore serves as a bridge between institutional architecture and
wider systemic governance. It provides the Operational Model Suite with a
framework for examining cognition when no single organisation can reasonably
be treated as the complete cognitive unit of governance.

43. Future Research Directions

The research agenda emerging from PGNM is necessarily broad because
planetary governance networks vary substantially across domains and remain unevenly
developed. One immediate priority concerns empirical mapping. Comparative
reconstruction of climate, health, financial, environmental and technological governance
networks could reveal whether the cognitive functions proposed by PGNM appear
consistently and how their architectures differ.

Cognitive scale translation deserves particular investigation. Researchers could
examine how local observations are transformed as they enter national and planetary
assessments, identify where contextual information disappears and study how global
representations are subsequently translated back into local policy. Such research could
reveal whether particular interface designs preserve contextual meaning more effectively
than others.

Epistemic dependency constitutes another important field. Mapping dependence
upon shared datasets, computational infrastructures, scientific institutions or private
technological providers could reveal hidden concentrations of cognitive power within
apparently polycentric governance systems. Comparative analysis might then examine
whether alternative infrastructures, redundancy or capacity-building reduce vulnerability
without undermining beneficial specialisation.

Network memory can be studied longitudinally through crises. Researchers could
reconstruct whether knowledge generated during pandemics, environmental
emergencies or financial disruptions remains available years later and whether
temporary coordination mechanisms leave persistent architectural changes. Such
studies would provide evidence concerning the relationship between activated
configurations and long-term institutional learning.

Planetary feedback architectures offer another substantial programme. Research
could trace consequences crossing jurisdictions and determine whether those
consequences eventually influence upstream policy representations. This would be
particularly valuable in domains characterised by externalities and complex supply
chains.

Planetary Governance Metacognition remains more exploratory but potentially
important. Future studies could investigate whether governance networks systematically
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identify their own sensing gaps, dependencies, translation failures and coordination
weaknesses, and whether such self-observation leads to architectural adaptation.

Simulation can eventually complement empirical research by exploring
configurations that cannot easily be manipulated in real institutions. Researchers could
test how different network structures respond to shocks, misinformation, node failure or
rapidly changing evidence. Such experiments would be particularly valuable when
connected to empirical cases rather than treated as abstract network optimisation.

Together these pathways can gradually transform PGNM from a conceptual
architecture into a cumulative research programme concerned with how distributed
institutional systems acquire, lose and reorganise the cognitive capacities
required to govern interdependence.

44. Scientific Contribution of the
Planetary Governance Network
Model

The principal scientific contribution of PGNM is to establish networked
institutional cognition as a distinct level of analysis within the study of
governance. Problems extending across jurisdictions cannot be understood adequately
by examining individual institutions alone, yet treating global governance as an
undifferentiated system obscures the distributed cognitive relationships through which
planetary problems become perceptible and actionable. PGNM provides an intermediate
architecture capable of representing institutions as internally complex cognitive systems
and simultaneously as nodes within wider governance networks.

This shift allows planetary governance to be examined through functions that
conventional accounts of cooperation do not always isolate explicitly. Sensing,
knowledge integration, scale translation, epistemic reliance, network memory,
transboundary feedback and metacognition become properties of relationships among
institutions rather than capabilities assumed to reside within a central governing actor.
The framework thereby explains how governance intelligence can become distributed
across organisations possessing different forms of knowledge, capacity and legitimate
authority.

A second contribution lies in separating cognitive integration from political
centralisation. PGNM does not assume that increasingly planetary problems require a
corresponding movement towards a unified planetary authority. It demonstrates instead
that knowledge, perception and learning can become more deeply interconnected while
political authority remains plural and polycentric. This distinction creates a theoretical
space for studying planetary governance capacity without presupposing a particular
constitutional model of world government.

A third contribution concerns scale. Cognitive Subsidiarity and Cognitive Scale
Translation provide concepts for analysing why different governance levels possess
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different epistemic advantages and how knowledge can move among them without
assuming that higher-scale representations are inherently superior. Planetary
intelligence therefore becomes a relationship among scales rather than cognition
concentrated at the highest scale.

Finally, PGNM introduces a reflexive dimension through Planetary Governance
Metacognition. A governance network can potentially become capable not only of
observing planetary systems but of examining aspects of its own cognitive architecture,
identifying blind spots, dependencies and failures, and using that knowledge to support
adaptive reconfiguration.

The resulting contribution is not a claim that planetary governance already
functions as an integrated cognitive system. It is a framework for investigating the
conditions under which such capacities can emerge. PGNM reframes planetary
governance from a problem concerned exclusively with cooperation among
political actors into a broader scientific problem concerning how institutionally
distributed societies can organise cognition across the boundaries that their
interdependencies increasingly transcend.
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45. Closing Perspective —
Governing without a Planetary
Centre

The expansion of human interdependence has created systems whose
consequences increasingly exceed the institutional boundaries through which societies
continue to organise political authority. It is tempting to interpret this mismatch as
evidence that governance must eventually reproduce the scale of the systems being
governed through corresponding centralisation. Planetary problems, from this
perspective, would ultimately require planetary institutions possessing sufficient authority
to act across the whole system. PGNM suggests that the relationship between scale and
governance is more complex.

Many of the capacities required for planetary governance do not depend upon
concentrating authority within a single centre. Distributed institutions can contribute
observations from different locations, scientific communities can integrate evidence
across jurisdictions, computational infrastructures can reveal systemic relationships,
international organisations can coordinate shared assessment, national governments
can mobilise administrative capacity and local institutions can preserve contextual
understanding. The cognitive problem is therefore not simply that relevant capabilities
are absent. They are frequently dispersed across institutional environments whose
relationships remain incomplete.

The possibility of Planetary Governance Intelligence emerges from organising
those relationships. Knowledge generated in one location must become accessible
elsewhere without losing provenance. Planetary representations must remain connected
to local realities. Institutions must be capable of relying upon specialised knowledge
without becoming epistemically subordinate to its producers. Consequences crossing
borders must return as feedback, while experience accumulated during temporary crises
must survive within network memory. When weaknesses become visible, the network
must possess some capacity to examine and adapt its own architecture.

None of these processes removes politics. Better knowledge can reveal trade-
offs without determining how they should be resolved. Shared understanding can expose
collective risks without automatically creating legitimate authority to address them.
Cognitive integration can make interdependence visible while leaving societies to
negotiate the constitutional and normative arrangements through which collective action
becomes legitimate. Planetary governance intelligence therefore complements political
governance rather than superseding it.

The architecture that emerges is neither a unified planetary mind nor a loose
collection of sovereign institutions operating independently. It is a polycentric system in
which different centres possess partial knowledge and differentiated authority while
participating in cognitive relationships that allow broader patterns and collective learning
to emerge. lts intelligence depends upon preserving diversity while constructing
interoperability, maintaining autonomy while enabling coordination and sustaining local
knowledge while developing planetary awareness.
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The journey towards more capable planetary governance may therefore be
understood not primarily as a movement towards a larger institutional centre, but as the
gradual construction of richer cognitive relationships among institutions that
already inhabit an interdependent world. The planet need not be governed from one
place in order for governance to become more capable of perceiving it as a connected
system.

The central transition described by PGNM is consequently not from
national governance towards planetary government, but from institutionally
fragmented cognition towards a polycentric architecture in which distributed
institutions can increasingly perceive across boundaries, reason across scales,
coordinate across jurisdictions and learn together from the planetary systems
they collectively inhabit.
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About the IDHUS Working Papers

This publication forms part of the constitutional publication ecosystem of the
IDHUS Institute. It should not be interpreted as an isolated academic paper but as one
component within a progressively expanding scientific architecture dedicated to the
development of the emerging discipline of Institutional Cognition.

Within the organisational architecture of the IDHUS Institute, the Working Paper
occupies a distinctive position. It comprises the elementary cognitive module through
which operational research is conducted. At the structural level, however, the Working
Paper also functions as the smallest autonomous organisational unit capable of
generating identifiable scientific contributions within the broader research ecosystem.
For the way we conduct our research, it represents the point at which constitutional
concepts, Research Series, Research Lines, methodologies, computational
developments and empirical investigations converge into a coherent research product
capable of contributing directly to the cumulative evolution of institutional knowledge.

Series A — Foundations of Institutional Cognition

Series A preserves the constitutional foundations of the entire research ecosystem.
Rather than constructing new constitutional theories, it continuously refines, clarifies and
strengthens the conceptual architecture established throughout The IDHUS Method,
the Research Validation Papers and the Research Atlas. It provides the common
scientific language that allows every other Research Series to remain conceptually
coherent while supporting the long-term evolution of Institutional Cognition.

Research Lines

A1 — Constitutional Evolution of Institutional Cognition

A2 — Conceptual Architecture and Theory Integration

A3 — Epistemology of Institutional Intelligence

A4 — Philosophy of Adaptive Governance

A5 — Scientific Foundations of Planetary Cognitive Civilisation

Series B — Cognitive Architectures

Series B investigates how cognition emerges and operates across multiple
organisational scales, from individuals and institutions to artificial intelligence systems
and distributed governance environments. Research within this Series explores
organisational learning, collective intelligence, institutional memory, cognitive networks
and adaptive decision-making, providing many of the theoretical and computational
models that support the broader research programme.

Research Lines

B1 — Individual and Collective Cognition
B2 — Institutional Cognitive Architectures
B3 — Distributed Intelligence Systems
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B4 — Human-Al Cognitive Collaboration
B5 — Organisational Learning Architectures

Series C — Computational Governance

Series C examines how artificial intelligence, computational modelling and digital
infrastructures are transforming governance and public administration. Its objective is to
understand how computational systems become active components of institutional
cognition through intelligent decision-support, Al-native public administration, digital
governance architectures and adaptive regulatory systems capable of responding to
increasing societal complexity.

Research Lines

C1 — Al-Augmented Public Administration
C2 — Computational Policy Design

C3 — Intelligent Decision-Support Systems
C4 — Algorithmic Governance Architectures
C5 — Al-Native Institutional Ecosystems

Series D — Planetary Systems

Series D expands the scope of research from individual institutions towards planetary-
scale systems of governance and coordination. Drawing upon systems thinking,
complexity science and computational simulation, it investigates global governance
networks, civilisational dynamics, resilience, distributed coordination and the cognitive
infrastructures required to understand increasingly interconnected planetary systems.

Research Lines

D1 — Global Cognitive Systems

D2 — Planetary Governance Networks
D3 — Civilisational Systems Dynamics
D4 — Global Coordination Mechanisms
D5 — Planetary Resilience Architectures

Series E — Al and Institutional Intelligence

Series E explores the relationship between human intelligence, institutional cognition
and artificial intelligence. Rather than studying Al as an isolated technology, it
investigates how hybrid cognitive systems emerge through the interaction of people,
organisations and intelligent computational agents. This Series provides the principal
research environment for understanding the future evolution of Al-enabled institutions
and distributed governance.
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Research Lines

E1 — Institutional Intelligence

E2 — Human-Al Collaboration

E3 — Al Governance Systems

E4 — Autonomous Institutional Agents

ES5 — Constitutional Al for Public Governance

Series F — Cognitive Metrics and Measurement

Series F develops the methodological foundations required to observe and evaluate
Institutional Cognition. It designs metrics, indicators, assessment frameworks and
measurement methodologies capable of transforming constitutional concepts into
operational research variables. These tools support empirical research, comparative
analysis, validation programmes and evidence-based governance across the entire
research ecosystem.

Research Lines

F1 — Institutional Intelligence Metrics

F2 — Governance Performance Indicators
F3 — Cognitive Capacity Assessment

F4 — Adaptive Systems Measurement

F5 — Planetary Governance Metrics

Series G — Simulation and Digital Twins

Series G establishes the computational laboratories of the Institute. Through simulation
environments, digital twins, systems dynamics and agent-based modelling, it creates
experimental platforms for exploring institutional behaviour under controlled conditions.
These environments allow researchers to investigate alternative governance
architectures, analyse complex adaptive systems and evaluate future scenarios before
they emerge in practice.

Research Lines

G1 — Institutional Digital Twins

G2 — Governance Simulation Platforms

G3 — Multi-Agent Governance Models

G4 — Scenario Generation and Strategic Foresight
G5 — Computational Experimentation
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Series H — Comparative Civilisational Studies

Series H investigates how different societies, institutions and historical periods have
organised governance, knowledge and collective intelligence. By comparing diverse
civilisational experiences, governance models and institutional traditions, it seeks to
identify recurring cognitive principles while understanding the contextual diversity
through which Institutional Cognition evolves across cultures and historical epochs.

Research Lines

H1 — Comparative Institutional Cognition
H2 — Civilisational Governance Evolution
H3 — Cross-Cultural Adaptive Systems
H4 — Historical Institutional Intelligence
H5 — Comparative Planetary Governance

Series | — Applied Governance Laboratories

Series | serves as the operational bridge between scientific research and institutional
practice. It develops collaborative research environments in which conceptual models,
computational systems and governance methodologies can be explored through pilot
projects, organisational experimentation, innovation programmes and long-term
partnerships with public institutions. Practical experience generated through these
laboratories continuously feeds back into the broader research programme.

Research Lines

1 — Public Sector Innovation Laboratories

I2 — Al Governance Pilot Programmes

I3 — Institutional Transformation Frameworks
4 — Governance Prototyping and Testing

I5 — Living Governance Laboratories

Series J — Future Research Frontiers

Series J ensures that the research ecosystem remains permanently open to future
scientific developments. It explores emerging technologies, new governance paradigms,
evolving Al capabilities and other frontier topics whose long-term significance may not
yet be fully understood. By institutionalising organised exploration, this Series enables
the IDHUS Institute to adapt continuously to future scientific opportunities while
preserving the constitutional coherence of its broader research architecture.

Research Lines

J1 — Emerging Al Paradigms

J2 — Future Institutional Architectures
J3 — Post-Governance Systems

J4 — Civilisational Foresight

J5 — Unknown Research Horizons
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Internal Constitutional References

The present Working Paper forms part of the constitutional and operational
architecture of the IDHUS Institute. It should be read in conjunction with the following
foundational publications, which collectively establish the constitutional framework within
which the Working Papers Programme develops.

Constitutional Framework

The IDHUS Canon
The IDHUS Method

Programme | Research Validation Papers

RVP-001 Operational Cognitive Architecture
RVP-002 Operational Consciousness

RVP-003 Collective Cognition

RVP-004 Institutional Cognition

RVP-005 Governance Intelligence

RVP-006 Adaptive Public Administration
RVP-007 Al-Augmented Public Administration
RVP-008 Adaptive Public Policy

RVP-009 Cognitive Public Services

RVP-010 Self-Evolving Governmental Systems

Research Atlas

Volume 0 Research Ecosystem Architecture
Volume 1 Research Architecture

Volume 2 Planetary Research Ecosystems
Volume 3 Planetary Cognitive Systems
Volume 4 Planetary Governance Architecture
Volume 5 Civilisational Evolution

Volume 6 Planetary Cognitive Civilisation
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Operational Research Programme

. Operational Research Programme- Working Papers
Framework

These publications together establish the constitutional foundations upon which
the operational research developed throughout the IDHUS Working Papers Programme
is constructed.

© IDHUS Institute 62



WP-D-L02-001 — Planetary Governance Network Model

Glossary

Activated Planetary Cognitive Configuration (APCC)

Atemporary or problem-specific configuration of institutional nodes, interfaces, cognitive
functions and coordination mechanisms activated within a Planetary Governance
Network in response to a particular systemic condition, risk or governance problem.
Activated Planetary Cognitive Configurations emerge from a broader latent network
architecture and may recede when the triggering condition changes while preserving
knowledge, relationships and reactivation capacity within Network Memory.

Adaptive Network Reconfiguration

The deliberate or emergent modification of relationships among institutional nodes,
interfaces, knowledge flows or cognitive functions in response to observed performance,
changing systemic conditions or identified architectural weaknesses. Within PGNM,
adaptive reconfiguration represents the capacity of a governance network to alter
aspects of its cognitive organisation without requiring complete institutional restructuring.

Authority Gap

A condition in which a governance network possesses sufficient knowledge to identify a
problem or necessary domain of intervention but no individual institution, combination of
existing competencies or established coordination mechanism possesses adequate
legitimate authority to produce the required response. Authority Gaps reveal a mismatch
between the cognitive visibility of a problem and the institutional architecture of legitimate
action.

Cognitive Asymmetry

The unequal distribution of cognitive resources, analytical capability, scientific expertise,
data access, computational infrastructure or institutional knowledge among nodes within
a governance network. Cognitive asymmetry is not inherently dysfunctional, since
distributed specialisation requires differentiated capacities, but it can generate Epistemic
Dependency or concentrated Epistemic Power when alternative capabilities are
insufficient.

Cognitive Homogenisation

The progressive narrowing of representational, methodological or epistemic diversity
within a governance network as institutions converge upon common classifications,
standards, models or knowledge infrastructures. Cognitive Homogenisation differs from
interoperability: while interoperability enables distinct representations to communicate,
homogenisation reduces the differences among those representations and may weaken
Polycentric Governance Intelligence.

Cognitive Network Mapping

The empirical reconstruction of institutional nodes, interfaces, cognitive functions and
knowledge flows within a governance network in order to identify how governance-
relevant cognition is distributed and connected across institutions and scales. Cognitive
Network Mapping differs from purely structural network analysis by examining the
cognitive functions performed through relationships rather than treating connectivity itself
as the principal object of analysis.

© IDHUS Institute 63



WP-D-L02-001 — Planetary Governance Network Model

Cognitive Scale Translation

The processes through which knowledge generated, represented or interpreted at one
governance scale becomes meaningful and actionable at another while preserving the
contextual, systemic and epistemic relationships necessary for its interpretation.
Cognitive Scale Translation can operate in multiple directions and includes both the
aggregation of local knowledge into broader representations and the contextualisation of
planetary knowledge for lower-scale governance.

Cognitive Subsidiarity

The principle that governance-relevant cognitive functions should, where possible, be
performed at the institutional level or network location best positioned to execute them
effectively while remaining connected to the wider cognitive architecture through
appropriate interfaces and feedback. Cognitive Subsidiarity does not imply that cognition
should always occur at the lowest governance level; different functions may require
different combinations of proximity, expertise, integration and computational capability.

Cognitive Synchronisation

The alignment of knowledge, interpretation and decision processes operating through
different institutional temporalities so that relevant cognition can influence governance
action despite differences in the speed at which scientific, administrative, political,
technological or systemic processes unfold. Cognitive Synchronisation seeks functional
temporal coordination rather than uniform institutional speed.

Coordination Failure

A network-level cognitive failure occurring when institutions possess sufficiently
compatible representations of a governance problem but remain unable to align
differentiated actions at the degree required by the causal interdependence of the system
being governed.

Cross-Institutional Cognitive Interface

A persistent or recurrent mechanism through which governance-relevant information,
interpretation, expertise, models or feedback can move between institutionally distinct
nodes in a form capable of influencing cognition across organisational boundaries. Such
interfaces may be technological, procedural, professional, organisational or legal.

Cross-Scale Cognitive Flow

The movement and transformation of governance-relevant knowledge among
institutional actors operating at different territorial, functional or organisational scales.
Cross-Scale Cognitive Flows may move upward, downward, horizontally or diagonally
across governance architectures and are understood within PGNM as recursive
processes rather than simple information transmission.

Distributed Cognitive Specialisation

The differentiation of cognitive capabilities across institutions and governance scales
resulting from differences in expertise, institutional position, observational proximity,
analytical infrastructure, administrative capacity or systemic reach. Distributed Cognitive
Specialisation provides one of the foundations of networked intelligence by allowing
different nodes to contribute distinctive forms of cognition to the wider governance
network.
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Epistemic Dependency

A condition in which an institution or group of institutions becomes structurally reliant
upon knowledge, models, data or analytical infrastructures controlled by other nodes to
such an extent that independent evaluation, contestation or substitution becomes
significantly constrained. Epistemic Dependency differs from Epistemic Reliance in the
reduced capacity of dependent actors to interrogate or replace the cognitive resources
upon which they depend.

Epistemic Power

The capacity of an institutional actor or group of actors to influence the representations,
evidential standards, classifications or interpretative frameworks through which other
participants within a governance network understand the systems they govern.
Epistemic Power may derive from expertise, data ownership, methodological authority,
infrastructure control or centrality within knowledge networks and does not necessarily
imply formal political authority.

Epistemic Reliance

The necessary condition within distributed cognition whereby institutions use knowledge,
expertise or analytical outputs generated by other actors without independently
reproducing the complete cognitive processes through which they were produced. Within
PGNM, productive Epistemic Reliance depends upon calibrated trust, provenance,
traceability and the continuing possibility of contestation.

Feedback Failure

A network-level cognitive failure occurring when consequences generated by
governance interventions do not return in usable form to the institutions, models or
decision processes whose future reasoning should be altered by those consequences.

Institutional Network Node

An institutionally bounded actor or organised system capable of contributing one or more
governance-relevant cognitive functions to a wider governance network. Institutional
Network Nodes may themselves contain complex internal cognitive architectures while
simultaneously participating as nodes within higher-order networked cognition.

Integration Failure

A network-level cognitive failure occurring when relevant knowledge exists across
multiple institutions but cannot be combined into representations sufficiently coherent or
interoperable to support systemic understanding, coordination or learning.

Interoperability

The capacity of distinct institutional, informational or epistemic systems to exchange and
relate knowledge sufficiently for distributed cognition to occur while preserving
meaningful differences among their representations, methods and contexts. Within
PGNM, interoperability is distinguished explicitly from representational uniformity or
Cognitive Homogenisation.

Jurisdictional Fragmentation

The distribution of governance-relevant authority, knowledge and capability among
institutions whose legal, territorial or functional boundaries do not correspond fully to the
causal boundaries of the systems they attempt to govern. Jurisdictional Fragmentation
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is not inherently dysfunctional but becomes cognitively problematic when institutional
boundaries prevent relevant knowledge, coordination or feedback from operating across
interdependent systems.

Network Capture

A condition in which particular institutional, political, commercial or epistemic actors
acquire disproportionate influence over the cognitive architecture of a governance
network, shaping the data, standards, models or representations through which other
nodes understand governance problems. Network Capture may emerge through
resource asymmetry, infrastructure dependency, path dependence or concentration of
specialised expertise without requiring explicit coercion.

Network Coordination

The processes through which institutionally autonomous nodes adjust their
interpretations, expectations or actions in relation to one another while remaining
embedded within differentiated structures of legitimate authority. Network Coordination
may occur through protocols, agreements, standards, shared planning, professional
norms or recurrent institutional interaction.

Network Memory

The distributed capacity of a governance network to preserve knowledge, experience,
relationships, procedures and interpretative context generated through collective activity
so that they remain available to future configurations of actors. Network Memory extends
beyond information storage by preserving the cognitive relationships necessary for
previous experience to become usable in subsequent governance processes.

Network Resilience

The capacity of a governance network to preserve essential cognitive functions during
disruption, reconfigure relationships when nodes or interfaces fail and recover without
losing critical knowledge or learning capacity. Within PGNM, Network Resilience can
arise from appropriately organised redundancy, diversity, alternative pathways, memory
and adaptive connectivity.

Network Trust

The relational and institutional conditions through which actors within a governance
network can rely upon knowledge generated elsewhere while retaining appropriate
mechanisms for verification, contestation and revision. Network Trust supports calibrated
Epistemic Reliance rather than unquestioned acceptance of external authority.

Networked Institutional Cognition

The capacity of institutionally distinct actors to participate in distributed cognitive
processes whose collective informational and interpretative reach exceeds that of
individual participants while preserving organisational differentiation. Networked
Institutional Cognition constitutes the foundational level of analysis through which PGNM
extends Institutional Cognition beyond the boundaries of individual organisations.

Network Memory Failure

A network-level cognitive failure occurring when knowledge, experience or cognitive
relationships generated through previous collective activity become unavailable to
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subsequent governance configurations, preventing experience from becoming
cumulative network learning.

Planetary Feedback Architecture

The distributed architecture through which consequences, implementation experience
and changing systemic conditions become connected to institutional memory, model
revision, coordination and future policy design across jurisdictions and governance
scales. Planetary Feedback Architecture integrates multiple feedback processes into a
wider system of collective learning.

Planetary Governance Intelligence

The emergent capacity of distributed governance networks to perceive planetary
conditions, integrate heterogeneous knowledge, anticipate systemic risks, coordinate
differentiated action, learn from transboundary consequences and adapt across
governance scales while preserving plural structures of legitimate authority.

Planetary Governance Metacognition

The capacity of distributed governance networks to generate structured knowledge
about their own cognitive organisation, limitations and performance in order to support
deliberate architectural adaptation. Planetary Governance Metacognition includes the
identification of sensing gaps, epistemic dependencies, translation failures, coordination
weaknesses, feedback limitations and other properties of the network's cognitive
architecture without implying consciousness or unified planetary agency.

Planetary Governance Network

A distributed configuration of institutional actors, cognitive interfaces, knowledge flows,
coordination mechanisms and feedback structures through which governance-relevant
cognition can operate across jurisdictions and scales in relation to planetary or
transboundary systems. A Planetary Governance Network is defined by the cognitive
relationships it enables rather than simply by the international composition of its
membership.

Planetary Governance Network Model (PGNM)

The operational research framework developed in this Working Paper for analysing how
governance-relevant cognition can become distributed, connected and coordinated
across institutional, jurisdictional and scalar boundaries. PGNM examines the
architectures through which differentiated institutions can contribute to planetary
sensing, knowledge integration, coordination, feedback, learning and adaptive
reconfiguration without presupposing the centralisation of legitimate political authority.

Planetary Sensing

The distributed observational capacity through which governance networks detect
relevant conditions, changes and signals within planetary or transboundary systems.
Planetary Sensing encompasses technological, scientific, administrative and situated
forms of observation and is distinguished from knowledge integration or interpretation.

Planetary Knowledge Integration

The processes through which heterogeneous observations, scientific explanations,
institutional experience, models and contextual knowledge become connected
sufficiently to support systemic understanding across governance domains and scales.
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PGNM approaches Planetary Knowledge Integration through interoperability and
structured epistemic plurality rather than the creation of a single unified representation.

Polycentric Governance Intelligence

The collective cognitive capacity that can emerge through interactions among multiple
centres of perception, expertise, interpretation, authority and action when their
differentiated capabilities become connected through sufficiently effective interfaces,
knowledge flows and feedback structures. Polycentric Governance Intelligence depends
upon organised plurality rather than the concentration of cognition within a single
institutional centre.

Responsibility Fragmentation

A condition in which multiple institutions contribute partially to a governance outcome
while responsibility for collective performance remains diffuse or difficult to attribute.
Responsibility Fragmentation can weaken accountability and learning when individual
nodes interpret systemic failure as lying outside their own institutional contribution.

Sensing Failure

A network-level cognitive failure occurring when significant changes within a governed
system remain outside the observational architecture of the governance network or are
detected too late to support meaningful interpretation or response.

Structured Epistemic Plurality

An architectural condition in which multiple representations, models, methods or
knowledge systems remain distinct while being connected through interfaces that make
comparison, translation, disagreement and integration possible. Structured Epistemic
Plurality provides an alternative to both cognitive fragmentation and epistemic
homogenisation.

Systemic Misperception

A condition in which multiple nodes within a governance network converge upon
incomplete, distorted or obsolete representations because they share common data
limitations, assumptions, analytical frameworks or institutional blind spots. Systemic
Misperception demonstrates that network consensus does not necessarily indicate
accurate collective understanding.

Transboundary Feedback

The return of information concerning consequences generated across jurisdictions,
governance scales or functional domains to the institutions whose actions contributed to
those consequences or whose future reasoning should be informed by them.
Transboundary Feedback extends institutional learning beyond the observational
boundaries of individual jurisdictions.

Translation Failure

A network-level cognitive failure occurring when knowledge cannot move effectively
among institutional or governance scales without losing the contextual, systemic or
epistemic relationships necessary for meaningful interpretation and use.
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