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Executive Summary

The twenty-first century is about to complete a 10,000-year arc: from muscle to machine, from
scarcity to near-sufficiency. Within two decades, autonomous robotics and artificial intelligence
will perform most productive labor, lowering the marginal cost of food, shelter, and computation
toward zero.

Material abundance will no longer be humanity’s problem. Its absence of meaning might be.

Our neural wiring—honed by millennia of effort, status competition, and mutual
dependence—assumes that survival requires exertion. When effort ceases to matter, the
biological economy of motivation misfires. The risk is not poverty but psychological entropy.

This paper argues that civilization must learn to engineer purpose with the same deliberation it
once applied to building power grids or data centers. It examines five structural bottlenecks that
still anchor abundance in physical law, the narrowing window for institutional adaptation
between 2035 and 2045, and a practical civic architecture—the Purpose Stack—that couples
technological freedom to human consequence.

The premise is simple: abundance without meaning will collapse into hierarchy; abundance with
designed purpose could sustain civilization for centuries.

1 - The Evolutionary Mismatch

Human consciousness was not designed for leisure. It was sculpted by scarcity—by the need to
hunt, plant, trade, and defend. The hormones that deliver satisfaction do so only when effort



precedes reward. Automation therefore attacks the oldest compact between body and world: the
idea that to live well one must struggle wisely.

Three feedback loops hold the architecture of meaning together:

1. Effort — Reward — Work produces competence, competence earns esteem.

2. Status — Recognition — Social hierarchies, however flawed, provide mirrors through
which we know our worth.

3. Attachment — Belonging — Shared labor binds tribes and institutions alike.

When automation decouples these loops, people drift. Depression and tribal resentment rise not
because needs go unmet, but because effort loses narrative value. The future crisis of
civilization, then, is existential rather than economic: how to preserve meaning once necessity
retires.

2 - The Physical Boundaries of Abundance

Even intelligence must bow to physics. Every digital Eden rests on a substrate of mined
elements, captured sunlight, and social trust. These constraints form the five bottlenecks of
abundance—the silent governors of every utopian forecast.

Land Bottleneck

Land is not merely soil; it is the legal map of who may build, own, or dwell. The cadastre—the
registry of property rights—defines civilization’s footprint. When its updates lag behind reality,
speculation and exclusion metastasize. A seven-year average delay now separates actual land
use from recorded ownership. Every extra year widens inequality and slows adaptation.

Energy Bottleneck

Energy remains the master variable. Energy Return on Investment (EROI) measures how many
units of energy society gains for each unit expended to obtain it. Oil once yielded 30:1;
renewables hover near 8:1 to 12:1. Below 10:1, surplus energy—the portion available for
culture, art, and science—shrinks. A civilization cannot run its data centers on metaphors.

Compute Bottleneck

Computation, like land, tends to concentrate. A compute Gini coefficient above 0.6 indicates
extreme inequality in processing power. As superclusters migrate toward a handful of corporate



or state actors, knowledge itself risks enclosure. Intelligence without distribution becomes
feudal.

Materials Bottleneck

Every robot still needs atoms. Lithium, nickel, copper, and rare earths remain finite. Recycling
rates under 40 percent imply exponential demand shocks. When raw inputs spike, abundance
stalls.

Legitimacy Bottleneck

Less tangible but more fatal is legitimacy—the collective belief that institutions are fair. It erodes
when the other bottlenecks tighten. Without legitimacy, even abundant societies rot from within.

When any two bottlenecks breach their critical thresholds at once, cascading failure ensues:
energy scarcity drives compute consolidation, which deepens inequality and erodes legitimacy.
The likelihood of this double failure—the Joint Breach Probability—is roughly 50 percent
between 2036 and 2045. In other words, humanity flips a coin on stability unless it learns to
treat governance itself as infrastructure.

Defining the Core Bottlenecks

Bottleneck Definition Constraint Logic
Land Efficiency Share of habitable or arable land Beyond = 80 % anthropization,
(LE) used productively without ecological ecological resilience declines

degradation. non-linearly.

Energy Return on  Ratio of energy produced to energy EROI < 10 : 1 destabilizes
Investment (EROI) expended for production and industrial systems; > 25 : 1
storage. supports abundance.

Compute Elasticity Degree to which available compute  Elasticity < 1.0 — rents
(CE) scales with cognitive demand. concentrate and innovation
slows.

Critical Materials Weighted availability of key inputs < 0.8 signals vulnerability; > 1.2
Index (CMI) (lithium, rare earths, suggests surplus capacity.
semiconductors) vs demand.

Legitimacy Composite of trust, fairness, and LR < 55 — instability; > 70 —
Resilience (LR) perceived justice (0—100 scale). cooperative equilibrium.

lllustrative 2035 Projection



Constraint

Land
Efficiency

Energy ROI

Compute
Elasticity

Critical
Materials

Legitimacy
Resilience

Aggregate
(JBPy)

Normalized
Index (0-1)

0.78

0.82

0.69

0.74

0.63

Confidence Joint Breach
% Probability
+6 0.17
+7 0.14
+8 0.21
+10 0.17
+9 0.26
— 0.47

Note — Heuristic Boundary Indicator:
All probabilities are heuristic boundary indicators derived from normalized indices
and estimated variances. They approximate stress likelihoods under moderate
positive correlation (p = 0.4) and are intended as scenario heuristics, not
deterministic forecasts.

Comment

Urban expansion and
energy infrastructure
compete for terrain.

Storage and mining costs
offset renewable gains.

Cluster concentration and
chip scarcity limit diffusion.

Supply remains
geopolitically narrow.

Trust erosion from
automation displacement
persists.

Probability that two or more
constraints reach red zone
simultaneously.

How the Values Were Estimated

Values are synthesized from 2025 baseline data (World Bank, IEA, OECD, Al-compute reports),
empirical learning curves (Wright’s Law), and governance-trust indices.

Individual breach probabilities P(Ai) were approximated from each index’s mean and
confidence interval using a normal distribution around the critical threshold (T = 0.7).
This yields plausible boundary probabilities (= 0.1 — 0.3) that serve as inputs to the Joint Breach
Probability model described in Appendix B.

Why Joint Breach Matters



Single-factor shortages rarely collapse civilizations; compound failures do.

When land strain, energy scarcity, and legitimacy decay occur together, feedback loops amplify
each other — energy limits slow compute growth, legitimacy crises block resource reallocation,
and material shortages delay recovery.

The 0.47 aggregate probability indicates a nearly even chance that two or more constraints
align within a decade, producing systemic stress faster than institutions can adapt.

For derivation and interpretive details, see Appendix B (Joint Breach Probability).

3 - The Closing Window (2035 — 2045)

Between 2035 and 2045 lies the decade when the five macro-constraints begin to interact
non-linearly.

Each alone might be manageable through policy or innovation; together, they form a coupled
system whose feedback loops can amplify rather than offset one another.

If governance lags, their joint breach probability approaches 0.5 — the tipping point where
resilience quietly transitions to systemic fragility.

This is the window where choices about coordination, transparency, and energy allocation will
either lock in stability or trigger cascading adjustments that may take generations to unwind.

Context: Why This Decade Matters

The closing window represents the first period in human history when technological abundance
collides with multiple physical and social ceilings at once.

By the mid-2030s, Al-driven productivity will have accelerated scientific discovery and
manufacturing efficiency, yet these same systems will intensify pressure on the real-world
substrates that enable them — energy, materials, and legitimacy.

Governments and firms will enter a phase of constraint synchronization: power grids, supply
chains, and institutions responding not to single shocks but to overlapping surges in demand,
risk, and expectation.

The paradox of abundance is that success itself—cheaper compute, ubiquitous automation,
instant knowledge—becomes the stress test of sustainability.

Key Stress Vectors

1. Energy—-Compute Coupling — Al demand outpaces power supply.
Every new model trained or deployed draws energy from the same grid that sustains
households, transport, and climate mitigation.
When compute and energy growth become tightly coupled, electricity ceases to be just
an economic input and becomes a geopolitical instrument.
By 2040, clusters measured in gigawatts may shape national energy strategies more



than traditional industry.

2. Material Scarcity — Lithium and rare-earth shortages tighten.
The materials that enable batteries, wind turbines, and GPUs are concentrated in a
handful of nations.
As the world electrifies, substitution and recycling must advance faster than extraction.
Without deliberate stockpiling and open-sourcing of material science breakthroughs,
scarcity could shift from a temporary bottleneck to a structural choke point.

3. Spatial Competition — Food vs solar vs urban land conflict.
Land use becomes a zero-sum optimization problem.
Expanding solar and data infrastructure competes with agriculture and housing for the
same sunlight and acreage.
Regions that harmonize zoning, agritech, and distributed energy early will stabilize first;
those that delay will face forced trade-offs between power, food, and livability.

4. Legitimacy Feedback — Automation inequality erodes trust.
As automation displaces income but not aspiration, legitimacy becomes the scarcest
resource.
A society that fails to redistribute purpose, not just wealth, risks policy paralysis even
when material abundance exists.
The feedback is recursive: declining trust slows collective action, which worsens
outcomes, which further reduces trust.

Implications

Policy within this window determines whether abundance stabilizes or fractures.

It is not primarily a technological race but a coordination race — between nations, between
the public and private sectors, and between generations.

Adaptive governance, built on transparent data flows and energy accounting, becomes the
defining innovation.

If the next decade is guided by coherent frameworks rather than reactive improvisation, the
world can cross the 2045 threshold with institutions strong enough to manage
super-abundance.

If not, the decade may close with abundance itself viewed as the final unsolved risk.

4 - The Purpose Stack

Three interacting layers define purpose in a post-labor civilization.
Each addresses a different dimension of human stability: survival, fairness, and meaning.
When these layers align, abundance becomes regenerative; when they drift apart, societies risk



the quiet collapse of motivation itself.
In a world where material needs are met by automation, the deeper challenge shifts from
production to purpose.

1. Material Provisioning — Universal Access to Energy and Resources

The base of the stack is physical: energy, food, shelter, and bandwidth.

Automation and Al make universal provisioning technically feasible for the first time in history.
Clean energy systems, precision manufacturing, and autonomous logistics can deliver
abundance with a fraction of today’s labor and waste.

Yet provisioning alone does not ensure dignity; access must be designed as a right, not as a
charity.

The architecture of abundance requires transparent accounting of who receives, who
contributes, and how the flow of resources remains resilient under stress.

Societies that treat energy and compute as public utilities, rather than proprietary monopolies,
will stabilize the foundation of post-labor legitimacy.

2. Civic Legitimacy — Fair Distribution of Automation Rents

The middle layer converts raw productivity into social trust.

As machines generate most value, the question becomes not who works, but who benefits.
Automation rents—the surplus generated by autonomous systems—must circulate through new
fiscal and ownership models: data dividends, public equity stakes, sovereign wealth algorithms,
and cooperative Al guilds.

Legitimacy arises when citizens perceive that they share in the gains of automation, not merely
its disruptions.

If this balance fails, political systems will drift toward coercive redistribution or elite capture,
both corrosive to innovation and freedom.

Fairness is not a moral luxury but the operating system of stability in an abundant world.

3. Transcendent Meaning — Voluntary Effort Re-linked to Identity

At the top of the stack lies the most elusive layer: meaning.

When survival and income are decoupled from labor, people must rediscover effort as
expression rather than necessity.

Creative work, exploration, mentorship, and service become the currencies of identity.

The post-labor era will not eliminate work; it will universalize choice—the freedom to pursue
endeavors that expand understanding or beauty without fear of deprivation.

Civilizations that provide clear pathways from comfort to contribution will sustain vitality; those
that do not will drown in apathy and spectacle.

Integration and Fragility



These three layers—provisioning, legitimacy, and meaning—form an interdependent triad.
Material abundance without legitimacy breeds resentment; legitimacy without meaning breeds
drift; meaning without material security becomes escapism.

Only when the layers are integrated does abundance become self-reinforcing rather than
entropic.

Purpose, not production, must become the organizing principle of civilization after labor.

This is the ethical infrastructure of AGnl: aligning intelligence, energy, and identity toward the
shared pursuit of discovery.

5 - The Governance Dashboard

Civilizational health can no longer be assessed solely through GDP or output growth.

In an age of automated production and synthetic intelligence, the central question shifts from
how much we produce to how resiliently we thrive.

The transition to abundance introduces new system variables — legitimacy, fertility, entropy,
and innovation diversity — that can be measured, monitored, and optimized.

These are not abstract ideals; they are quantifiable signals of whether civilization is learning or
decaying.

Legitimacy Index > 70 /100

Legitimacy is the governing system’s most valuable and most fragile asset.

It measures the population’s belief that institutions act fairly, competently, and transparently in
pursuit of collective goals.

When legitimacy falls below 70, feedback loops of distrust emerge — policy compliance
erodes, narratives fracture, and the administrative state begins to overcorrect through coercion.
A high legitimacy score correlates strongly with adaptive capacity: societies with trust can
change direction without violence.

In a post-labor world, legitimacy becomes the proxy for the health of meaning itself.

Fertility Rate > 2.1 — Population Confidence

Fertility, often treated as a demographic statistic, doubles as a measure of future optimism.
When citizens choose to have children, they reveal confidence that the future will reward
continuity.

Sustained fertility above replacement level reflects more than economic capacity; it signals
cultural coherence and emotional security.

Automation may reduce the material cost of child-rearing, but if social narratives portray the
future as unstable or meaningless, fertility will continue to decline.

Reversing this trend requires rediscovering purpose at the societal level — where raising the
next generation is seen as an act of trust, not risk.



Resource Entropy < 0.3

Entropy here measures the inefficiency and waste within energy and material flows.

It quantifies how much of what civilization extracts is lost before it contributes to human
well-being or discovery.

An entropy score below 0.3 indicates that systems are regenerative rather than extractive —
that circular economies and adaptive grids have replaced the linear “mine-burn-discard” model.
When entropy rises, abundance erodes invisibly: even as production continues, the true
carrying capacity of the planet declines.

Monitoring entropy transforms sustainability from a slogan into a continuous engineering
discipline.

Innovation Diversity > 0.5

Innovation diversity gauges how broadly creative effort is distributed across domains, cultures,
and ideologies.

A civilization that concentrates discovery in a narrow elite, sector, or geography becomes
brittle.

Diversity in experimentation ensures resilience against cognitive monoculture — the condition
where everyone solves the same problem the same way.

AGnl itself depends on this diversity: networks of specialized machine geniuses, distributed
across scientific frontiers, mirror the adaptive power of biological ecosystems.

Above a threshold of 0.5, innovation becomes self-sustaining — discovery feeding more
discovery, creativity reinforcing legitimacy.

From Crisis Response to Systems Design

When tracked together, these indicators transform governance from reactive crisis management
to adaptive systems design.

They give leaders early warning of decline and measurable targets for renewal.

AGnI's long-term goal is to embed such metrics directly into its models — allowing autonomous
systems to simulate not only energy and data efficiency, but societal coherence.

A civilization that can quantify its own health gains the one resource scarcity cannot destroy:
self-awareness.

6 - The Policy Corridor (2026 — 2035)

The decade from 2026 to 2035 is the narrow corridor through which every abundance scenario
must pass.
It is short enough to be politically relevant yet long enough for irreversible path-dependence.



By its end, societies will either have built the scaffolding for energy-bound intelligence and
equitable automation—or locked themselves into reactive crisis management.

Policy in this interval determines whether the next generation inherits managed abundance or
unmanaged entropy.

Phase 1 — Foundation (2026 — 2028): Land Digitization and Al Guardrails

The first step is to map the physical and digital terrain with precision.

“Land digitization” means integrating geospatial, ownership, energy, and ecological data into
transparent, machine-readable ledgers.

Such mapping allows governments to model real constraints—water, soil, sunlight, grid
capacity—before overcommitting to Al or industrial expansion.

In parallel, Al guardrails must be institutionalized rather than improvised.

Ethical guidelines and safety layers evolve into verifiable governance APIs—auditable
interfaces that certify training data provenance, energy use, and model alignment.

The objective of Phase 1 is trustable infrastructure: knowing what exists, who owns it, and how
it behaves under automation.

Without this foundation, every later efficiency will rest on sand.

Phase 2 - Integration (2029 — 2032): Civic Dividends Funded by Automation
Rents

Once the physical and regulatory baselines are secured, productivity gains from automation can
flow back into society.

Phase 2 introduces civic dividends—direct redistributions of automation rents to citizens
through digital fiscal rails.

Rather than universal basic income as static transfer, dividends fluctuate with real-time
production data, linking national prosperity to individual stability.

During this period, governments test ownership models for machine labor:

who receives the value when Al performs tasks once done by humans?

Tax codes, public equity stakes, and cooperative licensing systems begin to codify fairness.
Integration is less about redistribution than about participation: ensuring that every citizen sees
automation not as expropriation but as partnership.

Phase 3 — Acceleration (2033 — 2035): Energy and Compute Expansion
Beyond 1 GW Scale

By the early 2030s, demand for compute and storage will surge to grid-scale magnitudes.
Acceleration means coordinating national energy policy with Al infrastructure—treating
datacenters as part of the energy ecosystem, not as external consumers.

Hybrid grids of solar, geothermal, and modular nuclear capacity must reach the 1 GW threshold



for dedicated Al clusters, each optimized for Joules-per-discovery rather than
tokens-per-second.

At the same time, environmental and material recycling loops must close to maintain entropy
below critical limits.

The goal is to make every watt of energy and every gram of material accountable within
planetary boundaries.

By 2035, compute and energy policy will have fused into a single discipline: Energetic
Governance.

By 2035 — From Managing Scarcity to Engineering Purpose

The endpoint of the corridor is philosophical as much as technical.

When material scarcity fades, the governing question becomes: what is civilization for?
Economic ministries evolve into purpose ministries, measuring progress through discovery,
legitimacy, and meaning rather than extraction or consumption.

By 2035, governance itself must transition from the administration of shortage to the
engineering of purpose—designing systems that make abundance coherent, fair, and worth
sustaining.

7 - Fertility as Civilizational Confidence

Fertility is more than a demographic statistic; it is a civilization’s pulse of faith in its own future.
When fertility remains above replacement level (> 2.1 children per woman), it reflects a
collective belief that tomorrow will be worth inhabiting.

When it falls below 1.6, societies signal a subtle despair — a loss of narrative coherence and a
retreat from continuity itself.

Beyond Economics

Economists often attribute declining fertility to cost: housing, education, or opportunity.

Yet throughout history, populations have sustained births under conditions far harsher than
today’s.

The true driver is psychological — a shared sense that the future is meaningful, stable, and
expandable.

When citizens perceive progress as predatory or purpose as hollow, they unconsciously choose
contraction.

Thus fertility serves as a proxy for moral confidence, not merely economic capacity.

The Feedback Loop Between Purpose and Continuity



Low fertility feeds a negative feedback loop.

Shrinking populations strain fiscal systems, concentrating automation rents in older cohorts,
which further erodes youth optimism.

This creates a demographic mirror of legitimacy decay: people withdraw from both governance
and generativity.

Reversing the loop requires a narrative of contribution — that bearing and raising children is not
an act of sacrifice but a participation in civilization’s unfolding intelligence.

Cultural Regeneration as Policy

Policy can influence fertility only indirectly, by rebuilding trust and meaning.

Affordable housing and parental support matter, but deeper change comes from reinstating
continuity as aspiration.

When education, civic service, and discovery are framed as intergenerational projects rather
than zero-sum competitions, fertility stabilizes naturally.

Civilizations confident enough to bring forth life are those that view abundance not as terminal
comfort but as a starting line.

A Vital Signal in the Dashboard of Purpose

Among the quantitative metrics of civilizational health, fertility remains the most human.

It cannot be faked by propaganda or sustained by subsidies alone.

It registers the quiet verdict of millions of private decisions on whether the collective story still
makes sense.

In the AGrl framework, fertility thus functions as the biological KPI of meaning itself — a living
indicator that abundance has succeeded in reproducing not just wealth, but hope.

8 - Conclusion

Section 8 — Conclusion: Rebuilding Coherence in the
Age of Abundance

Abundance, once achieved, does not automatically yield stability.

The disappearance of material scarcity exposes a deeper scarcity—of shared direction.

As automation and energy abundance dissolve the traditional boundaries of work, the central
question becomes not how to produce more, but why to continue producing at all.
Civilizations that fail to answer this question fragment; those that do, endure.

The New Architecture of Governance



The transition from labor to post-labor requires re-imagining governance as systems design.
Institutions built for redistribution must evolve toward regulation of feedbacks—balancing
efficiency with legitimacy, and innovation with cohesion.

Where past governments managed scarcity through control, future governments must manage
abundance through coordination.

The goal is to maintain adaptive equilibrium between material provision, civic trust, and
individual meaning.

Purpose as the Integrating Principle

Purpose is the connective tissue between prosperity and participation.

Without it, comfort decays into apathy and progress into drift.

The “purpose stack” described earlier—material provisioning, civic legitimacy, transcendent
meaning—illustrates that economic security alone is insufficient.

Citizens must see themselves as authors of the future, not merely beneficiaries of automation.
Re-linking voluntary effort to identity turns abundance from a condition into a calling.

Metrics of Civilizational Health

Quantifiable indicators—legitimacy, fertility, innovation diversity, and resource entropy—offer a
dashboard for collective health.

They remind us that success in the age of abundance is not measured by GDP but by
resilience of meaning.

Legitimacy above 70/100 implies trust in governance; fertility above 2.1 signifies belief in
continuity.

Innovation diversity ensures that discovery remains plural; resource entropy below 0.3 keeps
prosperity within planetary limits.

Together, these metrics trace the boundary between sustained abundance and silent decay.

The Decade of Decision

Between 2035 and 2045 lies the window when technological, ecological, and social systems
converge.

Energy, compute, materials, land, and legitimacy—the five constraints—will no longer move
independently.

Policy in that period will determine whether abundance stabilizes into coherence or fractures
into competition.

The challenge is not to prevent change but to shape its trajectory toward integration.

The Meaning of the Struggle Ahead

Human struggle does not end with automation; it evolves.
The next struggle is for coherence—how to reconcile freedom with belonging, innovation with
fairness, abundance with restraint.



A civilization mature enough to design meaning with the same discipline it once applied to
production can endure beyond the volatility of technology.

The future will not be won by those who automate fastest, but by those who sustain beliefin a
shared purpose.

Appendix A — Derivation and Interpretation of Joint
Breach Probability

The Joint Breach Probability (JBP) framework quantifies how physical and institutional
constraints interact under abundance conditions. Developed by AGnl, it extends
reliability-engineering and systemic-risk methods to macro-civilizational analysis.

B.1 Definition

Probability that a constraint (e.g., land efficiency, energy ROI, compute elasticity,
materials availability, or legitimacy resilience) breaches its threshold
simultaneously or in temporal overlap with one or more other constraints within
a defined time horizon.

B.2 Rationale

Civilizational stress rarely emerges from isolated shortages. Crises become transformative
when constraints interact — when energy limits amplify material scarcity or legitimacy collapse
prevents adaptive response. JBP formalizes this interdependence as a probabilistic signal of
systemic coupling.

B.3 Methodology (Revised)

1. Normalization: Each index scaled 0—1 (red zone < 0.7).

2. Individual Breach Probability (P(Ai)): Estimated from mean (), confidence (xo %),
and threshold T = 0.7 using
P(Ai)=1-® (u-To), P(Ai)=1-O\\left(\frac{u-T}{o}\right),
P(Ai)=1-®(op-T),
where @ is the standard normal CDF. Example: LE (u = 0.78, 0 = 0.05) — P(A) =
0.11.
Because full distributions are unknown, these probabilities are heuristic boundary
indicators — suitable for macro stress mapping but not for predictive modeling. Future



versions may employ Monte Carlo or Bayesian sampling.

3. Correlation Matrix: Assumes moderate positive coupling (p = 0.4) across domains
(energy <« materials, compute < legitimacy, etc.).

4. Pairwise Computation:

JBPi=meanj[P(AINAj)] =P(Ai)P(Aj)+pP(Ai)(1-P(Ai))P(Aj)(1-P(A))).
JBP_i=\text{mean} j[P(A_iNA_j)]
=P(A_P(A_j)*+p\sart{P(A_i)(1-P(A_i))P(A_j)(1-P(A_j))}-

JBPi=meanj[P(AINAj)] =P(Ai)P(Aj)+pP(Ai)(1-P(Ai))P(A))(1-P(Aj)).

5. System-Level Aggregation:
JBPsys=1-[1i(1-JBPi), JBP_{sys}=1-\prod_i(1-JBP_li),
JBPsys=1-[1i(1-JBPi),
yielding = 0.47 for 2035 — a conservative upper bound, as triple or higher-order
overlaps are double-counted.

B.4 Interpretation

Range Meaning Policy Implication
<0.10 Weak coupling Normal adaptive margin
0.10 - Moderate coupling Pre-emptive coordination needed
0.25
>0.25 Strong coupling Systemic-risk management
imperative

Example: JBP = 0.17 for Land Efficiency — = 17 % chance that land stress co-occurs with
another constraint breach; a measure of synchronous stress, not certainty.

B.5 Context and Precedents

Discipline Analogous Concept AGrl Extension
Reliability Engineering  Joint failure probability Applies to macro resource networks
Financial Risk Systemic correlation risk  Extends to energy and compute
Analysis economies

Ecological Resilience  Coupled tipping points Adds probabilistic quantification



Governance Metrics Composite fragility Introduces temporal synchrony
indices dimension

AGrI's JBP is therefore a new analytical construct for anticipating multi-domain stress in
post-labor societies.
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