STRUCTURAL TRAJECTORIES
December 2025 — Constraint-Layer Inevitability Report
(Full Canon Version)

Cadence: Monthly

Activation Status: Non-Activated
Prediction Status: None
Audience: Core Synthesis Layer

Purpose
This document discloses how validated system constraints reduced option space
during December 2025 without activating events.

[. MONTHLY THEME — SYSTEMS MOVING INSIDE HARDENING CONSTRAINTS

Across Al, Water, Global Instability, and Semiconductaors, December 2025 reveals a
synchronised tightening of upstream constraints:

e Compute rationing and infrastructure ceilings (Al)

e Hydrological deficits and basin destabilisation (Blue Gold)

e Corridor friction and energy redundancy compression (Global Instability)
e Commissioning ceilings andipackaging chokepoints (Semiconductors)

No constraint produced a headline event.
All constraints reduced system freedom of movement.

I1. BINDING CONSTRAINTS IDENTIFIED
Six.system_defining.constraints.for.December.868@

A constraint is considered binding when it measurably reduces degrees of freedom
compared to the prior period (November 2025).

Constraint 1 — Frontier Compute Access as a Structural Gate (Al)

Origin Layer: Al
Phase: 3



Binding Constraint
Rationed access, queue inflation, and allocation controls now determine training
feasibility more than architecture or ambition.

Evidence Base (Imported)
e Persistent accelerator queue inflation
e Allocation prioritisation for sovereign and defence workloads
¢ Reuse of mature clusters in place of net-new capacity
Option Space Lost
e Elastic compute scaling
o Parallel experimentation
¢ Equal-access compute environments
Forced-Move Pressure
e Scheduling discipline
e Allocation-driven triage
¢ High-efficiency optimisation
Remaining Degrees of Freedom
e Architecture-level optimisation
e Sequencing work to fit alloeation windows

Magnitude
Not quantifiable without.speculation.

Reopening Conditions
Validated large-scale capacity withdrawals from rationing.

Constraint 2 — Structural Water-System Deficit Across Multiple Basins (Blue Gold)

Origin Layer: Water
Phase: 4

Binding Constraint
Urban aquifers, irrigation basins, and logistics-critical reservoirs have shifted from
variability to cumulative deficit.

Evidence Base (Imported)



¢ Panama Canal throughput: ~33.5/day vs sustainable 36-38/day
¢ Indus Basin decline acceleration: -0.65 > -2.16 cm/year
e Mexico City aquifer collapse
e Tehran reservoirs below 10%, some below 5%
Option Space Lost
e Reliable canal throughput
e Conjunctive-use buffering in the Indus Basin
e Urban groundwater reliability in major metros
Forced-Move Pressure
o Rationing
e Energy-intensive pumping
¢ Multi-basin emergency transfers
Remaining Degrees of Freedom
e Operational hydrological queue management
o District-level abstraction controls

Magnitude
Imported exactly as observed.

Reopening Conditions
Hydrological recovery beyond seasonal variability.

Constraint 3 = Maritime Corridor Degradation Normalises Cape Routing

Origin Layer: Maritime Instability
Phase: 4

Binding Constraint
Red Sea-Suez degradation is no longer episodic; it is now baseline operating reality.

Evidence Base (Imported)
e AIS deviation data
e Security advisories

e Customs and trade-flow data



Option Space Lost
e Predictable Asia—Europe transit timing
e Assumed corridor stability
e Low-buffer shipping schedules
Forced-Move Pressure
e Extended voyages
o Higherfuel and crew utilisation
e Inventory buffer expansion
Remaining Degrees of Freedom
e Routing around neutral waters
e Scheduling realignment

Magnitude
+10-15 days transit uplift; multi-billion USD annualised cost impact.

Reopening Conditions
Demonstrably stable access sustained acrassimultiple periods.

Constraint 4 — Grid Redundancy Compression Elevates Curtailment Risk

Origin Layer: Energy
Phase: 5 (highest.observed)

Binding Constraint
Reserve margins.of 5=12% across multiple load centres reduce shock-absorption
capacity.

Evidence Base (Imported)
o Grid and environmental feeds
e Curtailment protocols
o Satellite-observed deratings
Option Space Lost
e Firmindustrial uptime

e Multi-region balancing flexibility



e Predictable power windows for heavy loads
Forced-Move Pressure

¢ Industrial load shedding

¢ Emergency balancing actions

Magnitude
5-12% reserve-margin deviation with multi-percent industrial exposure during stress
periods.

Remaining Degrees of Freedom
e Geographic demand response
e Temporary fuel substitution

Reopening Conditions
Validated margin expansion above risk thresholds.

Constraint 5— Semiconductor Ramps Gated by'Utilities and Commissioning

Origin Layer: Semiconductors
Phase: 3

Binding Constraint
Advanced node capacity is now gated by substations, chilled-water loops, and
commissioning throughput, nottool delivery.

Evidence Base (Imported)
¢ EUV hook-up delays
e Chilled-water commissioning failures
e Industrial-gas-linked wafer scrap
Option Space Lost
¢ Predictable EUV-to-output conversion
¢ Rapid ramp curves
e Cross-site fungibility
Forced-Move Pressure
e Vertical utility integration

e Parallel commissioning tracks



Magnitude
Not quantifiable without speculation.

Reopening Conditions
Commissioning workforce scale-up with validated utility stability.

Constraint 6 — Advanced Packaging as the De-Facto Compute Ceiling

Origin Layer: Semiconductors
Phase: 3

Binding Constraint
Substrate availability and packaging-tool throughput now define effective compute
output.

Evidence Base (Imported)
¢ ABF substrate tightness
¢ Packaging toolchain friction
e OSAT timing volatility
Option Space Lost
e Linear wafer-to-product conversien
e Guaranteed shipment scheduling
e Node fungibility across ©QSATs
Forced-Move Pressure
e Substrate diversification
e Packaging-line redundancy

Magnitude
Not quantifiable without speculation.

Reopening Conditions
Alternative substrate qualification and diversified tool access.

[1l. OPTION SPACE COMPRESSION
Closed Option Sets

e Frictionless cross-jurisdiction scaling



Low-cost routing substitution

Cooling-water-neutral compute expansion

Degraded but Open

Capital redeployment without compliance penalty
Route substitution without cost escalation

Non-priority compute access with predictable timing

Still Open

Delay-based adaptation
Staged commitments
Compliance-depth arbitrage

Hydrology-dependent operational tuning

IV. FORCED-MOVE PRESSURE (NON-PREDICTIVE)
Continuation increasingly requires:
e Delaytolerance
e Sequenced expansion ratherthan/parallel scale
e Redundancy across utilities, packaging, and routing
o Preference for administratively clean pathways over optimal ones

No outcomes are implied.
No activation is triggered.
Acceptable futures'are narrower.

V. PILLAR COUPLING MAP
e Al > Energy: Cooling and power dependency increase derating risk

e Al ~>Semiconductors: Packaging and commissioning reinforce compute
rationing

e Water » Energy: Cooling volatility increases curtailment risk
¢ Water > Maritime: Freshwater constraints suppress canal throughput

¢ Instability » Semiconductors: Routing delays destabilise packaging schedules



e Instability » Energy: Fuel timing variance compresses reserve margins

e Semiconductors > Al: Packaging backlogs harden accelerator scarcity

VI. CROSS-PILLAR CASCADE ARCHITECTURE
1. Water » Energy > Al
2. Instability » Maritime » Semiconductors > Al
3. Semiconductor Bottlenecks > Al Capability Ceiling

4. Energy Redundancy Compression > Multi-Sector Curtailment

VIl. SYSTEM COMPRESSION DIAGRAM (Text Representation)
WATER

F—> ENERGY —-> Al (compute usability ceiling)

| —-> MARITIME — Supply-chain reliability #%Seémiconductors

| L Agriculture / Population pressure

GLOBAL INSTABILITY

L Maritime rerouting — Fab/,OSAT timing variance — Al hardware scarcity

SEMICONDUCTORS
«—depends on ENERGY + WATER (cooling, commissioning)

L Accelerator output — Al allocation tightening

VIII. REOPENING CONDITIONS (Explicit Falsifiers)
Any of the following would widen option space:
1. Simplified compliance regimes
2. Capacity additions exceeding permission drag
3. Decoupling compute growth from national security posture

4. Hydrological recovery beyond seasonal variance



5. Energy redundancy restored above threshold

6. Commissioning labour and tool throughput expansion

None were observed in December 2025.

IX. RELATION TO ACTIVATED MOVEMENTS

Activation Status: None
Weekly Raven Output: Silence (canon-correct)

Pressure accumulated without activation.

X. OPERATOR GUIDANCE (NON-ADVISORY)

Continuity # stability
Delay # indecision
Silence # absence

Systems under constraint adapt by shrinking.Choice, not rupture





