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What This Application Specifies

Vehicle owners, toll-road operators, congestion-pricing authorities, and (where

applicable) cross-border tolling federations integrate as credentialed parties. Each

toll event settles as a pair (vehicle and gate or zone-entry); cross-operator tolling

admits through declared cross-operator federation.

Authority composition structures map to tolling reality: vehicle-licensing authority

for vehicle credentials, toll-road operator authority for toll-rate, congestion-pricing

authority for pricing-zone, cross-border tolling federation for international tolling.

The architecture supports multi-authority tolling operations.

Why It Matters Operationally

Current tolling architectures depend on transponder-issuer intermediaries, plate-

recognition processors, and billing-aggregation operators. The intermediary capture

of tolling data, intermediary fees, and intermediary regulatory liability all impose

structural costs.

Pair-settled tolling eliminates the structural intermediary cost. Vehicle-toll-event

pairs settle directly under credentialed identity; cross-jurisdiction operations proceed
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through declared federation; intermediary services become optional rather than

required.

How It Composes With the Domain

Each toll event settles as a credentialed pair-settlement event. Congestion-pricing

zones admit zone-entry settlements. Cross-jurisdiction tolling admits through

declared federation. Adversarial actions (vehicle-spoofing, toll-evasion) surface as

credentialed integrity events.

Privacy operations gain structural support. Tolling operations admit declared

admissibility profiles that respect declared privacy; jurisdictions imposing strict

privacy requirements gain structurally-supported tolling that complies.

What This Enables

Road operators gain structurally-direct tolling settlement. Vehicle owners gain

settlement transparency. Congestion-pricing authorities gain structurally-supported

pricing implementation. Cross-jurisdiction tolling federations gain structurally-

supported cross-border operations.

The architecture also supports tolling evolution. As emerging tolling operations

(distance-based pricing, emissions-based pricing, dynamic congestion-pricing,

autonomous-vehicle tolling) mature, the architecture admits the new operations

through declared specification.




