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Executive Summary

Across the global built environment, infrastructure assets are installed, modified, inspected, transferred, and
insured across decades of use. Yet despite their importance, these systems have never been assigned a persistent
digital identity that follows them throughout their lifecycle.

This lack of identity creates fragmented documentation, inconsistent inspection records, inefficient maintenance
coordination, and significant lifecycle inefficiencies across the infrastructure economy.

Recent analysis suggests that the absence of persistent infrastructure identity may contribute to more than $300
billion annually in lifecycle inefficiencies across global infrastructure systems.

To address this structural gap, a new category of infrastructure data architecture is emerging:
Persistent Infrastructure Identity.

Persistent Infrastructure Identity establishes a permanent identity layer for infrastructure assets, enabling lifecycle
records, documentation, inspection history, and system relationships to remain continuously associated with the
physical systems they represent.

UMIP Inc. has developed a framework for implementing Persistent Infrastructure Identity within the built
environment, enabling infrastructure systems to maintain identity continuity across construction, ownership
transfer, inspection cycles, and long-term operation.

This document outlines the concept, architecture, and implications of Persistent Infrastructure Identity as a
foundational layer of the future infrastructure technology stack.

The Infrastructure Identity Problem

Infrastructure systems form the backbone of the built environment. Mechanical systems, electrical systems,
plumbing networks, structural elements, and safety infrastructure operate continuously across the lifespan of
buildings and facilities.

However, the data associated with these systems rarely persists across time.



Typical infrastructure lifecycle events include:

e installation during construction

e inspections and compliance verification
¢ system upgrades or modifications

¢ maintenance documentation

e ownership transfers

e insurance assessments

Despite these repeated lifecycle events, the infrastructure systems themselves rarely maintain a consistent
identity across documentation environments.

Instead, infrastructure data is typically distributed across:

e construction drawings

e inspection reports

¢ maintenance logs

¢ insurance documentation

» facility management systems

As a result, infrastructure data becomes fragmented, incomplete, or lost as systems move through their lifecycle.
This fragmentation contributes to significant inefficiencies across the infrastructure economy, including:

¢ redundant inspections

® incomplete system documentation
® maintenance uncertainty

e insurance verification challenges

* asset lifecycle ambiguity

The absence of persistent identity for infrastructure assets represents a fundamental architectural gap in the built
environment.

The Missing Layer in Infrastructure Technology

The digital transformation of infrastructure has accelerated in recent years through technologies such as:
¢ Building Information Modeling (BIM)

¢ Digital Twins

e Infrastructure data platforms

e facility management software

However, these technologies primarily manage models, documentation, or operational data.



They do not solve a more fundamental problem:
the absence of persistent identity for the infrastructure systems themselves.

Persistent Infrastructure Identity addresses this missing layer by establishing a permanent identity framework for
infrastructure assets that remains associated with the physical systems they represent.

Similar identity systems exist in other domains.
Examples include:

¢ VIN numbers for vehicles
e parcel numbers for land
¢ |P addresses for network infrastructure

These identity frameworks enable long-term continuity of records across complex systems.
Infrastructure assets currently lack an equivalent identity framework.

Persistent Infrastructure Identity fills that gap.

The Persistent Infrastructure Identity Model

Persistent Infrastructure Identity establishes a framework for associating infrastructure assets with permanent
identity records that persist across their operational lifecycle.

The framework includes several architectural components.
Infrastructure Origin Domains

Infrastructure Origin Domains define spatial zones within structures where infrastructure systems originate,
terminate, or remain accessible for inspection and documentation.

These domains create consistent reference points for infrastructure identity.
Persistent Infrastructure Identifiers

Each infrastructure system within an origin domain is assigned a deterministic identifier that remains associated
with the system throughout its lifecycle.

These identifiers provide continuity across documentation, inspection records, and system modifications.



Lifecycle Governance Records

Lifecycle events including installation, inspection, modification, and transfer are recorded within an append only
infrastructure lifecycle registry associated with the persistent identifier.

This registry provides a continuous system-of-record for infrastructure assets.
Identity Continuity

Persistent Infrastructure ldentity ensures that infrastructure assets retain identity continuity regardless of
ownership changes, facility management transitions, or documentation system updates.

Industry Implications

The introduction of Persistent Infrastructure Identity has the potential to reshape several sectors of the built
environment.

Construction

Construction firms gain improved infrastructure documentation and system traceability from installation through
handoff.

Insurance

Insurance carriers gain improved verification of infrastructure condition, inspection records, and lifecycle
documentation.

Facility Management

Building operators gain persistent access to infrastructure records that remain associated with the systems
themselves.

Infrastructure Governance

Regulators and infrastructure authorities gain improved visibility into the lifecycle history of critical infrastructure
systems.



The Future Infrastructure Technology Stack
Persistent Infrastructure Identity introduces a new foundational layer within the digital infrastructure stack.

Infrastructure Applications
Digital Twin Platforms
Infrastructure Data Platforms
Persistent Infrastructure Identity
Physical Infrastructure Systems

Within this architecture, Persistent Infrastructure Identity serves as the identity layer that anchors infrastructure
data across the lifecycle of physical systems.

Conclusion
The built environment is undergoing a rapid transformation toward data-driven infrastructure management.
However, the absence of persistent identity for infrastructure assets remains a foundational limitation.

Persistent Infrastructure Identity establishes a framework for solving this problem by introducing a permanent
identity layer for infrastructure systems.

As the built environment continues to evolve, Persistent Infrastructure ldentity may become a foundational
component of future infrastructure technology architecture.

UMIP Inc. has introduced a framework for implementing Persistent Infrastructure Identity within the built
environment, providing a foundation for more efficient lifecycle management of infrastructure assets.
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