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|[dentifying built and managed assets — key challenges
and approaches

Objective

This paper, produced by the GIIG," aims to provide clear, relevant, objective guidance on
challenges relating to the unique identification of assets in the built and managed environment.

Intended audience

Information managers, asset and facilities managers, technologists, product specifiers and
manufacturers in the built and managed environment.

Executive summary

Superficially, it seems straightforward to ensure the identity of a physical
object in the real world is uniquely matched to an object in a digital world.
But in reality, how buildings, infrastructure and related systems, equipment
and objects are identified is dependent upon what information might be
needed, when, and by whom, across the varied life-cycles of different types
of built and managed assets. This paper discusses the range of challenges
and approaches, and some of the existing international standards (with
further proposals currently under consideration).

No single approach can provide a unique asset identifier that can be applied
to all types of assets (large and small, static and mobile, and covering
different aspects of their lifecycles) across multiple organisations and
geographies. The most practicable long-term approach is to work with
multiple identifiers and to connect and cross-reference the respective
systems. This may involve combining geospatial and functional identifiers,
and taking account of changes over time (a so-called ‘4D approach’).

" Part of nima, the GIIG is a not-for-profit business and ‘think-tank’ focussed on practical ways to enable
efficient information management for built and managed assets.
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Asset identification

Asset identification is an umbrella term used to describe a range of related activities intended to
support unambiguous identification of assets.? It includes defining what an asset is and how it is
identified, assigning suitable names, and the use of label(s) to help users locate the correct
asset. Itis a foundational step for accurate lifecycle management, asset inventory tracking, and
security and other auditing purposes, tying tangible buildings, infrastructure elements, systems,
equipment and related objects or elements to their corresponding digital records:

o Lifecycle management: enables organisations to manage built assets and related
equipment, systems, etc, and so manage depreciation, maintenance, repairs, etc,
relating to specific items.

¢ Inventory tracking: enables organisations to quantify, evaluate and track their built
assets and related equipment, systems, etc.

e Security, audit and compliance: enables organisations to register, identify and
understand the assets which are critical to their existence and operation; provides
undeniable proof of ownership, replacement values, resilience, and compliance with
corporate or government standards.

How do we ensure the identity of an object in a digital world is uniquely matched
to a physical object in the real world?

Superficially, this appears straightforward. As the physical asset is envisaged and created, a
unique digital identifier is also created and then used throughout the asset’s life cycle in all
systems, documents, drawings, design models, maintenance systems, etc. Thinking of
buildings, for example, at the highest level this may involve a geospatial reference to the
building’s location, and then a progressively detailed breakdown of its spaces (floors, zones,
rooms),® systems, components, fixtures, furnishings, equipment, etc.

However, there are instances where this falls down, and it is useful to consider what information
might be needed, when, and by whom,* across the varied life-cycles of different types of built
and managed assets. Typically, the outcomes will involve a hierarchy of different asset 'levels’
(sites, functions, systems, equipment) organised in a hierarchy (an asset breakdown structure,
ABS). Different approaches to identification may be applied at different levels.

2 An "asset" is any item, thing, or entity that has potential or actual value to an organization (ISO 55000
definition). Different parties will have different definitions of what an asset is to them. For example, one
organisation’s asset is another organisation’s component. An asset can also be a virtual representation of
a 'System’' or 'Facility' which is a collection of lower level assets.

% In facilities management, a space is a thing to be managed; in asset management, a space is where
assets may be located and will be formed of walls, floors, ceilings, etc.

4 Designers/constructors will decompose buildings and facilities differently to asset owners. For example,
an architect will need to specify the carcass, frame, hinges, handles, lock as individual components of a
door, but the FM/Asset Manager will probably only be interested in the complete door entity.
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1. Planned assets — Most built or managed assets are created following a process of
conceptualisation, planning and progressively more detailed design ahead of delivery.
Asset identification will be necessary before the assets physically exist, so that their full
life history incorporates information from early planning and design decision-making,
including relationships with pre-existing and other as-yet intangible assets and their
physical locations.

2. Historic assets - Existing buildings and fixtures, furnishings, equipment and systems
may have been designed and constructed decades, even centuries before any thought
was given to asset identification. Of course, retrospectively, the building could be
geolocated (using GPS, postcode, UPRN, grid reference, lat/long, what3words, etc) and
the building itself could be surveyed and its spaces, components and contents
catalogued, but the digital record will need to be maintained and updated whenever any
parts of the building or elements inside are removed, altered, replaced, tested or
surveyed. However, the digital record will not include accurate details of the building’s
foundations, services embedded in walls, floors and ceilings, hidden historic alterations
or repairs, etc.

3. Major managed environment assets or systems — Some assets are so extensive (for
example, hills, rivers and other landscape features, flood embankments, sea walls,
airports, highways, railway lines, etc) that they require multiple geospatial references or
a ‘bounding box’ approach (ie: an explicitly drawn rectangular border that completely
encloses an object within a 2D or 3D space, defining an object's location, dimensions,
and spatial boundaries using a coordinate system). They may need to be subdivided into
identifiable zones or sections (as part of an ABS). This would enable records to be kept
relating to progressively more detailed levels of detail about each particular zone,
section, equipment, etc (for example: the airport, a terminal, a gate, the access ramp,
the control system for the ramp, etc).

4. Large numbers of identical assets — It may be impractical or overkill to individually and
uniquely identify 100s of common low-value items - identical chairs in a school, or seats
in a sports stadium, for example (though, in the latter example, individual seats are
typically identified by block, row and seat number). Batch numbering may be used for
large numbers of identical low-value items.

5. Partially replaced or modified assets — Some assets are actually comprised of
different parts. A wall, for example, will normally have a foundation of some kind; if a
wallis replaced, the original foundation might be retained and reused, so the new wall is
actually only partially a new wall. If an asset breakdown structure is used, the parent
building will retain its asset ID, but the new constituent wall will acquire a new ID.

6. Functionally persistent but completely replaced assets —

e ‘Trigger’s broom’ —In a scene of the British sitcom Only Fools and Horses, road
sweeper Trigger receives a medal from the local council for saving them money.
He claims he has used the same broom for 20 years, only to reveal later that it
has had 17 new heads and 14 new handles in that time (see also ‘John Locke’s
socks’).

e ‘Ship of Theseus’ —The ancient Greek historian Plutarch asked whether a
legendary wooden ship—kept in Athens and incrementally repaired by replacing
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its old planks with new ones over many years—was still the exact same ship.

Moreover, if someone collected all the discarded wooden planks and assembled

them into a second ship, which would be the "real" Ship of Theseus?
(The ‘broom system’ is an asset with two components: #1 handle and #2 brush - the
system persists, but the components are changeable.)
Repurposed or recycled assets — Some assets may be created for a particular defined
purpose or function, but may later be used for a different purpose, sometimes by a
different organisation. A unique identifier for the original object/purpose (say, a shipping
container, or an office building) may then be almost completely irrelevant when the
object takes on a new purpose (for example, when the shipping container is used as part
of a building, or the office building is redeveloped as residential apartments).
Relocated, removed, mobile or temporary assets — Similarly, equipment may be
removed from one facility and relocated, installed and reused in another. Asset
identification will need to be resilient to periodic changes of asset location and where a
function is fulfilled by different constituent assets over time — these may be repaired or
refurbished and then returned to service elsewhere.
Demolished assets — Asset Status can be used to reflect assets that are sold (see
transferred assets, below), mothballed, decommissioned or demolished. The latter is
important as it means that historic work orders, etc, can still be stored/analysed without
problem, even though the asset has been demolished.
Transferred assets — Assets may also be subject to changes of ownership or
stewardship during their lifecycles. They may be uniquely identified in a master data
system by those responsible for planning, design and delivery, but then — after handover
—might need to be additionally identified in separate systems used by those responsible
for operation and maintenance. The sale or transfer of assets between owner-operator
organisations also poses challenges, as different owners may deploy different master
data systems to identify and manage their assets (any ‘golden thread’ will need to be
resilient to such changes).
Digital Twins, connected assets and asset health — Unique asset identification is
critical when it comes to monitoring asset status and performance at both macro and
micro levels, particularly where devices and systems are generating and/or receiving
data (‘Internet of Things’); this will likely involve globally unique identifiers (GUIDs)
associated with the IT hardware, etc (digital endpoints). Data may need to be combined
and interrogated from multiple perspectives (across estates, multiple buildings,
individual buildings, individual floors or zones, by system types, etc). Different
organisations may also have different ‘lenses’. An equipment manufacturer may retain
detailed records of kit installed and maintained in an owner’s building, for example;
while the owner may identify, say, a pump as ‘pump 6’, it may be differently identified by
the supplier or a maintenance contractor.
Intangible information assets — As previously outlined, one of the purposes of asset
identification is to tie tangible objects to their corresponding digital records. As well as
providing identification, such an intangible digital record, with all its associated
metadata, can also add value to the asset (for example, consider the full service history
of a motor vehicle, or a building logbook).
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The standards landscape

Depending upon the context, a number of international standards may be applied (and, as of
July 2026, there is ongoing work in the field to define further guidance). Existing standards
include (in no particular order):

Identification of physical/notional assets and their parts:

ISO/IEC 81346 is an international standard series that provides a universal language for
structuring and identifying industrial systems, equipment, and products. It enables
engineers across mechanical, electrical, and process disciplines to use the same tags
for components, significantly reducing communication errors and improving lifecycle
management. Part 1 outlines principles for ‘reference designations’. Part 12 (also known
as RDS-CW, Reference Designation System for Construction Works) sets rules for
structuring systems and naming objects in building and construction, helping designers,
engineers, and builders use the same names for building parts from the start of a project
to its final operation.

ISO 4157 is an international standard series for construction drawings. Part 1 outlines
designation systems for buildings and parts of buildings, such as structural parts. Part 2
sets clear rules for designating rooms. Part 3 describes how to establish persistent
identifiers from rooms which can work alongside designators as rooms are combined,
separated or modified.

ISO 14224 is primarily used in the petroleum, natural gas, and petrochemical sectors,
but is also quite widely used in utilities. It defines a standardised framework for
collecting, categorizing, and exchanging reliability and maintenance (RM) data for
equipment, aligned to functional location.

ISO 3166-1 provides the principles for naming countries, their subdivisions, and
languages.

(Effective asset identification supports lifecycle asset management. While not expressly
about identification, ISO 55000 is the international standard defining the principles,
terminology, and foundational concepts of asset management. It establishes a
framework that helps organisations maximise the value of their physical, digital, and
intangible assets throughout their entire lifecycle. It does not provide guidance on how
assets should be uniquely identified. ISO 55013 provides guidance for the management
of data assets.)

Identification of information containers:

ISO 19650 - The appointing party (client) is responsible for defining unique ID codes
within the project's information standard. In addition, the national annex to ISO 19650-
2 outlines recommendations for establishing unique identifiers for information
containers

ISO 22014 (which superseded BS 8541 in 2024) provides recommendations for defining
format and content for library objects to support project briefing, design, tendering,
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construction and management of assets. ISO 22014 also includes provisions for naming
conventions covering properties of objects.

e IS0 23386 outlines a system for identifying properties and attributes using GUIDs.

e [ISO 13567 outlines a system for naming layers for CAD, which includes a
recommendation to utilise national classification systems.

o Technical Product Documentation —Various standards from ISO/TC 10 include
designation systems including ISO 128-2 for line style; ISO 3098-1 for lettering and ISO
82045-2 for metadata.

Note: many of these systems can refer to, or can work in conjunction with external
taxonomies. For example, ISO 22014 refers to IFC (ISO 16739-1); ISO 13567 refers to
Uniclass within its national foreword.

Used in combination these standards help to provide common and consistent approaches to
asset identification. As international standards, they will also provide a strong level of longevity
—necessary when built and managed asset life-cycles are typically measured in decades or
even centuries.

A European standard proposal

At the time of writing, there is also an ongoing consultation on a CEN proposal (see BSI website;
consultation closes 10 August 2026) to establish a European Standard providing requirements,
recommendations and guidance for identification of assets, systems, components, locations
and related information in digital information models and for labelling in built facilities. This
would support implementation of BIM-enabled information management by enabling objects,
systems, locations and their relations to be identified consistently across disciplines,
organizations, software systems and lifecycle stages. Such consistent identification is
necessary for coordination, handover, facility management, asset management, maintenance,
inspection, replacement, database synchronization, lifecycle history and automated checking.
It also supports the reliable linking of information across information models, external
databases, facility management systems, and documentation repositories.

Public consultation on proposed revisions to ISO 8544 (Life-cycle costing of buildings and
constructed assets — Code of practice) is also open (see BS| website; consultation closes 22
August 2026). Section 11 specifically addresses the handover from construction to
maintenance, and details what should be in an asset register, including asset type location
unique identifiers and unique asset identifiers.

International labelling standards

GS1, a neutral not-for-profit organisation operates thought a federation of national GS1 member
organisation. It develops and maintains standards for uniquely identifying, capturing and
sharing information about products, individual assets, locations, organisations and logistics
units across sectors and organisational boundaries. GS1 identification keys are aligned with
relevant international identification standards, including the Global Trade Item Number (GTIN),
Global Individual Asset Identifier (GIAl), and Serial Shipping Container Code (SSCC - all ISO
15459) and Global Location Number (GLN - 1SO 6523).
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Discussion

Itis evident that no single approach can provide a unique asset identifier that can be
applied to all types of assets (large and small, static and mobile, and covering different
aspects of their lifecycles) across multiple organisations and geographies.

The most practicable approach is to work with multiple identifiers and to connect and
cross-reference the respective systems.

Geospatial identification

For some static assets (buildings, infrastructure, etc), geolocation may be an obvious and
most logical starting point. In some organisations it may be more important to know the
duty/system the asset is part of rather than its location (though location remains an important
attribute of the asset).

While place names tend to remain fairly constant, UPRNs (unique property reference numbers)
and USRNs (unique street reference numbers) are the unique identifiers for every addressable
location and street in Great Britain.® These identifiers, along with their associated grid
references, are available as open data under an Open Government License (OGL) from
Ordnance Survey.

UPRNs are also a key component of the next version of the National Land Information Service
(NLIS), the single point of electronic access to official sources of land and property data from
every local authority in England and Wales, other public sector organisations including HM Land
Registry and The Mining Remediation Authority, and water companies. The next iteration, being
developed by Land Data, a community interest company in a £1m project funded in late 2025 by
the UK’s Department for Science, Innovation and Technology (DSIT),® also incorporates OSCRE
and BuildingSMART IFC standards.

Such approaches can provide persistent spatial identification for individual buildings (and
within them, floors, rooms, etc), but additional identifiers will be needed for non-static assets.
Moreover, lifecycle changes such as pre-construction planning applications, transfers of
responsibility or ownership, repurposing, or partial replacement or modification, will require
retention of identification over time (sometimes called a ‘4D’ approach).

Identification over time

Spatial persistence combined with time is the essence of ‘4D ontologies’. By adding the time
dimension to space, it becomes possible to identify a building or other asset that does not yet
exist (still in the planning or design stages), or to identify an asset that no longer exists. A4D

5 UPRNs and USRNSs are UK geospatial standards which fall under the umbrella of the international
standard for geospatial metadata, ISO 19115. Note: in the geospatial context, what3words is a widely
used commercial offering — its long term availability and affordability should be kept under review.
50n 21 July 2026, DSIT was disbanded and its digital responsibilities largely passed to a strengthened
Department for Digital, Culture, Media and Sport (DCMS).
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ontological approach allows computers to identify a 3D object over time. It gives every object a
permanent identity and helps track how it changes over time, bearing in mind that some assets
—railway bridges, nuclear installations, major public buildings, for example — may have service
lives spanning centuries.

Some 4D ontologies are already in use in the built and managed environment. For example, ISO
15926 was developed as a 4D model for use in the oil and gas industry to track equipment and
equipment from factory through to their end-of-life. And IES (Information Exchange Standard)
has been developed by UK government bodies to enable secure government data exchange and
is the standard for the UK National Digital Twin programme. IES gives digital twins a standard
"language" that allows different systems to share information, track objects across time, and
communicate clearly.

The previously mentioned challenge around persistent assets is very much about assets over
time. It might be useful to distinguish different types of persistent identity (see fig. 7).

Ildentity

S patl a l * Location (named places)

. ¢ Location (coordinates)
p ersistence « Excepted: moveable, wheeled and legged assets, virtual assets

La be l_ * Named plate on the asset

: * Named plate near the asset
p ersistence * Excepted: moveable, wheeled and legged assets, virtual assets

Fu n Ctl O n a l * Functional specification
p ers | Ste nce * Excepted: Trigger’s broom / Ship of Theseus

Figure 1 - types of persistent identity

Asset naming, referencing and labelling

Naming/referencing: Project and asset naming conventions have been developed for
application in the built and managed environment compliant with ISO 19650 Part 2 (see
Scottish Futures Trust example). Note: names may change over time as ownership changes or
other organisational changes occur.
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Labelling: In addition to the process of creating a digital identifier related to an asset, physical
machine-readable barcodes (often linear) or matrix-type codes (eg: DataMatrix and QR codes)
may sometimes be used to label objects,” or they might carry serial numbers or machine-
readable electronic tags.

As previously mentioned, GS1 is an international organisation active in this area, and its
standards are widely used for asset identification. For example:

o The Global Individual Asset Identifier (GIAl) is a GS1 standard used to uniquely identify
and manage individual fixed or mobile assets—such as medical equipment, IT
hardware, vehicles, and spare parts—across their entire lifecycle. It ensures globally
unique identification across company boundaries, and is being used for asset
identification across the railway networks of Germany and Switzerland.

e (GS1identifiers such as GlAl can be encoded in EPC/RFID (ISO/IEC 18000-63) tags to
support automated asset identification and tracking. East Kent Hospitals University
NHS Foundation Trust introduced passive UHF EPC/RFID to help manage an estate of
1,470 beds and 37,000 medical devices.

e Also inthe UK healthcare sector, Doncaster and Bassetlaw Teaching Hospitals NHS
Foundation Trust has used Global Location Numbers (GLNs) to uniquely identify over
9,000 locations across three establishments, with standardised naming and labelling to
remove ambiguity.

7 A key feature of matrix type codes is their ability to encode large amounts of information in a small space
and the ability to include error correct in case of damage/dirt.
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