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Rethinking Construction as a Continuously Learning Lifecycle System
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of global energy-related GHG emissions Least digitalised major industry globally BIM adoption on large projects — yet
come from buildings and construction — despite decades of BIM investment circular construction remains difficult to
scale

"Construction has more digital systems than ever before — but still lacks the information continuity required to operate
as a circular industry.”
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Fragmented Lifecycle Data Proprietary Lock-in

Semantic Discontinuity Document-Based Delivery

"cieular consirietion doos not fail Becalise the 1 I.Vlate‘rlal flows require equally persistent information flows r
C ar mater C 0 eir data

industry lacks sustainability ambition. It fails
because the information required to act

circularly is discontinuous."




"Circular Beta: a future-of-construction paradigm in which built assets are treated as continuously learning
lifecycle systems rather than static project outputs.”
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INFORMATION FLOW On / he : p Continuous feedback loop across lifecycle

DATA OWNERSHIP ic, si Lifecycle-persistent, governed

BIM ROLE Nz Lifecycle governance and intelligence tool

END-OF-LIFE Not pla unavailable Embedded from design stage
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Open Digital Infrastructure
n:

Open Digital
Infrastructure

Circular Value Recovery

IDS — Information Delivery Linked Data + Open APIs
Specification

uilding

IDS approved as final buildingSMART international standard — enabling computable circular information requirements for
the first time.
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"IDS shifts BIM requirements from narrative
documents to verifiable data obligations — turning
circularity from intent into measurable information

performance.”

Material Passports

Design Data

Operational Data

Digital Twins
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What They Store What They Enable Current Barriers Circular Beta Solution

Short Feedback Cycles Transparent Backlog Retrospective Learning
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Detection Deconstruction Distribution
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Computable Circular Queries

"In Circular Beta, a beam is not only a geometric object — it is a
material bank, a structural asset, a reuse candidate and a node in a

lifecycle knowledge graph.”

Material
Passport

U.".?"“{‘:' Supplier

Maintenance | .
bl Regulation

Secondary
Market
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Define machine-checkable circular information requirements via IDS; specify material identity, carbon data,
disassembly potential and passport links contractually

Reality capture of deviations, substitutions and installation conditions; structured data linked to asset
identifiers and circular requirements

Maintain lifecycle intelli e; update logbooks and digital twins; ensure circular information remains current
and computable after handover

Access computable component and material data before physical recovery; use D5 digital workflow for reuse
matchmaking

"Circular Beta is not a single platform — it is a shared protocol for lifecycle intelligence, implemented progressively across actors and

capabilities."
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Browser-based IFC model viewing and Open-source IFC authoring and data Photogrammetric reality capture — no

querying

extraction proprietary lock-in

Open-source tools distribute digital capability across the circular ecosystem — making construction intelligence accessible to actors
with unequal digital capacity, from large contractors to demolition SMEs.
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Machine-Readable Align Permits with Incentivise Traceability Mandate Open Standards
Logbooks

CRITICAL RISK

"If circular data is locked into proprietary platforms, the infrastructure for circularity serves closed ecosystems — not fong-term public
value.”

Reconceptualises Open Data Introduces Circular Beta Practical Framework
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Open by Design.

"The future of construction will not be defined by the most sophisticated isolated tool, but by
the capacity of the sector to build shared, open and governable infrastructures for lifecycle
intelligence."

Every asset becomes both a physical Every project contributes to future Every lifecycle phas an opportunity
resource bank and a digital knowledge intelligence — knowledge does not to enrich the circular value of the built
node reset at handover environment
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— Agile Digitalization for Circular Construction

1 c L Zagre =

Practical guidelines & operational methodology for circular economy integration in
construction projects

Digital toof for agile material tracking and circular efficiency throughout the building
lifecycle

Innovative & sustainable business models for agile collaboration among projact
participants
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