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Introduction:

Construction claims remain among the most persistent and costly challenges in the
construction industry because projects are technically complex, involve multiple
interdependent parties, and are executed under changing contractual and site conditions.
Claims may originate from design changes, ambiguous documents, payment problems,
delays, defective work, weak coordination, or opportunistic behaviour, and unresolved
claims can escalate into formal disputes with major economic and relational
consequences. Conventional claim management has largely been reactive, focusing on
resolution after a claim has formed. The diffusion of digital technologies creates an
opportunity to shift this logic toward proactive claim management by intervening earlier
in the chain through which a deviation becomes a claim and, eventually, a dispute.
Technologies such as Building Information Management, blockchain, smart contracts,
digital twins, the Internet of Things, and immersive environments can improve
information integration, transparency, traceability, visualization, monitoring, and
contractual automation. However, previous reviews have generally listed technological
benefits or examined a single technology without explaining how particular capabilities
influence specific claim causes. The sustainability consequences of these interventions
have also remained fragmented. A mechanism-based synthesis is therefore needed to
connect digital technologies, claim causes, and the economic, social, and environmental
dimensions of sustainable project management within one analytical structure.

The Purpose of the Research:

This study aims to identify and explain the mechanisms through which digital technologies
contribute to construction claims management and to determine how those mechanisms
relate to sustainability. It classifies the principal causes of construction claims, identifies
the capabilities provided by the target technologies, explains how those capabilities
operate as preventive or post-occurrence mechanisms against particular causes, and
maps the resulting mechanisms onto the three sustainability dimensions. It also seeks to
define the boundaries of technological effectiveness rather than assuming that
digitalization can address all claim sources equally. The intended outcome is an integrated
conceptual framework linking technology choice to capability, mechanism, controllable
claim cause, and sustainability consequence.

Methodology:

A systematic review with a qualitative and interpretive orientation was conducted.
PRISMA 2020 guided identification, screening, full-text assessment, and reporting, while
Critical Interpretive Synthesis was used to construct higher-order explanatory categories
from heterogeneous evidence. The main search was conducted in Scopus and Web of
Science and covered peer-reviewed English-language journal articles published from 2010
onward. Search terms combined digital technology, claims or contractual disputes, and
the construction context. Six technology groups were targeted: Building Information
Management, digital twin, blockchain, smart contract, Internet of Things, and
construction metaverse or related immersive technologies. The main search retrieved
1,283 records; after duplicate removal and successive screening, 59 studies were retained
for mechanism extraction. A supplementary Scopus stream was used to build a more
complete classification of claim causes because cause-focused studies often do not
involve digital technologies; 214 records were identified and 14 information-rich studies
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were finally retained. Quality was assessed using a five-dimensional, ten-point instrument
covering methodological clarity, evidential strength, explicitness of mechanisms,
contextual validity, and critical reflection. The mean quality score was 7.68, with 31
studies rated high and 28 medium. Synthesis proceeded through four linked layers: 142
raw claim causes were normalized into 31 distinct causes in eight clusters; 115 capability
statements into 32 capabilities in seven families; 120 extracted mechanisms into 36
distinct mechanisms in 11 clusters; and the mechanisms were then mapped to
sustainability dimensions. To address single-reviewer risk, 15% of records were re-
screened after two weeks, producing 112 agreements out of 118 decisions and a Cohen’s
kappa of 0.87. Sensitivity analysis tested the robustness of the mechanism clusters under
stricter evidence criteria.

Findings and Discussion:

The findings show that digital technologies do not influence claims through one uniform
pathway. Building Information Management was associated with the largest number of
extracted mechanisms, followed by blockchain and smart contracts, while digital twins,
the Internet of Things, and metaverse-related technologies were comparatively
underrepresented. Of the 120 raw mechanisms, 83 were preventive and 37 were post-
occurrence, indicating that the dominant contribution of technology is to prevent claim-
generating conditions rather than merely document events after they occur. The most
frequently reported mechanisms included automatic payment execution once contractual
conditions were verified, creation of immutable chains of project events, and detection
of geometric clashes before construction. The 36 normalized mechanisms covered 22 of
the 31 identified claim causes, whereas nine causes received no technological mechanism.
These uncovered causes were concentrated in human and organizational decisions,
indicating a boundary to technological intervention. Two major pathways emerged.
Model-based technologies, particularly Building Information Management and immersive
visualization tools, intervene mainly in material and geometric aspects through
visualization, coordination, clash detection, quantity calculation, and early design
verification. Their mechanisms primarily target design and execution causes and are more
strongly connected with environmental outcomes through reductions in rework, material
waste, and unnecessary resource use. Ledger-based technologies, particularly blockchain
and smart contracts, intervene mainly in information and contractual relationships
through immutable records, traceability, transparent transactions, and automated
entitlement. Their mechanisms are more strongly connected with payment, evidence, and
relational issues and therefore with social sustainability. The review also distinguishes two
intervention logics: preventive mechanisms act before the claim cause materializes,
whereas post-occurrence mechanisms act after an event has occurred but reduce the
likelihood of escalation into a contested claim or formal dispute. Smart contracts were
predominantly preventive, while blockchain-based evidential mechanisms were more
often post-occurrence. Sustainability mapping showed that all 36 mechanisms had an
economic implication, making the economic dimension a common foundation rather than
a differentiating outcome. Fifteen mechanisms also had social implications and ten had
environmental implications; only one mechanism exhibited all three dimensions. This
pattern reinforces the two-pathway distinction. Sensitivity analysis showed that the
overall mechanism structure remained stable; only the cluster concerning limitation of
opportunistic behaviour through transparency fell below the robustness threshold when
both strict criteria were applied simultaneously.

Conclusion:

The study develops an integrated mechanism-based framework in which digital
technology influences claims management through a traceable chain: technology
determines capabilities, capabilities enable mechanisms, mechanisms act on specific
controllable claim causes, and those interventions generate sustainability consequences.
This reframes technology selection as a problem of strategic fit rather than technological
novelty. Organizations facing recurring payment or contractual relationship problems may
obtain greater value from ledger-based technologies, whereas those seeking to reduce
design errors, coordination failures, and rework may benefit more from model-based
technologies. The findings also show that digitalization has identifiable limits and should
not be treated as a universal solution for behavioural and organizational causes that
require managerial or contractual responses. By connecting claims management with
sustainable project management, the framework demonstrates that claim prevention can
generate benefits beyond cost and time, including social and environmental outcomes.
The study is limited by the single-reviewer design and the small evidence base for some
emerging technologies. Future research should validate the mechanisms in real projects,
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examine under-studied technologies, and empirically test the proposed links between
claim prevention and sustainability outcomes.
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Highlight
- Digital technologies influence construction claims management through two distinct model-based and ledger-based pathways.

- The effectiveness of digital technologies in managing construction claims depends on the nature of the cause; not all causes,
especially behavioural and organizational ones, are equally amenable to technological intervention.

- The model-based pathway is mainly associated with environmental sustainability, whereas the ledger-based pathway is more
closely linked to social sustainability.
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