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Abstract

Purpose – This research investigates the distinct characteristics of blockchain technology to safeguard against
the deterioration of handover information quality in the post-construction phase. The significance of effective
management of handover information is highlighted by global building failures, such as the Grenfell Tower fire in
London, UK. Despite existing technological interventions, there remains a paucity of understanding regarding the
factors contributing to the decline in the quality of handover information during the post-construction phase.
Design/methodology/approach – This study employed a multi-case studies approach across five higher
education institutions. It involved conducting semi-structured interviews with 52 asset management professionals,
uncovering the underlying reasons for the decline in handover information quality. Building on these insights, the
study performed a mapping exercise to align these identified factors with blockchain technology features and
informationquality dimensions, aiming to evaluate blockchain’spotential inmanagingquality handover information.
Findings – The study findings suggest that blockchain technology offers advantages but has limitations in
addressing all the identified quality issues of managing handover information. Due to the lack of an automated
process and file-based information exchange, updating handover information still requires an error-prone
manual process, leading to potential information loss. Additionally, no solutions are available for encoding
drawings for updates and validation.
Originality/value – This study proposes a framework integrating blockchain to enhance the information
management process and improve handover information quality.

Keywords Handover information, Information quality, Asset information management,

Blockchain technology, Higher education institutions

Paper type Research paper

1. Introduction
Inadequate information can introduce significant organisational inefficiencies, culminating
in major financial challenges. Batini and Scannapieco (2016) highlight the severe financial
repercussions of poor information quality. They point to the 2002 Data Warehousing
Institute report, which revealed that US businesses suffered an annual loss exceeding
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$600bn due to inferior information quality (Eckerson, 2002). Similarly, the Architecture,
Engineering and Construction (AEC) industry is not immune to these losses. Matarneh et al.
(2019) highlighted that poor asset information management in the post-construction phase
leads to an estimated annual loss of $10bn in the US building industry. Moreover, recent
building failures linked to insufficient handover information management pose financial
risks and further compromise the safety of occupants (Hackitt, 2017).

Handover information (HO) is the primary asset information source for the management
of buildings (Pinheiro, 2019). Initially static, this information evolves dynamically in response
to change throughout the building’s lifecycle, requiring an effective informationmanagement
solution (Leygonie, 2020). Investigations into various building failures have exposed the
detrimental consequences of pervasive deficiencies in current building information
management practices, leading to inaccurate, incomplete, and outdated information, which
poses serious safety consequences (Hackitt, 2018; UK, 2022). Building Information Modelling
(BIM) holds the potential to augment handover information quality. However, its application
is predominately in new construction, which constitutes about only 1 to 2% of the total
building stock annually (Roberts et al., 2018). Consequently, BIM’s information management
capacity often bypasses pre-digital era constructions reliant on legacy information, which
lacks transparency and accountability, especially in the verification of updates by
stakeholders. With approximately 85% of the buildings in the European Union predating
BIM, the importance of effective information management is significantly heightened
(European Commission, 2020). This situation illuminates the urgency of addressing existing
shortcomings in practices, particularly emphasising the vital importance of trustworthy
handover information.

Blockchain technology, recognised for its potential to uphold the quality of handover
information, offers a promising avenue for streamlining information exchange across various
disciplines in a building project (Nawari and Ravindran, 2019). Blockchain is a decentralised
ledger that records and shares every transaction within the network among its participants
(Mukherjee and Pradhan, 2021). Blockchain has the potential to address prevalent issues in
handover processes, such as insufficient record-keeping, inadequate paperwork furnished by
contractors, and challenges in accessing information (Ali et al., 2020). Its capacity to provide
audit trails illuminates transparency and accountability (Mahmudnia et al., 2022).
Blockchain’s transparency ensures a clear understanding of the ledger’s status, enhancing
participant accountability, while its traceability feature allows for the verification of
information with accurate timestamps (Kshetri, 2017; Montecchi et al., 2019). Offering a
secure, uniform, and transparent approach, blockchain stands out as a suitable alternative to
traditional centralised systems, improving the quality of the information (Love et al., 2005).

Evaluating the features of blockchain in this context uncovers opportunities for
innovation and improvement in information management within the higher education sector,
posing the following research question:

How can blockchain technology help prevent the deterioration of handover information quality for
higher education institutions during the post-construction phase?

This study adopts a multi-case study approach, investigating higher education institutions
across the UK, Ireland, Germany, and Northern Ireland. Motivated by prior research
underscoring asset management inefficiencies due to subpar asset information quality in
these institutions, it aims to devise information management strategies from their diverse
building types, applicable to commercial buildings (Curvelo Magdaniel et al., 2019; Syafar
et al., 2020). Semi-structured interviews with asset management professionals yielded
nuanced insights into their perspective, completed by onsite observations for validations.
A significant focus was a mapping exercise to explore blockchain’s potential in addressing
the fundamental causes of information quality decline. This study distinguishes itself from
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previous blockchain research by initially identifying specific evidence-based causes of
information deterioration and then examining the suitability of blockchain for improvements.
Its objective is to develop an empirically grounded solution to prevent the deterioration of
handover information quality, particularly focusing on overcoming asset management
challenges in the higher education sector.

This research is organised as follows. Section 2 reviews the literature on handover
information in building management, information quality dimensions and characteristics of
blockchain technology. Section 3 outlines the methodology for evaluating the potential of
blockchain to prevent information quality decline. Section 4 proposes a blockchain
information management framework, addressing the identified information deterioration
causes. Section 5 discusses a critical analysis of the findings. Section 6 offers theoretical and
practical contributions, discusses the research limitations, and suggests future research
directions.

2. Literature review
This section discusses the relevant studies on the role of handover information in building
asset management, the characteristics of information, and the features of blockchain
technology. The literature review includes academic journals, conference papers, industry
publications, and standards. This study follows the Data, Information, Knowledge and
Wisdom (DIKW) hierarchy, positing that information is data that has been processed,
organised, and contextualised (Frick�e, 2009).

2.1 The role of building handover information in building asset management
Upon completion of a building project, a comprehensive set of handover information is
handed one-off to the asset owner, serving as the main data source about the project (Fang
et al., 2022; Pinheiro, 2019). This handover includes three information types: graphical, non-
graphical, and project-related documentation (BSI, 2013). Graphical information generally
encompasses as-built drawings and 3-dimensional models supported by the Building
Information Modelling (BIM) (Chang et al., 2022; Fang et al., 2022). Non-graphical and
documentation offer supplementary details, including operation and maintenance (O&M)
manuals, product information, warranty certificates and testing reports, contributing to a
holistic perspective of the building project (Cavka et al., 2015; Chang et al., 2022; Kassem et al.,
2015). The asset owners commonly dictate specific information requirements (BSI, 2013).
Accordingly, contractors involved with a building project provide the required information
during the handover phase (Zhu et al., 2021).

Handover information is crucial for managing complex-built physical assets such as
buildings, guiding regular maintenance and operational support to ensure the functionality
and longevity of buildings (Chang et al., 2022; Pinheiro, 2019). According to ISO 55000, this
information is essential for a strategic, coordinated approach to managing multiple assets
(Fang et al., 2022; Petchrompo and Parlikad, 2019). This information also significantly
impacts building energy simulations, improving energy efficiency and achieving sustainable
development goals (Pinheiro, 2019). However, despite its importance, there is limited
understanding of why the quality of handover information deteriorates.

2.2 The definition of information, its characteristics and information quality dimensions
The effective management of handover information demands understanding its nature,
management perspective and quality standards. Information is processed data, can be
repurposed without losing value yet may become outdated (Batini and Scannapieco, 2016;
Mingers, 1996). Information management involves creating, acquiring, organising, storing,
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disseminating, and using information. Correspondingly, Wang et al. (1998) advise treating
information like a manufactured product: recognising the specific needs of the information,
managing the information as a product, overseeing the information throughout its lifecycle,
and appointing dedicated roles to administer information. Concepts from manufacturing
quality management can assess required quality attributes (Borek, 2012).

Quality information is commonly defined as information satisfying user requirements,
categorised into four types (English, 1999; Wang and Strong, 1996). Wang and Strong (1996)
proposed four categories of information quality: intrinsic, contextual, representational and
accessibility data quality. Intrinsic quality focuses on accuracy and credibility, while
contextual quality emphasises relevance and timeliness. Representational quality deals with
ease of understanding, and accessibility quality concerns secure and easy access. English
(1999) further classified the characteristics of dimensions into two broad categories: (1)
Inherent information quality and (2) Pragmatic information quality. Inherent quality refers to
data that can stand alone, such as “accuracy” and “non-duplication”. Pragmatic quality
focuses on meeting end-user needs, including “accessibility” and “usability”.

Combining the English and Wang and Strong’s approaches, the Data Management
(DAMA) UKWorking Group published six core quality dimensions, including the definitions
and the related characteristics: (1) Completeness, (2) Uniqueness, (3) Timeliness, (4) Validity,
(5) Accuracy, and (6) Consistency (UK DAMA, 2013). Therefore, this study adopts the
DAMA’s six primary quality dimensions to analyse the preferred quality characteristics of
handover information.

(1) Completeness: All required data are present to meet the user’s requirements

(2) Uniqueness: No data is recorded more than once

(3) Timeliness: All required data are sufficiently updated for the task

(4) Validity: All data conform to the syntax (e.g. format, type, etc.) within its definition

(5) Accuracy: Data correctly represent the actual value

(6) Consistency: The absence of difference when comparing two or more data sets

2.3 Blockchain for handover information management
With the expansion of quality principles into the Architecture, Engineering and Construction
(AEC) industry, blockchain technology has emerged as a noteworthy candidate for the
management of information quality. Blockchain and other forms of distributed ledger
technologies (DLT) are databases of transactions hosted in a distributed network without a
need for a central administrator (Perera et al., 2020). A chain of blocks called the blockchain is
created by grouping transactions into blocks, each containing a hash to the preceding block
(Mukherjee and Pradhan, 2021). For a succinct overview, Table 1 summarises the salient
features of blockchain relevant to information management, complemented by practical
examples and implications.

Blockchain technology offers high transparency, traceability, and version control, serving
as a reliable historical record-keeping system (Li and Kassem, 2021). Its core feature,
distributed ledger technology (DLT) provides a single reliable source of information for all
stakeholders by storing identical records across nodes to enhance the credibility of the
information (Hijazi et al., 2021). The decentralised nature of blockchain eliminates single
points of failure, improving resilience and data integrity (Perera et al., 2020). It also facilitates
better data exchange, contributing to sustainability by ensuring transparent material and
data origins (Shojaei et al., 2019). Blockchain-basedMaterial and Product Passports provide a
trustworthy information source throughout the whole lifecycle of a built asset (Li andWang,
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Feature Example/Use Reference

1 Single source of
truth

Serving as an efficient historical record
keeping system with version control of
information models making the same data
available to all stakeholders with the ability
to read and write to the same ledger

Li and Kassem (2021), Hijazi et al.
(2021), Penzes (2018)

2 Transparency Material/Products Passports – providing
sustainability through materials
transparency and data provenance
recording and managing modifications to
an information model

Li and Kassem (2021), Perera et al.
(2020), Hijazi et al. (2021), Penzes
(2018), Wang et al. (2017)

3 Traceability Recording all information (metadata
including all product characteristics) to
improve the lifecycle data provenance
Keeping track of file versioning including
documents, BIM models etc.
Efficient tracking of provenance and
movement of products through the supply
chain

Li and Kassem (2021), Perera et al.
(2020), Hijazi et al. (2021), Penzes
(2018), Wang et al. (2017)

4 Immutability Timestamped, tamper-proof, and
immutable transactions on a blockchain
network offer the possibility to enable a
single source of reliable information
ensuring data authenticity and compliance
Detecting and removing any falsified
information or attempts of tampering with
data

Li and Kassem (2021), Perera et al.
(2020), Hijazi et al. (2021), Penzes
(2018)

5 Protection of IP
rights

Ownership and intellectual property (IP)
rights protection
Models linked to the characteristics
specified as IP can be granted access
privileges via smart contracts, which can be
used to monitor model authoring

Li and Kassem (2021), Hijazi et al.
(2021)

6 Automation Applications related to notarization that
reduce the time required for verifying the
authenticity of documents
Automated payments triggered by
completed tasks and deliverables
Automated procurement
Automated compliance and evaluation of
compliance

Li and Kassem (2021), Hijazi et al.
(2021), Penzes (2018), Wang et al.
(2017)

7 Data longevity and
resilience

Independence from software providers as
data is immutable and will be stored on the
blockchain as long as it exists
Storing information for the whole lifecycle
of an asset (even 50þ years)

Perera et al. (2020), Shojaei, (2019)

8 Decentralisation Lack of central administrator or centralised
data storage mechanism. Decentralisation
offers resilience while minimising many-to-
one traffic flows to prevent delays and
single points of failure
Hindering data tempering be the central
party managing the data

Kinnaird and Geipel (2017), Perera
et al. (2020)

(continued )

Table 1.
Principles of
blockchain
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2021). Security is another strong suit: datamanipulation is nearly impossible as changesmust
bemade across all nodes and blocks (Mukherjee and Pradhan, 2021). The technology employs
consensus mechanisms and public-key cryptography to maintain data integrity and privacy
(Perera et al., 2020). One of the most fundamental features is smart contracts, self-executing
codes that operate without intermediaries once set conditions are fulfilled (Mukherjee and
Pradhan, 2021). These contracts foster trust among stakeholders (Kim et al., 2020). However,
there have yet to be validation studies that confirm the acclaimed benefits of blockchain
technology in managing asset information, including handover information (Wang
et al., 2017).

2.4 Applications of blockchain in the AEC industry
Several studies showcase the applications of blockchain’s versatility, particularly its
problem-solving capabilities rooted in payment systems, collaboration and documentation,
throughout various stages of a building’s lifecycle (Li and Kassem, 2021; Mahmudnia et al.,
2022). In the design phase, the blockchain’s immutable record-keeping feature tracks all
design changes, streamlining the design collaborative coordination process to minimise
ambiguities in design documents (Di Giuda et al., 2020). Moreover, blockchain applications
extend to improving supply chain management and progress payments in construction to
avoid construction delays (Ahmadisheykhsarmast and Sonmez, 2020; Qian and
Papadonikolaki, 2020). Beyond construction, G€otz et al. (2020) advocate leveraging
blockchain for documenting post-construction operational data and information, ensuring
the preservation of essential information for future use and complying with the legal duties of
operating buildings (Li et al., 2019).

2.5 The gap of knowledge in quality handover information management
The review of the literature reveals a knowledge gap in using blockchain technology for
managing building handover information. Three main issues exist. Firstly, there is a dearth
of discussion on integrating dynamic information characteristics with blockchain technology
to manage trustworthy handover information. Secondly, the potential of blockchain
technology is often highlighted without empirical evidence, particularly in the AEC industry,
that illustrates its practical use or detailed analyses. Lastly, the relationship between specific

Feature Example/Use Reference

9 Security Encryption techniques used by blockchain
ensure the accuracy of the data recorded
and eliminate fraud
Private information may be kept
confidential by using encryption, while
digital signatures provide assurances of
validity, integrity of information, and non-
repudiation

Perera et al. (2020), Penzes (2018)

10 Anonymity As public and private keys are utilised in
blockchain transactions, individuals may
decide to remain anonymous to safeguard
their privacy while allowing other parties to
validate their identity. This makes it
possible to preserve and protect the
confidentiality of transactions

Perera et al. (2020)

Source(s): Created by authorsTable 1.
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quality concerns in handover information and the limitations of blockchain-based handover
informationmanagement remains unexplored. Consequently, a new study is needed to assess
the feasibility of blockchain in addressing the identified quality concerns, offering a fresh
outlook on the issue of “rich” information but “poor” quality.

3. Methodology
This research adopted a multi-case strategy to assess the feasibility of blockchain in
preventing handover information quality corrosion. Following Yin’s (2018) recommendation,
this research leveraged a case study approach for real-life insights, with comparative analysis
enhancing the robustness of findings. This study combined semi-structured interviews and
direct site observations to corroborate the participants’ input. The investigation progressed
in three phases: a narrative literature review identified frameworks and methodologies
related to handover information management, information quality management in the AEC
industry, and blockchain for managing construction-related information. Next, five case
studies with higher education institutions explored the causes of the quality deterioration in
handover information in the post-construction phase. The final phase evaluated the potential
of blockchain in addressing the identified causes.

3.1 Case selection
This study adopted a case-based approach for in-depth investigations in a real-world context,
ideal for small sample sizes (Patton, 1999; Saunders et al., 2019). The study strategically
focuses on the higher education sector to derive information management strategies from its
varied building functions, which can be applicable to a wide range of commercial buildings.
Guided by Miles et al. (2018), this study developed the following selection criteria.

(1) Type of sector: Higher education institutions,

(2) Type of physical assets: Portfolios of buildings of various ages and different uses,

(3) Type of process: The use of handover information to support asset management
processes.

The appropriate number of cases for multi-case study research is a debated topic.
Nonetheless, this study followed the widely accepted principle of theoretical saturation for
determining the optimal number of cases, as suggested by Eisenhardt (1989). This study
selected cases from various countries to avoid contextual biases. Chosen organisations use
globally recognised technological tools for managing handover information and adopt the
International Organisation for Standardisation (ISO) 55,000 standards to manage their
physical assets. Profiles of the selected cases are detailed in Table 2.

3.2 Data collection and analysis
This study involved conducting semi-structured interviewswith participants from each case,
primarily aimed at gaining a comprehensive understanding of the following aspects.

(1) Organisational structure: Defining the roles and responsibilities within the Estates
Division.

(2) Process: Streaming the flow of handover information pertaining to various projects.

(3) Utilisation: The use of handover information and its quality requirements.

(4) Management: The use of asset information management systems.
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Table 3 lists 52 participants from five cases, all regular users of handover information in their
job duties. Each interview spanned between 60 and 90 min. With the consent of the
participants, interviews were recorded and transcribed to ensure accuracy and transparency.

Case
study Description Country

1 This public collegiate research university was founded circa 1,209 in the United
Kingdom. Its extensive grounds include a diverse collection of over 1,000
buildings spanning various architectural styles. These encompass libraries,
museums, research labs, teaching facilities and vast stretches of land. With a
history of over 800 years, the institution showcases a blend of traditional and
cutting-edge facilities. The university has implemented over ten asset
information management systems to manage various handover information,
including drawings and non-graphical data. The university is considering
consolidating these existing systems into a unified platform-based solution,
streamlining the management of handover information

UK

2 The university was founded in Ireland in 1,592 and comprises 67 traditional and
innovative buildings. These buildings are located across 13 different areas,
covering approximately 108 acres of land.While some buildings date back to the
early 1700s, the university continues investing in modern and advanced
facilities. The university has recently employed an external architectural firm to
update and enhance the accuracy of as-built drawings. This is to address
ongoing building management issues and optimise the use of physical spaces.
Given the significance of streamlined asset information management, it is
presently implementing a unified platform-based solution for asset information
as a proactive measure

Ireland

3 This public research university, with its roots dating back to 1843, was
established in the United Kingdom in 1992. Themain campus occupies a 33-acre
site with over 100 buildings that are equipped with state-of-art research and
teaching facilities. The university also has remote locations in the UK, including
oversea campus, which are strategically utilised through leased spaces.
Adopting digital solutions early on, the university has effectively managed its
buildings, leveraging various sensors to optimise the utilisation of physical
spaces. Continuous efforts are underway to improve the accuracy of asset
information, including building handover information to support informed
decision-making

UK

4 This university attained university status in 1908, but its origins can be traced
back to 1810 in Northern Ireland. The college campus spans approximately 113
acres and features about 100 buildings of varying ages and purposes.
Consequently, the university handles various physical and digital handover
information. Given the importance of physical space management, the
university employs an integrated system solution. This solution effectively
manages the physical space across the entire campus and is supported by
dedicated resources responsible for consistentlymonitoring and updating space
utilisation

Northern
Ireland

5 Situated in Germany, this college campus expands substantially and houses six
major departments, including physics, chemistry, and different engineering
disciplines. In the 1960s, these departments were relocated from the city centre
to their current location. Since then, the campus has undergone continuous
development, fostering collaboration with industry partners to construct state-
of-art research facilities. However, the use of asset information systems is
unclear, and each department has limited access to building handover
information

Germany

Source(s): Created by authors

Table 2.
Summary of the
selected cases
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Cases Participants Disciplines in asset management Location

1 C1_P1 Space Management UK
C1_P2 Property Insurance UK
C1_P3 Vertical Transportation Systems UK
C1_P4 Electrical Systems UK
C1_P5 Heating and Ventilation Systems UK
C1_P6 Water Quality UK
C1_P7 Maintenance Management UK
C1_P8 Compliance Management UK
C1_P9 Asset Infor Management (O&M) UK
C1_P10 Estates Management UK
C1_P11 Maintenance Record Management UK
C1_P12 Compliance Management UK
C1_P13 Capital Projects UK
C1_P14 Capital Projects UK
C1_P15 Estates Management UK
C1_P16 Asset Registry UK
C1_P17 Change Management (Outsourcing) UK
C1_P18 Asset Information Systems (IT) UK
C1_P19 Estates Management Records UK
C1_P20 Capital Projects (HO Info) UK
C1_P21 Capital Projects (HO Info) UK
C1_P22 Asset Info Management UK
C1_P23 Asset Info Management UK
C1_P24 Business Processes UK
C1_P25 Compliance Management UK
C1_P26 Asset Info Management UK

2 C2_P1 Space Management Ireland
C2_P2 Property Insurance Ireland
C2_P3 Fire Systems Ireland
C2_P4 Asset Information Systems Ireland
C2_P5 Mechanical and Electrical Systems Ireland
C2_P6 Estates Management Ireland
C2_P7 Water Quality Ireland

3 C3_P1 Space Management UK
C3_P2 Mechanical and Electrical Systems UK
C3_P3 Mechanical and Electrical Systems UK
C3_P4 Estates Management UK

4 C4_P1 Campus Planning and Space Management N. Ireland
C4_P2 Space Management N. Ireland
C4_P3 Property Insurance N. Ireland
C4_P4 Mechanical and Electrical Systems N. Ireland
C4_P5 Water Quality N. Ireland
C4_P6 Handover Information Management N. Ireland
C4_P7 Asset Info Management (O&M) N. Ireland
C4_P8 Fire, Life and Safety Systems N. Ireland
C4_P9 Capital Projects N. Ireland

5 C5_P1 Space Management Germany
C5_P2 Fire, Life and Safety Systems Germany
C5_P3 Mechanical, Electrical and Fire Systems Germany
C5_P4 Mechanical and Electrical Systems Germany
C5_P5 Mechanical and Electrical Systems Germany
C5_P6 Space Management (Portfolio Planning) Germany

Source(s): Created by authors
Table 3.

Participant profiles
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Participants received interview transcripts for review and verification, enhancing the study’s
reliability.

This research adopts an inductive approach. NVivo, a qualitative data analysis software,
analysed interview data to understand the handover information quality decline (Miles et al.,
2018). After thematic analysive, the Root CauseAnalysis (RCA) technique pinpointed the root
causes of quality corrosion. A comprehensive cross-case analysis provided further insights.
These causes were then compared with blockchain technology characteristics to assess its
potential in addressing these issues, leading to the proposition of a blockchain-based
framework, utilising smart contracts for updating and validating handover information.

4. Findings
4.1 The results of comparative analysis
This section provides six root causes of the handover information quality deterioration
across five cases, determined through thematic analysis: (1) irregular handover information
management, (2) evolving technology leading to heterogeneous formats, (3) information loss,
(4) exogenous factors, (5) human errors, and (6) leadership impacts. Figure 1 was also created
based on the occurrences of the reported issues from each case. The purpose of this figure is
not to make statistical inferences but to compare the reported problems visually.

4.1.1 Irregular handover informationmanagement.The findings across cases consistently
demonstrate that irregular management processes for handover information affect the
quality of the handover information, as stressed byWoodall et al. (2013). Each case identified
two primary sources of handover information: major (e.g. new projects, extensive
renovations) and minor projects (e.g. equipment replacement). Despite the sources of
handover information, “the information management process is a bit fluid” and “separate
information is sitting all over the place in a central information management system” without
understanding the intended use of the information (C1_P1 and C1_P20). As a result, “it is a
challenge to get ‘accurate’ and ‘up-to-date information’ (C1_P1, C1_P2 and C1_P19)”.
Moreover, C4_P1 argues that a lack of information flow of “lots of minor works and projects
across the campus becomes problematic”. Supplementally, “the issue here in terms of handover
documentation is to do with multiple small projects” without understanding the roles and

Case 1 Case 2 Case 3 Case 4 Case 5
HO Info Management Process 44% 35% 58% 42% 33%
Data loss 7% 5% 8% 8% 4%
External Factors 23% 7% 11% 15% 2%
Organisational Issues 13% 5% 8% 17% 53%
Human Factors 9% 9% 15% 15% 8%
Technology 5% 0% 0% 2% 0%
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Source(s): Created by authors

Figure 1.
Comparative analysis
of case studies
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responsibilities ofmanaging such information (C1_P20). In aligning this view, C2_P4 and C4_
P4 confirm that “we need to have ‘robust procedures’ for handling handover information for
minor projects”.

4.1.2 Evolving technology leading to heterogeneous formats for as-built drawings.All cases
manage buildings of diverse ages, and most buildings predate the AutoCAD era. As a result,
each case manages as-built drawings in different formats, which have been predominately
influenced by evolving technological advancements in the AEC industry (Love et al., 2018).
The recent adoption of BIM has introduced additional non-conventional formats, particularly
for drawings such as 3-dimensional models and IFC files. Consequently, “we have varieties of
as-built formats, including hard copies, mylars and blueprints, AutoCAD files, and Revit
models”(C3_P4). In earlier days, the “physical drawings were scanned without considering the
risk of altering the original scale of the drawings”, but the modified scaled drawings are solely
intended for schematic viewing (C1_P18, C4_P2 and C5_P1). Dissimilar formats frequently
require “conversion” to useful formats (C1_P1). The quality consequences of using as-built
drawings in multiple formats are presented in the following section.

4.1.3 Information loss. The analysis indicates that information loss is twofold. As
previously mentioned, diverse formats of drawings contribute to information loss, especially
when converting the existing formats to useful formats. For example, “when we transfer the
drawings fromCAD files to a PDF format, then obviously we lose some of the detail and richness
behind the CAD plans” (C2_P1). Similarly, “when we convert 3D models into 2D plans, we lose
the richness of information embedded in the 3D models. At the same time, we lose some
information when converting from 2D plans to 3D models” (C4_P2).

Another contributing factor to information loss is the gradual erosion of the vital
handover information, as Yilmaz and McFarlane (2015) pinpointed. Physical documents are
susceptible to “misplacement”, “damage”, and “deterioration”, further exacerbating critical
information erosion over time (C1_P9, C3_P4 and C5_P2). For example, older buildings tend
to have less comprehensive information than newer construction. C2_P6 added, “we have
fewer than 10 sheets of drawings for the 200-year-old structure, while the BIM-based projects
provide an unparalleled volume of handover information”. This disparity is attributed to
“outdated documentation practices” and “insufficient record-keeping systems” prevalent
during earlier times (C4_P9 and C5_P6). Further, the mismanagement of handover
information is compounded by “the absence of standardised procedures” for managing
such information and the inadequate implementation of information migration strategies
when adopting new technological solutions (C1_P18).

4.1.4 External factors. Continuous updates in building regulations and relevant
requirements often give rise to confusion and inconsistencies when gathering essential
handover information. This, in turn, leads to incomplete information and the possibility of
errors (C1_P25, C2_P3, C2_P7, C4_P4 and C4_P9). For instance, the fire, life, and safety
systems have progressively advanced over the years (C2_P3 and C4_P8). These evolving
updates create a situation where asset owners lack a comprehensive understanding of the
information and adequate information, which hampers the quality of the handed-over
information. Furthermore, the intricate nature of compliance measures and reporting
obligations can pose challenges in compiling accurate and complete information (C1_P25).
These complexities can overshadow meticulous documentation practices, resulting in a
decline in the quality of the handover information (C1_P26, C4_P4 and C5_P3).

While effective documentation practices are instrumental in improving the quality of
handover information, the existing AEC industry has yet to develop dedicated digital tools
for managing legacy handover information (C1_P11, C1_P15 and C1_P18). Many buildings
predating the AutoCAD era continue to rely on numerous physical files, outdated formats,
and disorganised records for their management. These physical documents are prone to
misplacement, damage, or even destruction, directly impacting the information’s quality.
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Concurrently, legacy information collides with digitally formatted handover information
(C2_P4, C3_P4 and C5_P6). As a partial solution, a platform-based approach is commonly
adopted for storing and exchanging file-based information, but this solution requires
converting physical documents into useable formats (C4_P7). As mentioned earlier, the
integrity of documents can be altered during the conversion process, limiting the future use of
information.

4.1.5 Human errors. Handover information may suffer from negative impacts due to
human errors and mistakes, even those that seem minor or insignificant (C1_P1, C2_P1 and
C4_P1). One commonly reported error was the improper distribution of handed-over
information to incorrect asset information management systems or information depositories.
This mistake often results in the loss of valuable information as the intended information
ends up in thewrong location (C1_P1, C1_P21 and C3_P3). Recurringmistakeswere observed
in incorrectly tagging equipment and components (Yilmaz and McFarlane, 2015). This led to
inaccurate labelling and categorisation of items, causing additional resources and time-
consuming processes for verification, particularly for insurance inspections. Moreover, the
data entry errors in the asset information system had significant consequences. For instance,
incorrectly naming a building or using the wrong address resulted in information loss,
inefficiencies in retrieving information, and potential safety risks for occupants in
emergencies.

4.1.6 Leadership impacts. The absence of leadership support hinders the quality of
handover information. This is mainly due to leaders not understanding the role of handover
information in the post-construction phase. Their failure to see its importance makes it hard
to allocate resources and implement effective strategies to improve the management
approach, ultimately affecting the quality. The lack of leadership support is a major obstacle
to achieving high-quality handover information.Without garnering support from leaders, the
value and use of this information are often overlooked, leading to mismanagement (Masood
et al., 2016). This misunderstanding negatively impacts the efficiency after construction.
Educating leaders about the crucial role of handover information can ensure smooth post-
construction operations, as indicated by all cases (C1_P20, C2_P15, C4_P4, C7_P2 and
C7_P3).

The comparative analysis identified six underlying reasons behind the quality decline in
handover information, notably irregular informationmanagement processes and information
loss. Additionally, the quality of as-built drawings was evaluated in light of technological
advancement, while human errors and lack of leadership support contributed to the quality
deterioration. However, the quality effects caused by external factors remain unexplored in
current research. In the following section, the identified root causes are mapped against the
characteristics of blockchain technology to explore the potential of blockchain in addressing
quality dilemmas.

4.2 Mapping of blockchain characteristics to root causes
Figure 2 illustrates the mapping of quality issues, blockchain features and the six core
information quality dimensions identified in the literature (UK DAMA, 2013). The mapping
exercise aims to illustrate the possibilities of addressing quality issues (as shown in the outer
circle) correlates with the characteristics of blockchain, which are represented in the middle
circle of the diagram. The cross-analysis of the case study revealed that inconsistent
handover information management during the post-construction phase hugely affects the
quality of handover information. This specific cause was mapped to the corresponding
blockchain features identified in the literature: “single source of truth”, “transparency”,
“traceability”, and “decentralisation”. For example, defining roles and responsibilities for
managing handover information can be enhanced by well-defined smart contracts,
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increasing the transparency of stakeholders’ tasks and activities. All submitted documents
will be recorded in an immutable manner, enabling to trace the information as long as the
blockchain exists. Moreover, the decentralised concept of managing documents removes one
controlling party revising the documents. Combining these attributes will achieve a “single
source of truth” for asset information to support the future use of buildings.

Subsequently, the blockchain features are connected to the relevant information quality
attributes of information quality in the handover information, which is displayed in the
central circle of the figure. For example, completeness of information would be ensured by
providing a blockchain-based historical record of all transactions and by incorporating smart
contracts to detect incomplete information. Blockchain ensures uniqueness as it provides a
single source of truth for all participating nodes. Keeping track of all versions of the files and
their metadata provides data timeliness, accuracy, and validity, which is strengthened even
more by the immutability of blockchain records. The consistency of data records is ensured
by smart contracts validating if the information is classified correctly.

Figure 2.
Mapping of root

causes, blockchain
attributes and data
quality dimensions
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In the mapping exercise, leadership impact was not mapped to any characteristics of
blockchain. The leadership impact caused by the quality deterioration of handover
information is not an isolated cause, but support from leadership is necessary to realise the
full benefits of implementing blockchain technology to prevent the quality decline. Features
like “anonymity” and “protection of IP rights” were also not mapped because these features
are irrelevant to the handover information management. This exercise culminated in a
proposed conceptual framework for managing handover information irrespective of project
size as the asset owners update different assets.

4.3 Framework proposal
Leveraging blockchain’s benefits, a conceptual framework is proposed for gathering
handover information using blockchain and smart contracts (Figure 3). The process begins
with the client defining handover information requirements, which are then encoded into a
smart contract. This contract validates the completeness of information uploaded by the
contractor. Once the construction phase concludes, the contractor submits the handover
information to the selected cloud platform designated by the client. A smart contract,
communicating with the Application Programming Interface (API), records transaction
metadata on the blockchain and checks the information against the encoded requirements. If
any information is missing, smart contract will notify the contractor to re-upload the
necessary information. After the smart contract confirms the completeness of the submitted
information, it forwards the submitted documents to the architect for review. Once approved,
the final documents are submitted to the client. This general framework facilitates bothmajor
and minor projects during the post-construction phase of a built asset.

Furthermore, the example illustrates the use of blockchain and smart contracts in
streamlining the update of handover information in a minor project. In the scenario, a
contractor replaces a boiler and consequently updates the product specification andwarranty
documents in the cloud-sharing platform selected by the client. The metadata of the updated
information is recorded on the blockchain by the smart contract, which also updates the
information in the product passport. For graphical information, such as 2D drawings or 3D
models, current technology does not allow encoding the validation of drawings as part of the
smart contract, which limits updating in the product passport. Therefore, the client will
observe that the drawings or 3Dmodels related to the replacement units are missing from the
product passport review.

5. Discussion
The investigation into handover information management reveals that robust information
management is pivotal to maintaining the integrity and quality of information. These
findings align with Masood et al. (2016), who underscores the critical role of uniform
informationmanagement processes in ensuring the long-term quality of information. Further
compounding these issues, Yilmaz and McFarlane (2015) pinpoint the tangible risks
associated with physical information loss and the adverse effects of outdated and ineffective
record-keeping methods on the quality of handover information.

Transitioning to the broader context, information is constantly evolving through major
and minor projects, ranging from extensive renovations to equipment replacements. Each
project represents a transactional update event, where accuracy is critical to prevent
cascading issues. Love et al. (2018) stress the importance of precision in maintaining as-built
drawings. Despite the critical nature of managing transactional updates, the task of updating
graphical information and corresponding non-graphical information remains vulnerable,
mainly due to its reliance on manual updates. This vulnerability stems from the ingrained
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nature of asset information management in current workflows. Further, there is a notable
knowledge gap concerning the effects of poor legacy information management and the
assimilation of evolving regulatory demands on the quality of information. This indicates
underlying systemic issues in information governance, extending beyond technological
solutions.

Viewed through this transactional lens, blockchain emerges as a potential, though not
originally developed as an information management tool. Blockchain addresses specific
concerns, such as immutability and decentralisation, which are highly relevant to asset
information management. While blockchain cannot create new information or rectify
digitalisation errors, it offers a reliable mechanism for tracking the provenance and changes
made to asset information. Over time, this could lead to the creation of more reliable
information. Furthermore, blockchain’s immutable nature ensures that every transaction is
recorded with the necessary quality for managing the long lifespan of buildings. The
adoption of Distributed Ledger Technology (DLT) like blockchain could markedly improve
the efficiency in the detailed documentation and tracking of updates with foundational trust
in business relationships, especially in the AEC industry (Qian and Papadonikolaki, 2020).

It is noteworthy to state that blockchain’s security feature is significant, yet this study
indicates asset management professionals, especially in higher education, may
underemphasise security concerns. Parn and Edwards (2019) stressed the need to harness
blockchain’s security for protecting assets in high-risk environments, such as banks, prisons,
and defence facilities. Although resilient, blockchain is not impervious to threats. Yli-Huumo
et al. (2016) raised a cautionary note about vulnerabilities, such as the “51% attack”, where
control over half of the network could lead to blockchain manipulation. This risk illuminates
the necessity for vigilant management and robust strategies when implementing blockchain
technology.

In sum, it is critical to weigh blockchain’s benefits against its limitations and consider its
function in an extensive operational context. Key aspects include fostering trust and
developing an integrated strategy to handle assets’ amassed digital and physical information.
Utilising blockchain to enhance transactional and provenance tracking in asset management
can significantly improve information quality.

6. Conclusions
This research’s evidence-based case study approach identified the root causes of handover
information quality deterioration based on multiple cases. A blockchain-based framework
was then proposed to improve the management of handover information, aligning the
identified root causes with blockchain features and information quality dimensions. This
approach, not presented in previous studies, highlights the unique challenges and limitations
of implementing blockchain technology in the management of asset information, including
building handover information.

This study offers theoretical and practical contributions. On a theoretical level, it positions
blockchain technology as a potentially disruptive innovation yet acknowledges its
limitations in fully addressing the complexities of handover information management. It
challenges the assumption that blockchain can entirely overhaul existing information flows
and associated processes in the cases studied.

Practically, the study provides managers and practitioners with a framework to improve
the quality of the handover information management process using blockchain technology.
The study highlights the need for organisations to tailor blockchain solutions to their specific
needs, ensuring effective enhancement of the information quality. The research underscores
the importance of bespoke strategies in integrating blockchain technology to prevent quality
deterioration in handover information, illuminating the practical implications.
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Building on vital insights from asset management professionals, this study proposes a
conceptual framework for managing handover information. However, this study poses
certain limitations. Its scope is narrowly confined to information management in asset
management, excluding a facilities management perspective. A notable challenge identified
is the extensive outsourcing of facilitiesmanagement tasks in the participating organisations,
a trend noted by Adhikari et al. (2019). Consequently, future research is essential to evaluate
blockchain’s productivity and cost-benefits for developing a refined prototype or proof of
concept. Such research is crucial for a broader scale, including by third-party service
contractors accessing and updating asset information.

References

Adhikari, S.D., Hoffman, S. and Lietke, B. (2019), Six Emerging Trends in Facilities Management
Sourcing, McKinsey & Company.

Ahmadisheykhsarmast, S. and Sonmez, R. (2020), “A smart contract system for security of payment of
construction contracts”, Automation in Construction, Vol. 120, 103401, doi: 10.1016/j.autcon.
2020.103401.

Ali, B., Zahoor, H., Nasir, A.R., Maqsoom, A., Khan, R.W.A. and Mazher, K.M. (2020), “BIM-based
claims management system: a centralized information repository for extension of time claims”,
Automation in Construction, Vol. 110, 102937, doi: 10.1016/j.autcon.2019.102937.

Batini, C. and Scannapieco, M. (2016), Data and Information Quality, Springer International, Cham.

Borek, A. (2012), “A risk-based model and process for quantifying the business impact of information
quality”, PhD, University of Cambridge.

BSI (2013), PAS 1192-2:2013 Specification for Information Management for the Capital/Delivery Phase
of Construction Projects Using Building Information Modelling, BSI, London.

Cavka, H., Staub-French, S. and Pottinger, R. (2015), “Evaluating the alignment of organizational and
project contexts for BIM adoption: a case study of a large owner organization”, Buildings, Vol. 5
No. 4, pp. 1265-1300, doi: 10.3390/buildings5041265.

Chang, J., Garcia, J., Xie, X., Moretti, N. and Parlikad, A. (2022), “Information quality for effective asset
management: a literature review”, IFAC, Vol. 55 No. 19, pp. 235-240, doi: 10.1016/j.ifacol.2022.
09.213.

Curvelo Magdaniel, F., Den Heijer, A. and Arkesteijn, M. (2019), “Information to support strategic
campus management in universities”, Journal of Corporate Real Estate, Vol. 21 No. 3,
pp. 212-233, doi: 10.1108/JCRE-10-2018-0038.

Di Giuda, G.M., Pattini, G., Seghezzi, E., Schievano, M. and Paleari, F. (2020), “The construction
contract execution through the integration of blockchain technology”, Research Devision, 36,
doi: 10.1007/978-3-030-33570-0_3.

Eckerson, W. (2002), Data Quality and the Bottom Line: Achieving Business Success through a
Commitment to High Quality Data, The Data Warehousing Institute.

Eisenhardt, K.M. (1989), “Building theories from case study research”, The Academy of Management
Review, Vol. 14 No. 4, 532, doi: 10.2307/258557.

English, L. (1999), Improving Data Warehouse and Business Information Quality: Methods for
Reducing Costs and Increasing Profits, Wiley, NJ.

European Commission (2020), Communication from the Commission to the European Parliament, the
Council, the European Economic and Social Committee and the Committee of the Regions,
European Commission, Luxembourg, 14 October.

Fang, Z., Liu, Y., Lu, Q., Pitt, M., Hanna, S. and Tian, Z. (2022), “BIM-integrated portfolio-based
strategic asset data quality management”, Automation in Construction, Vol. 134, 104070,
doi: 10.1016/j.autcon.2021.104070.

Building
handover

information

https://doi.org/10.1016/j.autcon.2020.103401
https://doi.org/10.1016/j.autcon.2020.103401
https://doi.org/10.1016/j.autcon.2019.102937
https://doi.org/10.3390/buildings5041265
https://doi.org/10.1016/j.ifacol.2022.09.213
https://doi.org/10.1016/j.ifacol.2022.09.213
https://doi.org/10.1108/JCRE-10-2018-0038
https://doi.org/10.1007/978-3-030-33570-0_3
https://doi.org/10.2307/258557
https://doi.org/10.1016/j.autcon.2021.104070


Frick�e, M. (2009), “The knowledge pyramid: a critique of the DIKW hierarchy”, Journal of Information
Science, Vol. 35 No. 2, pp. 131-142, doi: 10.1177/0165551508094050.

G€otz, C.S., Karlsson, P. and Yitmen, I. (2020), “Exploring applicability, interoperability and
integrability of Blockchain-based digital twins for asset life cycle management”, Smart and
Sustainable Built Environment, Vol. 11 No. 3, pp. 532-558, doi: 10.1108/SASBE-08-2020-0115.

Hackitt, J. (2017), Building a Safer Future. Independent Review of Building Regulations and Fire Safety:
Interim Report, U.K. Government, London.

Hackitt, J. (2018), Building a Safer Future Independent Review of Building Regulations and Fire Safety:
Final Report, U.K. Government, London.

Hijazi, A.A., Perera, S., Calheiros, R.N. and Alashwal, A. (2021), “Rationale for the integration of BIM
and blockchain for the construction supply chain data delivery: a systematic literature review
and validation through focus Group”, Journal of Construction Engineering and Management,
Vol. 147 No. 10, 03121005, doi: 10.1061/(ASCE)CO.1943-7862.0002142.

Kassem, M., Kelly, G., Dawood, N., Lockley, S. and Serginson, M. (2015), “BIM in facilities management
applications: a case study of a large university complex”, Buildt Environment Project and Asset
Management, Vol. 5 No. 3, pp. 261-277, doi: 10.1108/bepam-02-2014-0011.

Kim, K., Lee, G. and Kim, S. (2020), “A study on the application of blockchain technology in the
construction industry”, KSCE Journal Of Civil Engineering, Vol. 24 No. 9, pp. 2561-2571, doi: 10.
1007/s12205-020-0188-x.

Kinnaird, C. and Geipel, M. (2017), “Blockchain technology: how the inventions behind bitcoin are
enabling a network of trust for the built environment”, available at: https://www.arup.com/
perspectives/publications/research/section/blockchain-technology

Kshetri, N. (2017), “Blockchain’s roles in strengthening cybersecurity and protecting privacy”,
Telecommunications Policy, Vol. 41 No. 10, pp. 1027-1038, doi: 10.1016/j.telpol.2017.09.003.

Leygonie, R. (2020), Data Quality Assessment of BIM Models for Facility Management, Ecole de
Technologie Superieure Universite du Quebec, Montreal, 29 September.

Li, J. and Kassem, M. (2021), “Applications of distributed ledger technology (DLT) and Blockchain-
enabled smart contracts in construction”, Automation in Construction, Vol. 132, 103955, doi: 10.
1016/j.autcon.2021.103955.

Li, Q. and Wang, Y. (2021), “Blockchain’s role in supporting circular supply chains in the built
environment”, 2021 IEEE International Conference on Blockchain (Blockchain), Presented at the
2021 IEEE International Conference on Blockchain (Blockchain), pp. 578-583, doi: 10.1109/
Blockchain53845.2021.00087.

Li, J., Kassem, M. and Greenwood, D. (2019), “Blockchain in the built environment and construction
industry: a systematic review, conceptual models and practical use cases”, Automation in
Construction, Vol. 102, pp. 288-307, doi: 10.1016/j.autcon.2019.02.005.

Love, P.E.D., Edwards, D.J. and Smith, J. (2005), “Contract documentation and the incidence of
rework in projects”, Architectural Engineering and Design Management, Vol. 1 No. 4,
pp. 247-259, doi: 10.1080/17452007.2005.9684596.

Love, P.E.D., Zhou, J., Matthews, J., Lavender, M. and Morse, T. (2018), “Managing rail infrastructure
for a digital future: future-proofing of asset information”, Transportation Research Part A:
Policy and Practice, Vol. 110, pp. 161-176, doi: 10.1016/j.tra.2018.02.014.

Mahmudnia, D., Arashpour, M. and Yang, R. (2022), “Blockchain in construction management:
applications, advantages and limitations”, Automation in Construction, Vol. 140, 104379, doi: 10.
1016/j.autcon.2022.104379.

Masood, T., Yilmaz, G., McFarlane, D.c., Parlikad, A.k., Harwood, K. and Dunn, R. (2016), “Information
future-proofing assessment for infrastructure assets”, Transforming the Future of
Infrastructure through Smarter Information: Proceedings of the International Conference on
Smart Infrastructure and Construction, 27–29 June 2016, ICE, pp. 557-562, doi: 10.1680/tfitsi.
61279.557.

BEPAM

https://doi.org/10.1177/0165551508094050
https://doi.org/10.1108/SASBE-08-2020-0115
https://doi.org/10.1061/(ASCE)CO.1943-7862.0002142
https://doi.org/10.1108/bepam-02-2014-0011
https://doi.org/10.1007/s12205-020-0188-x
https://doi.org/10.1007/s12205-020-0188-x
https://www.arup.com/perspectives/publications/research/section/blockchain-technology
https://www.arup.com/perspectives/publications/research/section/blockchain-technology
https://doi.org/10.1016/j.telpol.2017.09.003
https://doi.org/10.1016/j.autcon.2021.103955
https://doi.org/10.1016/j.autcon.2021.103955
https://doi.org/10.1109/Blockchain53845.2021.00087
https://doi.org/10.1109/Blockchain53845.2021.00087
https://doi.org/10.1016/j.autcon.2019.02.005
https://doi.org/10.1080/17452007.2005.9684596
https://doi.org/10.1016/j.tra.2018.02.014
https://doi.org/10.1016/j.autcon.2022.104379
https://doi.org/10.1016/j.autcon.2022.104379
https://doi.org/10.1680/tfitsi.61279.557
https://doi.org/10.1680/tfitsi.61279.557


Matarneh, S., Danso-Amoako, M., Al-Bizri, S., Gaterell, M. and Matarneh, R. (2019), “Building
Information Modeling for facilities management: a literature review and future research
directions”, Journal of Building Engineering, Vol. 24, 100755, doi: 10.1016/j.jobe.2019.100755.

Miles, M., Huberman, A. and Salda~na, J. (2018), Qualitative Data Analysis: A Methods Source Book, 4th
ed., SAGE, London.

Mingers, J. (1996), “An evaluation of theories of information with regard to the semantic and
pragmatic aspects of information systems”, Systems Practice, Vol. 9 No. 3, pp. 187-209, doi: 10.
1007/bf02169014.

Montecchi, M., Plangger, K. and Etter, M. (2019), “It’s real, trust me! Establishing supply chain
provenance using blockchain”, Business Horizons, Vol. 62 No. 3, pp. 283-293, Elsevier, doi: 10.
1016/j.bushor.2019.01.008.

Mukherjee, P. and Pradhan, C. (2021), “Blockchain 1.0 to blockchain 4.0—the evolutionary
transformation of blockchain technology”, in Panda, S.K., Jena, A.K., Swain, S.K. and
Satapathy, S.C. (Eds), Blockchain Technology: Applications and Challenges, Springer
International, Cham, pp. 29-49, doi: 10.1007/978-3-030-69395-4_3.

Nawari, N.O. and Ravindran, S. (2019), “Blockchain and the built environment: potentials and
limitations”, Journal of Building Engineering, Vol. 25, 100832, doi: 10.1016/j.jobe.2019.100832.

Parn, E.A. and Edwards, D. (2019), “Cyber threats confronting the digital built environment: common
data environment vulnerabilities and block chain deterrence”, Engineering, Construction and
Architectural Management, Vol. 26 No. 2, pp. 245-266, doi: 10.1108/ECAM-03-2018-0101.

Patton, M. (1999), “Enhancing the quality and credibility of qualitative analysis”, Health Services
Research, Vol. 34 No. 5, pp. 1189-1208.

Penzes, B. (2018), “Blockchain technology in the construction industry: Digital transformation for high
productivity”, Institute of Civil Engineers Report.

Perera, S., Nanayakkara, S., Rodrigo, M.N.N., Senaratne, S. and Weinand, R. (2020), “Blockchain
technology: is it hype or real in the construction industry?”, Journal of Industrial Information
Integration, Vol. 17, 100125, doi: 10.1016/j.jii.2020.100125.

Petchrompo, S. and Parlikad, A. (2019), “A review of asset management literature on multi-asset
systems”, Reliability Engineering and System Safety, Vol. 181, pp. 181-201, doi: 10.1016/j.ress.
2018.09.009.

Pinheiro, S.V. (2019), “Requirements Speci cation to enable efficient environmental and energy
operation of buildings”, PhD, Univerity College Dublin, Dublin.

Qian, X. and Papadonikolaki, E. (2020), “Shifting trust in construction supply chains through
blockchain technology”, Engineering, Construction and Architectural Management, Vol. 28
No. 2, pp. 584-602, doi: 10.1108/ECAM-12-2019-0676.

Roberts, C., P€arn, E., Edwards, D. and Aigbavboa, C. (2018), “Digitalising asset management:
concomitant benefits and persistent challenges”, International Journal of Building Pathology and
Adaptation, Vol. 36 No. 2, pp. 152-173, doi: 10.1108/IJBPA-09-2017-0036.

Saunders, M., Lewis, P., Thornhill, A. and Bristow, A. (2019), “Chapter 4: understanding research
philosophy and approaches to theory development”, in Research Methods for Business Students,
8th ed., Pearson Education, Harlow.

Shojaei, A., Wang, J. and Fenner, A. (2019), “Exploring the feasibility of blockchain technology as an
infrastructure for improving built asset sustainability”, Built Environment Project and Asset
Management, Vol. 10 No. 2, pp. 184-199, doi: 10.1108/BEPAM-11-2018-0142.

Syafar, F., Husain, H., Ridwansyah Harun, S. and Sokku, S. (2020), “Key data and information quality
requirements for asset management in higher education: a case study”, The 30th International
Business Information Management Association Conference, IBIMA, 9.

UK (2022), “The building safety act 2022”, GOV, UK, 25 July, available at: https://www.gov.uk/
guidance/the-building-safety-act (accessed 17 January 2023).

Building
handover

information

https://doi.org/10.1016/j.jobe.2019.100755
https://doi.org/10.1007/bf02169014
https://doi.org/10.1007/bf02169014
https://doi.org/10.1016/j.bushor.2019.01.008
https://doi.org/10.1016/j.bushor.2019.01.008
https://doi.org/10.1007/978-3-030-69395-4_3
https://doi.org/10.1016/j.jobe.2019.100832
https://doi.org/10.1108/ECAM-03-2018-0101
https://doi.org/10.1016/j.jii.2020.100125
https://doi.org/10.1016/j.ress.2018.09.009
https://doi.org/10.1016/j.ress.2018.09.009
https://doi.org/10.1108/ECAM-12-2019-0676
https://doi.org/10.1108/IJBPA-09-2017-0036
https://doi.org/10.1108/BEPAM-11-2018-0142
https://www.gov.uk/guidance/the-building-safety-act
https://www.gov.uk/guidance/the-building-safety-act


UK DAMA. (2013), The Six Primary Dimensions for Data Quality Assessment: Defining Data Quality
Dimensions, DAMA.

Wang, R. and Strong, D. (1996), “Beyond accuracy: what data quality means to data consumers”,
Journal of Management Information Systems, Vol. 12 No. 4, pp. 5-33, doi: 10.1080/07421222.
1996.11518099.

Wang, R., Lee, L., Pipino, L. and Strong, M. (1998), “Manage your information as a product”, Sloan
Management Review, Vol. 39, pp. 95-105.

Wang, J., Wu, P., Wang, X. and Shou, W. (2017), “The outlook of blockchain technology for
construction engineering management”, Frontiers of Engineering Management, Vol. 4 No. 1,
pp. 67-75, doi: 10.15302/J-FEM-2017006.

Woodall, P., Borek, A. and Parlikad, A.K. (2013), “Data quality assessment: the hybrid approach”,
Information and Management, Vol. 50 No. 7, pp. 369-382.

Yilmaz, M. and McFarlane (2015), “Identifying and validating hazards in support of information
futureproofing - case study of a building”, Presented at the Asset Management Conference,
IET, pp. 1-6.

Yin, R. (2018), Case Study Research and Applications: Design and Methods, 6th ed., SAGE, London.

Yli-Huumo, J., Ko, D., Choi, S., Park, S. and Smolander, K. (2016), “Where is current research on
blockchain technology?—a systematic review”, PLoS One, Vol. 11 No. 10, e0163477, doi: 10.
1371/journal.pone.0163477.

Zhu, L., Shan, M. and Zhao, X. (2021), “Critical review of building handover-related research in
construction and facility management journals”, Engineering, Construction and Architectural
Management, Vol. 28 No. 1, pp. 154-173, doi: 10.1108/ecam-10-2018-0442.

Corresponding author
Janet Chang can be contacted at: jc2019@cam.ac.uk

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com

BEPAM

https://doi.org/10.1080/07421222.1996.11518099
https://doi.org/10.1080/07421222.1996.11518099
https://doi.org/10.15302/J-FEM-2017006
https://doi.org/10.1371/journal.pone.0163477
https://doi.org/10.1371/journal.pone.0163477
https://doi.org/10.1108/ecam-10-2018-0442
mailto:jc2019@cam.ac.uk

	Can blockchain prevent the deterioration of building handover information quality for higher education institutions?
	Introduction
	Literature review
	The role of building handover information in building asset management
	The definition of information, its characteristics and information quality dimensions
	Blockchain for handover information management
	Applications of blockchain in the AEC industry
	The gap of knowledge in quality handover information management

	Methodology
	Case selection
	Data collection and analysis

	Findings
	The results of comparative analysis
	Irregular handover information management
	Evolving technology leading to heterogeneous formats for as-built drawings
	Information loss
	External factors
	Human errors
	Leadership impacts

	Mapping of blockchain characteristics to root causes
	Framework proposal

	Discussion
	Conclusions
	References


